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PREFACE

Congress passed the Endangered Species Act (ESA) of 1972 (16 USC 1531 et seq) to protect
species of plants and animals endangered or threstened with extinction. The National Marine Fisheries
Sarvice (NMFES) and the U.S. Fish and Wildlife Service share responsibility for the administration of
the Act. NMFSisrespongble for most marine mamma speciesincluding right whales. This Plan was
written at the request of the Assstant Administrator for Fisheries to promote the conservation and
recovery of North Atlantic right whales.

The gods and objectives of the plan can be achieved only if along-term commitment is made to

support the actions recommended here. Achievement of these goals and objectives will require the
continued cooperation of the governments of the United States and Canada. Within the United States,
the shared resources and cooperative involvement of Federd, State, and local governments, industry,
academia, non-governmental organizations, and key individuas will be required throughout the recovery

period.



DISCLAIMER

Recovery plans ddineate reasonable actions, which the best available science indicates are required to
recover and/or protect, listed species. Plans are published by the Nationa Marine Fisheries Service,
sometimes prepared with the assistance of recovery teams, contractors, State agencies, and others.
Recovery plans do not necessarily represent the views or the officia positions or gpprova of any
individuds or agencies involved in the plan formulation, other than the Nationd Marine Fisheries
Sarvice. They represent the officiad podition of the Nationd Marine Fisheries Service only after they
have been sgned by the Assstant Adminigirator for Fisheries. Recovery plans are guidance and
planning documents only; identification of an action to be implemented by any public or private party
does not create alegd obligation beyond exigting lega requirements. Nothing in this plan should be
congrued as acommitment or requirement that any federa agency obligate or pay fundsin any one
fisca year in excess of gppropriations made by Congress for that fiscal year in contravention of the
Anti-Deficiency Act, 31 U.S.C. 1341, or any other law or regulation. Approved recovery plans are
subject to modification as dictated by new findings, changes in pecies status, and the completion of
recovery actions.

LITERATURE CITATION SHOULD READ ASFOLLOWS:

National Marine Fisheries Service. 2005. Recovery Plan for the North Atlantic Right Whale
(Eubalaena glacialis). Nationa Marine Fisheries Service, Silver Spring, MD.

ADDITIONAL COPIESMAY BE OBTAINED FROM:

National Marine Fisheries Service
Office of Protected Resources

1315 East-West Highway, 13" Floor
Silver Spring, Maryland 20910
301-713-2322 or 301-713-1401

Feesfor plans vary depending upon the number of pages. Recovery plans can be downloaded from
NMFS webgte: http://mwww.nmfs.noaa.gov/pr/PR3/recovery.html
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EXECUTIVE SUMMARY

Current Species Status: The Northern right whae (Eubalaena glacialis) has been listed as
endangered under the Endangered Species Act (ESA) sinceits passage in 1973 (originaly listed asthe
northern right whae). Higtoricaly, right whae populations were severdly depleted by commercia
whaing. More recently, direct and indirect impacts from humean activities -- mogtly in the form of vessd
collisons and entanglement in fishing gear -- have contributed to alack of recovery. While past
population estimates were based on more limited information and may have been less accurate, the best
esimate of population size for the North Atlantic right whaein 1991, when the first recovery plan was
adopted, was 350 animals. The population is currently believed to contain only about 300 individuas
and it remains unclear whether its abundance is Satic, undergoing modest growth or, as recent modeling
exercises suggest, currently in decline. However, there has been no gpparent sign of recovery inthe
last 15 years and the species may be rarer and more endangered than previoudy thought. Because the
right whae is along-lived species, extinction may not occur in the near future, but the possibility of
biologicd extinction in the next century isvery red.

Habitat Requirementsand Limiting Factors: The North Atlantic right whale primarily occursin
coadtd or shelf waters. Individuasin the western North Atlantic population range from winter calving
and nursery areas in coadtal waters off the southeastern United States to summer feeding groundsin
New England waters and north to the Bay of Fundy and Scotian Shelf. For much of the year, their
digtribution is strongly correlated with the distribution of their prey, which appears to be primarily
caanoid copepods in the Northern Hemisphere. 1t appearsthat not al reproductively active femaes
return to calving and nursery grounds each year; furthermore, the wheregbouts of much of the
population during winter remains unknown.

Ship callisions and entanglements in fishing gear are the most common anthropogenic causes of
mortaity in North Atlantic right whales. Action is urgently needed to reduce these sgnificant threets,
and thus improve the surviva of right whales. Other potentia threats are habitat degradation, noise,
contaminants, and climate and ecosystem change. It is necessary to further examine such threats to
identify and modify activities that may pose risksto right whales.

Recovery Strategy: The most significant need for North Atlantic right whale recovery isto reduce or
eliminate degths and injuries from anthropogenic activities, namdy shipping and commercid fishing
operations. In addition, the development of demographically-based recovery criteriamust be
completed quickly. Secondary priorities for the species recovery are characterization, monitoring, and
protection of important habitat; and identification and monitoring of the Satus, trends, didtribution and
hedlth of the species. Third priorities include conducting studies on the effects of other potentid threats
and ensuring that they are addressed, and conducting genetic studies to assess population structure and
diversty. An overarching need isto work closdly with State, other Federd, internationd and private
entities to ensure that research and recovery efforts are coordinated.

Recovery Goalsand Criteria: The ultimate god of this recovery plan isto promote the recovery of
North Atlantic right whales to alevel sufficient to warrant their remova from the Ligt of Endangered and
Threatened Wildlife and Plants under the ESA. The intermediate god isto reclassfy the species from
endangered to threatened.

North Atlantic right whales may be considered for reclassifying to threatened when dl of the
following have been met:

1) The population ecology (range, distribution, age structure, and gender ratios, etc.) and vitd rates
(age-specific survival, age-gpecific reproduction, and lifetime reproductive success) of right whaes are

\



indicative of an increasing population;

2) The population has increased for a period of 35 years a an average rate of increase equa to or
grester than 2% per year;

3) None of the known threets to Northern right whaes (summarized in the five listing factors) are
known to limit the population’s growth rate; and

4) Given current and projected threats and environmenta conditions, the right whale population has no
more than a 1% chance of quasi-extinction in 100 years.

Criteriafor delisting North Atlantic right whaes are not included this recovery plan because the current
abundance of North Atlantic right whaesis an order of magnitude less than an abundance at which
NMFS would even consider ddlisting the species, and decades of population growth likely would be
required before the population could attain such an abundance. In addition, conditions related to
deligting are now too distant and hypothetical to rediticaly develop specific criteria. Such criteriawill
be included in afuture revison of the recovery plan well before the population is a aleve when
delisting becomes a reasonable decision.

Vi



Estimated Cost of Five-Year Recovery Efforts (in thousands):

Year Action1l Action2* Action3 Action 4 Action 5 Yealy Totd

FyO01 6,050 --- 735 2,365 180 9,330
FY02 6,250 --- 865 2,645 200 9,960
FY03 5,505 --- 880 2,630 250 9,265
FY 04 4,675 —=- 770 2,360 250 8,055
FY05 4,565 —=- 595 2,235 300 7,695
Totals 27,045 - 3,845 12,235 1,180 44,305

* No direct cost at present (NMFS gaff time only)

Total Estimated Cost of Recovery: Thetotd estimated cost of recovery cannot be
determined, as it will likely take numerous decades, and many management activities that are
currently impossible to predict, to bring the speciesto a point at which the protections of the
ESA are no longer warranted.

Vi
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|. BACKGROUND
A. Brief Overview

The Northern right whale, Eubalaena glacialis, isamong the rarest of dl large whaes, and
among therarest of al marine mammal species. Right whales have been listed as endangered
under the Endangered Species Act (ESA) since its passage in 1973 (35 FR 8495, June 2,
1970; See 1.B., Description and Taxonomy, for more discusson of the listing). Although
precise estimates of abundance are not available, it gppears that the eastern North Atlantic
population is nearly extinct and the western North Atlantic population numbers approximately
300 whales.

At its 1983 right whae workshop, the IWC considered hypotheses regarding the
digtinctiveness of three right whale stocks in the North Atlantic: an eastern, central, and western
population or stock. Whaling records indicate that the central stock may have existed in the
central Atlantic Ocean, and migrated from east of Greenland to the Azores or Bermuda
(Reeves and Mitchell 1986). However, given the uncertainty of a centra population, the
workshop agreed to a provisiond division of eastern and western stocks (IWC 1986).

The eastern North Atlantic population probably numbers only in the low tens of animas a bet,
and may be functiondly extinct (Best et al. 2001). The western North Atlantic population is
the largest right whae population in the Northern Hemisphere. Nonetheless, as of the writing of
this plan, the population is beieved to contain only about 300 individuads and it's unclear asto
whether its dbundance is remaining dtatic, undergoing modest growth or, as recent modeling
exercises suggest, in decline (Caswdl et al. 1999).

Rosenbaum et al. (2000) used mitochondrial DNA ( mtDNA) extracted from museum
specimens of baleen to examine historic genetic structure in right whales. Thiswork includes
the only available andysis of eastern North Atlantic specimens, and suggests thet the eastern
and western populations were not higoricaly diginct. The analyss dso suggeststhet little
genetic variation has been lost in the 20" century, athough it is recognized that the greatest loss
of variaion islikely to have occurred well prior to this, during periods of mgor exploitation.

From mtDNA andysis, Scheeff et al. (1993) suggested that western North Atlantic right
whales are a single breeding population that consists of three matrilines. Further work has
identified two additionad matrilines (Mdik et al. 1999), and the five mtDNA haplotypes vary
greetly in their present frequency within the population. Skin biopsy sampling has resulted in
compilation of aDNA library of dmost 300 North Atlantic right whaes, i.e., the mgority of the
population. When andysis of these samples is complete, an assessment of the genetic variation
of the population will be available and identification of stock structure may be further
elucidated.

Higtoricdly, right whae populations were severdly depleted by commercid whaling. More
recently, direct and indirect impacts from human activities -- mogly in the form of vessd
callisons and entanglement in fishing gear -- dmogt certainly have contributed to alack of
recovery in the North Atlantic. Action is urgently needed to reduce the frequency of collisons
with ships and fishing gear entanglements, and thus to improve the surviva of right whales.

Thereis reason for serious concern about the future of North Atlantic right whales. Because
the right whale is along-lived species, extinction may not occur in the neer future, but the
possihility of biologicd extinction in the next century isvery red. A number of proactive steps
are needed by avariety of public and private entities.
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Much attention has focused on right whales in recent years. Efforts to protect the North
Atlantic right whale population increased significantly in 1992-1993 following completion of the
first Recovery Plan (NMFS 1991) and substantial annual increases in Federd funding allocated
toward recovery of endangered species, including the right whale, listed under the ESA.
Scrutiny of, and the number of redtrictions on, commercia fishing activities has aso increased in
the last decade as efforts have been made to reduce levels of fishing gear entanglement. In
addition, NMFS has conducted a number of consultations with other Federa agencies under
the ESA, and involvement in right whale recovery by those and other agencies has increased
sgnificantly. Regiond Recovery Plan Implementation Teams have been established to review
recovery activities and recommend improvements, and Take Reduction Teams have been
established under the 1994 amendments to the Marine Mammal Protection Act (MMPA) to
develop and implement plans to reduce mortdity and seriousinjury. In spite of these efforts,
recovery appears to be dow or absent.
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B. Decription and Taxonomy

The Northern right whale, Eubalaena glacialis (MUller 1776), isalarge badeen whale. Adults
are generaly between 45 and 55 feet in length and can weigh up to 70 tons. Femaes are larger
than maes. Didtinguishing features for right whaesinclude a stocky body, generdly black
coloration (although some individuas have white patches on their undersides), lack of adorsa
fin, alarge head (about 1/4 of the body length), strongly bowed margin of the lower lip, and
calogties on the head region. Two rows of long (up to about eight feet in length), dark baleen
plates hang from the upper jaw, with about 225 plates on each sde. Thetail is broad, deeply
notched, and al black with smooth trailing edge.

For many years, the distinction between E. glacialis (the “northern” right whales, understood to
include animds in both the North Atlantic and North Pacific Oceans) and E. australis (the
southern right whale) was based upon a single morphologica character in the orbita region of
the skull (Muller 1954). Recent genetic Sudies have made it possible to re-evauate the
taxonomy of right whales, and Rosenbaum et a. (2000) reported strong evidence of separate
specific satus for North Atlantic and North Pecific right whaes. NMFS currently ligts right
whales as Eubalaena spp. NMFS recognizes the existence of three separate speciesis
generaly supported by the scientific community and scientific literature: Eubalaena glacialis,

E. japonica and E. australis. On April 10, 2003, NMFS published a“Notice of Technica
Revison to Right Whae Nomenclature and Taxonomy Under the U.S. Endangered Species
Act” (68 FR 17560) to clarify that the recognized generic nameis Eubalaena, and to recognize
digtinct speciesin the North Atlantic (E. glacialis) and North Pacific (E. japonica). On
January 1, 2005, NMFS published a notice recognizing that this taxonomic revison did not
comply with the requirements of the ESA (70 FR 1830). NMFSis currently conducting a
gatus review and will determine whether separate listings may be gppropriate. This atus
review could result in a proposed listing of the North Atlantic and North Pacific right whales as
separate species, and the North Atlantic and North Pecific populations face different threats
and will generdly be managed differently; therefore, separate plans are being prepared for E.
glacialisand E. japonica.



C. Didgribution and Habitat Use

Right whales have occurred hitorically in dl the world's oceans from temperate to subpolar
latitudes. The pre-exploitation distribution of the North Atlantic right whale probably included
coasta and continenta shelf watersin temperate to subarctic latitudes of the North Atlantic
Ocean. Pog-exploitation distribution is much more limited.

Right whales are frequently found in coastal or shelf waters, athough movements over abyssd
depths are known (Scarff 1986; Mate et al. 1997). For much of the year, their digtribution is
strongly correlated to the ditribution of their prey, which agppears to be primarily caanoid
copepods in the Northern Hemisphere. During the winter in both hemispheres, many right
whales have been observed in the coastal waters of lower |atitudes where calving takes place.
These animas migrate to higher latitudes during spring and summer.  In the both the North
Atlantic and the Southern Hemisphere, it gppearsthat not al reproductively active femaes
return to calving grounds each year (Kraus et al. 1986; Payne 1986); furthermore, the
whereabouts of much of the population during winter remains unknown.

Western North Atlantic population

Individuasin the western North Atlantic population range from wintering and calving areesin
coastal waters off the southeastern United States to summer feeding and nursery groundsin
New England waters and north to the Bay of Fundy and Scotian Shelf. However, occurrence
of some individuas has been reported as far north as Newfoundland, the Labrador Basin, the
southeast of Greenland (Knowlton et al. 1992), and Norway, and sightings have been reported
asfar south as the Gulf of Mexico (Moore and Clarke 1963; Schmidly et al. 1972). Five
areas of “high usg’ were identified in the previous Recovery Plan for the Northern Right Whae
(NMFS 1991), and they are il key habitat areas for right whales:

1) Coadtd Horidaand Georgia (Sebastian Inlet, FHoridato the Altamaha River, Georgia)

2) The Great South Channel (east of Cape Cod)

3) Massachusetts Bay and Cape Cod Bay

4) TheBay of Fundy, and

5) The Scotian Shelf, including Browns and Baccaro Banks, Roseway Basin and areasto the
east

The firgt three of these areas were designated as Northern right whde critical habitat in June
1994. Right whaes occur off New England at various times, with a peak occurrencein
winter/spring (Hamilton and Mayo 1990). Peak abundance occurs in the Great South Channel
in spring (Kenney et al. 1995; Kenney 2001). In summer and fall, much of the population is
found in Canadian waters (i.e., the Bay of Fundy and Scotian Shelf, with the former area being
amgor summer nursery ground) (Mitchell et al. 1986; Winn et al. 1986; Stone et al. 1990).
Whaes seen in the Roseway Basin/Browns Bank region were primarily juvenile and adult maes
(Brown et al. 2001), whereas mogt of the summer/autumn sightings of mother/caf pairs have
been in the Bay of Fundy (Kenney et al. 2001). However, the former area appears to have
been largely abandoned in 1993, and the population compostion in the Bay of Fundy has
recently been much more mixed than it was previoudy.

Known wintering areas for this population are along the southeastern U.S. coast, where calving
occurs from December through March (Winn 1984; Kraus et al. 1986; International Whaing
Commission (IWC) 1986), and in Cape Cod Bay where, in 1998, whales were sighted from
mid January to mid May (Brown and Marx 1998). However, amgority of the population is
unaccounted for in winter (Kraus et al. 1986). Other wintering areas have been suggested,
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based upon sparse data; these include the Gulf of St. Lawrence (Lien et al. 1989),
Newfoundland (Beamish 1981; Lien et al. 1989), New Y ork and New Jersey coastal waters
(Mead 1986), Bermuda (Payne and McVay 1971), and the Gulf of Mexico (Mead 1986) (see
Reeves 2001 for areview). Teemetry studies have revealed movement patterns of
consderable length and duration (Mate et al. 1997; Say et al. 1998).

Right whales have been sghted in waters off Massachusetts in most months (Watkins and
Schevill 1982; Schevill et al. 1986; Winn et al. 1986; Hamilton and Mayo 1990). Most
sghtings occur between February and May, with peak abundancein late March. Schevill et al.
(1986) reported 764 sightings of right whales between 1955 and 1981 in Cape Cod waters.
More than 70 right whales were seen in one day in 1970. Hamilton and Mayo (1990) reported
2,643 dghtings of 113 individud right whales in Massachusetts waters, with a concentration in
the eastern part of Cape Cod Bay. A number of right whales, including cow/cdf pairs, resided
in Cape Cod and Massachusetts Bays during the summers of 1986 and 1987, which may have
been related to shifts in abundance of prey in adjacent waters (Hamilton and Mayo 1990;
Payne et al. 1990).

Information on resdency times of individua whaes a oecific Stesis ambiguous, especidly in
light of recent satellite tranamitter results indicating right whaes tagged in the Bay of Fundy may
travel long distances in the few days or weeks between sightings (Mae et al. 1997). Schevill
et al. (1986) reported individud right whales residing in Cape Cod waters for no more than a
few days. In 1976 they observed a cow and calf over a 7-week period, the longest residence
time documented during observations between 1955 and 1981. Prior to 1986, Hamilton and
Mayo (1990) reported observations of individual whaes up to 12 timesin a year, with the
longest gpparent resdency being 89 days. Fifty percent of individua right whales sighted by
Hamilton and Mayo (1990) were seen in more than one year.

Waters south of Cape Cod and north of the Georgia/lHoridawinter calving ground, especialy
waters off New Y ork/New Jersey and the “mid-Atlantic” states, have not been considered to
include “high use’ aress, yet the whaes clearly move through these waters reptlarly (Reeves et
al. 1978; Reeves and Mitchell 1986; Winn et al. 1986; Reeves et al. 1999). Mot caving
takes place off Georgia and Florida, but limited surveys recently conducted aong the mid-
Atlantic suggest some mother-calf pairs use the area from Cape Fear North Carolinato South
Cadlinaas awintering/caving areaaswell. They may aso feed, a least opportunigticaly,
while migrating. 1t may be reasonable to give priority to the protection of the whales and their
habitat in known high-use areas, dthough attention is so needed in the connecting waters
between such aress, including waters far offshore (e.g., Mate et al. 1997). Successful efforts
to protect the whales in areas where they linger for long periods and/or aggregate in relatively
high dengities could be offset if the animas were to be exposed to serious risks, such as
calligon or entanglement, while in trangt between such aress.

Eastern North Atlantic Population

The eagtern North Atlantic right whale population may origindly have migrated dong the coast
from northern Europe to the northwest coast of Africa. The population was heavily exploited
by whdersin the Bay of Biscay (off southern Europe) and Cintra Bay (off the northwestern
coadt of Africa), aswell as off coastal 1celand and the British Ides during the 14" through 161
centuries. Itisclear from historica records that Cintra Bay was aso heavily exploited by
whalers from 1855-1880 (Reeves 2001), where right whale mothers and calves visited coastal
waters during winter months. More recently, an intense period of whaling in the eastern North
Atlantic between 1902 and 1967 (including harvest off the Shetlands, Hebrides and Irdand in
the years 1906-1910) was particularly catastrophic for the eastern North Atlantic right whae
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population. Since that time, there have only been sporadic sightings of right whaesin the
eastern North Atlantic (Best et al. 2001). In two recent winter surveys of Cintra Bay, no
evidence was found to suggest that right whales sill use the areg; this absence of evidence so
corresponds to alack of recent observations in northern European waters (Reeves 2001).

