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I. INTRODUCTION AND CONSULTATION BACKGROUND

The Minerals Management Service (MMS) of the Department of the Interior manages the Nation’s natural
gas, oil, and other mineral resources on the outer continental shelf (OCS). Endangered whales under the
jurisdiction of the National Marine Fisheries Service (NMFS) occur seasonally in waters within and
adjacent to the Alaska OCS Beaufort Sea and Chukchi Sea Planning Areas and may be exposed to oil- and
gas-related exploration, development, and production activities that may occur in those areas. Oil- and gas-
related activities in the Beaufort Sea and Chukchi Sea OCS could adversely affect such species occurring in
or adjacent to these areas due to noise and disturbance, altered habitat, and spilled oil or other contaminants
(such as discharges of drilling muds and cuttings) resulting from those activities. The MMS assumes that
crude oil would not be released during exploration activities, but acknowledges that oil spills potentially
could occur during development/production activities.

Congress enacted the Endangered Species Act (ESA) “...to provide a means whereby the ecosystems upon

which endangered species and threatened species depend may be conserved” and “to provide a program for
the conservation of such...species.” To achieve this general goal, Congress specified the responsibilities of
Federal Agencies prior to taking actions that might affect threatened or endangered species. Section 7(a)(2)
of the ESA specifies:

Each federal agency shall, in consultation with and with the assistance of the Secretary, insure that
any action authorized, funded or carried out by such agency is not likely to jeopardize the
continued existence of any endangered species and threatened species or result in the destruction
or adverse modification of habitat of such species which is determined...to be critical, unless such
agency has been granted an exemption for such action...pursuant to subsection (h) of this chapter.

As part of such consultation, Federal Agencies proposing an action in an area are required to clarify
whether and what listed, proposed, and candidate species or designated or proposed critical habitats may be
in the action area. The action area is defined as “all areas to be affected directly or indirectly by Federal
action and not merely the immediate area involved in the action [S0 CFR §402.02].”

If it is determined that listed, proposed, and candidate species or designated or proposed critical habitat
may be in the action area, the Federal Agency proposing the action is required to identify what endangered
species or threatened species are likely to be affected by the Proposed Action and to help make the
determination of whether or not the Proposed Action is “likely to adversely affect” listed species and/or
critical habitat.

Consultation Background. Pursuant to requirements under the ESA of 1973, as amended, MMS has
previously consulted with the NMFS on potential effects of oil and gas leasing and exploration in the
Arctic, including activities in the Beaufort Sea and Chukchi Sea Planning Areas. Between 1980 and 1987,
inclusive, MMS and NMFS repeatedly consulted on lease sales in the Beaufort Sea, Chukchi Sea, and Hope
Basin Planning Areas. Between 1982 and 1987, inclusive, NMFS issued seven Biological Opinions related
to OCS lease sales. The conclusions in these opinions varied over time, as additional information became
available.

In 1987, MMS requested reinitiation of consultation and amendment of the opinions, where appropriate. In
November 1988, the NMFS prepared the Arctic Regional Biological Opinion (ARBO), which concerned
leasing and exploration activities in the Arctic Region (Beaufort Sea, Chukchi Sea, and Hope Basin OCS
Planning Areas). This 1988 opinion is the most recent opinion that includes proposed oil and gas activities
in the Chukchi Sea OCS Planning Area. In this opinion, NMFS concluded that: “Although we have
concluded that foreseeable exploration activities are not likely to jeopardize the bowhead or gray whales,
NOAA Fisheries is concerned about the potential additive effects of oil and noise from OCS activities in
the Arctic Region....”



The NMFS urged MMS to continue studies on the effects of OCS activities on endangered species, so that
the necessary information would be available for future consultations. They also provided conservation
recommendations.

In the 1988 Biological Opinion, in addition to providing its opinion on the incremental step of leasing and
exploration, NMFS provided its views on the entire action, including development and production. The
NMES wrote:

Under 50 CFR Section 402.14(k) of the Section 7 regulations, there must be a reasonable
likelihood that the entire action will not violate Section 7 (a)(2) of the ESA for the Federal agency
to proceed with the incremental step. Based on currently available information and technology
and the absence of effective mitigating measures, we believe that development and production
activities in the spring lead system used by bowhead whales for their migration would be likely to
jeopardize the population....

The NMFS provided reasonable and prudent alternatives to the action that MMS could adopt to avoid
jeopardy:

We believe that either (1) the lease blocks within 25 miles of the nearshore lead system should be
deferred from the lease sale [for example see the Coastal Deferral Alternative VI (MMS, 1987a)
for Lease Sale 109 and the Barrow Deferral Area identified by MMS during consultation for Lease
Sale 97] or, (2) if these blocks are leased, development and production activities should not be
approved unless and until further consultation results in a no jeopardy conclusion or a reasonable
and prudent alternative is developed and adopted that would avoid jeopardy....

In the Beaufort Sea, MMS also previously consulted on Beaufort Sea Planning Area Oil and Gas Lease
Sales 144 and 170. The NMFS stated that conclusions and recommendations contained in the 1988 ARBO
were applicable to Sales 144 and 170, and they concluded that leasing and exploration activities were not
likely to jeopardize the continued existence of endangered whales.

