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Petitioner Center for Biologicd Diversty formdly requests that the Nationd Marine
Fisheries Service (“NMFS’) revise the critical habitat designation for the northern right whae
(Eubalaena glacialis) under the federal Endangered Species Act! This petition is filed under §
553(e) of the Administrative Procedure Act? § 1533(b)(3)(D)(i) of the ESA, and 50 CF.R. §
424.14(c). Because E. glacialis is a marine mamma lised under 50 CF.R § 222.23(a), NMFS
has juridiction over this petition. This petition sets in motion a specific administrative process
as defined by 50 C.F.R. § 424.14(c), placing mandatory response requirements on NMFS.

The Center for Biologicd Diversty is a nonprofit environmenta organization dedicated
to the protection of native species and their habitats in the Western Hemisphere.  The Center for
Biologicd Diversty submits this petition on its own behdf and on behdf of its members and
gaff, with an interest in protecting the right whale and the whal€ s habitat.

116 U.S.C. §§1531-1544 (1994) [hereinafter ESA].
25U.S.C. §8551-559 (1994) [hereinafter APA].
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EXECUTIVE SUMMARY

This petition seeks to revise the desgnaion of criticadl habitat for the northern right
whale, Eubalaena glacialis, to indude habitat for the whale's North Pacific population. Once
abundant throughout the North Pacific, the North Pecific population of E. glacialis is now amon%
the most endangered of al great whae stocks. Large-scde commercid whaing during the 19
century left a population so depleted that some observers believed that the population was
effectivdly extinct. However, recent right whae dghtings in the southeest Bering Sea indicate
that the North Pacific population may recover if critical habitat protection is promptly provided.

The Find Recovery Plan for the Northern Right Whale was published in 1991. The plan
cdled for the desgnatiion of criticd habitat for the Atlantic population of E. glacialis, but
because the Pacific population was so rare, the recovery plan team could not determine what
habitat areas were critica to the Pacific population, and therefore did not recommend designating
critica habitat in the Pacific. Neverthdess, the recovery team recommended that once aress
essentid to the consarvation of Pecific right whaes were identified, those areas should be
designated as critical habitat and protected to the full extent of the law.

Ove the past five years, recurrent right whale sghtings dong the middle shdf of the
southeast Bering Sea indicate that an area essentid to the conservation of the Pacific population
has been discovered. Right whaes have engaged in feeding and courtship behaviors in this area
The biologicd and physica charecterigtics of this area extend west and north from where the
right whaes have been dghted, indicating that there is ample habitat for right whae populations
to grow. However, as noted in the Find Recovery Plan, this habitat must be protected as critical
habitat for the right whale in order to protect the habitat from human encroachments and promote
the recovery of the species.

Criticd habitat is a the heart of the Endangered Species Act, which was enacted to
protect endangered species and the ecosystems upon which they depend. Critica habitat is
defined by the ESA as areas that may require specid management consderations or protection
and are essentid for the survival and recovery of the species. The area that best meets this
definition in the case of the North Pecific population is the middle shef and inner front regions
of the Bering Sea shdf.

Criticd habitat provides important protections to listed species. Federa agencies must
ensure that any action authorized, carried out, or funded by them will not destroy or adversaly
modify critical habitat, in addition to their genera duty under the ESA to ensure tha any action
authorized, carried out, or funded will not jeopardize the continued existence of a listed species.
Protection for the North Pacific right wha€'s critical habitat is particularly important because so
little is known about this population’s biology and naturd higory: it is crucid that the North
Pecific population’s known habitat be protected while additional research is conducted into the
life higtory of this stock.

This petition reviews the taxonomy, biology, and naturd history of the right whae, the
threats faced by the species, the factors NMFS must consider in designating critical habitat, and
delinestes the right whae' s North Pacific critical habitat.



|. INTRODUCTION

The northern right whae was once abundant throu%hout the Pecific and Atlantic Oceans.
However, intensve commercid whding during the 19" and 20" centuries decimated the
species!  Prized for its oil and baeen plates—and preferred due to its Sow swimming speed and
its floating-carcass characteristic—commercid whaers severdly depleted the Atlantic population
by the late 1700's®* Commercid whaing in the Pacific Ocean began later, but was even more
devastating. American vesses killed and landed over 15,000 northern right whales in the North
Pacific during the 1840's, with Japanese and Soviet fleets killing additiona individuals>

Although commercid whding continued into the 20" century, the numbers of E.
glacialis in both oceans were s0 low that it was no longer a primary focus of commercid
whding  Indeed, by 1935, the species was so near extinction that the Lesgue of Nations
convinced most whaling nations to agree to stop hunting right whales® However, because the
Soviet Union and Japan refused to accept the whaling redtrictions, the Pacific populations of the
right whale continued to be legally harvested by these countries® Not until 1949 with passage of
the Convention for the Internationd Regulation of Whding did the Pacific population have
internationd  protection from huntin%.7 With the noteble exception of illegd havesting by
Soviet whding ships in the 1960's” hunting has been responsble for the desth of only a few
individuas in the Pacific since the ban has been in place.