Basad on the paucity of sghting information, current disiribution and migration paiterns of the
eastern North Atlantic right whae population, if it remains extant, are unknown. The 1998
IWC Workshop on the Comprehensive Assessment of Right Whales agreed that only animals
found in the western North Atlantic can be consdered a functioning extant unit based on
current sghtings information. Animals found in the eastern North Atlantic may be considered as
a‘relict’ population or populations (Best et al. 2001).
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D. Critical Habitat

As noted above, there are five wdll-known habitats used annually by western North Atlantic
right whales: 1) coastal Florida and Georgia, 2) the Great South Channdl, east of Cape Cod, 3)
Cape Cod and Massachusetts Bays, 4) the Bay of Fundy, and 5) Browns and Baccaro Banks,
south of Nova Scotia. Thefirst three areas occur in U.S. waters and were designated by
NMFS as criticd habitat in June 1994 (59 FR 28793). See Appendix D.

On July 11, 2002, NMFS received a petition to revise and expand the designation of critical
habitat for this species. On November 19, NMFS found this petition to present substantia
scientific information indicating that the revison may be warranted and solicited public comment
on the petition (67 FR 69708). On August 28, 2003, NMFS determined that the requested
revison, as specified by the petitioner, was not warranted at thistime. However, NMFS plans
to continue to analyze the physica and biologica habitat features essentid to the conservation
of North Atlantic right whales, and outlined the stepsiit will take to further investigate those
features and to propose any revisons to designated critica habitat that might be supported by
new information and andysis (68 FR 51758). In the meantime, the critical habitat designated in
1994 remainsin place.

Actions authorized, funded, or carried out by Federa agencies that may have an impact on
critica habitat must be consulted upon in accordance with Section 7 of the Endangered Species
Act (ESA), regardless of the presence of right whales at the time of impacts. Impacts on these
areas that may affect primary condtituent e ements such as prey availability and the quality of
nursery areas must be considered when andyzing whether habitat may be adversely modified.



E. LifeHistory
E.1 Reproduction

Most known right whale nursery areas are in shalow, coastd waters. In the western North
Atlantic, calving takes place between December and March. In both the northern and southern
hemisphere, femaes give birth to their first caf a an average age of nine years (Best et al.
1998; Hamilton et al. 19983). Calvesare 5.5-6.0 metersin length at birth (Best 1994).
Gedtation lagts from 357 to 396 days in southern right whales (Best 1994), and it islikely to be
amilar in the northern species. Weaning seemsto be variable, and has been reported as 8 to
17 months in North Atlantic right whales (Hamilton and Marx 1995).

Standard reproductive rates for the western North Atlantic population have yet to be
cdculated, and thisis complicated by the occurrence patterns of mature females, for whom the
probability of sighting in studied habitats is dependent upon reproductive condition. The
number of caves observed in this population since 1993 has varied from one (in 2000) to 31
(in 2001) (Knowlton et al. 1994; A. Knowlton, pers. comm.), but how these figures trandate
into standard birth ratesis unclear. 1n 2000, one new calf was observed; 31 calves, 27
believed to survive, were reported in 2001. Caf production for the last two decades has
averaged around 11 individuas per year. The caving interva for right whaesis between 2 and
7 years, with means ranging from 3.12 (95% CI 3.05-3.17) to 3.67 years (95% CI 3.3-4.1)
(Knowlton et al. 1994; Best et al. 2001; Burnell 2001; Cooke et al. 2001). However, in the
western North Atlantic, there has been arecent significant increase in the calving interva from
3.67 yearsfor the period 1980 to 1992 (Knowlton et al. 1994) to 5.8 years for the period
1990 to 1998 (Krauset al., 2001). Thislonger caving interva is markedly different from that
of southern right whae populations, whose mean caving interva is between three and four
years, with modes generaly around three years. Theincreasein theinterva is of particular
concern and, together with other perplexing biologica parameters, may suggest the population
is under rather unusud biologica, energetic, or reproductive stress.

It is possible to caculate atheoretica maximum birth rate from knowledge of three parameters:
sex raio, proportion of femaesthat are sexualy mature, and mean interbirth interval. The sex
ratio of the western North Atlantic population is known to be even (Brown et al. 1994), and
recent work by Hamilton et al. (1998a) has suggested that 60% of femaesin this population
are mature. Given anormad average interbirth interval of 3 years, the expected maximum
annua birth rate should be approximately 0.10 (1.00/2/1.67/3). A longer interbirth interval
(such asthat suggested above), or alower proportion of mature (or reproductively active)
females, would decrease this rate accordingly.

E.2 Natural Mortality

Degths resulting from human activities account for a least one-third of al known mortditiesin
the western North Atlantic right whae population (Kraus 1990). The extent to which natura
factors, such as disease and predation, affect mortdity ratesis not known. Kraus (1990) used
photo-identification data from the western North Atlantic population to calculate an average
mortality rate of 17 percent per year in fird-year right whaes, while second- through fourth-
year whales had an average mortality rate of 3 percent per year. Including dl sources of
mortality, both natural and anthropogenic, 27 percent of dl western North Atlantic right whaes
die before reaching four years of age (Kraus 1990).

An unusudly high number of right whae degths occurred off the southeast United States from
January through March 1996, when five deaths were reported. Of these, four were recovered
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and examined for cause of death. Of those recovered, one was killed by a ship gtrike, but the
cause of desth could not be determined for the remainder.

Various species of large sharks and killer whaes (Orcinus orca) may be predators of right
whales, particularly for young or sck individuals. However, no such atacks have been
observed in this species. Scars from killer whale attacks have been photographed on North
Atlantic right whales (Kraus 1990), athough the level of killer whale attacks and the extent to
which they result in death is not known.

E.3 Feeding and Prey Selection

In the western North Atlantic, right whales feed primarily on copepods, with Calanus
finmarchicus believed to be the primary prey (Kraus et al. 1988; Wishner et al. 1988;
Murison and Gaskin 1989). However, other zooplankters are also taken, including
Pseudocalanus, Centropages, and even cyprids (Mayo and Marx 1990). Thereisno
evidence for consumption of euphausids dthough, given the incluson of thistaxon in the diet of
right whales dsawhere, it would be surprising if North Atlantic right whaes were different in this
regard. Unlike baaenopterid whaes, right whaes are skimmers, they feed by continuoudy
filtering prey through their baeen while moving, mouth agape, through a patch of zooplankton.

Feeding occurs from spring through fdl, and dso in winter in certain areas (e.g., Cape Cod
Bay; Mayo and Marx 1990). Oceanographic and bathymetric features, such as rdatively
cooler water temperatures and 100-200 m depths adjacent to steeply doping bottom
topography, aso seem to be related to the utilization of certain areas for feeding (Winn et al.
1986; Clapham 1999).

E.4 Competition

It has been suggested that interspecific competition with ether sai whaes (Balaenoptera
borealis) or planktivorous fish may limit Northern right whae prey consumption (Mitchell
1975; Kraus et al. 1988; Payne et al. 1990). In the North Atlantic, sei whales are sympatric
with the right whales, and because both species feed on smal zooplankton species, they may
compete (Mitchell 1975). Thereis aso speculation about competition with certain species of
fish in the Gulf of Maine, including sand lance (Ammodytes spp.), herring (Clupea spp.),
Atlantic mackerd (Scomber scombrus), river herrings (shad, blueback; Alosa spp.), menhaden
(Brevoortia tyrannus), and basking sharks (Cetor hinus maximus). However, as noted by
Clapham and Brownell (1996), assertions regarding interspecific competition are rarely well
defined or ecologicaly based; while the potentid for interference competition exigts for right
whales, direct evidence is essentialy absent.
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F. Abundance and Trends

The eastern North Atlantic population probably numbers only in the low tens of animals at be<,
and is not consdered a functioning extant unit based on current Sghtings information (Best et
al. 2001); see discusson under C. Digtribution and Habitat Use).

Based on acensus of individua whaes identified using photo-identification techniques, the
western North Atlantic population size was estimated to be 295 individuas in 1992 (Knowlton
et al 1994). Krauset al. (2001) provided population size estimates based on a multi-yesar
running total of catalogued animas, and based on these numbers the 1998 IWC right whale
workshop accepted an estimate of about 300 individuas for this population (IWC 1998).
However, because of heterogeneity of capture probabilities (relaing to either distribution of
individuas and/or of sighting effort), caculation of an unbiased point estimate of abundance for
this population is difficult, and population modeling gpproaches to estimating abundance are
consdered preferable by NMFS.

The estimated rate of increase for the western North Atlantic population from 1986-1992 was
caculated at 2.5 percent (CV=0.12) using photographic identification techniques (Knowlton et
al. 1994). Egtimates by Krauset al. (2001) were used to obtain an annual rate of increase
(range -0.039 to +0.031) for each of the years 1987 to 1996. A regression estimate based on
these data is probably negatively biased (r=0.01, SD=0.0232) because of reduced sampling
effort in recent years. During the 1998 IWC right whale workshop, two aternative methods
were used to obtain estimates of the rate of increase for this population. One provided an
estimate of 1.59 percent (C.1. -0.0246, 0.0564) with the caveat that the result isfor recent
years. The second suggests that 4.3 percent is an upper bound to the population growth rate.
With regard to the latter estimate, the IWC report stated that “[a]lthough actua growth rates
are likely to be consderably less than this, this figure servesto illustrate that the growth rate of
the North Atlantic right whaleis both low and substantidly less than that of southern right
whale populaions.” In contrast, Southern Hemisphere right whae populations (those of f
Argentina, Augtralia and South Africa) are increasing at annud rates on the order of 7-8
percent (IWC 1998).

With regard to the western North Atlantic population, the 1998 IWC workshop report aso
dated the following:

Whereas it may have increased since protection in 1935... and may have gtill been
increasing at amodest rate (about 2.5 percent) in the 1980s (Knowlton et al. 1994), more
recent data (near-failure of caf production from 1993-95, increased calving interva, and a
relatively large number of human-induced mortdities) suggest thet this modest recovery rate
(by comparison to the Southern Hemisphere) may not have continued in the 1990s. North
Atlantic parous females show an increase between 1985 and 1997 but with an apparent
long-term oscillation in recruitment. These features together with the lack of significant
increase in calving rates, support the need for age-structured models to account for the
complexity of this populaion’sdynamics. It isnow unclear whether the population is
declining, stationary or increasing and the best estimate of current populetion sizeis only
300 animals.

A recent modeling exercise, which calculated crude surviva probability from photographicaly
identified individuds (Caswdl et al. 1999), found that these rates decreased from about 0.99
per year in 1980 to about 0.94 in 1994, and that population growth rate declined from about
5.3 percent in 1980 to a negative 2.4 percent in 1994. The modd suggested further that, under
current conditions, the population is headed for extinction and an upper bound on the expected
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time to extinction was 191 years.
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G. Threats

Ship calligons and fishing gear entanglements are the most common anthropogenic causes of
mortaity in western North Atlantic right whales, judging from observations of stranded animds.
Other potentid threats are habitat degradation, noise, contaminants, underwater bombing
activities, dimate and ecosystemn change, and commercid exploitation.

G.1 Vess Interactions

The greatest known current cause of right whale mortdity in the western North Atlantic is
collison with ships. Out of 27 documented deaths from 1970 through 1991, 22 percent were
caused by ship propdlers severing the tall stock or spine, or causing mortal wounds on the head
region (NMFS 1991). From 1991 through the beginning of 1993, an additional 3 deaths were
reported as aresult of collisons with vessals (Kenney and Kraus 1993). Of 45 confirmed
deaths of western North Atlantic right whales between 1970 and 1999, 16 are known to have
been caused by ship strikes and two additiona collisions were judged as possibly fatal
(Knowlton and Kraus (2N01)). There were two known ship struck right whale desths in 2001;
onein 2002; onein 2003; and two in 2004. The low incidence (7 percent) of photographically
identified whales showing scars and wounds from ship propellers compared to the high rate of
ship propeller wounds on stranded carcasses indicates that a high proportion of interactions
between ships and whales are fatd to the whale (Kraus 1990). 1t should be noted that with
improved reporting and more thorough necropsiesin recent years, the rate of detection and
confirmation of ship-strike desths has probably increased. This may confound efforts to
determine trendsin the frequency of collisons. Laigt et al. (2001) argued that ship speed was
an important factor in the frequency of occurrence of ship sirikes in large whae species,
including right whales, and that strikes occurring at reduced speeds (below 10 knots) rarely
caused seriousinjuries.

Concern has been raised over the possible adverse effects of whae-watching activities on right
whale aggregations, particularly in the western North Atlantic (i.e., Cape Cod Bay and lower
Bay of Fundy). While adverse effects from this activity are possble, there are no data that
conclusively establish adverse effects beyond the possibility of ship strikes, and recent minimum
distance regulations (i.e., 500-yard no approach regulations for right whales) are designed to
reduce the threat of collison or harassment in U.S. Atlantic waters. That is, most effects from
whae-watching activities are likely limited to behaviord changes or perhaps rdatively smal
changesin didribution. Given the above-mentioned regulations on vessel approachesto right
whales, the potentid for temporary, perhaps relatively minor, effects has been reduced.
However, relatively recent collisions between wha e-watching boats and a humpback (2001),
and aminke whale (1998) indicate that much more serious consequences, e.g., death or serious
injury, are dso possible. 1n addition, the number of high-speed (capable of speeds >28 knots)
whale-watch vessdls, ferries, and other craft has increased recently in areas where right whaes
occur, and this means that the threet of collisons has grown. Therefore, it may be necessary to
examine the effects of whae watching in the vicinity of right whaes and issue additiona
regulations and/or guidelines regarding the number of vessals, and their speed, manner and
distances of approaches near whales. In January 2000 NMFS issued an Advanced Notice of
Proposed Rulemaking (ANPR) for North Atlantic Whale Protection (65 FR 2:270-272).
NMFSis currently working on a proposed rule which would include wha e wetching guiddines
for protection of North Atlantic whale species.

G.2 Entrapment and Entanglement in Fishing Gear

Kraus (1990) estimated that 57 percent of right whaes in the western North Atlantic bear scars
and injuriesindicating fishing gear entanglement. This figure was revised to 61.6 percent by
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more recent analyss (Hamilton et al. 1998b). The 1998 North Atlantic Stock Assessment
Report (Waring et al. 1999) indicated NMFS-monitored fisheries showed a mean annua
mortdity of 1.0 right whae from 1992 through 1996. Sources of interaction mainly lie with gill-
nets, lobster pots, seine nets, and fish weirs (NMFS 1991), which, with the exception of gillnet
fisheries, are largdy not monitored. Gear entanglement was estimated to account for 7 percent
of the known mortdity in right whaesin the western North Atlantic from 1970 through early
1993 (Kenney and Kraus 1993), and there were at |east two additional entanglement deaths
between late 1993 and 1999 (Knowlton and Kraus 2001). Since 2001 there has been at least
one additionad mortaity due to entanglement. These mortalities involved entanglements with
fixed fishing gear. Of 45 known degths between 1970 and 1999, three were directly linked to
entanglements and eight were suspected to have been linked to entanglements. Entanglements
may be responsible for more deaths than indicated by the stranding and necropsy data. Not
only isfishing gear likely to have been implicated in some of the degths for which a cause could
not be determined, but aso some whales may have become entangled, drowned, and failed to
resurface. Asaresult of the 1997 NMFS review of stranding and entanglement records of
large whaes from 1990-1994, NMFS changed the classification of the Gulf of Maineand U.S.
Mid-Atlantic lobster pot fisheries from Category 111 to Category |, based on the annua level of
incidenta mortdity and seriousinjury of marine mammals relative to each stock’ s caculated
Potentia Biologica Remova (PBR) level!. Two of the examined mortdity recordsinvolved
right whales. This classfication has not changed to date.

Injuries and entanglements that are not initidly lethad may result in a gradua weskening of
entangled individuas, making them more vulnerable to some other direct cause of mortaity
(Kenney and Kraus 1993). For example, entanglement may reduce awhal€e' s ahility to
maneuver making it more susceptible to ship strikes.  Entanglement-related stress may decrease
an individud’ s reproductive success or reduce its life gpan, which may in turn depress
population growth.

G.3 Habitat Degradation

A continued threet to the coastd habitat of the right whae in the western North Atlantic isthe
undersea exploration and development of minera depodts, as well as the dredging of magor
shipping channdls. Offshore oil and gas activities have been proposed off the coast of the mid-
and south- Atlantic U.S. (NMFS 1991), but NMFS s not aware of any current plansto
explore or develop ail resourcesin thisregion. If these activities occur, there may be
consequent adverse effects to the right whale population by vessd movements, noise, spills, or
effluents. These activities may possibly result in disturbance of the whales or their prey, and/or
disruption of the habitat and should be subject to ESA Section 7 consultations. Right whales
aso frequent coastal waters where dredging and its associated disposa operations occur on a
regular basis, such as dong the southeastern U.S. coast. The U.S. Army Corps of Engineers
(ACOE) has respongihility/oversight for many of these dredging and disposa operations and
has consulted with NMFS under Section 7 of the ESA on these activities. Asaresult, engaging
in dredging operations and related activities requires protective measures such as posting
lookouts on dredge vessels and adherence to recommended precautionary guidelines for
operations to reduce the risk of collison.

! Potential Biological Removal (PBR) level is defined under the MMPA as the maximum number of animals, not
including natural mortalities, that may be removed from a marine mammal stock while allowing the stock to reach or
maintain its optimum sustainable population. The potential biological removal level isthe product of a) the minimum
population level of the stock; b) one-half the theoretical or estimated net productivity rate of the stock at a small
population size; and c) arecovery factor between 0.1 and 1.0.
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It is unknown to what extent these activities may disturb or otherwise affect right whaes. It
appears that whale behavior and the type of activity in which they are engaged influence right
whale sengtivity to, and tendency to avoid, noise disturbance and vessd activity (Watkins
1986; NMFS 1991), but more studies are needed.

G.4 Noise

A review of impacts of noise of dl types on marine mammasis provided by Richardson et al.
(1995). Although certain species of large whae have shown behaviord changesto
anthropogenic noise sources in the marine environment, there have been few studies of the
effects of anthropogenic noise on right whales specificdly. In generd, the impact of noise from
shipping or indudtrid activities on the communication, behavior and digtribution of right whales
remains unknown.

The recent development of an archivad tag, caled aDTAG, may yidd insght into large whae
reponses to noise by monitoring behavior and response to sound continuoudy throughout the
dive cycle. A built-in hydrophone on the DTAG records acoustics while a series of sensors
sample the orientation of the animd, its gpeed, and fluke strokes. The timing of sound and
motion are synchronized due to the precise audio and sensor recording. The DTAG has been
attached to right whales and sperm whaes, and may contribute vauable information to measure
the response of marine mammal's to sound (Johnson and Tyack 2003). 1n 2001, DTAG swere
attached to 31 right whaes to investigate the whales' reactions to the presence of ships.
Researchers conducted ten controlled sound exposures to tagged whales, and charted the
movements of 34 vessals. By comparing experimenta and control Stuations, reponse is
evauated through a detection of changes in fluke stroke rate, orientation, heading, depth, and
vocd activity. Asthese data are andyzed, right whae response in the presence of ships may
be better understood (Nowacek et al. 2001). However, caution should be used when
extending study results from deep water environsto shalow water environs, for example, in the
Southeast U.S.

G.5 Contaminants

Contaminant data on right whales are restricted to data from biopsy-derived samples. These
data gppear to be relevant to the whole anima given that lipid-normalized contaminant burden
is comparable between different blubber depths and locations in large whales (Gauthier et al.
1997). Datafor right whaes are limited to only two studies (Woodley et al. 1991; Moore et
al. 1998). These data show arange of total PCBs of 80 to 1000 ng/g wet weight i.e., in the
parts per billion range. No obvious geographic trends were evident in samples from South
Africa, South Georgia, Cape Cod Bay USA and Bay of Fundy Canada (Moore et al. 1998).
In contrast, most odontocete (i.e., toothed whaes, porpoises and dolphins) vaues were in the
parts per million range (Aguilar and Borrell 1996). Organic chemical contaminants have been
regarded as of less sSgnificance for mysticetes than odontocetes and are not considered primary
factorsin dowing the recovery of any stocks of large whale species (O'Shea and Brownell
1994). Thisisespecidly true for planktivorous baleen whaes such as right whaes, given their
lower accumulated contaminant burdens as compared to other marine mammals. However,
assessment of contaminant body burden ignores toxic non-ha ogenated arometic hydrocarbons
(polynuclear aromatic hydrocarbons. PAH) from crude oil and combusted fossil fuds that do
not bioaccumulate. Such compounds are metabolized, induce their effects and are mostly
excreted. Contaminant impact is therefore insufficiently assayed by blubber burden andysis of
parent compounds alone.
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G.6 Underwater Explosives

Although no evidence conclusively links military activitiesin the North Atlantic to impacts on
right whales, activities such as underwater explosions in this ocean basin have the potentia for
disurbing, injuring, or killing these and other whales.