Because of the removal of the gray whale from the list of threatened and endangered species, the
availability of new information on the potential impacts of oil and gas-related noise on bowhead whales,
the use of new seismic survey technology in the Arctic, and trends in OCS activities in the Arctic Region,
MMS proposed to reinitiate consultation with NMFS on November 2, 1999. Due to lack of industry
interest in the Chukchi Sea and Hope Basin Planning Areas at that time MMS proposed, and NMFS agreed,
to limit the reinitiated consultation to leasing and exploration activities only in the Beaufort Sea Planning
Area. A revised Biological Opinion for Oil and Gas Leasing and Exploration Activities in the Beaufort Sea
was issued May 25, 2001. This opinion stated that: “Present and foreseeable future oil and gas exploration
activities on the Alaskan OCS are likely to occur only in the Beaufort Sea.”

Because of this assumption, which was based on the best information available at the time, the action area
for NMFS’s May 2001 Biological Opinion was defined as the Alaskan Beaufort Sea Planning Area,
extending from the Canadian border to the Barrow area. The 2001 Biological Opinion concluded that oil
and gas leasing and exploration in the Beaufort Sea is not likely to jeopardize the continued existence of
bowhead whales.

In 2002, MMS consulted with NMFS on Beaufort Sea Planning Area Oil and Gas Lease Sales 186, 195,
and 202, including leasing and exploration activities associated with the sales. The NMFS confirmed the
bowhead whale as the species under their jurisdiction to be included in MMS’s biological evaluation. The
NMES also indicated that separate consultations were under way, or would be initiated, regarding the
effects of the Trans-Alaska Pipeline System (TAPS) and the marine transport of oil from the terminal at
Valdez. They confirmed that MMS did not need to consult on listed species and critical habitat along the
pipeline or out of Valdez.

The MMS requested that NMFS uphold the Biological Opinion issued in May 2001 concerning Beaufort
Sea oil and gas leasing and exploration activities (the ARBO) for proposed Lease Sales 186, 195, and 202.



To assist NMFS in its consideration of this request, MMS submitted to NMFS the draft environmental
impact statement (EIS) for Lease Sales 186, 195, and 202 (the Beaufort Sea multiple-sale EIS), which
contained MMS’s Biological Evaluation of the Proposed Action on bowhead whales.

In a letter dated July 23, 2002, NMFS concluded that:

We find the May 2001 opinion addresses these sales, in terms of the listed species and habitats
present, the legal status of these species under the ESA having been unchanged, the anticipated
actions associated with these sales being consistent with those actions considered in the opinion,
and the sale area being consistent with that previously assessed. We also affirm that the...opinion
supercedes all existing biological opinions for leasing and associated exploration activities in the
Beaufort Sea Planning Area. We have not applied this conclusion to Sales 195 and 202 at this
time however, as the logic which MMS has used in determining the need for supplemental
analysis under NEPA for these sales would also apply to ESA consultation. The applicability of
the...opinion will be reconsidered prior to these subsequent sales.

After reviewing available information, MMS requested by letter dated December 10, 2003, that NMFS
concur that the conclusions, conservation recommendation, and all other sections of the May 25, 2001,
Biological Opinion for oil and gas leasing in the Beaufort Sea apply to proposed Lease Sale 195 and were
valid for inclusion in the Environmental Assessment (EA) for the sale. The MMS also requested
concurrence on ESA-listed species that might occur within or near the lease-sale area. In a letter dated
March 8, 2004, NMFS reiterated the positions they had previously stated that they did not apply their
conclusion about the applicability of the 2001 opinion to Sale 195, as the need for supplemental analysis
under the National Environmental Policy Act (NEPA) for that proposed sale would also extend to ESA
consultation. The NMFS stated that they would provide further comment on the applicability of the May
2001 opinion and the need for further consultation, pending their review of the EA prepared for the sale. In
an email dated March 26, 2004 (Smith, 2004, pers. commun.), NMFS informed MMS that:

There have been no additions or changes to ESA-listed species or critical habitat for which the
USDOC bears responsibility within the project area of Sale 195 since publication of the 2001
Regional Opinion. The bowhead whale remains the only such species likely to occur within the
U.S. Beaufort Sea, and no critical habitat has been designated for this species.

The MMS prepared a Biological Evaluation for consultation with NMFS regarding Beaufort Sea Lease
Sale 195 and sent this to NMFS on June 9, 2004, for their consideration of the applicability of the 2001
Biological Opinion to Sale 195. By letter dated June 28, 2004, NMFS responded that, after review of the
document and other information, they believed that the 2001 opinion continued to reflect the best available
scientific information and is not inconsistent with findings from applicable research that has occurred since
2001. The NMFS concluded that the conclusions and recommendations within the 2001 opinion remain
appropriate and applicable. They reaffirmed that that the May 2001 opinion supercedes all others for
leasing and associated exploration activities in the Beaufort Sea Planning Area. This correspondence
contains the most recent opinion from NMFS regarding the potential effects of OCS oil and gas leasing in
the Alaska Beaufort Sea Planning Area.