Today, the North Atlantic population is estimated to contain around 300 individuals®
However, due to the whaées low birth rate and high human induced mortdity, the Atlantic
population is predicted to go extinct within 200 years!® The North Pecific population has no
accurate abundance estimate.  Chances of recovery of the Pacific population appear blesk, and
until recently, the lack of gghtings in the Pacific led many to bedieve the populaion was
effectively extinct.

However, recent sghtings of right whales in the Bering Sea have brought with them new
hope for the recovery of the North Pacific population. For the past five summers, between three
and thirteen right whales have been observed near the middle shdf and the inner front of the
southeast Bering Sea.  The predictable habitation of these waters during the summer time, and

! NATIONAL MARINE FISHERIES SERVICE, ANAL RECOVERY PLAN FOR THE NORTHERN RIGHT WHALE 1 (1991)
[hereinafter FINAL RECOVERY PLAN].

2 Smona L. Perry et a., The Great Whales: History and Status of Six Species Listed as Endangered Under the U.S.
Endangered Species Act of 1973, 61(1) MARINE FISHERIES REVIEW1, 16 (1999).

3 James E. Scarff, Historic and Present Distribution of the Right Whale (Eubalaena glacialis) in the Eastern North
Pacific South of 50°N and East of 180° W, in RIGHT WHALES PAST AND PRESENT STATUS, 43, 45 (Robert L.
Brownell, Jr. et a., eds., 1986).

* Robert L. Brownell et al., Conservation Status of North Pacific Right Whales 2 (1998) (unpublished doc.

; SC/M98/RW10, on file with the National Marine Fisheries Service Southwest Fisheries Science Center).
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8 Alexey V. Yablokov, Validity of Whaling Data, NATURE January 13, 1994 at 108.

® Hal Caswell et al., Declining Survival Probability Threatens the North Atlantic Right Whale, 96 PROC. NATL.
ACAD. SCl. 3308, 3308 (1999).

191d. at 3312.



observed feeding and mating behavior while the individuds inhabit this area, warrant the
desgnation of thisarea as critica habitat for the species.

Modifying the critical habitat designation to include the proposed portion of the Bering
Sea will require NMFS to consder whether human activities will destroy or adversdy modify
the proposed habitat.'* The destruction or adverse modification of critical habitat is defined as “a
direct or indirect dteration tha gppreciably diminishes the vaue of criticd habitat for both the
survival and recovery of a lised species”'? This means that NMFS must consider whether
federd actions are impairing right whale recovery'® in addition to considering whether federa
actionswill affect the continued surviva of theright whale.

1. TAXONOMIC CLASSIFICATION OF THENORTH PACIFIC RIGHT WHALE

There is some debate surrounding the taxonomic classficaion of right whdes
Collectively, taxonomists have proposed organizing right whae populations into as few as one
and as many as five disinct species.  Currently there are two recognized species of right whale
the northern right whde, Eubalaena glacialis, and the southern right whde, Eubalaena
australis* However, the single morphological character that supports the distinction between E.
glacialis and E. australis has been questioned.®  Consequently, differences in migratory
behavior, reproductive cycles, and the equatorid temperature gradient isolating northern
populations from southern populations have been relied upon to uphold the species distinction.*®
Some authorities have neverthdess dassified northern and southern right whaes as one species
(E. glacialis) with two subspecies (E.g. glacialis and E.g. australis).’” Until generd scientific
agreement can be reached on the genetic, morphologica, and behavioral differences in the
different populations, the current classification will continue to be used.

Right whale populaions in both the North Atlantic and the North Pacific Oceans are
currently classified as E. glacialis.'® However, a recent genetic and phylogenetic stuog/ indicates
that dlassifying the North Pecific populaion as a separate species may be warranted.’® Because
the data set used for this sudy was smdl, and due to the large genetic variability that can occur
within populations, this digtinction has not yet been widdy accepted. Until additiond research
can be conducted to subgantiate the initid findings of this study, both North Atlantic and North
Pacific right whales will remain classfied asE. glacialis.