In early 1996, six right whale deaths were documented. Five of these (one atributed to a ship
strike) occurred in waters adjacent to Southeast U.S. (SEUS) critical habitat. Navy facilities
adjacent to the critica habitat use offshore areas for gunnery exercises. Because severd of the
carcasses were found near a Navy gunnery range, it was suspected that some deaths were
related to underwater explosions, and there was concern that Navy activities may have been
involved in some deeths. However, no such link was established.

Although alink to military activities was not established, the Navy entered into consultation with
NMFS under Section 7 of the ESA on the potentia effect of some of its operations on
protected species, as described in Appendix A. In addition, Navy activities that introduce loud
sounds into the marine environment are required to be reviewed to ensure compliance with
those provisions of the MMPA regarding the incidental harrassment of marine mammas. The
Navy has made a number of sgnificant modificationsto its operations to facilitate protection of
right whaesin their critica habitat in the SEUS. The NMFS and Navy both understand the
need to continue to keep an open didogue, or possible formd or informal Section 7
consultations, with regard to Navy operations and to evauate ways to mitigate possible
environmenta impacts of the operations throughout the eastern seaboard.

G.7 Climate and Ecosystem Change

Thereis aclose linkage between right whae foraging and the physica forcing processes that
concentrate prey in the oceanic environment (Kenney et al. 2001). Interannual, decadal, and
longer time-scale variability in climate can dter the digtribution and biomass of prey available to
right whales. For example, decade-scae climatic regime shifts have been related to changesin
zooplankton in the North Atlantic (Fromentin & Planque 1996). Decada trendsin the North
Atlantic Oscillation (Hurrell 1995) can affect the position of the Gulf Stream (Taylor et al.
1998) and other circulation patterns in the North Atlantic that may be important to right whales.
The effects of cdlimate-induced shiftsin productivity, biomass, and species compodtion of
zooplankton on the foraging success of right whales has recaived little attention. Such shiftsin
community structure and productivity may ater the distribution and occurrence of foraging right
whales in coastd habitats, as well as affecting their reproductive potentid.

G.8 Commercial Exploitation

Although initidly the sngle mgor cause of decline in North Atlantic Right Whales, there has
been little hunting of right whales this century; the last known catch occurred in 1951 & Trinity
Bay, Newfoundland (Mead 1986). Catches in the eastern North Atlantic in the late 19" and
early 20" centuries were made off lceland, Scotland and Ireland (Collet 1909; Brown 1976);
these catches were made largely by Norwegian whaling operations, and it islikely that they
irreversbly damaged or extirpated this stock. Unlike in the North Pecific, thereis no evidence
that illegal whding operations occurred in the North Atlantic.
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H. Conservation Measures

Right whaes were protected by the 1931 Convention for the Regulation of Whaling, which
took effect in 1935. They have been protected from commercia whaing by the IWC and its
implementing convention since 1949. In U.S. waters, right whales are protected by the MMPA
and the ESA. The Northern right whale (which included both the North Atlantic and North
Pecific species) was listed as endangered under the Endangered Species Conservation Act in
June 1970 (35 FR 8495), the precursor to the ESA. 1t was subsequently listed as endangered
under the ESA in 1973, and listed as depleted under the MMPA in the same yesr.

The ESA provides authority to the Secretary of Commerce for protecting most endangered
marine species, including right whales. The Nationd Marine Fisheries Service (NMFS) has
lead responsihility for developing and implementing a recovery program for this species.

H.1 Establishment of Regional Recovery Plan | mplementation Teams

The ESA provides authority to the Secretary of Commerce to establish teams to, among other
things, review recovery activities and provide recommendations to NMFS on improving such
activities. Two such teams have been formed: one in the southeastern United States and onein
the northeastern United States.

H.1.1 Southeastern U.S. Implementation Team (SEIT) for the Right Whale Recovery
Plan

In August 1993, the Southeastern U.S. Right Whale Recovery Plan Implementation Team was
formed. The team congsts of representatives from the Georgia Department of Natural
Resources; Florida Fish and Wildlife Conservation Commission (formerly the Horida
Department of Environmenta Protection); NMFS/Southeast Fisheries Science Center and
Southeast Regiond Office; Navy; Georgia Ports Authority; Canaverd Port Authority; Glynn
County Commission, Glynn County, GA; Georgia Environmenta Policy Inditute; U.S. Army
Corps of Engineers, U.S. Environmenta Protection Agency (EPA); Port of Fernandina,
Fernandina, Florida; and the US Coast Guard (USCG).

Since itsinception, the SEIT has met regularly and has been active in a number of aress.
Among cther things, the SEIT was ingrumenta in developing a system of aircraft surveys and
communication sysems that dert mariners to the presence of right whaesin the SEUS in redl
time. On numerous occasions in recent years, aircraft observers were able to contact and divert
ships on direct courses for right whales.

Two agencies represented on the SEIT, the Georgia Department of Natural Resources and the
USCG, implemented aloca Notice to Mariners broadcast about right whale calving grounds.
Additionaly, the USCG and the Georgia Department of Naturd Resources have devel oped
and implemented procedures for broadcasting right whale locations over NAVTEX. In 1999,
the USCG extended the transmission range of NAVTEX to include the entire Southeast
U.S.coadtd area by ingaling aNAVTEX transmission tower near Savannah, GA a the
request of the SEIT. This notice is broadcast four times daily by the USCG on VHF radio. A
dightly longer version is published in the local Weekly Notice to Mariners. This notice may dso
be published daily aong with the tides and weather in regiona newspapers, and is carried by
the Army Corp of Engineers as a part of its annudly digtributed tide charts. The Annud Notice
to Mariners dso provides the same information.
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The SEIT has coordinated a number of efforts to educate mariners about the threet of ship
drikesin right whale habitat. For example, the Team or its participating agencies have
developed brochures and pamphlets on whales, manatees and turtles, which are being
distributed regionally. As agroup, the Port Authorities prepared a series of posters, distributed
by the harbor pilots when they board avessdl for navigation, which describe the times right
whaes arein their waters.

A quarterly newdetter, Right Whale News, was developed to help increase the effectiveness of
recovery efforts. The newdetter is edited by members of the Team. Contribution to the
newdetter is open to anyone actively involved in right whae conservation efforts, and has
included ship operators, harbor pilots, port authorities, fishermen, educators, scientists,
managers, policy makers, non-governmental organizations and other concerned citizens.
Reevant information from areas other than the southeastern calving areas (e.g., Bay of Fundy
field season summaries) are dso included. The first newdetter was published in August 1994
and has been published regularly since.

In addition, the Team has addressed and/or provided recommendations to NMFS regarding
right whale research in the SEUS, additiona measures to reduce the possibility of ship strikes,
development of safe operating procedures for large vessdls trangiting right whae habitat,
minimum vessel gpproach distances, and restrictions of hazardous fishing gear in right whae
caving aress.

H.1.2 Northeastern U.S. Implementation Team (NEIT) for the Right Whale Recovery
Plan

The Northeast Implementation Team (NEIT) was established in 1994. The Team is
coordinated by the National Marine Fisheries Service, Northeast Regiona Office. The Team
was created to implement recovery tasks for both the North Atlantic right whale and the
humpback whae. In the past, composition of the Team and its committee of technica advisors
conssted of adiverse group of individuals representing major Federd and State agencies
whose activities could affect the surviva of these endangered large whale species. It has
included other non-governmenta organizations such as academic researchers, conservation
organizations, as well asinterested private individuas. Presently, membership conssts of
representatives from: Canadas Department of Fisheries and Oceans, Maine Department of
Marine Resources, Marine Mamma Commission, Massachusetts Coastal Zone Management,
Massachusetts Division of Fish and Wildlife, Massachusetts Port Authority, NMFS, New
England Fishery Management Council, Stellwagen Bank Nationd Marine Sanctuary, U.S.
Army Corps of Engineers, USCG, U.S. Navy and U.S. EPA. The Maine Department of
Marine Resources and the U.S. Navy are the latest Team members, joining the Team in 1998.

Some accomplishments of the Team include completion of a status report and plan of activities
for protecting right and humpback whales in Massachusetts and Cape Cod Baysin cooperation
with the EPA, and implementation of a monitoring program for one of the largest waste water
treatment plants in the United States.

The Team has had two Technica Advisory Groups, a scientific group and a shipping industry
group. The scientific group provides expertise on the biology and behavior of whales while the
shipping industry group provides guidance on vessdl and port opertion.

The Team established two subcommittees, one on ship strikes and one on habitat. The Habitat
Subcommittee that was origindly established at the Team inception languished and was
reestablished in March 1997. The Habitat Subcommittee placed emphases on identifying
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human impacts to right whale habitats and criticd eements of those habitats to facilitate the
Team'sgoa of protecting aress critica to right whae recovery.

Among other things, in 1997, the Habitat Subcommittee proposed the development of aright
whale habitat model for the entire east coast. Two meetings were conducted to determine the
scope of work necessary for the task and to develop a preiminary list of the mode's dements,
including one for the Great South Channel area. The predictive mode could be used asa
management toal, if it were successtul in identifying whale occurrence. Thisinformation would
be used to ad shipping traffic in avoiding right whales.

With regard to ship dtrikes, ajoint effort was initiated in 1998 by resource shareholders of the
northern U.S. east coast to produce an avoidance training/education video targeted at merchant
mariners. Agency membersinclude the USCG, U.S. Navy, Canadian Department of Fisheries
and Oceans, Internationa Fund for Anima Wefare, Gulf of Maine Council, and Massachusetts
Environmental Trust. The video was completed in May 1999. An initid distribution plan
included vessdls utilizing major ports in or adjacent to critical habitat areas dong the eastern
seaboard.

A Ship Strike Subcommittee workshop was held on 11 May 1998 to discuss concerns about
increasing numbers of high-speed vessdls operating off New England and potentid interactions
with whales. The meeting was co-sponsored by NOAA's Stellwagen Bank Nationa Marine
Sanctuary, New England Aquarium and the NEIT. The impetus of the meeting was the
launching of a new high-speed ferry between Bar Harbor, Maine and Y armouth, Nova Scotia.
One outcome was the creation of aworking group to determine whale concentration in the Bay
of Fundy. The owner of the high-speed vessdl agreed to enter into a partnership agreement to
fund an andlysis, including GIS plots, of the occurrence of endangered large whaes on or near
the ferry route. Analysis will examine the times and areas of potentid interactions. Likewise,
Bay Ferries (owner and operator of a high speed ferry service) agreed to have an observer on
board to record whale observations. It isimportant to emphasize that dl right whaesthat visit
the Bay of Fundy must cross the track of the Bar Harbor-Y armouth ferry when coming in and
going out; this obvioudy creates arisk of collisons.

Another joint effort, sarted in May 1999, is developing a program to identify voluntary
measures mariners could take to reduce the likelihood of ship strikes. A funding partnership
was established among the NMFS, the NEIT, Georgia Department of Natural Resources,
Marine Mamma Commission, and the Canadian Department of Fisheries and Oceans. The
SEIT voted in October 2000 to have the NEIT Shipstrike Subcommittee (subsequently
elevated to afull committee) co-chairs represent the SEIT as part of the nationad committee to
develop options to prevent collisions between ships and right whales. The SEIT aso nominated
amember to serve as co-chair on the committee. The Committee co-chair, under contract with
NMFS, Internationd Fund for Anima Wedfare and others, hdd a number of meetings dong the
eastern seaboard with shipping industry and agency representatives, culminating in an April
2001 workshop on theissue. The contractor submitted recommendations to both
implementation teams and recommendations on specific management options were
subsequently forwarded to NMFS by the Teams.

The composition and mandate of the Team has changed in recent years and additiona changes
may be made. Nonetheless, at thistime, its function is regarded as vauable to recovery efforts.

H.2 Steps Taken to Reduce the Threat of Fishing Gear Entanglement
H.2.1List of Fisheries

IH-3



Under the MMPA, NMFSisrequired to develop aList of Fisheriesthat classfiesdl U.S.
commercid fisheriesinto one of three categories based on the level of marine mammal desths
and serious injuries that occur incidentd to the fishery?. The categorization of afishery inthe
List of Fisheries determines whether participants in that fishery may be required to comply with
certain provisons of the MMPA, such as registration, observer coverage, and take reduction
plan requirements. A notable change made to the 1997 List was combining the New England
inshore and offshore lobster pot fisheriesinto one fishery, and a change in its classfication from
acategory |11 (remote likelihood of seriousinjury or mortaity) to a category | (frequent serious
injury or mortality) satus. The re-classification resulted from entanglement records indicating
that 0.2 right whales per year are serioudly injured or killed incidenta to the Atlantic lobster pot

fishery.
H.2.2 Take Reduction Teams

The 1994 amendments to the MMPA required NMFS to establish teams comprised of
stakeholder groups to determine ways to reduce serious injury and mortaity of strategic stocks
of marine mammals, including threatened or endangered species, that interact with category | or
I fisheries. The Take Reduction Team asssts NMFS in developing a Take Reduction Plan.
Theimmediate god of the Take Reduction Plan isto reduce incidenta mortality or serious
injury to the marine mamma stock’s potentid biologica removd leve (PBR) within sx months
of the plan’simplementation. The longer term god s to reduce serious injuries and mortdity to
an inggnificant level gpproaching a zero mortdity and seriousinjury rate (Zero Mortdity Rete
God, or ZMRG).

H.2.2.1 Atlantic Large Whale Take Reduction Team and Plan

In August 1996, NMFS formed the Atlantic Large Whale Take Reduction Team to reduce the
incidental mortality and seriousinjury of three endangered species of whaes (Northern right,
fin, and humpback) as well as to provide conservation benefits to a fourth non-endangered
gpecies due to incidentd interaction with the following fisheries the Gulf of Maing/U.S. mid-
Atlantic lobster trgp/pot fishery, the mid-Atlantic coastd gillnet fishery, the southeastern U.S.
Atlantic shark gillnet fishery, and the Gulf of Maine snk-gillnet fishery (the names of some of
these fisheries aslisted in the Ligt of Fisheries have changed and representatives of additiona
fisheries, such as the newly-defined Atlantic mixed species trap/pot fishery, have been added to
the team). The Team prepared a plan, and dthough the Team reached agreement on a number
of needed actions, it failed to reach consensus on al measures. Nonethdess, the plan was
forwarded to NMFSin February 1997.

2 Category | fishery means a commercial fishery determined by the Assistant Administrator to have frequent
incidental mortality and serious injury of marine mammals. A commercia fishery that frequently causes mortality or
seriousinjury of marine mammalsis one that is by itself responsible for the annual removal of 50 percent or more of
any stock’s potential biological removal level. Category Il fishery means acommercial fishery determined by the
Assistant Administrator to have occasional incidental mortality and serious injury of marine mammals. A
commercial fishery that occasionally causes mortality or serious injury of marine mammalsis one that, collectively
with other fisheries, isresponsible for the annual removal of more than 10 percent of any marine mammal stock’s
potential biological removal level and that is by itself responsible for the annual removal of between 1 and 50
percent, exclusive, of any stock’s potential biological removal level. Category 11 fishery means a commercial fishery
determined by the Assistant Administrator to have aremote likelihood of, or no known incidental mortality and
serious injury of marine mammals. A commercial fishery that has aremote likelihood of causing incidental mortality
and serious injury of marine mammals is one that collectively with other fisheriesis responsible for the annual
removal of: (1) Ten percent or less of any marine mammal stock’s potentia biological removal level, or (2) More than
10 percent of any marine mammal stock’s potential biological removal level, yet that fishery by itself isresponsible
for the annual removal of 1 percent or less of that stock’s potential biolgical removal level.
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NMFS considered the plan submitted by the team and issued a proposed rulein April 1997
and an interim find rulein July 1997 (62 FR 39157) to implement the plan. As provided in the
interim find rule, NMFS implemented the provisons of the plan, including (1) formation of a
fishing gear advisory group; (2) research on potentid fishing gear modifications to determine
way's to reduce entanglement and facilitate rel ease following entanglement; (3) a fishermen
outreach and education program; (4) expanson of the disentanglement network; (5) hiring a
large whale coordinator in Maine (astate in which much of the gear redtrictions were heavily
opposed); (6) continuation and refinement of the NE aircraft survey program; (7) time/area
closures; (8) time/area— specific restrictions on gear deployment.

On February 16, 1999, NMFS published afind rule (64 FR 7529) implementing the fina take
reduction plan. The find plan included minor modifications to the interim find rule. NMFS has
generdly reconvened the team on an annud basis sSince 1997 to further revise the plan. In
2000, NMFS was sued for its failure to amend the ALWTRP to protect the North Atlantic
right whae from deeths and injuries from fishing gear. NMFS has snce amended the rule
implementing the plan severa times to incorporate additional measures, including an interim find
rule to provide additional gear restrictions on December 21, 2000 (65 FR 80368). In January
2002, NMFS published three rules that (1) make further modifications to commercia fishing
gear (67 FR 1300, January 10, 2002; see dso 67 FR 15493, April 2, 2002; 67 FR 59471,
September 23, 2002), (2) establish restricted areas based on annual, predicatable aggregations
of right whaes (67 FR 1142, January 9, 2002), and (3) establish a system for redtricting fishing
in areas where unexpected aggregations of right whales are observed (67 FR 1133, January 9,
2002; see ds0 68 FR 51195, August 26, 2003).

NMFSis currently preparing an Environmenta Impact Statement (EIS) in accordance with the
Nationa Environmenta Policy Act to condder dternatives for possible additiona modifications
to the take reduction plan to meet the goals of the MMPA (see the notice of intent to prepare
an EIS at 68 FR 38676 (June 30, 2003)).

H.2.2.2 Atlantic Offshore Cetacean Take Reduction Team and Plan

In May 1996, NMFS established the Atlantic Offshore Cetacean Take Reduction Team to
addressincidentd take of severd marine mamma speciesin offshore fisheries, primarily the
offshore driftnet fishery for swordfish and the longline fishery for tunas. Marine mammas taken
in these fisheries include large whaes, common dolphins (Del phinus delphis), white-sided
dolphins (Lagenor hynchus acutus), pilot whaes (Globicephala spp.) and various species of
beaked whaes. The team submitted a draft Plan to NMFS in November 1996. Among other
things, the Team proposed various measures to protect right whales that primarily involved
redtrictions or modifications of the drift gillnet and longline operations.

Based on concerns about right whaes, the offshore drift gillnet fishery for swordfish, sharks and
tunawas closed. Two of the three fisheries which were the focus of this Team'’s efforts (the
drift gillnet and pair trawl fisheries for swordfish, tuna, and shark) no longer exi<t, and the third
fishery (the pdagic longline fishery targeting the same species) has been subgtantidly atered by
aseries of closures enacted for purposes of target species and bycatch species management
(such ashillfish and sea turtles). In addition, the recommendations submitted by the take
reduction team regarding operation of the pelagic longline fishery were partidly addressed
under a Fishery Management Plan for Highly Migratory Species (64 FR 29090, May 28,
1999). Therefore, NMFS decided to dissolve the Team until such time as sufficient data are
available on marine mamma bycatch in the pelagic longline fishery under the new management
regime. However, no right whae interactions have been documented in this fishery.

H.3 Effortsto disentangle right whales
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The 1991 recovery plan cdled for establishment of amarine mammal disentanglement program.
NMFS established ateam of scientists from the Center for Coastal Studies and the New
England Aguarium to respond to al marine mammal entanglements, with an emphags on right
and humpback whae entanglements. The program was purely voluntary when it originated in
1984 and remained voluntary until a contract with NMFS was established in September 1995.
The contract for 1996-1998 was restricted both by availability of NMFS resources and in
scope. 1n 1999 and 2000, a contract was provided by NMFSto cover all disentanglement
activities. In 2001, the activities were covered by severd sources and, at the time of this
writing, attempts are being made to secure NMFS funding for the foreseeable future.

Emergency response involves (1) multi-agency and multi-organization communication to locate,
monitor, and safely disentangle marine mammals, (2) development and maintenance of an
entanglement database and provision of datato users; and (3) development of regiona
protocols and plans, including outreach to the generd public. When whaes become entangled,
judgements must be made as to the efficacy and merits of disentanglement. Experience indicates
that disentanglement is best undertaken by trained and experienced personndl, with appropriate
protocols for the procedure as well as the associated data collection.