Due to industry response to MMS’ recent Beaufort Sea lease sales and call for information and nominations
in the Chukchi Sea, and based on discussions with industry, MMS realized that the aforementioned
assumption that present and foreseeable oil and gas exploration activities on the Alaskan OCS are likely to
occur only in the Beaufort Sea is no longer valid. Therefore, by letter of August 12, 2005, MMS informed
NMES that MMS expected to reinitiate consultation with NMFS on leasing and exploration activities that
could occur within the entire Beaufort Sea Planning Area and within the Chukchi Sea Program Area, as
delineated in the final EIS for MMS’ current 5-Year OCS Leasing Program. The current 5-Year Leasing
Program excludes the nearshore polynya area from leasing consideration in the Chukchi Sea.

The MMS notified NMFS that due to wording in the 1988 ARBO and, in some cases, other information
suggesting the possible occurrence of other listed species in areas within or near these two planning areas,
and with NMFS’ concurrence, MMS expected to include five species of cetaceans (bowhead, fin,



humpback, right, and sei whales) in the Biological Evaluation. However, MMS noted that, based on
previous correspondence with NMFS on this issue and based on its review of available information, MMS
was aware of only one listed species, the endangered bowhead whale, that commonly occurs in these two
planning areas. The MMS noted that it was not aware of any designated or proposed critical habitat for any
species that is under the jurisdiction of NMFS and that occurs within, near, or that could potentially be
affected by leasing or exploration activities within the Beaufort Sea or Chukchi Sea.

By letter of September 30, 2005, NMFS notified MMS that bowhead whales are found in the Alaskan
Beaufort Sea and Chukchi Sea OCS Areas and that humpback whales and fin whales, found in waters of
the Chukchi Sea and Bering Sea outside of these two planning areas, could be impacted secondarily by
OCS activities. The NMFS recommended their inclusion in MMS’s assessment of OCS activities on ESA-
listed species.

Based on the aforementioned correspondence and considerations, MMS has prepared this Biological
Evaluation under Section 7 of the ESA to assist NMFS in preparation of their Biological Opinion as to
whether the proposed oil and gas leasing and exploration activities are likely to jeopardize the continued
existence of endangered bowhead, fin, and humpback whales that may be affected by oil and gas activities
within the Beaufort Sea and Chukchi Sea Planning Areas (see Figure 1).

In this Biological Evaluation, we evaluate potential impacts on bowhead, fin, and humpback whales that
could occur due to oil and gas leasing and pre- and postlease exploration activities in the Beaufort Sea and
Chukchi Sea Planning Areas that may reasonably be expected to occur over the next 5 years. We also
provide information about potential impacts of oil and gas development, production, and abandonment in
these two areas to allow NMFS to make its determination as to whether the entire action will violate
Section 7(a)(2) of the ESA and, thus, whether MMS can proceed with the incremental step of leasing and
pre- and post-leasing exploration activities.

This Biological Evaluation includes all information on bowhead whales, and the potential effects of the
proposed actions on this species, that was contained within our 2002 multiple sale EIS for the Beaufort Sea
(USDOI, MMS, 2003a), EA for proposed Sale 195 (USDOI, MMS, 2004), and the Biological Evaluation
we prepared for consultation for Sale 195 (USDOI, MMS, 2004:Appendix C). However, in this evaluation,
MMS has summarized and updated relevant information about reasonably foreseeable, existing, and past
activities in the Beaufort Sea as well as included information about activities that could occur within the
Chukchi Sea Planning Area. We also have summarized and updated relevant and available information on
the bowhead whale and potential effects and cumulative effects on this species. Thus, this evaluation
brings together both the new information on bowhead biology and potential effects that has become
available since the writing of the 195 EA, the information provided in the Sale 195 EA and Biological
Evaluation, and much of that provided previously in the Beaufort Sea multiple-sale final EIS. It provides a
complete, single source for evaluation of the potential effects of the oil and gas leasing and exploration in
these OCS planning areas on the bowhead whales. This document also evaluates whether the humpback
and the fin whale could be adversely affected by oil and gas leasing and exploration that occurred within
the Beaufort Sea and Chukchi Sea Planning Areas.

Appendix I of this Biological Evaluation contains copies of the primary consultation communications to
date.

The analyses contained in this Biological Evaluation are based on assumptions about exploration and
development scenarios presented in Section II. The reader is referred to this section for a discussion of
assumptions MMS has made about seismic survey activities, exploratory drilling, resource-recovery rates
and quantities, timing of infrastructure development, platform emplacement, wells that may be drilled,
resource production timeframes, and other information about oil and gas activities that represent our best
evaluation about what activities may occur.