The Pecfic population of E. glacialis is currently recognized by the Internationd

! See 16 U.S.C. § 1336()(2) (1994).

1250 C.F.R. § 402.02 (1999) (emphasis added).

13 “Recovery” is defined as “improvement in the status of listed species to the point at which listing is no longer
appropriate under the criteria set out in section 4(a)(1) of the [ESA].” 1d.

14 FINAL RECOVERY PLAN, supra note 1, at 3.

15 Hideo Omuraet al., Black Right Whales in the North Pacific, 13 ScI. REP. WHALES RES. INST. 1, 44 (1969).

® Howard W. Braham and Dale W. Rice, The Right Whale, Balaena glacialis, 46(4) MARINE FISHERIES REV. 38
(1984).

1D.W. Rice, Marine Mammals of the World: Systematics and Distribution (1998).

18 perry et al., supra note 2, at 7.

19 See H.C. Rosenbaum et al., Worldwide Genetic Differentiation of Right Whale Populations, (1997) (unpublished
document available from Joint Institute for the Study of the Atmosphere and Ocean, University of Washington).



Whding Committee (“IWC”) as consisting of one contiguous stock. This dassfication is
primarily based on the higtoric range of E. glacialis in the Pacific, which included dl waters
north of 35° latitude?® Sightings of E. glacialis in the mid-Pedific north of Hawaii have given
support to the classfication of the Pacific population as one stock, adthough the rdiability of
these sightings has been questioned.?> However, some observers believe that two distinct Pecific
populations exist, one in the Eastern and one in the Western North Pecific?® Biologists have
been rductant to confirm that two diginct stocks exis because the caving grounds and
migration routes of Pecific E. Glacialis reman a mygsery. Until this information is acquired, no
concluson can be reached concerning the digtinction between eastern and western stocks in the
Pacific.

Table1. Taxonomic classfication of the northern right whale.

Kingdom

Phylum

Class

Order

Suborder

Family

Genus

Species

Animdia

Chordata

Mammdia

Cetacea

Mydticeti

Bdaenidae

Eubdaena

glagdis

[11. IDENTIFYING CHARACTERISTICSOF E. GLACIALIS

E.glacialis is a rotund, medium-szed bdeen whde Adults generdly range in length
between 45 and 55 feet and can weigh up to 70 tons. The northern right whal€'s digtinctive
features include a black coloration with variadble white patches on the throat and bely, the
absence of a dorsd fin, a large head comprising more than one-quarter of the body length, a
narrow upper jaw, a strongly bowed lower jaw, and distinguishing calosities on the head.** In
addition to being indicaive of the species, cdlogties can be used with other marks to identify
individud right whaes.

Figurel. Some distinguishing characteristics of the northern right whale.
1. numerous callosties; 2. narrow upper and strongly bowed lower jaw;
3. lack of adorsdl fin; 4. dark coloration; and 5. variable white patches.

20 perry et al., supra note 2, at 8.

21 Braham and Rice, supra note 16, at 40.

22 searff, supra note 3, at 53.

2\d.at 57.

24 FINAL RECOVERY PLAN, supranote 1, at 3.



Two rows of baleen plates descend from the wha€'s upper jaw. The plates are long and
numerous, they can be more than nine feet in length and number 225 plates on each Sde of the
jaw. The tal is broad, deeply notched, and dl black with a smooth tralling edge.  Two widely
separated blowholes result in a V-shaped spout when viewed from the front or back of the whale.

Figure2. Thedistinctive V-shaped spout of theright whale.

IV. NATURAL HISTORY OF THE PACIFIC POPULATION OF E. GLACIALIS

The right whae has been of great interest to seamen and scientists dike snce its fird
encounters with humans, origindly due to its excdlent hunting and now due to its extreme rarity.
Yet the biology and naturd higory of the right whde largely remains a mydery. The scientific
inquiry that has been conducted has primarily focused on the northern Atlantic population and
the southern right whale, E. australis: the paucity of right whaes in the North Pacific has no
doubt led researchers to focus on other populations. The summary below is an overview of what
we currently know about the North Pacific population of E. glacialis.

A. Abundance and Population Trends

Data about the pre-exploitation population of Pecfic E. glacialis is incomplete,
confounding attempts to rdiably edimate the pre-exploitation population sze. Whaling records
indicate that during the 19" century, pelagic whaers landed over 15,000 North Pecific right
whales, and struck and lost an additiona 4,000 right whales®® Therefore it is likely that the pre-
exploitation size of the stock well exceeded 19,000 individuals.