In the Southeast U.S,, basic responders are available to assst and disentanglement equipment
caches have been established at key locations. The current disentanglement effort consists of
one primary team and basic fidld support in the Bay of Fundy, Gulf of Maine, the mid-Atlantic,
and Georgia/lFHorida. The program covers nearshore disentanglement events aong the eastern
seaboard, dthough the team has the capabiility to be deployed in some offshore locations. There
are other limitations; for example, the northern Gulf of Maine/Bay of Fundy fidd daions are
operationa only when biologists are conducting seasond whale research, and even then
disentanglement response relies on the timely transfer of the team and their equipment to the
entanglement ste. In the southeast U.S,, trained biologists are available to assst and
disentanglement equipment caches have been established at key locations.

Over thelast 15 years, an average of about four to eight right whales have been reported
entangled each year in U.S. and Bay of Fundy waters. Of these, numerous whales have been
completdy or partidly disentangled. On the other hand, many of the known entangled whaes
are not freed from gear and these ingtances most likely debilitate the anima and can cause
seriousinjury. A number of lightly entangled whaes freed themsdves before intervention could
occur. However, one right whale was severdly entangled and in October 1999 died as aresult
of the entanglement. Another, reported in 1998, was completely disentangled but had sustained
magor injuries from a prior entanglement, and is believed to have died even though al gear was
removed. Attempts were made to disentangle a severdly entangled right whaein 2001. The
gear was affixed with satellite transmitters and its movements were tracked for several weeks.
Although the actud fate of thisanimd is not known, Sgnas from the trangmitter suddenly
stopped and the whae has not been re-sighted. It is highly probable that it died from wounds it
recelved from the entanglement.

H.4 Effortsto Reduce Mortality or Disturbance from Ship Activities
H.4.1 Vessel Approach Regulations
Digturbance to whales was identified in the 1991 recovery plan as one of the principa human-

related factors impeding right whale recovery. Often where human activities co-occur with right
whales off the U.S. east coadt, there is potentia for disturbance of right whales.
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To minimize human-induced disturbance NMFS published a proposed rule on August 7, 1996
restricting vessdl gpproach to right whales (61 FR 41116). These regulations proposed to
prohibit al approaches within 500 yards (460m) of any right whale, whether by vessd, aircraft
or other means. Exceptions exist for emergency sSituations and where certain authorizations are
provided. The regulations are cons stent with Massachusetts gpproach regulations for right
whales.

Following public comment, an interim find rule (62 FR 6729) was published on February 13,
1997 codifying the regulations. With certain exceptions, 50 CFR 224.103 prohibits both boats
and aircraft from approaching any right whale closer than 500 yards. Exceptions for closer
approach are provided when (1) compliance would creste an imminent and serious thregt to a
person, vessd, or aircraft; (2) avessd isredtricted in its ability to maneuver around a 500 yard
perimeter of awhde; (3) avessd isinvestigating or involved in the rescue of an entangled or
injured right whale, or (4) the vessdl is participating in a permitted activity, such as aresearch
project. If avessd operator finds that he or she has unknowingly approached closer than 500
yards, the rules require that a course be steered away from the whale at dow safe speed.

H.4.2 Aircraft Surveysin the Southeastern United States

To help reduce the possibility of ship strikes, the Southeast Implementation Team developed a
system to dert area ship traffic to the presence of right whales. As noted earlier, the Team and
its member agencies and organizations developed advice for vessel operators on ways to detect
and avoid right whaes, and digtributed brochures, fliers, videos and other information on right
whales and the threat that vessd traffic posesto them. The centra feature of the system has
been ajointly funded aerid survey program designed to obtain accurate, current information on
the locations of whaes. Continuoudy updated sighting information from survey teamsis
immediately relayed to area mariners for their use in avoiding whales. However, even in very
good sighting conditions not al whales are detected, therefore, whales may be present but not
aways reported to mariners.

Surveys wereinitiated in the waters off the SEUS in fall 1993 and have continued each year
snce. East-West survey lines occur a 3 nautica mile intervas throughout, and seaward as well
as to the north and south of, critica habitat. Sighting locations are passed from the aircraft to
centralized locations operated by the USCG and Navy. These groupsin turn provide the
information through a number of redl time media, including USCG Broadcast Notice to
Mariners, NAVTEX (the USCG internationa communication system), and NOAA Wesather
Radio. If asurvey locates whaes within a specified distance of anavigationa channd, vessels
are requested to proceed at reduced speeds and communicate locations so other vessels can
avoid thewhales. Design and execution of the survey program has been a cooperative effort
by a number of Federd and State agencies. Support and personnel are provided by the
USCG, the Navy, the Army Corps of Engineers, the States of Georgia and Florida, and
NMFS. In recent years, the Navy has become the centra repository and dispenser of sighting
location information used for the communication network. Data are entered into aGIS and
quality-controlled by the Fish and Wildlife Conservation Commission (FWC), who are
andyzing sghting data, Mandatory Ship Reporting data, and various environmenta variablesin
relaion to right whale digtributions. The FWC is collaborating with the NMFS SEC to develop
apredictive modd for right whaes within the southeastern United States. These data and
models will contribute to various evauations of risk within the region. These procedures will be
continualy reviewed and improved by the SEIT.

H.4.3 Aircraft Surveysin the Northeastern United States
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Using the SEUS arcraft survey program as amodd, efforts were initiated in 1997 to develop a
gmilar program in Cape Cod Bay (CCB) and the Great South Channel (GSC) in late winter
and early spring. The program is a cooperative effort by NMFS, the USCG, Massachusetts
Divison of Marine Fisheries, the Massachusetts Environmentd Trug, the Center for Coadta
Studies, the Navy and MASSPORT (the Boston port authority), the Stellwagen Bank National
Marine Sanctuary, Nationa Wesather Service, the US Army Corp of Engineers, Cape Cod
Cand, Whedock College, and New England Aquarium. Representatives from these groups
mest regularly for coordination of the program.

In 1997-2004, surveys supported by NMFS and the State of Massachusetts were conducted
to cover peak abundance periods and were flown principaly between January and March in
CCB, and in the GSC between March and early July and in severa other key areas, aswell.
Sources of information for the survey network include: (1) marine mammal lookouts posted
during USCG vessd operations and from USCG pilots; (2) ship-based sightings by the Center
for Coagtd Studies during their studies of right whale feeding and behavior in CCB and when
they are responding to reports of whale entanglements; and (3) research and other ships
operated by the NMFS and the State of Massachusetts.

Sightings from aerid survey platforms, right whale researchers, and multiple sources are
reported to NMFS' Northeast Fisheries Science Center. NMFS confirms the reports and
synthesizes them. These data are plotted using a GIS with sightings grouped and *circled” with a
buffer zone. These right whale sighting advisories, or ‘aerts, are disseminated to cooperators
viaan automated facsmile system and posted to several web page locations. The USCG issues
Broadcast Notices to Mariners and viaNAVTEX. NOAA Weather Radio provides
geographic and positiona data on the sightings periodicaly; the Cape Cod Cand Traffic
Controllers contact ships and provide positions and aradius for each sghting. Each sighting
report has a 24-hour life unlessit includes three or more whales, in which case the report is
included dong with dl subsequent reports for a two-week period. Shipping agents, pilots and
port authorities disseminate the information by voice or paper copy of the faxed advisoriesto
inbound and outbound shipping traffic as appropriate. Maps, postions and radii, and reporting
source information are posted to the Whee ock College, Whaenet, and the NMFS Sighting
Advisory System (SAS) webdtes. Historic sSighting advisory reports are also maintained on
these Sites. Severa other web pages including NMFS's Northeast Regiona Office (NER) and
the Massachusetts Executive Office of Environmenta Affairs port have the most current maps
and link to the more complete Whaenet and SAS sites. Natifications to individua ships,
commercid fishing and military vessds are made by voice from the aircraft when observed
vessdls are trangting close to awhae. In addition, these surveys have provided sightings of
entangled and floating right whaes, and provide photo identification data for numerous studies.
The NEIT Ship Strike Sub Commiittee initiated action to have information on right whales and
related advisory text added to the Cape Cod Candl tide tablesin 1998 and 1999.

Current plans are to continue the surveys into the foreseeable future. A partnering document,
the initiation of which began with the Georgia Department of Natural Resources, has been
prepared to identify cooperative effortsin support of the program with NMFS, the USCG, the
Massachusetts Department of Fisheries and Wildlife, the Center for Coastd Studies, the
Nationd Weather Service, the Army Corps of Engineers, Whedock College, the Stellwagen
Bank Nationad Marine Sanctuary, the New England Aquarium, the Massachusetts
Environmental Trug, the Massachusetts Port Authority, and the Navy. The 1997 Partnering
Document included 12 partners. In 1998, severa other groups such as shipping agents pilots,
whae watch vessel operators and a high-speed ferry operator were added as cooperators. The
partnering document will be prepared each year and an increasing number of cooperatorsis
expected each year. Also, some information on entangled whaes comes from opportunistic
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sghtings from the whale watching indusiry and other sources.

It should be noted, however, that while dedicated aircraft surveys may be the best available
means to atempt to aert mariners about the presence of right whales, these programs have a
number of limitations. For example, they are cotly to implement. It is possible that these are
resources that might be better spent on other activities. Also, the surveys are limited by westher
and surveys can be conducted only in daylight and under the best of survey conditions. In
addition, it islikely that, even under good conditions, many whales are missed by observers,
especidly snce only those whaes at or near the surface can be seen. Nonethdless, until
effective dternatives are identified, the surveys are expected to continue.

H.4.4 Updating Navigational Publications

To help ensure safe navigation in coasta waters in the United States, the National Ocean
Service publishes and periodicaly updates nautical charts and a series of regiona books cdled
U.S. Coast Pilots These are basic references on regiona environmental conditions, navigetion
hazards, and rules. In U.S. waters, dl ship’s captains are required to carry Coast Pilots

Effortsin 1997 and 1998 were directed at updating information contained in the Coast Pilots
Coast Pilots covering the entire eastern United States have been or will soon be updated to
include information on the status of right whaes, the times and areas that they occur, the threats
posed to whales by ships, and advice on measures mariners might take to avoid hitting right
whales. For example, it notes that mariners should not assume that whales will avoid oncoming
vessdls, and suggests that lookouts be dert for right whaesin critical habitats, that mariners
listen for broadcasts reporting recent right whae sightings locations, and that reduced speeds
be used when near whaes or traveling in key habitats at night or during other conditions of poor
vighility. Also, updated information regarding right whae critical habitat and regulations about
gpproaching right whaes will be published on nautical charts when they are re-printed. Efforts
to ensure that these navigationd aids were updated to include information on right whales was
done cooperatively by the NEIT and SEIT, the International Fund for Animd Welfare, the
Marine Mamma Commission, and NMFS.

Sating in late 1997, NMFS provided language smilar to that included in the Coast Pilots
about right whale vulnerability to ship strikes to the Nationa Imagery and Mapping Agency
(NIMA), which annudly publishes a Notice to Mariners. Theinformation gppeared in the
January 1998 issue, and has been updated annudly since. In addition, collaboration between
the NFIT and NMFS Northeast Regiona Office resulted in this information being updated in
2004. NMFS dso provided information to NIMA for inclusion in their internationd navigetion
publication, Sailing Directions, which discusses and provides precautions primarily focused on
right whae habitat in Canadian waters. This publication is updated annudly.

H.4.5 Mandatory Ship Reporting System

In late-1997 and early-1998, NMFS and the National Oceanic and Atmospheric
Adminigration, the USCG, and the Internationa Fund for Anima Wefare jointly developed a
proposa for submission to the International Maritime Organization (IMO) requesting
implementation of amandatory ship reporting system in right whae habitats. The proposa
received endorsement from the USCG, the Marine Mamma Commission, and other agencies
and organizations. It was submitted by the USCG to, and endorsed by, the IMO in December
1998 and the system became operationd in July 1999. A portion of the system in the
Northeast, which encompasses right whae critical habitat in Cape Cod Bay and the Greet
South Channdl, operates year round. A second portion includes right whae critica habitat off
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the Southeast U.S. and operates from 15 November to 15 April each year. The system
obligates al commercid ships grester than 300 gross tonsin these areas and timesto cdl into a
shore-based gation (primarily by satellite-linked communicetion), thereby prompting a return
message which describes right whale vulnerability to ship strikes, provides information on how
collison could be avoided, and right whale sighting locations. Information from reporting ships
is compiled in adata base. Thus, the system provides information on right whaes directly to
mariners as they enter right whale habitat, and provides a means to obtain information on ship
traffic volume and routes to assst in identifying measures to reduce future ship gtrikes. It is
jointly funded by the USCG and NMFS, and administered primarily by the USCG.

H.4.6 International Safety M anagement Code

The Internationa Fund for Anima Welfare and the NEIT identified to NMFS an opportunity to
educate mariners through routine safety ingpections of domestic and foreign vessels for vessd
operation and human safety whilein U.S. waters. In late 1997, NMFS and the USCG began a
dialog about the incorporation of protected marine speciesissues, including Northern right
whales, in required safety manua documents developed by ship owners and companies. By late
1998, the USCG had included language in policy documents regulating the implementation of
the Internationa Safety Management Code, and was providing protected marine mammal
information in its training courses for ingpectors and auditors.

H.4.7 Educational Materials and Outreach

A number of agencies and organizations have collaborated on devel oping brochures,
pamphlets, and informationa papers to educate mariners about the vulnerability of right whaes
to ship strikes. NMFS has published magazine articles directed to the shipping industry. Also,
as noted above, avideo on this subject was prepared and is being distributed to the shipping
industry.

H.4.8 Ship Strike Strategy Advanced Notice of Proposed Rulemaking

NMFS developed a draft Strategy to reduce mortdities of North Atlantic right whaesasa
result of vessd collisons. The strategy addresses the lack of recovery of the endangered North
Atlantic right whale by reducing the likelihood and threet of ship strike mortdities to the species.
This was the subject of an Advanced Notice of Proposed Rulemaking (ANPR) (National
Oceanic and Atmospheric Adminigtration, 2004). NMFS expects to take further action in this
regard.

H.4.9 Canadian Ship Routing M easures

During summer and early fdl, right whales aggregate to feed in the Bay of Fundy, between New
Brunswick and Nova Scotig, Canada. During thistime the whaes are exposed to heavy vessd
traffic in mgjor shipping channds that pass through the area. 1n July 2003, with gpprova from
the International Maritime Organization (IMO), Canada moved shipping lanes four nautica
miles to the east to protect the feeding whaes from ship collisions.

H.5 Strandings and Necropsies
Given the importance of obtaining life history data and informeation on the sources of human
impacts, and the limited opportunities to collect these data, gathering the maximum amount of

information from stranded whaes is essentid. In cooperation with loca and State participants
NMFS coordinates the U.S. Marine Mamma Stranding Network which responds to hundreds
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of strandings each year. Generdly, response to, and data collection from, stranded right whales
has improved subgtantiadly in recent years, dthough there is dso room for improvement.
Standardized protocols have been developed to help ensure that the best possible information is
collected from each event. However, the protocols and the systems used to gather and andlyze
data should be reviewed and steps taken to ensure that maximally useful data are obtained.

H.6 Coordination of Federal agency recovery activitiesunder the Endangered Species
Act

Under section 7 of the ESA and implementing regulations at 50 CFR 402.14, Federd agencies
are required to review their actions and consult with NMFS on any action that may affect listed
Species or critica habitat for species under NMFS  jurisdiction (including right whales). Many
of the recovery activities for dl endangered and threatened species are implemented through
consultations between NMFS and other Federd agencies. As aresult of these consultations,
NMFSissues either aletter of concurrence that any activity is not likely to adversely affect a
species or critica habitat, or aBiologica Opinion for activities likely to adversdy affect a
species or critica habitat. A Biologica Opinion indicates if the activity islikely to jeopardize
the continued existence of the species or result in the destruction or adverse modification of
critica habitat and, if so, provides reasonable and prudent aternatives to the activity. In those
cases where NMFS concludes that an action (or implementation of any reasonable and prudent
dternatives) and the resultant incidental take of listed speciesis not likely to jeopardize the
continued existence of listed species or result in the destruction or adverse modification of
critical habitat, NMFS specifies reasonable and prudent measures necessary and appropriate
to minimize effects of the action on the species of concern. Significant points of the most recent
consultations can be found in Appendix A.
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II. RECOVERY STRATEGY

Inlight of the low population Sze, possibly declining status, life history of the species, and high
rate of mortdity from anthropogenic causes, the most immediate need for the North Atlantic
right whale isto reduce or diminate human-related desths and injuries. At present, these result
primarily from ship collisons and fishing gear entanglement. Actions taken in the past have not
sgnificantly reduced the rate of human-related desths and seriousinjury. Therefore, rigorous
and urgent action |s needed to reduce these threats. Actions to reduce ship collisonsinclude
continuation of an “early warning/sighting advisory system,” vessdl traffic m

mandatory ship reporting systems, development of dternative methods to predict rlght whale
occurrence and distribution, and studies of the effects of ship noise on whale behavior. Actions
regarding fishing gear interactions indude modification of fishing operations and gear, reporting
requirements and followup, and disentanglement of whaes from fishing gear. Effectiveness of
these protection measures for both shipping and fishing gear entanglement needs to be
monitored, education and outreach programs need to be continued and improved, and
regulations need to be stringently enforced. 1n addition, the development of demographic
recovery criteriaisahigh priority action that needs to be completed quickly.

Secondary, but il high priority, needs involve other actions of importance to the species
management, including characterization and monitoring of important habitat, and protection of
this habitat; and identification and monitoring of the status, trends, distribution and hedlth of the
species. Habitat-related actions include characterization and monitoring of habitat; the use of
GIS to analyze whae and vessel occurrence and digtribution (including the patterns of
srandings), and to prepare predictive models of whale occurrence; andlysis and revision, if
supported, of critical habitat; and studies on food requirements and resources. Monitoring
includes ng satus and trends, and distribution; maintaining a photo-identification
database; ng demography, stock structure, and hedlth; and maximizing responsesto
grandings.

Third priority needs include studies on the effects of other potential anthropogenic mortdity
(such as coagtd development, anthropogenic noise, pollutants, whae watching, and potentid oil
and gas exploration) and, if these are found to be threats, ensuring that they are addressed; and
genetic studies to assess population structure and diversity.

All of the above actions require close coordination with other Federa, State, international, and
private entities to ensure that research and recovery efforts are conducted efficiently and
effectively.



IIl. RECOVERY GOALSAND CRITERIA

The ultimate god of this recovery plan isto promote the recovery of North Atlantic right whales
to aleve sufficient to warrant their remova from the List of Endangered and Threatened
Wildlife and Plants (List) under the ESA. The intermediate god isto reclassify the speciesfrom
endangered to threatened.

Based on the current population sze of North Atlantic right whales, which has remained at
gpproximately 300 animals, the continued human-caused thrests to the species, and thewha€e' s
life history, North Atlantic right whaes face a high risk of extinction into the foreseeable future.
Asaresult, the criteriaidentified here for reclassfication from endangered to threstened are not
likely to be met for decades or longer. Although the criteriaincluded in this planwill likdy not
be gpplicable in the near future, the agency has developed a set of rigorous recovery criteria
(for reclassifying the species as threatened) based on existing knowledge of the population and
available scientific tools. It is anticipated that the following criteriawill be revisited; in addition,
deliding criteriawill be incorporated when the population has begun to recover such that
conditions now distant and hypothetical (such as recovery trends and future threats) are
apparent.

Recovery criteriamust include the dimination of threets to the species as well as measures of
demographic hedth. Both sets of criteria serve as checks on one another — one set of criteria
requires evidence thet the threats to North Atlantic right whaes have been diminated or
controlled and are not likely to recur, and the other set of criteria requires evidence that the
population status of North Atlantic right whales hasimproved in response to the reduction of
threats.

A Framework for Recovery Criteria

Recovery criteriain this plan are partialy derived from aworkshop NMFS convened in
February 2001 to develop reclassification criteria for endangered large whale species (Angliss
et a. 2002). The workshop developed, and NMFS applies here, the following guidelines for
recovery criteria

« A probabiligtic threshold is gppropriate to describe the risk of extinction;

« A large cetacean species shal no longer be considered endangered when, given current and
projected conditions, the probability of quasi-extinction® islessthen 1% in 100 years;

« A large cetacean species shdl no longer be considered threstened when, given current and
projected conditions, the probability of becoming endangered is less than 10% in a period
of time no shorter than 10 years and no longer than 25 years. The period depends upon
the precision of the data on population abundance and trend information, the time it takes
the agency to respond to a potentia change in the satus, and the timeit will actudly take
the species to recover.