In the following sections, we provide the following information:



e adescription of reasonably foreseeable oil and gas activities in the Beaufort Sea and Chukchi Sea
OCS Planning Areas;

e available information on aspects of the biology, population ecology, history, regulatory history,
etc., of the bowhead whale that facilitates assessing potential effects of the Proposed Action on
this listed species;

e an analysis of the potential effects of the action on the bowhead whale based on biological studies,
review of the literature, and the views of species and subject matter experts; and

e an environmental baseline and potential cumulative effects on the species.

Guidance for the content of this section was taken from the Endangered Species Handbook (USDOI, Fish
and Wildlife Service [FWS], and NMFS, 1998) and from 50 CFR Section 402.12.

1. INFORMATION ABOUT LISTED SPECIES THAT MAY BEAFFECTED
BY THE PROPOSED ACTION IN THE ALASKAN BEAUFORT SEA AND
CHUKCHI SEA PLANNING AREAS

I1.A. Background.

Section 3(15) of the ESA, as amended, states: “(T)he term “species” includes any subspecies of fish or
wildlife or plants, and any distinct population segment of any vertebrate fish or wildlife which interbreeds
when mature” (16 U.S.C. § 1532). Thus, under the ESA, distinct population segments and subspecies are
included along with biological species in the definition of “species,” and such entities can be listed
separately from other subspecies and/or distinct population segments of the same biological species.

Based on the best available information, and on the guidance provided by the NMFS in their letter of
September 30, 2005, there are three species of cetaceans that are listed as endangered under the ESA that
can occur within or near one or both of the Beaufort Sea and Chukchi Sea OCS Planning Areas or that
could potentially be affected secondarily by activities within these planning areas. The common and
scientific names of these species are:

Bowhead whales (Balaena mysticetus)
Fin whales (Balaenoptera physalus)
Humpback whales (Megaptera novaeangliae)

These are the species we have included in this Biological Evaluation. There is no designated critical
habitat for any species for which NMFS has jurisdiction that potentially could be affected by these
Proposed Actions.

The MMS also informed NMFS that during an informal discussion following a public meeting in January
2006 in Point Hope, Alaska, MMS staff were told by an Alaskan Native whale hunter that a right whale had
been harvested relatively recently. The MMS has contacted NMFS protected resources staff regarding this
communication, and the agencies will follow up with the hunter to see if additional information is
available. We expect to keep NMFS updated on any additional information regarding the potential
presence of right whales in the Chukchi Sea, and we will follow NMFS’ guidance regarding whether we
should evaluate the potential for this species to be affected by the Proposed Action. We are unaware of
other information that indicates that right whales occur in areas that could be affected.

In the following pages, we also refer to and discuss specific “population stocks” of threatened and
endangered marine mammal species. The Marine Mammal Protection Act (MMPA) mandates
management of marine mammal population stocks. Under Section 3 of the MMPA, the “...term
‘population stock’ or ‘stock’ means a group of marine mammals of the same species, or smaller taxa in a
common spatial arrangement, that interbreed when mature” (16 U.S.C. § 1362 (11)). “Population stock”
(usually referred to simply as “stock”) designations of many groups of marine mammals have changed over
the past two decades, in large part due to focused efforts to define the stocks coupled with the availability



of relatively new tools with which to examine patterns of genetic variability from the field of molecular
genetics. Thus, because of new information, many species of marine mammals that were formerly treated
as if comprised of only a single stock, now may be subdivided into multiple stocks, or there may be
discussion of whether multiple stocks exist. In the cases of marine mammals for which separate stocks
have been delineated, we focus our description and evaluation of potential effects on those stocks that may
occur within or near the Beaufort Sea or Chukchi Sea Planning Area. However, we bring in information on
the biological species as a whole if it enhances the understanding of the relevant stock(s) or aids in
evaluation of the significance of any potential effects on the stock that occurs within or near these areas.

Because it is clear both from the aforementioned September 30, 2005, letter to MMS from NMFS and from
our own review that the bowhead is the species most likely to be impacted by oil and gas activities in the
Beaufort Sea and Chukchi Sea Planning Areas, we provide more detail on this species than on fin or
humpback whales. Because of their distribution, effects on the other two endangered whale species are
limited to potential far-field effects, including oil spills. However, while we provide considerable detail
about bowhead whales to NMFS sufficient to enable evaluation of our conclusions, we have tried to ensure
that key facts, assumptions, and uncertainties are not lost by highlighting these in portions of the text and
through the use of summaries.

11.B. Summary of Important Pertinent Information about Listed Species that
Underlies our Analyses.