Although whding by Native Americans preceded the massve commercid exploitation of
whaling stocks that occurred in the North Pecific during the 19" century, its impact on right
whae populations appears to have been minima.”®  Pdagic whding by western whders,
however, decimated the right whale population in a short period of time. In 1835, the “Kodiak
Grounds’—an aea in the Gulf of Alaska that hidoricdly had a large population of right

%5 scarff, supra note 3, at 45.
26 1d. at 44.



whales—was discovered, and whaling began in earnest.?” By 1850, over 9,000 right whales had
been killed by commercid whders®® As early as the 1870s, commentators were noting the
rdaive rarity of Pecific right whdes®® However, internationa protection wouldn't be enacted
for another 80 years, and right whales continued to be legally harvested into the 20 century.
Even after binding protection was findized in 1949 with the passage of the Convention for the
Internationd Regulation of Whding, right whaes were Hill harvested, purportedly for scientific
purposes. Japan and the Soviet Union collectively harvested 23 whales between 1955 and 1968
for scientific research.® In addition, it is now known tha Soviet whders illegdly harvested
Pecific E. glacialisin the 1960's.!

There are no reliable estimates of the current population size of the stock. The paucity of
whde dghtings have made it difficult to get ddidicdly rdiable edimaes The few edimates
that do exist estimate the population in the order of a few hundred individuas®® Despite
international protection, it appears that the population has made little progress towards recovery
during the past 40 years.

However, recent sghtings indicate that the population may be capable of recovery. For
the past five summers, right whales have been sghted in the southeast Bering Seae  In July of
1996, Goddard and Rugh sighted three to four individuals in this area, one of which was possbly
a sub-adult right whae®® In July of 1997, Tynan sighted four to five right whaes in the
southeastern Bering Sea in the middle shdf doman, south of the inner front, in water
approximately 55 meters deep** In July of 1998, Brownell and Perryman observed six right
whales, dl in the southeastern Bering Sea®® In July of 1999, five right whaes were sighted in
the same vidinity.3® In July of 2000, Perryman sighted thirteen right whales in the southeastern
Bering Sea®’

To put these Sghtings in perspective, the number of individud right whales sghted over
the past five years is more than the number of confirmed right whae sghtings in the eastern
Pacific Ocean that occurred in the previous twenty years®®  The recent sightings are dl the more
important because they show right whaes repeatedly congregating in groups of more than two in
one areafor the firg time in the Pacific Ocean in nearly twenty years.

27|d. at 47.

24,

291d. at 50.

%01d. a 51.

31y ablokov, supra note 8.

32 Braham and Rice, supra note 16, at 43.

33 See Pamela D. Goddard and David J. Rugh, A Group of Right Whales Seen in the Bering Sea in July 1996, 14(2)
MARINE MAMMAL SCI. 344 (1998).

34 See C. T. Tynan, Critical Habitat and Abundance Estimation of Right Whales in the Southeast Bering Sea (1998)
(unpublished document SC50/CAWS18, available from the Joint Institute for the Study of the Atmosphere and
Ocean, University of Washington).

% See Robert L. Brownell, J. and Wayne L. Perryman, Progress Report: Northern Right Whale Aerial Surveys
(1998) (unpublished document available from NMFS Southwest Fisheries Science Center).

See Wayne L. Perryman et al., Progress Report: Status and Conservation Plan Research and Implementation
(1999) (unpublished document available from NMFS Southwest Fisheries Science Center).

37 See Rick LeDuc et al., Progress Report for Bering Sea/Gulf of Alaska Large Whale Surveys (2000) (unpublished
document available from National Marine Mammal Laboratory, Alaska Fisheries Science Center).

38 Brownell et al., supra note 4, at 25-31.



Although the increase in recent sghtings may be patidly due to increased surveying
effort, they bring with it a glimmer of hope for a population that was once consdered effectively
extinct. Furthermore, the regular sghtings in the southeast Bering Sea indicate that this area is
critica habitat for the Pacific population of E. glacialis.

B. Distribution and Migration

Higoricdly, E. glacialis ranged across the entire North Pecific north of 35° North
|latitude, and occasiondlly occurred as far south as 20° North latitude®® They have been sighted
north of the Bering Strait into the Chukchi Sea® but avoid ice-covered polar waters. During the
summer, E. glacialis occur in high-latitude feeding areas.  The Gulf of Alaska, especidly south
of Kodiak Idand, the Eastern Aleutian Idands, the southern Bering Sea, and the Okhotsk Sea
have dl been important summer habitats**

The recent sghtings noted above indicate a concentration of activity on the middle shelf
and inner front of the southeast Bering Sea.  This contragts with the distribution of whales during
the 1840's and 50's, sghtings by whalers during those decades indicated that E. glacialis was
inhabiting deeper basin waters near the edge of the continental shelf.*> The shift to shallower
waters—which appears to be a preferred habitat for the whaes—may be due to the whaling ban
on this soecies the whaes may fed less threatened in shdlower waters now that the whaing
ban has been in effect for nearly five decades.