» Recurrence of threats that brought the species to the point that warranted listing and current
threats to the species have been addressed. The ESA requires that any determination of
the status of a species consder five potential sources of threets (or five “factors’) affecting
its continued exigtence:

(a) the present or threstened destruction, modification or curtailment of its habitat or range;

s Quasi-extinction is defined (Ginzburg et a. 1982) as a small, critical population threshold whose lower boundary
may be unacceptable for the continued survival of aspecies. This could be the population size at which factors
such as demographics, inbreeding depression, or behavioral constraints prohibit survival.
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(b) overutilization for commercid, recrestiona, scientific, or educational purposes,
(c) disease or predation;

(d) the inadequiacy of exigting regulatory mechanisms; and

(e) other naturd or manmade factors.

Each recovery plan and any consderation to change the listing status of the species must
address these five aress.

NMFSis currently re-evauating the risk of extinction that could be used as a threshold
between threatened and endangered status or threatened and recovered to aleve that
continued protection under the ESA is no longer necessary (ddlisting). The evduation is
expected to continue for at least another 2 years. The results of that evauation may be different
than the risks of extinction identified by the large whale workshop (Angliss et d. 2002), and in
such astuation, NMFS would revise the framework criteria used in this recovery plan.
However, the framework criteria described in Angliss et d. (2002) are used in this recovery
plan because they represent the best information currently available to characterize the status of
large whales.
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A. Reclassification to Threatened

North Atlantic right whales may be considered for reclassfying to threstened when dl of the
following have been met:

1. The population ecology (range, distribution, age structure, and gender ratios, etc.) and vita
rates (age-gpecific survival, age-specific reproduction, and lifetime reproductive success) of
right whaesisindicative of an increasing population.

Although trends in population abundance are an important messure of a population’s
viability, a population can increase in abundance and il face very high risks of extinction
because other aspects of its population ecology are unstable. To avoid reaching an
erroneous conclusion based on changesin the population size of right whaes, this criterion
includes multiple measures that would indicate a right whae population thet is growing and
that the growth will probably be sustained.

2. The population has increased for a period of 35 years at an average rate of increase equd to
or greater than 2% per year.

A 2% increase is generdly accepted as the minimum detectable rate of growth of along-
lived, dow-growing large mammal. Thirty-five yearsis the estimated amount of time it
would take for right whale population to double in Size if the population grows at an average
of 2 percent per year.

3. None of the known thrests to Northern right whaes (summarized in the five ligting factors)
are known to limit the population’s growth rate (for thorough discussion, see Appendix C).

Listing/Recovery Factor A: The Present or Threatened Destruction,
Modification or Curtailment of a Species Habitat or Range In order to ensure
the long-term recovery needs of the North Atlantic right whale and provide adequate
assurance of population stability, threats to right whale habitat or range must be reduced
or removed. Habitat degradation may occur from oil spills, noise pollution from
shipping or ail and gas development, dredging, and contaminants.
» Habitat degradation from oil spills, noise pollution, dredging and contaminants are
not limiting the recovery of " the species.

Listing/Recovery Factor B: Overutilization for Commercial, Recreational,

Scientific, or Educational Purposes There are no data at this time to indicate that

these issues are limiting the recovery of the North Atlantic right whale. However, prior

to downligting, the effects of commercia harvest, research activities, and recreationa

and educationd activities such as whae-watching must be considered.

* Recreationa and educationd activities are adequately regulated by the permitting
process.

* Noright whaes are allowed to be harvested for commercia purposes.

Listing/Recovery Factor C: Disease or Predation At thistime, there are no data

indicating that predation is limiting right whale recovery. However, results of body

condition analysis and the occurrence of skin lesions on North Atlantic right whales may

be indicative of hedth issues within the populaion.

» Diseaseisnot gppreciably affecting the recovery of the species and is not likely to
do 50 in the foreseeable future,
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Listing/Recovery Factor D: Thelnadequacy of Existing Regulatory

M echanisms Regulations may be insufficient to adequately protect the population. In

particular, it may be necessary to enhance exigting regulations, or promulgate new

regulations to reduce or diminate the threat of ship strikes and fishing gear

entanglement.

» Adequate regulations or other means to minimize ship strikes are in place and being
implemented and the criterion set forth under Factor E is met.

» Adequate regulations, gear, or other means to minimize entanglement in fishing gear
exist and are being implemented and the criterion set forth under Factor E is met.

Listing/Recovery Factor E: Other Natural or Manmade Factors Affecting Its
Continued Existence No naturd factors are known to be limiting the recovery of
North Atlantic right whaes at thistime. The mogt Sgnificant threat to North Atlantic
right whae recovery remains human-related mortality, most notably, ship collisons and
entanglement in fishing gear. Additiondly, other factors may be identified as direct or
indirect threats in the future, such as habitat degradation, coastal development, undersea
noise, contaminant loads (covered under Factors A-D).
*  Human-caused mortdity and serious injury from ship strikes and fishery interactions
result in alevel of mortaity considered to be biologicdly indggnificant.

Finally, to support and confirm a reclassification determination generated by the above criteria,
the following criteria must dso be met:

4. Given current and projected threats and environmenta conditions, the right whale population
has no more than a 1% chance of quasi-extinction in 100 years (see Angliss et d. 2002).

Criteria, i.e., population numbers, structure and trends, have not yet been developed;
however, atop priority in the recovery action narrative of this plan isto conduct
andysesto derive such criteria. These analyses should expresdy indicate the
assumptions, gods, uncertainties and gpproximations of the modd used, and include
sengtivity andyses of parameters and assumptions. In addition to being useful in
examining the population viability andyds, sengtivity analyses can be useful in
management of the species, and subsequent revisions or updates of this recovery plan.
Findly, the analysis should be peer reviewed before being accepted as criteria.
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B. Ddisting

When NMFS has consdered species such as large whales for delisting under the ESA, the
world-wide abundance of that species has been thousands or tens of thousands of animals. The
current abundance of North Atlantic right whaesis currently an order of magnitude less than an
abundance a which NMFS would even consider ddlisting the species. The current population
dynamics indicate that North Atlantic right whaesisin decline rather than recovering, and
decades of population growth (at growth rates considered typicd for large whaes) would be
required before the population could attain such an abundance. As previoudy provided in this
section, conditions related to delisting (such as recovery trends and future threets) are now too
distant and hypothetica to redigticaly develop specific criteria. Thus, specific criteriafor
delisting North Atlantic right whales are not included in this recovery plan but will be included in
afuture revison of the recovery plan well before the population is a alevel when ddigting
becomes a reasonable decision.
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V. RECOVERY PROGRAM

NMFS believes that the plan should be a dynamic document and thus has focused the actions
largely on those that are needed in the relative short-term. As new information is obtained, new
actions will beidentified and incorporated into the plan. Asisthe casefor dl plans, this plan
will be reviewed periodically and the relative success of these actions in protecting right whales
assessed, adjustments made or additional actions added.

All actions are to be conducted in a manner consstent with internationd law and the
internationd law of the sea. In particular, al provisions of this Plan shal be gpplied consstently
with the 1983 Presidentia Proclamation on the Exclusive Economic Zone, the 19388
Presdentia Proclamation on the Territorid Sea, and the 1999 Presidential Proclamation on the
Contiguous Zone, and in accordance with generally recognized principles of internationa law,
and with the treaties, conventions, and other agreements to which the United States is a party.

Although thisis a nationa recovery plan, it is recognized that recovery actions (including
research and monitoring activities) involve actions by Federd, State, and local agencies, other
nations, and private organizations. For ingance, many fishing regulaions are regiondly specific
and fisheries need to be managed and regulations enforced regionaly or localy. Likewise,
some coast-wide activities require site-specific actions. Many of these need to be coordinated
nationally, but will be conducted, or responded to, localy.

As discussed in the Conservation Accomplishment section of this plan, the Northeast and
Southeast Right Whae Recovery Plan Implementation Teams recommend and help organize
recovery activities a the regiona level and coordinate anumber of sate efforts. Among these
activities are coordinating aircraft surveys and the relaying of whae sghting locations to
mariners, helping to coordinate the storing of regiona equipment caches for disentanglement,
and coordinating responses to right whale strandings and carcass recovery.
The objectives of the North Atlantic Right Whae Recovery Plan are as follows:

Objective1:  Significantly reduce sources of human-caused degth, injury and disturbance.

Objective2:  Develop demographically-based recovery criteria.

Objective 3:  Identify, characterize, protect and monitor important habitats.

Objective4:  Monitor the status and trends of abundance and distribution of the western
North Atlantic right whale population.

Objective5:  Coordinate Federa, State, locd, international and private effortsto
implement the Recovery Plan.



A. Step-down Oultline
1. Significantly reduce sources of human-caused death, injury and disturbance.
1.1  Reduceship collisonswith right whales.
1.1.1 Develop and implement a ship strike reduction sirategy .
“ Early Warning/Sghting Advisory System”

1.1.2 Continue and improve seasond aircraft surveillance of right whale habitats
and other dements of the "early warning/sghting advisory sysem" program.

1.1.3 Provide right whae sighting locations to mariners through broadcasts and
other appropriate media

1.1.4 When possible, notify individua ships directly when their courseislikely to
bring them to or near alocation where awhae was sghted by the aircraft.

1.1.5 Assessthe effectiveness and efficiency of the survey programsin attaining the
primary god of reducing ship drikes.

1.1.6 While continuing to conduct surveys, slandardize surveys and data collection
to ensure data obtained from the surveys are of maximum use for subsequent
andysis of whae digtribution and abundance.

1.1.7 Egablish aprogram for regular and timely andlysis of aircraft survey datato
determine seasona wha e distribution and abundance and to contribute to
predictive modding exercises of environmenta correlates relaive to whae
digtribution, whale digtribution relative to ship traffic, and use in subsequent risk
andyss.

Vessel Traffic Management

1.1.8 Use acoustic detection technology (e.g., “ pop-up” buoys), surveys, and
other technologies as available to monitor right whale occurrence and distribution in
waters off the mid-Atlantic Sates.

1.1.9 Develop a system to encourage, collect, and appropriately analyze
opportunigtic sightings from fishing vessd's, whae-weatching vessdls, charter vessdls,
etc.

1.1.10 Collect standardized data during aerid surveyson “close calls’ between
ships and whaes.

1.1.11 Assessthe utility and feasibility of ship routing changesin right whae
habitat.

1.1.12 Asssssthe utility and feasibility of speed restrictionsin right whae habitat.

1.1.13 Using existing data on whale sghtings and vessdl |ocations, conduct risk
assessment analyses of various ship routing or speed options to assess the best set
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of vesd traffic management options by area.
1.1.14 Assessthe potential economic impact of vessel management options.

1.1.15 Work with mariners, the shipping industry, and appropriate State and
Federa agenciesto develop and implement a regionally-based set of measuresto
reduce the threat of ship strikes.

1.1.16 Assessthe effectiveness of ship strike measures and adjust, as necessary.

1.1.17 Explore possible mechanisms for encouraging vessels that have struck a
whale to report the incident.

Education and Outreach

1.1.18 Edablish and/or maintain regionaly-based liaison postions to work directly,
and maintain adiaog, with the shipping industry, discuss feashility of various
management measures, foster industry cooperation, and conduct related activities.

1.1.19 Develop programs and update materials to educate mariners about right
whales, to provide recommended practices for avoiding ship strikes, and to educate
the shipping industry about steps being taken to reduce ship strikes. Make
provisons for ongoing digtribution of materids.

1.1.20 Routingly review and update information about right whae habitat and high-
use aress, right whae vulnerability to ship strikes, and rdated ship collison
reduction measures on nautical charts, Coast Pilots, published Notice to
Mariners, and other gppropriate navigationd aids.

Mandatory Ship Reporting Systems

1.1.21 Continue to implement mandatory ship reporting systems aong the east
coast of the United States.

1.1.22 To the extent possible, use incoming information from the reporting system
for andysis of ship volume and routing studies with aview to assessing possible
measures to reduce ship/whale interactions.

1.1.23 Periodicaly assess the effectiveness of exigting ship reporting systems and
reporting areas -- both with regard to their operation and capacity to reduce ship
grikes -- and congder implementing others or expanding the existing ones, as
necessary.

1.1.24 Monitor compliance with the mandatory ship reporting system and take
steps to improve compliance as necessary.

1.1.25 Continue and improve outreach efforts to educate the shipping community
about the mandatory ship reporting system.

Whale Detection Technology
1.1.26 Conduct studies of active acoustic (e.g., SONAR) and passive acoustic
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devices (e.g., “pop-up buoys’), and other underwater acoustic technologies on
southern right whales to determine their feasibility and efficiency in detecting
submerged whales.

1.1.27 If SONAR devices, passve listening, or other technologies are capable of
detecting submerged whales, implement systems to use the devices to reduce
ship/whae interactions.

1.1.28 Assessthe utility and effects of such devices on reatively large scaes: high

whale-use areas and times, or high ship-use areas and times, or perhaps on regiona
scales.

1.1.29 Consider conducting studies of whale behavior relaive to various types of
“derting” sounds that may warn deeping, feeding, or courting whaes to the
presence of oncoming ships, and assess the desirability of deploying such devicesin
an environment dready heavily polluted by noise.

1.1.30 Asssssthefeashility of improved visud detection technologies.

1.1.31 Assessthe feasihility and utility of remote sensing to characterize right whae
distribution patterns and to develop predictive modds of right whae digtribution
patterns near high ship-traffic aress.

Geographic Information Systems (GIS)

1.1.32 Incorporate datafrom “whae dert” arcraft surveys, scientific survey data,
other confirmed right whae sightings and ship traffic data obtained from the
mandatory ship reporting system, in GIS for andysis of whae/ship interactions.

1.1.33 Edablish or use existing GISto (a) conduct andysis of environmenta
corrdates for right whale occurrence and digtribution, (b) prepare predictive
models of where and when right whaes are likely to occur, () determine times and
areas in which right whaes and heavy ship traffic are likely to occur, (d) andyze
patterns of strandings, documented whaelvessdl interactions, and “near-miss
incidents’; and (€) assess ways to minimize ship/whae interactions.

1.1.34 Identify and obtain data from additiona sources (e.g., biologica and
physical oceanographic data, human activities) for GIS gpplication and andyss.

Sudies of the Effects of Ship Noise on Whale Behavior

1.1.35 Using techniques that have no adverse biologica or environmentd effectsto
conduct studies of whale responses to ship noise and to ships of various types and
speeds.

Monitoring

1.1.36 Continueto review and evauate stranding and photo-identification data for
evidence of collision between ships and whaes.

1.2 Reduceinjury and mortality caused by fisheries and fishing equipment.
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Operations

1.2.1 Develop and implement strategies to modify fishing operations and gear in
order to reduce the likelihood of entanglement, mitigate the effects of
entanglements, enhance the possibility of disentanglement, and assessthe
effectiveness of such drategies.

1.2.2 Conduct research on dternative fishing methods. Implement methods that
offer entanglement risk reduction.

1.2.3 Work with Canadian officias to develop means to reduce entanglement
levelsin Canadian waters.

Gear

1.2.4 Conduct studies of gear modifications that reduce the likelihood of
entanglement, mitigate the effects of entanglements, and enhance the possibility of
disentanglemen.

1.2.5 Design and implement programs to incorporate above gear modifications into
the fisheries operations.

1.2.6 Deveop and implement schemes to reduce the rate at which gear islogt, and
improve the reporting of lost gear.

Reporting

1.2.7 Continue to prepare and distribute information on wha e entanglement to
fishermen and other mariners, encourage reporting of entanglements to the
disentanglement network, and periodically assess the effectiveness of such
programs.

1.2.8 Continue, expand, and improve procedures for responding to reports of
entangled whaes.

1.2.9 Expand fisheries observer programs.

1.2.10 Continueto review, evauate, and act upon reports from fishermen and
fishery obsarvers of fishery interactions with right whales.

1.2.11 If evaudtions indicate that reporting can be improved, implement improved
systems for such reporting.

Disentanglement

1.2.12 When possible and practicable in terms of safety, disentangle whales caught
in fishing gear.

1.2.13 Create and maintain regiond disentanglement equipment caches and make
gppropriate arrangements to get disentanglement response teams and equipment to
entangled whaes.
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1.2.14 Develop and train additional disentanglement response teams.
1.2.15 Explore means of encouraging vesselsto stand by entangled whales.
1.2.16 Design and conduct studies on advanced disentanglement gear.
1.2.17 Identify and implement ways to improve disentanglement efforts.
Monitoring of Entanglement Rates and Evaluation of Protective Measures
1.2.18 Monitor entanglement-related injury and mortdity rates.
1.2.19 Determine whether measures to reduce entanglement are effective.
1.2.20 Identify and implement steps to improve protective measures.
Photo-identification Data Analysis
1.2.21 Review and evauate stranding data and photo-identification data to monitor
rates and effects of interactions with fishing gear, and assess effectiveness of
mitigation measures.

1.3 Continue and Improve Education and Outreach Programs
Provide Relevant and Timely Information
1.3.1 Continue and expand efforts to inform mariners and the shipping industry,
and fishermen and the fishing industry, by providing updated and timely information
on right whae vulnerability to ship strikes and fishing gear entanglement and on
regulatory requirements.
1.3.2 Ensure that right whale protective measures are incorporated into maritime
policy guidance documents of the Internationd Safety Management Code and
curricula of the USCG and maritime academies.
1.3.3 Raise awareness on regulatory requirements of right whale conservation
efforts via voyage planning and merchant mariner qudification and licensang
programs (in the U.S,, British Admirdty, and indugtry).

1.4 Enforcement of fishing and shipping regulaions.

1.4.1 Continue and improve programs to ensure that fishing and shipping
regulations are enforced.

1.4.2 Review and assess the implementation and efficacy of the enforcement
programs, and take steps to improve the enforcement measuresiif deficiencies are
identified.

2.0 Develop demographically-based recovery criteria

3.0 Identify, characterize, protect and monitor important right whale habitats.
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3.1 Characterize and Monitor Right Whae Habitat
3.1.1 Compileor collect rlevant physicd, chemica, biologica, meteorologicd,
fishery, and other data to characterize features of important habitats and potentia
sources of human-caused destruction and degradation of critical habitats.
3.1.2 Monitor human activities to assess potentid right whae habitat degradation.

3.1.3 Monitor essentia habitat features to assess potentialy detrimenta shiftsin
these festures.

3.1.4 Develop, implement, and monitor habitat protection Strategies.

3.1.5 Monitor right whale habitat use patterns to assess shifts that might reflect
disturbance or degradation of habitat.

3.1.6 Conduct comparative studies to more accurately characterize critical
habitats, using known shifts in habitat use as opportunities to test distribution
hypotheses.

3.1.7 Collaborate with Canadian authorities to protect important habitats and
essential habitat features in Canadian weters.

3.1.8 Support Canadian right whale conservation aress.

3.1.9 Support efforts to collect and compile data on habitat use patterns (breeding,
foraging, and migratory aress) for the eastern North Atlantic right whale population.

3.1.10 Collaborate with international authorities to protect important habitats (when
and if identified) for the eastern North Atlantic right whae population.

3.2 Assess the need for modifying critical habitat boundaries.

3.2.1 Andyze available dataand collect additiona whae sighting data as necessary
to assess expanding or modifying the critical habitat boundaries.

3.2.2 If warranted, revise critical habitat boundaries.

3.3 Reduce Human Impact to Habitat
Coastal Development
3.3.1 Conduct studiesto determine the direct and indirect effects of activities and
impacts associated with coastal development on the distribution, behavior, and
productivity of right whaes.

3.3.2 Asfeadble, take stepsto minimize identified adverse effects from coastd
development.

Anthropogenic Noise

3.3.3 Conaultations under ESA Section 7.
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3.3.4 Conduct studies to assess the direct and indirect effects of anthropogenic
noise on the digtribution, behavior, and productivity of right whales.

3.35 Take gepsto minimize identified adverse effects to right whales from
anthropogenic noise.

Pollutants

3.3.6 Conduct studies to assess the sources and levels of anthropogenic pollutants
and assess their possible adverse effects on right whales and their habitats.

3.3.7 Take steps to minimize identified adverse effects from anthropogenic
pollutants.

3.3.8 Conduct studies of individua health and body condition asthey may be
related to accumulated contaminants.

Oil and Gas Exploration and Development and other Industrial Activities

3.3.9 Conduct studies to assess possible adverse effects of ail, gas, and hard
minerd exploration and development and other industrid activities.