11.B.1. Bowhead Whales. There is one ESA-listed species under the jurisdiction of the NMFS, the
bowhead whale, which regularly seasonally occurs within multiple areas of both the Chukchi Sea and
Beaufort Sea OCS Planning Areas and which occurs in areas that could be impacted from far-field (e.g., oil
spill) events. This population stock of bowheads is the most robust and viable of surviving bowhead
populations and, thus, its viability is critical to the long-term future of the biological species as a whole.
There is scientific uncertainty about the population structure of bowheads that use the Beaufort and
Chukchi Seas. Data indicate that what is currently referred to as the Western Arctic stock (by NMFS) or as
the Bering-Chukchi-Beaufort (BCB) Seas stock (by the International Whaling Commission [IWC]) of
bowheads is increasing in abundance and has increased in abundance substantially since the last ESA
consultation between MMS and NMFS involving the Chukchi Sea Planning Area (see Figure 2). There are
scientific analyses indicating that BCB Seas bowheads may have reached or are approaching, the lower
limit of their historic population size. There are related analyses supporting their removal from the list of
threatened and endangered species. The cause of the historic decline of this species was overharvesting by
commercial whalers. The primary known current human-related cause of mortality is a regulated
subsistence hunt by Alaskan Natives. Conservation concerns include: the introduction of noise and related
disturbance from existing, but especially potential future, oil and gas activities, shipping, other vessel
traffic, and hunting in calving, migration, and feeding areas; contamination of their habitat by pollutants
from planned and potential future oil and gas activity and by other local and distant pollution sources;
uncertain potential impacts of climate warming; vessel strikes; and entanglement. No data are available
indicating that, other than historic commercial whaling, any previous human activity has had a significant
adverse impact on the current status of BCB Seas bowheads or their recovery. The uncertainty of the stock
structure adds some uncertainty to summaries of the status of bowheads that may be impacted by the
proposed action. Currently available information indicates that bowheads that use the Alaskan Beaufort
Sea and Chukchi Sea Planning Areas are resilient at least to the level of human-caused mortality and
disturbance that currently exists, and has existed since the cessation of commercial whaling, within their
range. Data indicate that at least some bowheads are extremely long-lived (100+ years or more), and this
longevity can affect the potential for a given individual to be exposed to a high number of disturbance and
pollution events in its lifetime. Within or near areas where the proposed actions could occur, geographic
areas of particular importance to this stock include the areas of the spring lead system in both the Chukchi
and Beaufort Seas and areas that are used for feeding by large numbers of individuals in some years, but
not in all years. Available information indicates that most or much of the total calving of the bowheads,
which comprise most of the bowhead whales in the world, occurs during the spring migration in, and
adjacent to, especially the eastern Chukchi Sea and also the Beaufort Sea spring lead systems. Features of
its biology that particularly influence potential effects on this species from the proposed action are its



dependence on the lead system as its migratory pathway between wintering and summering grounds and its
extreme longevity. Recent data to evaluate bowhead use of the Chukchi Sea OCS Planning Area, or
adjacent areas to the south, are lacking.

11.B.2. Fin whales. Fin whales may occur seasonally in the southwestern Chukchi Sea, north of the
Bering Strait along the coast of Chukotka. Their known current summer feeding habitat includes the
southern portion, especially the southwestern portion, of the Chukchi Sea along the Asian coast. This
species’ current use of parts of its range is probably modified due to serious population reduction during
commercial hunting. However, there is no indication that fin whales typically occur within the Chukchi
Sea Planning Area or in areas directly adjacent to that area, or that they will tend to occur there even if full
population recovery occurs. There have been only rare observations of fin whales into the eastern half of
the Chukchi Sea. Data indicate they do not typically occur in the northeast Chukchi Sea and this species
has not been observed in the Alaskan Beaufort Sea. The NMFS has concluded that there is no reliable
information about population abundance trends, and that reliable estimates of current or historical
abundance are not available, for the entire Northeast Pacific fin whale stock. Fin whales are a widely
distributed species. Ranges of population estimates from the 1970’s for the entire North Pacific are 14,620-
18,630 (Ohsumi and Wada, 1974). There are no recent data to confirm their lack of use of the Chukchi Sea
Planning Area, or adjacent areas to the south.

11.B.3. Humpback whales. The northern Bering Sea, Bering Strait, and southern Chukchi Sea along the
Chukchi Peninsula are the northern extreme of the range of the humpback whale. Their known current
summer feeding habitat includes the southern portion, especially the southwestern portion, of the Chukchi
Sea. Historically, large numbers of humpbacks were seen feeding near Cape Dezhnev. Humpback whale
use of portions of their range also has been influenced by their severe population reduction due to historic
commercial hunting. Available information does not indicate humpback whales inhabit the Chukchi Sea or
Beaufort Sea Planning Areas. There are no recent data to confirm their lack of use of the Chukchi Sea

Planning Area, or adjacent areas to the south.

11.C. Bowhead Whale.

11.C.1. Introduction. Information provided in this section provides, updates and, in some cases,
summarizes information from the Beaufort Sea multiple-sale EIS (USDOI, MMS, 2003a), the Biological
Evaluation for Lease Sale 195, and the EA for Lease Sale 195 (USDOI, MMS, 2004) and supplements this
information with more recent information on the Western Arctic stock of the bowhead whale. All available
information is considered in our update of our analyses of the potential effects of the Proposed Action on
bowhead whales. Additionally, we provide an update of baseline information and information related to
evaluating potential cumulative anthropogenic impacts on this population, as defined under the ESA. As
noted in the beginning of this document, we incorporate by reference all information provided previously in
the Beaufort Sea multiple-sale final EIS, which provided a detailed evaluation of the bowhead whale and its
habitat, the potential effects of three lease sales in the Beaufort Sea Planning Area and related activities on
this stock of whales, and an evaluation of cumulative effects on this population stock.