The change in digribution of right whales compared to historic records may aso indicate
a change in productivity and prey dendties in the Bering Sea.  The digtributions of al cetaceans
are linked to the digribution of their prey. This is paticularly true of E. glacialis, which appears
to have a specidized feeding strategy requiring high densities of prey.*3

Migration petterns of the Pecific E. glacialis are largdy unknown. In generd, a
northward movement to high latitudes occurs in spring, and a corresponding southward trend
occurs in autumn.  However, right whaes are found across a broad latitudind range during both
seasons, suggesting a staggered migration.**  Braham and Rice suggest that the whaes found
summering in Alasken waters may winter in pelagic waers of the east and centra North
Pecific*® while Scarff concluded that these whales migrated southwest, joining the whales that
summered off the Kamchatka Peninsula a an undetermined location in the western North
Pecific*® No conclusive evidence of the whale' s migration routes have been found.

The wintering grounds of E. glacialis are uncertain. Coastal whaling records provide no

39 Braham and Rice, supra note 16, at 39.

0 Omuraet al., supra note 15, at 28.

“1 Perry et al., supra note 2, at 9.

42 Omuraet al., supra note 15, at 25.

3 Robert D. Kenney et al., Estimation of Prey Densities Required by Western North Atlantic Right Whales, 2(1)
MARINE MAMMAL SCl. 1, 9 (1986).

44 Scarff, supra note 3, at 56.

45 Braham and Rice, supra note 16, at 40.

48 Scarff, supra note 3, at 56-57.



evidence of wintering areas dong the North American Pacific coadt, dthough the Formosa Strait,
Ryukyu Idands, the Ydlow Sea, and the East China Seas in the Western Pecific have al had
confirmed winter sightings in the past.*” Right whales have been sighted as far south as Bga
Cdifornia during winter months*® but observations have been too few to establish any wintering
habitat dong the eastern Pacific.

C. Feeding and Prey Selection

In the North Pecific, right whaes higoricaly fed on zooplanktonic crustaceans,
paticularly on concentrations of the copepods Calanus cristatus and Calanus plumchrus.*®
However, Tynan suggests that since C. cristatus and C. plumchrus are primarily found in deeper
waters, and that the recent whale sghtings were al within the shdlower waters of the continenta
shelf, the species composition of E. glacialis diet may have shifted >

Among baeen whdes, right whales gppear to have the most specidized feeding Srategy.
Studies conducted in the North Atlantic suggest that right whales require high densties of
copepods concentrated in surface waters for effective feeding® This strategy may be a result of
the energetic requirements of right whaes. Studies on North Atlantic right whaes indicate that
the feeding requirements of an adult whale are at least 407 x 10° Kcal per day.>? These studies
indicate that rignt whaes must focus feeding efforts in areas with a higher-than-average
concentration of prey in order to meet their energetic requirements.  Because the dendty of prey
in oceanic areas varies over time and through the seasons, this requires the right whde to have a
large potentia feeding range.

In the summer of 1997 an unusudly large bloom of coccolithophores covered the
southeastern Bering Sea®  The bloom changed the norma composition of the water, displacing
the phytoplankton community. Right whales and other cetaceans were found feeding in this
aeq, indicaing that the coccolithophores were providing productive foraging for the right
whal€'s prey species. However, the return of right whaes the following three summers, when
coccolithophore blooms were not evident, indicate that this area is a productive summer foraging
areafor the whaes even under norma oceanic conditions.

D. Reproduction

There are no records of calving in the eastern North Pacific in the past 150 years® The
only sghting of a possble cdf by Goddard and Rugh in 1996 was subsequently identified as

47 See generally Omuraet a., supra note 15.

“8 See Diane Gendron et al., North Pacific Right Whale (Eubalaena glacialis) Sighting South of Baja California,
25(1) AQUATIC MAMMALS31 (1999).

9 Omuraet al., supra note 15, at 32.

0 Tynan, supra, note 34, at 3.

! Charles A. Mayo and Marilyn K. Marx, Surface Foraging Behaviour of the North Atlantic Right Whale,
Eubalaena glacialis, and Associated Zooplankton Characteristics, 68 CAN. J.ZOOLOGY 2214, 2219 (1990).