3.3.10 Take stepsto minimize identified adverse effects from ail, gas, and hard
minerd exploration and development.

3.3.11 Monitor effortsto implement right whale-related protection measuresin
gpproved oil and gas exploration and development plans.

3.3.12 Assess and update, as necessary, existing contingency plans for oil and
chemicd spillsin waters where right whaes occur. Locd, regiona, and nationd
authorities should al participate in the development of integrated plans.

Whale-Watching

3.3.13 Conduct studies to assess the short- and long-term effects of whale-
watching on right whales, notably with regard to high-speed vessdls.

3.3.14 Assessthe effectiveness of exigting restrictions on whale watching activities
to determine whether more restrictive measures are necessary or less restrictive
measures could be permitted. If found to be detrimental, take steps (e.g.,
promulgate regulations) to address the adverse impacts.

3.3.15 Continue and expand education/public awvareness programs to ensure that
commercia and recreationa vessd operators are aware of gpplicable regulaions
and guiddlines.

Right Whale Research

3.3.16 Assess possible negative impacts of studies on right whae biology.

Federal Activities
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3.3.17 Conduct ESA Section 7 consultations on Federd activities with the
potentid to affect right whales.

3.4 Conduct studies to improve knowledge of the diet, food requirements, feeding habits,
and food resources of right whales.

3.4.1 Compile and evaduate information on the known types, amounts, locations,
and availability of right whale prey.

3.4.2 Review and refine energetic models to better understand right whale food
requirements and feeding Strategies.

4. Monitor the status and trends of abundance and distribution of the western North Atlantic
right whae.

Satus

4.1 Deveop quantitetive recovery criteria population models to determine extinction risk,
and parameters to validate the modd predictions.

4.2 Conduct astudy or convene aworkshop to determine the best methods for assessing
western North Atlantic right whale status and trends, and to establish the optimd level of
effort required.
4.3 Assess population size, surviva rate and trends on aregular basis.
4.3.1 At least once every three years, review and evauate data on western North
Atlantic right whale gatus. Continue to review stock assessment at least annudly in
accordance with the MMPA.. If needed, improve data collection and analysis
methods.

4.3.2 Asnecessary, develop and implement other programs necessary for
population monitoring.

Distribution

4.4 Monitor right whale occurrence and habitat use pattern in known high-use aress.

4.4.1 Continue to conduct annua right whale surveys off the southeastern U.S.
coast.

4.4.2. Continue to conduct annud right whae surveysin the lower Bay of Fundy.
4.4.3. Continue to conduct annua right whale surveys in the Great South Channd.

4.4.4 Continue to conduct annud right whae surveysin Cape Cod and
M assachusetts bays.

4.45 Continue to conduct annud right whale surveys on the Scotian Shelf.

4.4.6 Conduct annud right whae surveys in waters off the U.S. mid-Atlantic
states.
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4.4.7 As ofter as possble and where feasible, photo-identification photographs
should be obtained a each sghting.

4.4.8 Conduct studies to locate unknown high-use areas for the western North
Atlantic right whae population.

4.4.9 Further assess Cape Fear North Carolinato South Carolina as possible
calving aress.

4.4.10 Design and conduct surveys of likely wintering areas based on results of

habitat and tracking studies, review of higtorica data, and results of predictive
models.

4.4.11 Conduct surveys and/or support efforts to determine eastern North Atlantic
right whale occurrence in coastal waters off Europe and northwestern Africa

4.4.12 Continue to maintain a database of right whae sightings.

45 Maintain a Photo-identification Database
45.1 Maintain and routinely update the right wha e photo-identification catal og.
4.5.2 Require, as acondition of permits provided under the ESA or MMPA, that
researchers conducting field work on right whaes provide a the earliest
convenience photographs (and ancillary information) obtained from their sudiesto
the curators of the photo-identification cataog.

45.3 Regularly and consstently review, evaluate, and update analyses of datain
the right whale photo-identification catalog.

4.5.4 Conduct studies to determine population structure using photo-identification
data

4.6 Respond to Strandings

4.6.1 Continue and improve program for necropsy of right whale carcasses.

4.6.2 Review and, if needed, improve procedures for responding to reports of
dead right whales and conducting necropsies to ensure that the most effective
means are being used to extract scientific information from dead, stranded, and
entangled right whales.

4.6.3 Improve or, as hecessary, develop and implement protocols for securing and
retrieving stranded or floating right whale carcasses.

4.6.4 To the extent possible, use necropsies to determine the cause of death and
use such data to reduce the susceptibility to death from these causes.

4.6.5 Andyzetissue collected from stranded right whaes to determine and monitor
contaminant levels.

4.6.6 Andyze tissue collected from necropsies to improve knowledge about life
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history and reproductive parameters of right whales.

4.6.7 Review, andyze, and summarize data on stranded right whaes on aregular
(at least annuad) basis.

4.6.8 Develop and implement a program for handling live-stranded right whales.

4.6.9 Develop protocols for handling live-stranded right whales, including
identification and securing of gppropriate Stes to effect rehabilitation.

4.6.10 Egablish rdiable source(s) of funding for rescue, rehabilitation, necropsy,
and tissue collection and andysis efforts.

4.7 Conduct Habitat Use Studies (using telemetry)
4.7.1 Wherefeasble, effective, and minimaly intrusive, conduct radio and satellite
tagging studies to increase knowledge of right whale habitat use, distribution, and
behavior.

4.7.2 Conduct studies to assess the most effective and least intrusive means of
tagging right whaes, including the possibility of usng other species as models.

4.7.3. Conduct studies by veterinary experts to assess short- and long-term
physiologica impacts of tagging.

4.7.4 Continue and expand satdlite-linked radio-tagging and tracking to identify
right whale movements and habitat use patterns more effectively.

4.7.5 Conduct satellite tagging studies to determine routes and timing of migration
between known high-use habitats.

4.7.6 When satdllite tags are transmitting, conduct monitoring surveys to check for
other right whaesin the area of the tagged whae.

4.7.7 Continue and expand VHF radio-tagging studies to better assess daily and
seasona movementsin high-use aress.

4.8 Assess Demography and Stock Structure
4.8.1 Conduct genetic studies to assess population structure, effective population
size, current and historic genetic diversity and possible impacts on hedlth and
reproductive success.
4.8.2 Conduct genetics workshop.

4.8.3 Conduct studies of population demographics, including but not limited to
such features as cdf production, survivability, and age structure.

4.9 Reproduction and Hedlth Assessment

4.9.1 Conduct studies to determine the cause(s) of anomalous or fluctuating
reproductive rates.
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4.9.2 If cause(s) of reproductive anomalies are linked to human activities, establish
programs to mitigete or iminate the sources of the impact.

4.9.3 Conduct studies to assess hedlth at theindividua and population level.

494 If sudiesindicate that poor individua or population hedth islinked to human
activities, establish programs to mitigeate or eiminate the sources of the impact.

5. Coordinate Federa, State, internationd and private efforts to implement the Recovery Plan.
5.1 Continue internationa ban on hunting and other directed takes of right whales.

5.2 Enforce right whale protection laws.

5.3 Evduate the effectiveness of the Northeast and Southeast |mplementation Teams and
implement improvements as warranted.

5.4 Coordinate with States involved in right whae activities to maximize protection
measures.

5.5 Promote bi-lateral cooperative efforts with Canada to maximize protection for right
whales, reduce human-related mortality and injury, report mortality events, promote
protection of habitat, and take other measures to enhance the recovery of right whales.

55.1 Convene regular meetings with Canadian officids to facilitate bi-laterd
cooperation on protective measures.

5.5.2 Promote actions to enhance protection for known areas of importance,
epecidly vesse and fishery interaction issues in Canadian waters.

5.6 Periodicdly review and update the North Atlantic Right Whae Recovery Plan.

5.7 Prepare ddisting monitoring plan for species before ddisting occurs.
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B. Recovery Narrative

1. Significantly reduce sources of human-caused death, injury and disturbance.

Ship Strikes

Colligons with ships are a known magjor source of serious injury and death in western North
Atlantic right whaes. A totd of 20 known right whale degths are attributable to ship strikesin
the last 30 years, and about 7% of dl living North Atlantic right whaes bear scars of
interactions with ships.

5-year period Known ship strike deaths

1972-1976
1977-1981
1982-1986
1987-1991
1992-1996
1997-2002

GoONWEFW

The actua number islikely higher since not dl strikes or ship struck carcasses are detected or
reported. Reducing the frequency of these events is amgor focus of this plan.

11

Reduce ship collisons with right whales.
1.1.1 Develop and implement a ship strike reduction strategy.

An overdl grategy for reducing ship strikes must be developed. Such a strategy
should include, but not be limited to, outreach and education programs for mariners,
and means to implement ship drike reduction measures for al vessd classes. It
will, a aminimum, incorporate the actions identified in this plan, and it should be a
dynamic drategy that reflects the emergence of new information, any sgnificant and
unforeseen increase in ship drikes, and monitoring programs that assess the
effectiveness of protective actions taken.

“Early Warning/Sghting Advisory System”

1.1.2 Continue and improve seasond aircraft surveillance of right whale habitats
and other dements of the "early warning/sghting advisory system™ program.

Thewhde dert program or s0 cdled "Early Warning/Sighting Advisory System ™
(SAS) isanetwork of arcraft surveysto detect the locations of right whaes, but is
far from perfect in detecting right whaes. Even in good weether and daylight, only
an edtimated 25-30% of the whaesin agiven area are actudly detected by the
surveys. In addition, the surveys are expensive to conduct. Nonetheless, they have
been demonstrated to prevent collisions, at least to some degree, and they aso lay
important groundwork in mariner awareness of the issue. Programs such asthese
that raise industry awareness are necessary steps to implementation and acceptance
of potentid future protective measures. The program aso provides sighting
locations for other studies of right whae occurrence, digtribution, relaive
abundance, and shiftsin digtribution. In addition, these surveys provide important
datardative to caving. Consequently, some level of SAS survey effort should be
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continued until viable dternatives are found.

1.1.3 Provide right whae sghting locations to mariners through broadcasts and
other appropriate media

The systlem now provides whae sghting location information to mariners through
USCG Broadcast Notice to Mariners (VHF and single side-band), NAVTEX
(telex updates), and NOAA Wesather Radio (VHF). This practice should be
continued. The program should be evauated to determine if other, more effective
mediawould aso be appropriate for rlaying Sghting location information. If
additional media are identified, they should be used.

1.1.4 When possible, natify individua ships directly when their courseislikely to
bring them to or near alocation where awhae was sighted by the aircraft.

On anumber of occasions, aircraft survey crews have notified shipsthat areon a
course to intersect awhal€ s location and have suggested course dterations for the
ship. Thispractice should continue. Because of difficultiesin communicating with
some foreign captainsin the padt, an effort should be made to address this problem
through outreach programs and other means of reaching the non-English spesking
maritime community.

1.1.5 Assessthe effectiveness and efficiency of the survey programsin attaining the
primary god of reducing ship drikes.

The early warning/dghting advisory system provides sghting data for subsequent
andysis of right whale occurrence and is believed to be the best exigting system for
notifying mariners about the risk of ship strikes. However, the effectiveness of the
program in achieving this latter god must be assessed in the near future.
Specificaly, such areview should address three mgor questions: (i) Do mariners
receive the broadcast information and isit received in atimely fashion? (ii) Do they
act upon it in some manner (i.e., doesit cause them to take action that they would
not have taken in the absence of the information)? and (iii) How effective are these
mariner actionsin preventing collisons with right whales? Dataon “close cals’
between ships and whales should be incorporated in the review. If such areview
finds value to the program, it should be continued. However, the structure and
methods of the program should be reviewed periodicdly to ensurethat it isas
effective as possible. Periodic reviews should include, but not be limited to, an
evauation of the location of survey lines, and an assessment of the most effective
ways to provide timely and accurate reporting to mariners of the sighting
informetion.

Because the program is expensive and rdatively inefficient in locating whales,
dternatives to the program should be sought. [If viable and effective programs are
found, the "early warning/sghting advisory system" should be replaced.

1.1.6 While continuing to conduct surveys, sandardize surveys and data collection
to ensure data obtained from the surveys are of maximum use for subsequent
andysis of whde digtribution and abundance.

In conjunction with periodic reviews of the early warning/sighting advisory system,
the survey program should be evauated to ensure that data collection is
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standardized, including standardization between years, and between surveys
(spatidly and tempordly) such that the data obtained are of maximum useto
subsequent analysis of right whae distribution and population assessment. A
gandardization will facilitate data analys's, however, any such effort must dways
focus on the primary purpose of the surveys. the reduction of ship strikes.

1.1.7 Edtablish aprogram for regular and timely analyss of arcraft survey datato
determine seasond whale ditribution and abundance and to contribute to
predictive modding exercises of environmenta correlates relaive to whae
distribution, whale digtribution relative to ship traffic, and use in subsequent risk
andyss.

As survey methods and routes are standardized, the data derived should be used in
andysis of right whae digtribution and abundance. Also, asindicated dsawherein
this outline, these data aso represent useful contributions to Sudies of
oceanographic and environmenta features that influence right whale digtribution and
identification of ways to reduce the occurrence of ship strikes. The data should
aso be made available to those maintaining right whae-rdated GIS; and the
transfer of these data for analysis should be made immediately after the conclusion
of the field season, or as soon thereafter as possible.

Vessel Traffic Management

It is clear that every feasible action should be taken to reduce the likelihood of

ship grikes. Coordinated effort is needed to explore dl possibilities of reducing the
risk. Some actions, such as requiring reductions in ship speed in certain areas or
modifying ship routing patterns, may cause economic hardship. While such
measures may be burdensome or contentious, they will be necessary to consider
because ship strikes continue to occur.

1.1.8 Use acoustic detection technology (e.g., “ pop-up” buoys), surveys, and
other technologies as available to monitor right whale occurrence and distribution in
waters off the mid-Atlantic Sates.

Waters off the mid-Atlantic Sates are likely important migration corridors for right
whales moving from feeding and nursery aress. Likewise, these are areasin which
human impact aso occurs, ship strikesin particular. Surveys, using aircreft/visua
and/or acoustic technologies, should be done to assess the relative importance of
this area for right whaes and whde distribution within the area.

If human impacts are occurring — as it currently appears they are — then steps
should be taken to establish protective measures in waters off the mid-Atlantic
states.

1.1.9 Develop a system to encourage, collect, and gppropriately anayze
opportunigtic sightings from fishing vessd's, whale-weatching vessds, charter vessdls,
etc.

Right whae sghtings from opportunistic sources would complement data collected
through standardized ship and aerid surveys, and add vauable information to the
existing body of knowledge on digtribution and abundance. A system to collect,
compile, and andyze these reports should be developed and implemented
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throughout right whale habitat usage aress.

1.1.10 Collect standardized data during aerid surveyson “close calls’ between
shipsand whales.

Littleinformation currently exists to provide detail on specific interactions between
shipsand whaes. “Close cdls’ data are collected from aircraft surveys and
overflights. Whenever possble, ships are notified if whales arein their travel path.
By collecting dataon “close calls” potentid ship strike incidents can be analyzed to
better understand how, when, and where ship strikes to right whales are most likely
to occur. Such a database will provide insight into both whale and mariner
behavior during a potentia ship strike event, and thus inform management effortsto
reduce or eliminate this severe threat to the species.

1.1.11 Assessthe utility and feagibility of ship routing changesin right whae
habitet.

Studies are needed of the advantages and disadvantages of mandatory routing
changes to reduce the threat of ship strikes. NMFSis currently evauating various
regulatory options. A workshop on management options was held in April 2001
and recommendations for ship strike reduction management options were provided
by the Northeast and Southeast teams for implementation of the right whale
recovery plan based on a contracted study. Risk assessment andyses are
underway.

Whereas avariety of shipping industry management optionsin al areas should be
assessed, ship activities in the Southeast U.S. (SEUS) critica habitat warrant
particular consderation given the high leve of traffic and the aggregation of mothers
and calvesthat occur there. Hundreds of ship passages occur annually through
SEUS right whde critica habitat in the entering ports of Jacksonville, Kings Bay,
Mayport, Brunswick, Cape Canavera, and Fernandina. One measure, among
others, under congderation is to minimize the trangit time and distance through the
habitat by requiring ships to approach and depart the coast on east-west headings
through critica habitat, rather than at more oblique angles. Studies should be
conducted to determine whether such amodification of ship traffic patternsinto all
magor SEUS portsis|likely to decrease the probability of ship strikes. At thetime
of thiswriting, these assessments are underway.

The Navy requires that al U.S. Navy ships trangting between port and offshore
waters use such courses, and the Navy isto be commended for those efforts. If
such changesin routing are made for commercid ships, an added advantage is the
need to only closdy survey and monitor smaler and more finite areas than being
surveyed under the existing early warning/sighting advisory system.

Specific routing measures should be required in dl areas dong the eastern seaboard
where such measures are determined to provide ship strike reduction.

1.1.12 Asssssthe utility and feasibility of speed restrictionsin right whae habitat.
Ships moving a dow speeds may reduce the likelihood of right whae ship strikes

and/or the likelihood of fata interactions, and risk reduction assessment studies of
such measures are needed. As noted above, these studies are underway. Also,
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reduced ship speed measures may be used in conjunction with ship routing
measures.

1.1.13 Using exiging data on whale sightings and vessdl locations, conduct risk
assessment analyses of various ship routing or speed options to assess the best set
of vesd traffic management options by area.

Risk assessment andysis—involving whae sghting locations to ship traffic patterns
— can be an important tool in assessing the sat of ship management optionsto
reduce ship strikes. Such analyses should be specific to each region.

1.1.14 Assessthe potential economic impact of vessel management options.

As noted above, it is possible that some adjustments to ship operations will result in
relatively minor economic impacts; and studies are needed to determine economic
burden of certain options. At the time of thiswriting, some preliminary economic
analyses have been conducted; others are underway.

1.1.15 Work with mariners, the shipping industry, and appropriate State and
Federa agenciesto develop and implement a regionaly-based set of measuresto
reduce the threat of ship strikes.

Given the expertise it offers, the shipping industry should be involved in developing
and implementing ship strike reduction protection measures.

1.1.16 Assess effectiveness of ship strike measures and adjust, as necessary.

Programs should be established to monitor the effectiveness of steps taken to
reduce ship gtrikes. If ship strikes continue at the same or an increased rete,
increasingly stringent measures (i.e. including al steps taken) should be
implemented.

1.1.17 Explore possible mechanisms for encouraging vessdls that have struck a
whale to report the incident.

Although in many ingtances of ship strikesinvolving large vessds, mariners are not
aware of the gtrike, there is currently no requirement for vessal operators to report
ship collisonswith right whaes. Having such information is vitd to devisng means
to reduce ship strikes. Steps should be taken to devel op mechanisms to encourage
or require vessas to report such information.

Education and Outreach

Each ship traversing or planning to traverse areas where right whaes occur should
be provided with as much information as possible on the vulnerability of right
whales to ship strikes and precautions about avoiding right whaes. Therefore,
programs should be developed, or maintained and improved if they exi, to
improve mariner awareness about this problem. Liaison and didog with the
shipping industry should be established to ensure the industry is aware of protective
measures and to explore ways to further reduce the risk of ship strikes. 1n addition,
navigationd ads should include such information. Ships captainsin U.S. waters
arerequired to carry and consult U.S. Coast Pilotsand dl mariners consult
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NOAA marine charts. These aids to the mariner should contain accurate and
current information on the occurrence of right whales, the 500-yard no gpproach
rule, critical habitat, precautionary measures on avoiding ship strikes, and other
relevant information.

1.1.18 Egablish and/or maintain regionally-based liaison positions to work directly,
and maintain adiaog, with the shipping industry, discuss feashility of various
management measures, foster industry cooperation, and conduct related activities.

Communication between appropriate entities is a key eement to addressing the
problem of ship girikes. Positions should be established and filled (existing
positions maintained) with people with knowledge of, and contacts within, the
indudtry to serve as liaison and be a conduit of information to and from the industry
and management agencies. Further, thisrole will be critica to working with
representatives of the industry and management agencies to assess the effectiveness
of exigting programs and explore new protective measures.

1.1.19 Develop programs and update materials to educate mariners about right
whales, to provide recommended practices for avoiding ship strikes, and to educate
the shipping industry about steps being taken to reduce ship strikes. Make
provisons for ongoing digtribution of materids.