The NMFS issued their Biological Opinion on Issuance of Annual Quotas Authorizing the Harvest of
Bowhead Whales to the Alaska Eskimo Whaling Commission for the Period 2003 through 2007 (NMFS,
2003a). Relatedly, in February 2003 the NMFS published the Final Environmental Assessment for Issuing
Subsistence Quotas to the Alaska Eskimo Whaling Commission for a Subsistence Hunt on Bowhead Whales
for the Years 2003 through 2007 (NMFS, 2003b). The NOAA and the North Slope Borough (NSB)
convened the first Workshop on Bowhead Whale Stock Structure Studies in the Bering-Chukchi-Beaufort
Seas: 2005-2006 (USDOC, NOAA and NSB, 2005). The second meeting of this group is scheduled for
spring 2006. The Scientific Committee of the IWC reviewed and critically evaluated new information
available on the bowhead whale at their 2003 and 2005 meetings (IWC, 2003a, 2005a,b) and conducted an
in-depth status assessment of this population in 2004 (IWC, 2004a,b). The MMS published Aerial Surveys
of Endangered Whales in the Beaufort Sea, Fall 2002-2004 (Monnett and Treacy, 2005). The Final 2003
Alaska Marine Mammal Stock Assessment (Angliss and Lodge, 2003) for this stock remains the most recent
finalized stock assessment available, as no stock assessment was finalized in 2004. There is a revised draft



stock assessment for 2005 available for this population (Angliss and Outlaw, 2005). The NMFS published
the Notice of Determination - Endangered and Threatened Species; Final Determination on a Petition to
Designate Critical Habitat for the Bering Sea Stock of Bowhead Whales (67 FR 55767). Details on
bowheads that might lie outside the scope of the material provided here, in our multiple-sale EIS, or in our
EA for proposed Lease Sale 195, may be provided in one or more of these documents. We have reviewed
and considered information in these documents and other available information in our evaluation of
potential environmental impacts.

11.C.2. ESA Listing History, Current Status, and Possible Delisting of the Western Arctic Stock of
Bowhead Whale. The bowhead whale was listed as endangered on June 2, 1970. No critical habitat has
been designated for the species. The NMFS received a petition on February 22, 2000, requesting that
portions of the U.S. Beaufort and Chukchi Seas be designated as critical habitat for the Western Arctic
stock (Bering Sea stock) of bowhead whales. On August 30, 2002, the NMFS made a determination not to
designate critical habitat for this population of bowheads (67 FR 55767) because: (1) the population
decline was due to overexploitation by commercial whaling, and habitat issues were not a factor in the
decline; (2) the population is abundant and increasing; (3) there is no indication that habitat degradation is
having any negative impact on the increasing population; and (4) existing laws and practices adequately
protect the species and its habitat.

All available information (e.g., Shelden et al., 2001; IWC, 2004a,b, 2005a,b; NMFS, 2003a,b); indicates
that the BCB Seas population of bowheads is increasing, resilient to the level of mortality and other adverse
effects that are currently occurring due to the subsistence hunt or other causes, and may have reached the
lower limit of the estimate of the population size that existed prior to intensive commercial whaling.

Shelden et al. (2001) proposed that the bowhead whale species should be listed under the ESA as five
distinct population segments, based on the distinct population segment definition developed by the NMFS
and FWS in 1996. The five separate stocks of bowhead whales are the Bering Sea stock (referred to in
IWC documents as the BCB Seas bowhead and as the Western Arctic stock in the NMFS’s Alaska Marine
Mammal stock assessments), the Spitsbergen stock, the Davis Strait stock, the Hudson Bay stock, and the
Okhotsk stock. Shelden et al. (2001) evaluated each proposed distinct population segment to determine
whether one or more should be reclassified. The authors presented two models to evaluate the status of
bowhead whale stocks, one that they developed based on World Conservation Union criterion D1 and E
(World Conservation Union, 1996, as referenced in Shelden et al., 2001), and a model developed by Gerber
and DeMaster (1999) for ESA classification of North Pacific humpback whales. Under each of these
classification systems, the authors determined that the Bering Sea population of bowhead whales should be
delisted, whereas the other four populations of bowheads should continue to be listed as endangered (see
also criticism of this determination by Taylor, [2003], the response of Shelden et al. [2003] and discussion
by the IWC’s Scientific Committee [[WC, 2003a]).

11.C.3. Bowhead Population Structure and Current Stock Definitions. The IWC currently recognizes
five stocks of bowheads for management purposes (IWC, 1992), with one of them being the BCB Seas
stock. The BCB Seas bowheads are the largest of all surviving bowhead populations and the only stock to
inhabit U.S. waters. All of the stocks except for the BCB Seas bowhead stock are “comprised of only a few
tens to a few hundreds of individuals” (Angliss and Outlaw, 2005:209). Thus, the BCB Seas bowheads are
the most robust and viable of surviving bowhead populations. The viability of bowheads in the BCB
Seas stock is critical to the long-term future of the biological species as a whole.