52 Kenney et al., supra note 43, at 9.

%3 See American Geophysical Union, Aquamarine Waters Recorded for First Time in Eastern Bering Sea, 79(10)
Eos 121 (1999).

%4 Goddard and Rugh, supra note 33, at 345.



ether a sub-adult right whale or a smdl adult>® The location of the cdving grounds for E.
glacialis that summer in the eastern Pecific remains a mystery.  Some courtship activity has been
observed in the southeast Bering Sea, but it is unclear whether this activity led to mating.®

Figure3. A rarephoto of right whales mating.

Although more information has been gathered regarding the wintering grounds in the
western North Pacific, the generad paucity of records makes it impossble to definitively assess
the location of breeding grounds.

V. KNOWN THREATS
A. Ship Strikes

Right whaes are dow-swimming whaes that spend much of ther time near the surface
of the water. This makes them susceptible to collisons with vessdls indeed, the primary cause
of desth for North Atlantic right whaes is ship drikes.  Although vessd-related mortdity rates
for the North Pacific are not known, the possibility of a strike n the southeast Bering Sea—home
to one of the mogt active fishing groundsin the world—is high.

In addition to shipping and fishing vessdls, whae-waiching vessels have been implicated
in both whae drikes and the harassment of individud whdes. Whale waching vesses often
attempt to gpproach whales as close as possble. This can distress whales, and in some instances
has lead to collisons between whaes and ships. However, the extent to which right whale
habitat and behavior is affected by whae watching is currently not known.

Right whaes have been observed moving repidly away from approaching ships, yet they
often seem oblivious to the dangers posed by ocean traffic®” There are two proposed
explanations for this apparently contradictory behavior. The fird is based on the hearing
cagpabilities of the right whae. It is possble that the right whae hearing system is concentrated

> Telephone interview with Cynthia T. Tynan, Joint Institute for the Study of the Atmosphere and Ocean,
University of Washington (September 9, 2000).

%8 Goddard and Rugh, supra note 33, at 346.

57 See W. J. RICHARDSON ET AL., MARINE MAMMALS AND NOISE (1995).



in the low-frequency range. If so, high frequency ship noises (such as propeller cavitation noise
that contains high energy levels), which are less affected by propagation effects and are more
stable, would not be detected by right whales.>®

Figure4. A right whale with wounds on its peduncle from a collison with a ship propeller.

The second explanation is based on the acoudtic attributes of ships and the ocean
environment. It may be that the area directly in front of a traveling vessel is where ship noises
are the quietest, and therefore seemingly the safest place for an unsuspecting right whae>® This
will lead right whaes to put themsdves directly in the path of oncoming ships. This dso
indicates that ‘pingers mounted on the bows of vessds may not be effective because of sound
propagation problens®® Because of this, vessds will be forced to take evasve maneuvers in
order to avoid gtriking right whales.

In order to prevent ship dtrikes, severa steps should be taken.  Firdt, speed limits within
the critical habitat of right whaes should be crested and drictly enforced. Second, an early-
warning system should be created to monitor the podtion of right whales, derting vessels of their
proximity to right whae populations. Third, regulaions prohibiting ships from approaching
within 500 meters of right whaes should be crested and enforced. Findly, right whde criticd
habitat should be closed to commercid shipping when right whaes are present.

B. Entanglement in Fishing Gear

The magnitude and nature of entanglements in fishing gear are not completely known.
However, in the North Atlantic, an edimated 57% of right whaes bear scars and injuries
indicative of fishing gear entanglement®  This high percentage of living whdes with injuries
caused by fishing gear indicates that entanglements are not dways fatd. However, one fishery-
related mortality was recently reported from Russan waters in the North Pecific®? Again, due to
the highly productive fisheries located in and near the southesstern Bering Sea, it is very

:3 J. M. Terhune & W.C. Verboom, Right Whales and Ship Noises, 15(1) MARINE MAMMAL SCI. 256, 257 (1999).

oig

61 Scott D. Kraus, Rates and Potential Causes of Mortality in North Atlantic Right Whales (Eubalaena glacialis),
6(4) MARINE MAMMAL SCI. 278, 282 (1990)

62 See S, 1. Kornev, A Note on the Death of a Right Whale (Eubalaena glacialis) Off Cape Lopatka (Kachatka), in
GILLNETS AND CETACEANS443 (Int’'| Whaling Comm’n ed., 1994).
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probable that right whde entanglements will become more frequent as the sightings of right
whdes in this aea increese. Maodificaions of fishing gear to make them whde-safe, and
time/area fishing closures will be required to diminate the risks posed by fishing gear.