Providing current, readily understood, and high-quality information to mariners
about ship drikesis critical. Some materials are aready provided. Efforts should
be made to ensure these are current and to have programs in place for their
digtribution.

1.1.20 Routingly review and update information about right whae habitat and high-
use aress, right whae vulnerability to ship strikes, and rdated ship collison
reduction measures on nautical charts, Coast Pilots, published Notice to
Mariners, and other gppropriate navigationd aids.

Recent efforts have ensured that Coast Pilots nautical charts, Notices to Mariners,
and Salling Directions contain information on critical habitat and the 500-yard no
gpproach rule, and related information on right whale occurrence and precautionary
measures that can be taken to avoid sriking right whaes. These documents should
be reviewed annualy to ensure that the information is accurate and current. I
possible, other smilar documents should be identified and smilarly updated
annudly.

Mandatory Ship Reporting Systems

1.1.21 Continue to implement mandatory ship reporting systems along the east
coast of the United States.

A Mandatory Ship Reporting (MSR) system proposed by NOAA and the USCG
was adopted by the International Maritime Organization (IMO) in December 1998.
It became operationa in July 1999. The systems operate in two areas. the Great
South Channel and Cape Cod Bay off Massachusetts year round, and in the mgjor
caving ground off the Georgia/lF orida coast (November — March). They require
al commercid ships over 300 tons to report to a shore station when entering right
whae habitat. In return, ships receive an automated message about right whales,
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precautionary measures for avoiding ship strikes, and locations of right whae
gghtings. The system is aso expected to provide information about the movements
of ships through right whale critica habitats; these data are essentid to the planning
of future mitigation measures.

1.1.22 To the extent possible, use incoming information from the reporting system
for andysis of ship volume and routing studies with aview to assessng possble
measures to reduce ship/whale interactions.

Incoming data from ships passing through right whale critical habitat should be
assessed rdlative to right whale occurrence in the particular habitet, in order to aid
in identifying additiona steps that can be taken to reduce ship strikes.

1.1.23 Periodicaly assess the effectiveness of existing ship reporting systems and
reporting areas -- both with regard to their operation and capacity to reduce ship
grikes -- and congder implementing others or expanding the existing ones, as
necessary.

Whileit is generadly believed that the reporting systems help reduce the risk of ship
grikes, the effectiveness of the systemsin doing so needs to be assessed at least
once every two years. In addition, assessments should be done to determine ways
to improve the systems. For example, if effective in reducing the likelihood of ship
strikes, consderation should be given to expanding the reporting areas or perhaps
creating new reporting areas € sawhere.

1.1.24 Monitor compliance with the mandatory ship reporting system and take
steps to improve compliance as necessary.

Early indications are that not al ships entering right whae critica habitat have
reported to the systems, athough doing so is mandatory under U.S. law. Lower
than expected compliance rates may be linked to the fact the program is rdatively
new. Compliance rates will likely improve, but mariners may aso not be avare of
the program, do not understand its significance, or do not know how to report. It is
possible that ships entering U.S. ports for the first time or ships that do not frequent
U.S. ports near right whae critica habitat (e.g., foreign flag ships) are not aware of
the reporting systems. Regardless, steps should be taken to continue to monitor
and to improve compliance by improving the outreach program and by considering
issuing fines for shipsthat do not report. In spring 2001, the USCG began issuing
letters to nnn-reporting ships explaining that fines may be levied for shipsthat do
not report. The USCG has d o issued citations for non-compliance.

1.1.25 Continue and improve outreach efforts to educate the shipping community
about the mandatory ship reporting system.

A number of steps have been taken to “advertise’ and explain the use of the
system. For example, educational placards and other materials have been
developed and are routindly distributed by the USCG, and are made available a
numerous shipping related venues. A web site has been created. In addition, ships
that do not report are contacted by the USCG to explain M SR requirements and
provide information on how and when to report. Nonetheless, rdaively low
compliance rates suggest more needs to be done.

IVB-7



Whale Detection Technology

Existing or not-yet-developed technologies may be useful in reducing ship strikes by
locating whales and using the information to aert mariners to whae locations.
Promising technologies should be identified and experiments should be conducted
to determine their effectiveness. If deemed effectivein fidd trids, and if the
technologies meet lega requirements (e.g. do not adversely affect endangered or
threatened species, can be permitted for use), such technologies should be put into
use as soon as possible. At the time of this writing, the most promising technologies
are active acoudtic (e.g., SONAR) devices, and passive listening systems to detect
whales. More work is needed to explore the use of enhanced visua detection.
Remote sengng systems may be ussful in locating whales at the surface and
“derting” devices affixed to ships should be consdered.

1.1.26 Conduct studies of active acoustic (e.g., SONAR) and passive acoustic
devices (e.g., “pop-up buoys’), and other underwater acoustic technologies on
southern right whales to determine their feasibility and efficiency in detecting
submerged whales.

Existing SONAR devices, or ones under development, might be capable of
detecting submerged whaes. They may be particularly useful in areas where ship
traffic routes are finite and clearly ddineated to relatively smal aress, such as
shipping channds off the southeast United States. Severe limitations include cost
and the capacity to differentiate whales from other biologica fegtures (eg., fish
schools) or oceanographic features (e.g., certain types of water masses).

However, use of such devices should be done carefully given possible adverse
effects to other marine taxa and of increasing exposure of whaesto noise.
Therefore, studies should be conducted to assess the impact on marine mammals of
acoudtic pollution from proliferation of SONAR devices, and determine whether
potential cost exceeds potential benefit to right whales. If SONAR devices,
passive listening, or other technologies are capable of detecting submerged whales,
and are shown to be environmentally benign, steps should be taken to use the
devices to reduce ship/whde interactions. Tests of such technologies might best be
carried out on southern right whales so that no unintended and unforeseen harm is
caused to North Atlantic right whales during this developmenta phase.

It should dso be clarified that “pop-ups’ (archiva recording units) are useful for
recording the presence or absence of right whales, but not in “red time.” Therefore,
they are unlikdly to be useful in monitoring programs intended to separate whales
and shipsin“red time’.

Large-scale passive ligening systems, such as the Navy's " Sound Surveillance
System" (SOSUS) hydrophone arrays, have been used successfully to detect and
track severd large whae species over great distances by locdizing their
vocdizations. Smdler scde arrays may be useful in locdizing right whaes. “Pop-
up buoys’, now being studied for detecting whaes, and other passive ligening
systems may have promise. However, there are limitations. For example,
preliminary indications are that right whales do not vocdize frequently in some
settings and while engaged in some behavior. An assessment of any such system
should be mindful that “red-time’ capatilities to rlay sghting information to
marinersisessentid. Also, right whaes are distributed largely over the continental
shdf where systems such as the SOSUS array are ineffective (for reasons related to
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bathymetry) in detecting right whales.

1.1.27 If SONAR devices, passve listening, or other technologies are capable of
detecting submerged whales, implement systems to use the devices to reduce
ship/whae interactions.

Asindicated above, if such devices are successful at detecting whales, meet legd
requirements, and potential benefit exceeds potentia cost, they should be deployed
as soon as possible. Information on detected whales should be promptly
transmitted to trangiting ships using existing procedures. However, they should be
chosen and used judicioudy astheir use may have adverse effects on other species.

1.1.28 Assessthe utility and effects of such devices on rdatively large scaes: high
whale-use areas and times, or high ship-use areas and times, or perhaps on regiona
scales.

If underwater acoustic devices effectively detect submerged whaes with some
relatively high level of probability, they should be assessed for wide-scale useto
reduce therisk of ship drikes. 1t may be possible to deploy passive listening
systems on fairly wide scales such as primary shipping lanes, or whale aggregation
aress. It may be possible to deploy them seasondly in certain aress.

The use of SONAR devices, however, islikely to be problematic as () there may
be potential for adverse effects to other taxa, (b) they increase the level of noisein
the ocean, whereas areduction is preferable, (c) the sound source may need to be
substantia to increase the range of detection, and (d) deploying devices on ships
may be difficult and expensve. Studies should be conducted to assess the impact
on marine mammals of acoudtic pollution from proliferation of such SONAR
devices, and determine whether potentia cost exceeds potential benefit to right
whales.

1.1.29 Consider conducting studies of whale behavior relative to various types of
“derting” sounds that may warn deeping, feeding, or courting whaes to the
presence of oncoming ships, and assess the desirability of deploying such devicesin
an environment dready heavily polluted by noise.

Three factors that likely contribute to the occurrence of ship strikes are that right
whales (a) spend considerable time at the surface, (b) apparently spend relatively
long periods of lowered sensory awareness while "rafting” at the surface, and (c)
gpparently can be so focused on vita activities (e.g., feeding, nursing, or courtship)
that they do not notice or react to an oncoming ship. It may be possibleto dert or
warn the animds that a ship is gpproaching by activeting an darm or acoudticaly
offengve or painful warning device on the vessd. However, use of such devices
should be done with extreme caution. The underwater world is dready avery
noisy place for animasthat rely on sound for vital functions and the introduction of
more hoise should be considered very carefully. In addition, the idea of repeatedly
deterring whales from a preferred habitat needs to be carefully considered. Also,
equipping scores of shipswith such devices would not only be costly and logiticaly
complicated, but also might confuse or stressright whales. Therefore, if pursued,
carefully designed experiments to assess right whale responses to such devices,
possibly usng aless endangered species as amodd should be considered.
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1.1.30 Asssssthefeasihility of improved visud detection technologies.

Enhanced visua detection of whales at the surface from ships may reduce the risk
of ship drikes. |If feasible, enhanced visud detection technologies may be a
relatively economical way to improve detection, and may be particularly useful in
low light or poor vishility Stuations. Some technologies, such as night vison
scopes and infrared cameras, have been sudied for some whale species, but their
utility has not been fully explored. Studies should be done to determineif improved
visua detection technologies are plausible and, if so, programs should be
established to deploy such devices.

1.1.31 Ass=ssthefeashility and utility of remote sensing to characterize right whale

digtribution patterns and to develop predictive modds of right whae distribution
patterns near high ship-traffic aress.

A number of remote sensing technologies, such as various types of satellite-based
imagery, may have the capability to detect right whales, and such technologies that
might be promising in this regard should be evauated. |If these techniques are adle
to detect right whales remotely, it may be possible to collect consderable quantities
of such dataiin rlatively short amounts of time. If so, right whale location data
should be used in developing predictive models of right whale occurrence and
distribution relative to oceanographic features and relaive to shipping lanes. Also,
sghting locations could then be tranamitted in red time to mariners as areas to be
avoided.

Geographic Information Systems (GIS)

1.1.32 Incorporate datafrom “whae dert” arcraft surveys, scientific survey data,
other confirmed right whae sghtings and ship traffic data obtained from the
mandatory ship reporting system, in GIS for andysis of whae/ship interactions.

A GISismost powerful when appropriate questions are asked and tested, and
when the best available information is used. Seasona surveys (both for the whale
dert program and scientific assessment purposes) generate consderable data on
right whale locations and ship traffic digtribution in certain areas. These data should
be made available to GI S analysts as soon as possible and andyzed using GIS or
other appropriate systems; analysts should be prepared to provide periodic results
of andysis of whae didribution relative to ship digtribution in atimey manner. Such
andyses may in turn lead to protective measures for right whaes rdative to ship
traffic. Severd right whae databases currently exig, but it is not clear if the systems
are compatible. Efforts should be made to create a centralized right whae GIS
database, or a minimum, steps should be taken to ensure that independent
databases (e.g., format, structure, software) are compatible to foster exchange of
information and to facilitate collaborative andyses.

1.1.33 Edablish or use exigting GISto (a) conduct andysis of environmenta
corrdates for right whale occurrence and digtribution, (b) prepare predictive
models of where and when right whaes are likely to occur, () determine times and
areas in which right whaes and heavy ship traffic are likdly to occur, (d) andyze
patterns of strandings, documented whaelvessd interactions, and “ near-miss
incidents’; and (€) assess ways to minimize ship/whale interactions (see 1.e, above).
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When used to their full potentid, GI'S can be powerful tools for storing, displaying,
and analyzing diverse data sets. In recent years, GIS have been used for
sophidticated anadlysis in many disciplines. Establishing and maintaining aGIS, or a
st of GIS, devoted wholly or largdly to right whale and right whale related data
would be ussful in addressing specific biologicd questions and helping to identify
protection measures. Individuas and entities with interest in creeting such a system
should be identified and efforts made to identify and secure databases reevant to
right whale management.

Steps should be taken to ensure that appropriate data " coverages' are derived (or
obtained) and verified. Among the most important of these are coverages of right
whale sghting locations, both historic and recent. These data should be updated
periodicaly — a least once every two years. Andysis of such dataand trendsin the
data may provide information on local or large-scde shiftsin right whale
digtribution. When combined with information on features that characterize right
whale habitat, predictors about right whale habitat use and occurrence are likely to
emerge. In addition, coverages of ship traffic patterns and distribution should be
crested and compared to whae sighting locations. When possible statistical
andyses should be used; however, visud andysis aone may aso reved patterns
worthy of further consideration.

1.1.34 Identify and obtain data from additiona sources (e.g., biological and
physical oceanographic data, human activities) for GIS gpplication and anayss.

As noted above, the most current and compl ete data sets should be incorporated
into GIS and GIS-related andyses. Therefore, relevant databases on physical and
oceanographic data should be identified, and when possible, made available to GIS
andydts. These should include, but may not be limited to, data on sdinity; sea
surface temperature; bathymetry indicators of basin-scale and smaller oceanic
fronts; indicators of internad waves and other reatively locdized fronts; chlorophyll
or other indicators of primary productivity; right whale prey occurrence, abundance
and dengity; and digtribution of various marine vertebrate (e.g., seabirds) and
invertebrate (e.g., copepods) species. In thisregard, attempts should be made to
link right whae digtribution to environmenta correl ates.

Sudies of the Effects of Ship Noise on Whale Behavior

1.1.35 Using techniques that have no adverse biologica or environmentd effectsto
conduct studies of whale responses to ship noise and to ships of various types and
speeds.

A series of studies should be designed and conducted to examine whale response
relaive to gpproaching ships (e.g., Terhune and Verboom 1999). Similar studies
should be conducted on whale response to ships of various sSzes and while traveling
at various speeds. Such studies should consider, but not be limited to,
guantification of noise levelsfore, aft, and abeam of vessds of various Size, class,
and hull-design, and &t various depths. There may be "acoudtic shadows' directly
in front of a ship and other noise magnification or nulling nodes at various distances
from ships or at various depths. Assessments should be made about whether
whales can detect ships and their interactions to the vessels. Modding studies of
ship hydrodynamics and ships trangting through right whae habitat (employing
assumptions about whae behavior and ships size and speed) should dso be
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considered.
Monitoring

1.1.36 Continue to review and evauate stranding and photo-identification data for
evidence of collison between ships and whales.

1.2 Reduceinjury and mortality caused by fisheries and fishing equipment.

Entanglement in fishing gear is aknown mgor source of injury and desth in right whales.
While entanglement is not always fatal, it can serioudy disable awhae; and desth can result
from lengthy entanglements.

All reasonable efforts should be made to reduce the rate of entanglement and to free or
facilitate the freeing of whaes caught in fishing gear. Activities being undertaken by the
NMFS, under the auspices of the Atlantic Large Whale Take Reduction Plan (e.g.,
time/area closures, gear modification research), should be continued and closdy monitored
to evauate their effectiveness. Options considered should include, but not be limited to,
time/area closures, dternative gear, and gear modifications. These measures should be
dtered if they are found to be ineffective in attaining their objectives.

Aslong asright whaes continue to die or receive serious injury from entanglement in fishing
gear (given that the Potentia Biological Removd for this population under the MMPA is
zero), increasingly stringent measures will be needed to eiminate such impacts. As noted
above, gear modification research should continue and promising modifications should be
used in fisheries. Moreover, consderation should be given, for example, to increasing the
tempord and spatial scopes of time/areafishery closures, as well as other measures to
reduce entanglement. It may become necessary to strongly curtail some fisheriesin some
aress.

Operations

1.2.1 Develop and implement strategies to modify fishing operations and gear to
reduce the likelihood of entanglement, mitigate the effect of entanglements and
enhance the possibility of disentanglement, and assess the effectiveness of such
drategies.

If entanglements continue or increase, increasingly stringent steps should be taken to
reduce entanglement rates. Steps should be taken, for example, to assess and, if
necessary, implement additiond time/area fishery closures or universal gear
redrictions.

1.2.2 Conduct research on dternative fishing methods. Implement methods that
offer entanglement risk reduction.

The gear types most involved in the entanglement of right whales are lobster pots
(and their accompanying lines) and set nets (and their accompanying lines). Studies
should be conducted on means to catch target species using dternative gear.

1.2.3 Work with Canadian officias to develop means to reduce entanglement
levelsin Canadian waters,
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Some right whale entanglements occur in Canadian waters. Therefore, Canada and
the United States should ensure that &l reasonable actions are taken to minimize
right whale entanglement and to ensure that protective measures complement each
other. Bi-lateral meetings should be held periodicaly to assess the effectiveness of
efforts to reduce entanglement and to exchange information on ways to improve
protective measures.

Gear

1.2.4 Conduct studies of gear modifications that reduce the likelihood of
entanglement, mitigate the effects of entanglements, and enhance the possibility of
disentanglemen.

Current and ongoing research on possible modifications to fishing gear thet facilitate
an entangled whae to free itsdf once entangled should be continued and
accderaed. These studies might include, but should not be limited to, assessment
of bio-degradable lines, ways to reduce the number and length of vertical lines,
increasing the vighility of verticd lines, designing breskaway links for heavy gear,
and acoudtic deterrents. The most effective and promising modifications should be
implemented as soon as possible. The degree to which modifications alow
entangled whaes to free themsalves should be closely monitored. Modifications
that seem promising should be the subject of further research and implemented if
deemed effective.

1.2.5 Design and implement programs to incorporate gear modifications that
reduce entanglement into the fisheries operations.

When modifications are found to be effective in reducing entanglement, they should
be implemented into fishing operations immediately.

1.2.6 Deveop and implement schemes to reduce the rate at which gear islogt, and
improve the reporting of lost gear.

Some logt gear, eg., from trawling in areas where gillnets and |obster pots are
dready set, may be avoidable. Strategies for doing so should be investigated and
implemented, if feasble. Reporting of lost gear and perhaps marking of gear so that
it can be “tracked” are additional approaches that should be considered.

Reporting

When an entanglement occurs or when an entangled whale is seen, it isvitd that
such information is relayed to the proper authorities in atimely manner. Therefore,
programs directed at obtaining information about the location and circumstances of
entangled wha es should be continued and expanded. Maintaining contact with the
entangled whae until help arrives can be key to a successful response, and
therefore should be emphasized.

1.2.7 Continue to prepare and distribute information on whae entanglement to
fishermen and other mariners and encourage reporting of entanglements to the
disentanglement network, and periodically assess the effectiveness of such
programs.
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Fishermen themsalves are essentid to the process of reducing entanglements and
freeing entangled whaes; and their continued involvement should be encouraged.

In this regard, ongoing efforts to inform fishermen about disentanglement efforts and
the need to report entangled whales should be continued. Thisinformation
dissemination program should aso be evauated periodically to ensurethat itisas
effective asit can bein reaching dl rdevant fishermen and that information on
entangled whaesis being obtained as efficiently as possible. For example, it may
become apparent that reports of entangled whales come from sources other than
fishermen and, if so, efforts directed at encouraging reports by mariners other than
fishermen many be more cost-effective.

1.2.8 Continue, expand, and improve procedures for responding to reports of
entangled whaes.

Prompt response to reports of entangled whales is essential. Procedures need to
be in place to ensure that response is swift. Efforts to increase the scope and
improve the efficiency of the syssem should be ongoing.

1.2.9 Expand fisheries observer programs.

Observer programs are a good source of information on entangled right whales, but
they can be exceedingly costly. Where feasible, such programs should be
expanded to include more fisheries and to provide increased coverage of fisheries
that have observer programs. For some fisheriesit may be necessary to develop
dternative means of observing. In addition, programs aimed at educating fishermen
and observers about disentanglement efforts and needed follow-up actions should
be expanded.

1.2.10 Continueto review, evauate, and act upon reports from fishermen and
fishery observers of fishery interactions with right whales.

As noted above, observer programs and programs designed to encourage
involvement of fishermen should be evaduated to improve their effectiveness. Such
evauation should be ongoing. If deficiencies are identified, they should be
addressed immediately.

1.2.11 If evaduations indicate that reporting/response can/should be improved,
implement improved systems for reporting.

Ways to improve reporting and/or responding may be identified. If so, they should
be implemented immediately.