The Scientific Committee of the IWC previously concluded that the BCB Seas bowheads comprise a single
stock (DeMaster et al., 2000, as cited in IWC, 2003a). However, after an in-depth evaluation of available
data, the Scientific Committee (IWC, 2004a) concluded that there is temporal and spatial heterogeneity
among these bowheads, but analyses do not necessarily imply the existence of subpopulations with limited
interbreeding; it was premature to draw conclusions about the relative plausibility of any hypotheses about
stock structure or to reject any of them. Subsequently, “The Bowhead Group” (USDOC, NOAA and NSB,
2005) created a set of five stock-structure hypotheses, modified this set, and currently recommends testing
of the following hypotheses: (1) one stock of BCB Seas bowheads as described and previously accepted by
the IWC (Rugh et al., 2003); (2) one stock with generational gene shift; (3) temporal migration—there are
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two stocks and two putative wintering area, with the two stocks migrating separately in the spring but
together in the fall; (4) segregation of stocks; spatial segregation of stocks; and (5) Chukchi Circuit—one
population migrates from the Bering Sea to the Beaufort Sea in spring and back again in the fall, whereas
the second leaves the Bering Sea, heads northwest along the Chukotka coast, heads towards the Barrow
Canyon and then back to the Bering Sea (see USDOC, NOAA and NSB, 2005 for detailed descriptions and
discussions). After more recent information provided to the IWC Subcommittee on Bowhead, Right and
Gray Whales (IWC, 2005b), the subcommittee agree that what is termed the “Oslo Bump” (a significant
increase in genetic difference between pairs of whales sampled approximately 1 week apart at Barrow
during the fall migration) appears to be a real pattern within the data that are available. However,
additional data are needed to determine if these data actually typify the bowhead population, and there is no
single hypothesis adequate to explain the pattern. Stock structure is unclear at the time of writing of
this Biological Evaluation (see IWC, 2004b, 2005a,b; USDOC, NOAA and NSB, 2005 for detailed
descriptions and discussions). The IWC will be conducting an Implementation Review focusing on the
stock structure of the BCB Seas bowhead with the goal of completing this at the 2007 annual meeting
(IWC, 2005a). Two related intersessional workshops, one that occurred in 2005 and one that will occur in
spring 2006, are focusing on this topic (IWC, 2005a,b).

The uncertainty about the stock structure of bowheads that inhabit the Chukchi and Beaufort seas
adds uncertainty to the analysis of potential effects. It is not currently clear whether one or more
population stocks of bowheads potentially could be impacted by the proposed activities. If more than one
population may be affected, it may be that the areas in which the two stocks are likely to be vulnerable to
adverse effects varies. If there is more than one stock, it is not clear what the estimated population sizes of
the potentially affected population stocks are.

11.C.4. Bowhead Past and Current Population Abundance. Woody and Botkin (1993) estimated that
the historic population abundance of bowheads in the Western Arctic stock was between 10,400 and 23,000
whales in 1848 before the advent of commercial whaling, which severely depleted bowhead whales. They
estimated that between 1,000 and 3,000 animals remained in 1914 near the end of the commercial-whaling
period.

Based on both survey data and the incorporation of acoustic data, the abundance of the Western Arctic
stock of bowhead whales was estimated between 7,200 and 9,400 individuals in 1993 (Zeh, Raftery, and
Schaffner, 1995), with 8,200 as the best population estimate. This estimate was recently revised by Zeh
and Punt (2004) to 8,167 (CV=0.017) and is the estimate used by the NMFS in their draft 2005 stock
assessment (Angliss and Outlaw, 2005). An alternative method produced an estimate of 7,800 individuals,
with a 95% confidence interval of 6,800-8,900 individuals. Data indicate that the Western Arctic stock
increased at an estimated rate of about 3.1% (Raftery, Zeh, and Givens, 1995) to 3.2% (Zeh, Raftery, and
Schaffner, 1995) per year from 1978-1993. The estimated increase in the estimated population size most
likely is due to a combination of improved data and better censusing techniques, along with an actual
increase in the population.

George et al. (2004) estimated abundance in 2001 to be 10,470 (SE = 1,351) with a 95% confidence
interval of 8,100-13,500. This estimate indicates a substantial increase in population abundance since 1993
and suggests that population abundance may have reached the lower limits of the historical population
estimate. Zeh and Punt (2004, cited in Angliss and Outlaw, 2005) provided a slightly revised population
estimate of 10,545 CV(N) =0,128 to the IWC in 2004. George et al. (2004) estimated that the annual rate
of increase (ROI) of the population from 1978-2001 was 3.4% (95% CI 1.7%-5%) and Brandon and Wade
(2004) estimate an ROI of 3.5% (95% CI 2.2-4.9%). The number of calves (121) counted in 2001 was the
highest ever recorded for this population and this fact, when coupled with the estimated rate of increase,
suggests a steady recovery of this population (George et al., 2004). This steady recovery is likely due to
low anthropogenic mortality, a relatively pristine habitat, and a well-managed subsistence hunt (George et
al., 2004).