Figure5. A North Pacific right whalekilled by entanglement with fishing gear.

C. Desdtruction and/or M odification of Habitat

Development and dedtruction of right whae habitat is an ongoing threat to the species.
The following summary outlines saverd threats to right whae habitat in the Pacific Ocean.

1. Oil and gas deve opment

The Pecific population of E. glacialis is at risk to any habitat modifications caused by ail
and gas devdopment dong the continenta shdf of Alaska In 1974, Presdent Nixon established
the federa Outer Continentd Shef (*OCS’) program despite warnings from the Council on
Environmental Quality that inadequate knowledge of environmental consequences exised at that
time® The entire offshore region of Alaska, with two exceptions®® is now open to ail and gas
leasng. The State of Alaska has dready leased 32 million acres for oil and gas developmernt,
both onshore and offshore.

Offshore oil and gas exploration in the Bering Sea and in eastern North Pacific waters has
occurred in the past. Industry interest in further exploration has been contingent on market
prices for oil as wel as the development of extraction technologies, as the price for oil continues
to rise there will be greater incentive to exploit reserves dong coasta Alaska.  Further
exploration activities could create a catastrophic event in the life hisory of the right whde as a
surface feeding species, an oil spill could criticaly doom the dready rare pecies to extinction.
Oil spills create tar bdls that appear in the late stages of an oil ill.*>  Broken off baeen
filaments coated with oil and tarbals could be ingested and cause blockage in the ssomach of a
right whae®® Because this effect would likely be fata, and because the tar can persis in the
environment for upwards of four years, an oil spill has the potentid to decimate the remaining

63 See generally PAMELA A. MILLER, THE REACH OF OIL IN THE ARCTIC, (1997).
4The two exceptions are K achemak Bay State Wilderness Park and fishing groundsin Bristol Bay.
85 See generally NATIONAL MARINE FISHERIES SERVICE, BIOLOGICAL OPINION FOR PROPOSED CONSTRUCTION AND
. OPERATION OF THE NORTHSTAR OIL AND GAS PROJECT, (1999).
Id.
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population.

Bdeen whaes are dso subject to the fouling of their baeen from oil. One laboratory
gudy found that baeen filtering efficiency was reduced 510% by contact with Prudhoe Bay ail,
and that the loss of efficiency lingered for approximately 30 days®’ Clearly, contact with oil
during or prior to an important feeding time could have a serious impact on a wha€'s ahility to
meset its nutritiond requirements.

Additional adverse effects of an oil spill include skin contact, eye irritation, respiratory
disress from hydrocarbon vepors, the contaminaion or dimination of food sources, and
displacement from feeding areas®®

2. Disturbance due to indudtrid noise

Right whdes, like other maine mammds rdy on acoudic dimuli for a vaiety of
behaviors, induding communicating with other right whaes Manrmade noises can dter the
whales ability to percaeive and underdand the songs of other whales. The effect of man-made
noise on right whaes must be assessed reldive to the naturaly occurring background noise leve
in the ocean.

There is a lack of direct information on the hearing capabilities of right whaes.
Audiograms are not avaldble  Indirect evidence suggedts that the hearing abilities of baeen
whaes are patticularly acute a frequencies below 1 kHz.%° Southern right whae cals range
from 0.03t0 2.2 kHz.”

Asessing the effect of indudrid noise on right whaes is complex. Firdt, a source will
have a different effect depending on how far avay the whde is when the noise is encountered.
Second, the effect of that noise on the whae depends on recelved sound leve and frequency,
whether the noise is pulsed or continuous, any tolerance or habituation experienced by the whale,
the activity the whale is engaged in a the time the sound is encountered, and other factors.”
Findly, to assess and andyze the effect of the noise on the whae requires a magtery of many
disciplines induding physical acoudics, anatomy and physology, bioacoudtics, psychoacoudtics,
and behaviora ecology. Since very little is known about vitd factors such as the right whale's
auditory processes and whale calls, making precise predictions on the effect of increases in ocean
noise can be difficult.

Despite this complexity, it is cdear that indudrid noise may affect rignt whaes in three
mgor ways avoidance, masking, and temporary or permanent hearing imparment. Avoidance
occurs when indudtrid noise causes whales to respond by changing their norma behavior and
moving away from the noise, either temporarily or more permanently. Initid research indicates
that right whales exhibit different avoidance behaviors depending upon what activity they are

67 1d.

%8 4.