Disentanglement
Aslong asfisheries are dlowed to continue and remain economicaly viable, some
level of entanglement islikely to occur. Therefore, disentanglement readiness,

contingencies, and programs are essentia, and should aways be a high priority,
since prevention of even asingle mortality may be significant to recovery.
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1.2.12 When possible and practicable in terms of safety, disentangle whales caught
infishing gear.
Whenever feasible, and with maximum regard for human safety, efforts should be

made to free every entangled whale. Therefore, clearly defined contingencies and
drategies should aways bein place.

1.2.13 Create and maintain regiond disentanglement equipment caches and make
appropriate arrangements to get disentangling teams and equipment to entangled
whales.

An essential component of disentanglement plansis possession of and rapid access
to the proper equipment. Therefore, additional key stes where such equipment
caches are needed should be identified so that equipment used in disentanglement
efforts can be prepared and stored in these additiona locations and made readily
ble to respond to an entangled whale anywhere dong the U.S. eastern
sesboard. Itisessentid to ensure al dements of each cache are well maintained
and replaced as needed and that any newly identified equipment which proves
useful (e.g., newly developed tools or newly discovered uses for exigting products)
is added to each cache. Also, plans should be designed for getting qudified and
well-equipped disentanglement teams to any entangled whae dong the entire U.S.
eastern seaboard.

1.2.14 Develop and train additiona disentanglement response teams.

Disentangling whaes can be dangerous. Experienced, well-trained teams should be
the only responders. Responding teams should be well-versed and experienced in
disentanglement procedures. To better respond to entanglements and remote
locations, additiona disentanglement teams and personnel should be trained.
Having severd teams trained and prepared to respond would dlow multiple teams
to respond, if entanglements occurred smultaneoudy or in separate locations, and
perhaps dlow for amore prompt response to remote locations.  Efforts to expand
disentanglement response to the entire U.S. east coast should be reviewed and
upgraded if necessary to ensure coverage is adequate.

1.2.15 Explore means of encouraging vesselsto stand by entangled whaes.

NMFS should explore means to encourage groups to stand by entangled whaes
until disentanglement teams can arrive. These groups could include fishing vessds,
whale watching boats, tuna spotters, and private citizens. Efforts should be made
to educate these groups and others on the importance of standing by and the
incentives for doing 0.

1.2.16 Design and conduct studies on advanced disentanglement gear.
Exigting disentanglement gear typicdly is"low-tech.” However, it is possible that
some methods or gear not currently used in such events may be useful in freeing a

whale. Studies of possible advancesin gear used for disentanglement should be
done. If promising new advances are identified, they should be made available and

IVB-15



used. They should be added to equipment caches.
1.2.17 Identify and implement ways to improve disentanglement efforts.

In the course of conducting disentanglements, ways to improve the chances of
freeing awhale may become clear. If S0, such improvements should be used in
future events. Also, the principds in the disentanglement effort should meet
periodicaly (at least annudly), and in particular after each event, to discuss ways of
improving the procedures used. Discussions should be held regarding the possible
development of new, or refinement of exigting, equipment, and ways to reduce
response times.

Monitoring of Entanglement Rates and Evaluation of Protective Measures

It isimperative that any programs used to reduce fishing gear entanglement be
monitored to determine their relative success. If monitoring studies indicate that
scarring rates are not decreasing or other factors indicate that entanglement rates
are not decreasing, additional and increasingly stringent protective measures should
be identified and implemented.

1.2.18 Monitor entanglement-related injury and mortdity rates.

Data on the number of observed or reported entangled whales should be routingly
compiled and regularly (at least annualy) analyzed to assess patterns or trendsin
entanglement rates and entanglement related mortdity. In addition, to the extent
practicable, studies should be done of the severity of each entanglement event.

1.2.19 Determine whether measures to reduce entanglement are effective.

Steps should be taken to evauate the effectiveness of measures to reduce the risk
of entanglement. Clearly, degths caused by entanglement are an indication that
adequate protective measures are not being used. However, alarge number of
right whales carry scars from previous entanglement events. Therefore, scarring
rates and trends in scarring rates — from photo-identification data -- are ameans
(albeit perhaps not particularly precise) of ng the relative effectiveness of
protective measures. |n addition, to the extent possible, gear removed from
entangled whaes should be andyzed to determine the fishing industry component
and the technique used. These and other techniques should be used to routindy
assess the effectiveness of measures used.

1.2.20 Identify and implement steps to improve protective measures.

If entanglement rates are not decreasing in spite of protective actions taken, those
actions should be re-assessed and revised to reduce entanglement rates. The goal
isto reduce the rate to a number as low as possible; and if the rate is not dropping,
the various approaches to reduce fishery interactions should be re-evauated and
subsequently changed to include new or modified protective measures.

Photo-identification Data Analysis
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1.2.21 Review and evauate stranding data and photo-identification data to monitor
rates and effects of interactions with fishing gear, and assess effectiveness of
mitigation messures.

Oneway to monitor the success of protective measures is through andyss of the
individua photo-identification database for trends in scarring rates or evidence of
new scars. Photo-identification studies can adso provide indices of the relative
hedlth of individud whaes. Other sources of such information are dead and
gtranded whales, which should be examined for evidence of entanglement, as well
asidentified to individua where possible, to alow for comparison with animasin
the scarification catalogue.

1.3 Continue and Improve Education and Outreach Programs

Educating ship operators, the fishing community and other mariners (including recreationa
users) about the occurrence and distribution of right whales, their vulnerability to ship

grikes and entanglement, and the steps that mariners can take to avoid right whales may be
one of the smplest and most cost-effective ways of reducing the likelihood of these thrests.
Therefore, programs should be devel oped which describe a comprehensive outreach and
education program. These programs should identify and describe the types of materid,
information and medium to be used, the expected target and expected outcome, and the
expected number of people reached. They should dso involve follow-up to determine if the
expected effectivenessis being attained. Programs should be evauated and improved
periodicaly.

Provide Relevant and Timely Information

1.3.1 Continue and expand efforts to inform mariners and the shipping industry,
and fishermen and the fishing industry, by providing updated and timely information
on right whae vulnerability to ship strikes and fishing gear entanglement and on
regulatory requirements.

Use dl reasonable avenues to inform mariners and fishermen about the occurrence
of right whaes and their vulnerability to ship strikes and fishing gear entanglemen.
Such efforts should include, but not be limited to, development and distribution of
brochures, placards, fliers, videos, articles in industry journals, trade associations,
professond conferences, and through direct liaison with the industry.

1.3.2 Ensure that right whale protective measures are incorporated into maritime
policy guidance documents of the Internationd Safety Management Code and
curricula of the USCG and maritime academies.

The USCG has an important role in helping to educate ship operators about the
vulnerability of right whaesto ship grikes, inasmuch as USCG personnel arein
frequent contact with vessdl operators. The USCG-implemented Internationa
Safety Management Code is a useful vehicle through which mariners can be
educated about right whales. Implementation of the code involves regular portside
boardings of selected ships, and the exchange of vessdl- and human-safety related
issues. A large number of mariners can be reached by including information on
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guiddinesfor avoiding ship strikesin materid that is distributed. In this regard, the
information that is distributed, and materials used to train ingpectors and auditors
should be periodicaly updated and steps should be made to ensure that current and
appropriate information is being didtributed. Thisinformation should be updated a
least once every two years, and the program for disseminating such information
should be assessed and, if necessary, improved on the same schedule.

Education of mariners about right whale conservation issues should begin in school.
The curricula a maritime academies, including NOAA, U.S. Navd, and USCG
academies, and other marine rdated schools, should include information on the
datus of right whales, their vulnerability to ship strikes, and measuresin place or
being contemplated to protect the species.

1.3.3 Raise awareness on regulatory requirements of right whale conservatior
efforts via voyage planning and merchant mariner qudification and licenang
programs (in the U.S,, Britis~ Admirdty, and industry).

Programs are needed for recreationd vessels and vessels engaged in domestic
commerce as these are not necessarily covered by the ISM Code.

1.4 Enforcement of fishing and shipping regulaions.

1.4.1 Continue and improve programs to ensure that fishing and shipping
regulations are enforced.

A number of fishing and shipping regulations have been indituted in recent years
and anumber of additiona regulations are being contemplated at the time of this
writing. Theseinclude, but are not limited to, vessd gpproach regulations, fishing
gear and time/area redtrictions as implemented through the Atlantic Large Whale
Take Reduction Plan, and the Mandatory Ship Reporting system. Without
adequate enforcement systems, some regulations may be ignored or violated,

1.4.2 Review and assess the implementation and efficacy of the enforcement
programs, and take steps to improve the enforcement measuresiif deficiencies are
identified.

Regulations are only effectiveif they are adhered to. Steps should be taken to

periodicaly summarize and andyze available information on rates of compliance
with regulations adopted to protect North Atlantic right whales. Rates of
compliance with these regulations are not routindly quantified at present and, while
compliance is believed to be good, it can likely be improved. Steps need to be
taken, and resources provided, to ensure that these and future regulations are
enforced.

2.0 Develop demographically-based recovery criteria

Guiddines for large whale recovery criteria were developed at a workshop convened by
NMFSin February 2001 and are reflected in the criteriafound in this plan. Thefirgt of these
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criteria reflects the probabiligtic thresholds for risk of extinction arrived at in the workshop.
Specificdly, according to the workshop, alarge cetacean species shdl no longer be considered
endangered when, given current and projected conditions, the probability of extinctionisless
then 1% in 100 years, and alarge cetacean species shal no longer be consdered threstened
when, given current and projected conditions, the probability of becoming endangered isless
than 10% in aperiod of time no shorter than 10 years and no longer than 25 years, with the
period depending on the voltility of the dynamics of the population, the power of the
monitoring to detect changes and the expected response time of the management agency
(Anglisset d. 2002). However, in order to ensure that criteria meets the standards of
“objective and measurable’ as called for in the ESA, NMFS believes that it isincumbent upon
usto trandate this guidance into demographic criteria, such as population numbers, structure,
and trends, that alow the public to recognize clearly if they have or have not been met. Having
sad that, NMFS a so recognizes that this speciesis currently in dire straights as reflected in
consstently low population numbers, and that whatever criteriaare arrived a under this action
are subject to change as more is known about the species and as the species’ Statusimproves.

Analyses used to develop recovery criteriawill be peer reviewed before accepted, will
expresdy indicate the assumptions, gods, uncertainties and gpproximations of the models used,
and will include sengitivity andyses of parameters and assumptions. In addition to being useful
in examining the populaion viability andyss, sengtivity analyses can be useful in management of
the species, and subsequent revisons or updates of this recovery plan.

3.0 ldentify, characterize, protect and monitor important right whae habitats.
3.1 Characterize and Monitor Right Whae Habitat

Reducing direct and indirect threats to right whale habitat is integrd to recovery.
Information is needed on environmenta factors that influence right whale occurrence and
digtribution. In addition, adequate protective measures are needed to reduce or diminate
human-related impacts to right whale habitat.

3.1.1 Compileor collect rlevant physica, chemica, biological, meteorologica,
fishery, and other data to characterize festures of important habitats and potentia
sources of human-caused destruction and degradation of critical habitats.

Features of right whale habitat and environmenta correlates of right whae
digtribution should be identified. Therefore, studies should be done to identify
physical and biologica determinants of right whae occurrence. That is, basdine
data are needed on important components of the habitats. These should include,
but should not be limited to, sudies of rdevant physicd, chemica, biologicd,
meteorological, prey species, fishery, marine vertebrate, and other datato
characterize essentid features of right whale habitats. Such information might be
obtained through compilation and andysis (especidly GlS-based andysis) of
existing databases and through directed field studies. In addition, studies should be
done of potentid adverse effects of human activities on right whales and their
habitat.

3.1.2 Monitor human activities to assess potentid right whae habitat degradation.
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A number of human activities may affect right whale recovery through direct or
indirect adverse effects on right whale habitat. These include, but are not limited to,
fishing, commercia shipping and other vess traffic, oil exploration and
development and other indudtrid activities, oil spills, release of organochlorines,
heavy metd's and other contaminants into the marine environment, municipa
effluents, noise pollution, and dredging. Such activities may involve direct and
indirect disturbance of key prey species, disturb right whale use of a particular
habitat, or otherwise degrade the habitat. Therefore, studies are needed to assess
the potential adverse effects of these activities on right whale habitat.

3.1.3 Monitor essentia habitat features to assess potentialy detrimenta shiftsin
these festures.

After basdline data are obtained and analyzed, ongoing studies should be done to
determineif shifts are occurring in critica habitat components. Again, if shiftsare
detected and they are linked to human activities, actions should be taken to modify
the activity to reduce or diminate the causative agen.

3.1.4 Develop, implement, and monitor habitat protection strategies.

If sudies reved that important right whale habitats are affected by human activities,
steps should be taken to mitigate the effects or reduce or diminate the source of the
impacts. In addition, monitoring studies should be done to assess the effectiveness
of protective measures that are put into place.

3.1.5 Monitor right whale habitat use patterns to assess shifts that might reflect
disturbance or degradation of habitat.

Right whale distribution and habitat use should be assessed periodicaly through
surveys and, among other things, GIS andyss. Shiftsin distribution or habitat use
should be flagged as potentidly resulting from anthropogenic sources of habitat
degradation or disturbance. If studies reved that changesto right whae habitat use
are directly or indirectly linked to human activities, steps should be taken to limit or
modify the activities.

3.1.6 Conduct comparative studies to more accurately characterize critica
habitats, using known shifts in habitat use as opportunities to test distribution
hypotheses.

Hypotheses should be formulated and tested regarding right whae habitat use and
shiftsin habitat use. Such testing should involve studies comparing current habitat
use to past use, thereby providing an assessment of human-rdated shiftsin
digtribution or habitat use.

3.1.7 Collaborate with Canadian authorities to protect important habitats and
essentia habitat features in Canadian weters.

Right whae range is transboundary. Protective measures should dove-tail with
measures being taken by the government of Canada. To the extent possible, such
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measures should include, but not be limited to, efforts to mitigate or reduce adverse
effects from fishing activities, commercid shipping and other boat trangts, the
release of contaminantsinto the marine environment, oil spills, oil and gas
exploration and development and other indudtrid activities, and activities that
introduce loud noises into the marine environment. Bi-lateral cooperation should be
mediated by regular contact and information exchange between gppropriate
government officids and periodic meetings. Periodic high-leve bilaterd meetings
should be conducted.

3.1.8 Support Canadian right whale conservation aress.

Canada has established severa conservation aress to protect right whales. To the
extent that the protection of additiona areas is sought, the United States should
support and endorse such efforts.

3.1.9 Support efforts to collect and compile data on habitat use patterns (breeding,
foraging, and migratory aress) for the eastern North Atlantic right whale population.

3.1.10 Collaborate with international authorities to protect important habitats (when
and if identified) for the eastern North Atlantic right whae population.

3.2 Assess the need for modifying critical habitat boundaries.

3.2.1 Andyze available dataand collect additiona whae sighting data as necessary
to assess expanding or modifying the critical habitat boundaries.

Sighting data indicate that right whales occur with some regularity, outsde
designated right whale critical habitat. These data and historic data should be
andyzed to assess whether whaes occur outsde the critical habitat in sufficient
number to warrant expansion of the size of the critical habitat. In thisregard,
NMFS was petitioned in 2002 to revise the boundaries of the right whale critical
habitat (see Critica Habitat section). The agency response to the petition (68 FR
51758, August 28, 2003) lists seven steps necessary to investigate those physical
or biologica features essentid to the conservation of the North Atlantic right whae,
and to propose any revisonsto designated critical habitat that might be supported
by new information and andlysis. Thus, NMFSwould have to complete at least the
following steps to determine if revision is warranted:

(1) In the waters off of the Southeast U.S.,, continue analysis of right whae
digtribution datain relation to bathymetry and sea surface temperature
derived from Advanced Very High Resolution Radiometer (AVHRR)

Imegery,

(2) Inthe waters off of the Northeast U.S., continue its own efforts, as well
as collaborate with others working in the Gulf of Maine Ecosystem, to
characterize the spatiad and tempora distribution of zooplankton;

(3) Examine the available scientific information to assess whether other
physica or biologicd features of the environment are essentid to the
conservation of the species;

(4) Identify those “ specific areas within the geographica area occupied by
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the species, at thetime it islisted..., on which are found" one or more of the
physical or biologica features determined to be essentia for conservation;
(5) Evduate the current or future specia management consderations or
protections relevant to the habitat features determined to be essentia for
consarvation;

(6) Evauate the economic and other relevant impacts of including any
particular arealin the designation of critica habitat, weigh these benefits and
negative impacts, and determine whether exclusion of any areawould lead
to the extinction of the North Atlantic right whae; and

(7) Identify specific areas outside the geographica areas occupied by the
North Atlantic right whale at the time it was listed, that are essentid to the
conservation of the species, and evauate the impacts of designating any of
these areas as critical habitat.

3.2.2 If warranted, revise critica habitat boundaries.

If the higtoric and Sghting data andysis indicate that a modification of the criticd
habitat boundariesis beneficid, then the boundaries should be revised.

3.3 Reduce Human Impact to Habitat

A number of human activities other than shipping and fishing may adversdly affect right
whale habitat. Theseinclude (in order of severity of potentia impact) (a) coastal
development (e.g., dredging); (b) anthropogenic noise; (c) contaminants; and (d) oil and
gas exploration, development, and other energy-related devel opment.

There are few data regarding the possible indirect adverse effects of these types of human
activities on right whales. However, it is possible that certain activities that degrade right
whale habitat may be dowing population recovery. Studies are needed to determine if
various activities are impacting right whaes and right whae productivity.

Coastal Development

3.3.1 Conduct studiesto determine the direct and indirect effects of activities and
impacts associated with coastal development on the distribution, behavior, and
productivity of right whales.

The activities and impacts studied should include, but not be limited to, sewage
outfall, dredging activities (and associated plumes), dredge spoils, dumping, habitat
dteration, noise, oil and gas exploration and development, and aguaculture
activities, including effects on prey species aswdl as on right whaes directly.

3.3.2 Asfeadble, take stepsto minimize identified adverse effects from coastd
development.

Anthropogenic Noise

Human activities result in the introduction of substantid amounts of noise into the
sea. No ocean basin is free of noise from human activities. Among the various
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sources, noise from ships may be the greatest and most ubiquitous. The leve of
sound from ships, virtudly non-existent 100 years ago, has gradudly but
sgnificantly increased in recent decades.

Numerous studies have been conducted on the effects of some types of noise on
marine mammals. The results are equivocd. That is, the effects may be more
dependent on the species and activity of the individuds than on the type, character,
or amplitude of the sound. When engaged in vitd behavior, such asfeeding or
courtship, whales may be rdlatively unresponsive to loud sounds. For example, in
severa studies bowhead whales showed little overt reaction when exposed to
industria noise (Richardson et al. 1995). However, many, perhagps dl marine
mamma species, are highly dependent on sound for such things as locating
conspecifics, perhaps locating prey, and sensing their environment.

3.3.3 Conaultations under ESA Section 7.

Consultations under the ESA Section 7 should be used to assess the potentia
adverse impacts of anthropogenic noise that may affect right whaes, and to provide
recommendations to mitigate those impacts.

3.3.4 Conduct studies to assess the direct and indirect effects of anthropogenic
noise on the digtribution, behavior, and productivity of right whales.

Studies are needed to assess potential adverse effects of underwater noise
(indluding ship noise) on right whaes, including, but not limited to, disturbance of
intraspecific communication, disruption of vita functions that are mediated by
sound, distributiond shifts, and stress from chronic or frequent exposure to loud
sound. Noise sources studied should include, but not be limited to, industria and
shipping activities, oceanographic experiments, military related activities, and other
human activities. Studies of the impacts of noise that themsdlves involve adding
noise to the marine environment should be conducted with surrogate speciesand in
areas well away from habitat occupied by North Atlantic right whales.

3.35 Take gepsto minimize identified adverse effects to right whales from
anthropogenic noise.

If studies demondtrate that right whale productivity or behavior is sgnificantly

affected by anthropogenic sounds, steps should be taken to reduce or diminate the
loud sound sources.

Asindicated above, noise from ships may be a significant, but largely overlooked,
sound source adversdly affecting whaes. Although alogiticaly and economicaly
difficult issue to address, strategies to reduce ship noise should be designed if the
gudies indicate that ship noise sgnificantly affects right whae productivity or
behavior.

Pollutants

3.3.6 Conduct studies to assess the sources and levels of anthropogenic pollutants
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and assess their possible adverse effects on right whales and their habitats.