8 John W. Richardson and Charles I. Malme, Man-Made Noise and Behavioral Responses, in THE BOWHEAD
WHALE 631, 664 (J. J. Burnset a., eds.) (1993).

0 Richardson et al., supra note 57.

1 Richardson and Malme, supra note 69, at 665.



engaged in when the noise levels are heard.”> Masking occurs when industrid noise raises
background noise leves and interferes with detection of sounds from other whaes or from
natural  sources. Temporay or permanent hearing imparment may be sudained from
particularly intense noises.

In addition, the cumulative impacts of the various sources of noise are of specia concern
to right whaes. There may be a point beyond which right whae behavior may be permanently
dtered or auditory organs permanently dameged. It is possble that right whaes are dready
auffering extreme masking effects that intefere with communication, and/or temporary or
permanent hearing loss.

3. Dredaing and trawling activities

Because of their low population numbers, ther habit of usng coadd waers, and
goparent low reproduction, right whaes are likely the most vulnerable of dl the great whales to
habitat modification and destruction.”®  Dredging activities, induding the dredging of shipping
lanes and port areas, can have a sgnificant impact on ther habitat since it directly modifies and
destroys aress tha right whales might otherwise occupy. The modification occurs through both
the excavation and dumping of sediments on the ocean floor.

Intensive trawling raises concerns about the possble sde effects on ecosystem structure
and dynamics. Two mgor issues are rased: the effects of bottom disturbance and the effects of
bycaich mortaity. Bottom disturbance has the potentid to dter the benthic invertebrate
community, which itsdf directly or indirectly provides the prey for many species.  Important
bottom habitats, such as biogenic or physcd dructuress may dso be affected by trawling.
Bottom didurbance can adso dter geochemicd fluxes of nutrients and materids from the
sediments to the water column, thereby influencing water column production.

Bottom trawling dso crestes sediment excavation and resuspenson.  This physca
disturbance of the seabed can enhance the turbidity of the overlying waer column, facilitate
eroson and trangport of fine sediments, and dter rates of important biogeochemica processes,
such as nutrient releases.  Furthermore, whenever buried pollutants, such as heavy metds or
organic contaminants are concentrated in the upper sediments of the seefloor, trawling could act
to remobilize those contaminants and re-inject them into food chains. All of these effects can
result in areduction the production of right whale food sources.

4. Disturbance due to other discharges

Pergstent organic compounds, heavy metas, and radioisotopes are mgor anthropogenic
inputs from human indudridization that flow into rignt whde habitat.  Right whdes ae
particularly vulnerable to these contaminants as a long-lived and dow growing species, they are
capable of accumulating pollutants in ther faity tissues over time.  However, there is currently
no scientific evidence documenting the effects of these accumulated pollutants on right whales.

2 William A. Watkins, Whale Reactions to Human Activities in Cape Cod Waters, 2(4) MARINE MAMMAL Sci. 251,
259 (1986).
3 Braham and Rice, supra note 16, at 44.
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Much more research is required to undergand the full significance of these pollutants on whales
and their critical habitat.

D. Risksof Rarity

Although no accurate population estimate exists for the Pacific population of E. glacialis,
it is clear that they are quite rare. The low number of individuas within the population makes E.
glacialis particularly susceptible to stochastic perturbations. There are four types of stochastic
perturbations that smal populations may be subject: demographic stochedticity, environmentd
stochasticity, genetic stochadticity, and natural catastrophes.”®

Demographic stochagticity refers to accidenta variations in birth rate, deeth rate, and the
ratio of the sexes. Environmental stochadticity refers to fluctuations in wesather, in food supply,
and in the population levels of predators, competitors, parasites, and disease organisms that may
affect the right whae population. Genetic stochedticity refers to the loss of specific dleles
through the processes of genetic drift, and the increased expresson of the genetic load of the
population. All of these stochedtic effects create surviva risks for populations. Indeed, these
dochagtic factors, combined with the effects of naurd catastrophes, can interact in a dire
feedback cycle by which asmal population spirds to extinction.

In generd, when the effective population of a species fals below 500, the population
faces an overdl net-loss of gendic vaiability through the process of genetic drift. In populations
below this Sze, the gains of genetic diversty brought on through mutation are outpaced by the
loss brought on by genetic drift. As the population continues to decline, the rate of loss tends to
increase, because smdler populations have smdler rates of mutation.””  Overdl, this effect leads
to aloss of long-term genetic adgptability within the population.

Further genetic risks occur when a population declines to 50 individuds. At this point,
the population becomes susceptible to inbreeding depresson, i.e, the increased expr