11.C.5. Bowhead Reproduction, Survival and Non-Human Sources of Mortality. Information gained

from the various approaches at aging BCB Seas bowhead whales and estimating survival rates all suggest
that bowheads are slow-growing, late-maturing, long-lived animals with survival rates that are
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currently high (Zeh et al., 1993; see below). Female bowheads probably become sexually mature at an
age exceeding 15 years, from their late teens to mid-20’s (Koski et al., 1993) ( Schell and Saupe, 1993:
about 20 years). Their size at sexual maturity is about 12.5-14.0 meters (m) long, probably at an age
exceeding 15 years (17-29 years: Lubetkin et al., 2004 cited in IWC, 2004b). Most males probably
become sexually mature at about 17-27 years (Lubetkin et al., 2004 cited in IWC, 2004b). Schell and
Saupe (1993) looked at baleen plates as a means to determine the age of bowhead whales and concluded
that bowheads are slow-growing, taking about 20 years to reach breeding size. Based on population
structure and dynamics, Zeh et al. (1993) also concluded that the bowhead is a late-maturing, long-lived
animal (George et al., 1999) with fairly low mortality. Photographic recaptures by Koski et al. (1993) also
suggested advanced age at sexual maturity of late teens to mid-twenties.

Mating may start as early as January and February, when most of the population is in the Bering Sea but
has also been reported as late as September and early October (Koski et al., 1993). Mating probably peaks
in March-April (IWC, 2004b). Gestation has been estimated to range between 13 and 14 months (Nerini et
al., 1984, as reported in Reese et al., 2001; Reese et al., 2001) and between 12 and 16 months by Koski et
al. (1993) (see also information and discussion in IWC, 2004b). Reese et al. (2001) developed a nonlinear
model for fetal growth in bowhead whales to estimate the length of gestation, with the model indicating an
average length of gestation of 13.9 months. Data indicate most calving occurs during the spring
migration when whales are in the Chukchi Sea. Koski et al. (1993) reported that calving occurs from
March to early August, with the peak probably occurring between early April and the end of May (Koski et
al., 1993). The model by Reese et al. (2001) also indicated that conception likely occurs in early March to
early April, suggesting that breeding occurs in the Bering Sea. The conception date and length of gestation
suggests that calving is likely to occur in mid-May to mid-June, when whales are between the Bering Strait
and Point Barrow (in the Chukchi Sea). Reese et al. (2001) said this is consistent with other observations in
the region, including: (a) relatively few neonate-cow pairs reported by whalers at St. Lawrence Island; (b)
many neonates seen during the whale census in late May; (c) relatively few term females taken at Barrow;
(d) taken females with term pregnancies appeared close to parturition; and (e) most of the herd believed to
have migrated past Barrow by late May. Females give birth to a single calf probably every 3-4 years.

Discussion during the in-depth assessment by the IWC (2004b) also indicated that differences in lipid
content between females of the same length and size are attributable to pregnant versus nonpregnant
females. This may imply a high biological cost of reproduction, a fact noteworthy in considering the
potential impact of excluding females from feeding areas. George et al. (2004, cited in IWC, 2004b)
estimated pregnancy rates of 0.333/year and an estimated interbirth interval of 3.0 years using data from
postmortem examinations of whales landed at Barrow and Kaktovik in the winter.

There is little information regarding causes of natural mortality for BCB Seas bowhead whales. Bowhead
whales have no known predators except, perhaps, killer whales and subsistence whalers. The frequency of
attacks by killer whales probably is low (George et al., 1994). A relatively small number of whales likely
die as a result of entrapment in ice (Philo et al., 1993). Little is known about the effects of microbial or
viral agents on natural mortality.

The discovery of traditional whaling tools recovered from five bowheads landed since 1981 (George et al.,
1995) and estimates of age using aspartic-acid racemization techniques (George et al., 1999) both suggest
bowheads can live a very long time, in some instances more than 100 years. The oldest harvested females
whose ages were estimated using corpora albicans accumulation to estimate female age were more than 100
years old (George et al., 2004, cited in IWC, 2004b). Discussion in the IWC (2004b) indicated that neither
lifespan nor age at sexual maturity is certain. Lifespan may be greater than the largest estimates.

Using aerial photographs of naturally marked bowheads collected between 1981 and 1998, Zeh et al.
(2002:832) estimated “the posterior mean for bowhead survival rate...is 0.984, and 95% of the posterior
probability lies between 0.948 and 1.” They noted that a high estimated survival rate is consistent with
other bowhead life-history data.

11.C.6. Migration, Distribution, and Habitat Use. As available information permits, we provide detailed
summary and discussion about the migration, distribution, and habitat use of bowheads to provide insight
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into areas where bowheads might be exposed to oil- and gas-related activities, when they might be exposed,
and what the significance of their exposure in certain geographic areas might be relative to that in other
areas. We include information, as available, about female with calves. This aids our evaluation of
potential effects and informs potential mitigations of effects.

The BCB Seas bowheads generally occur north of 60° N. and south of 75° N. (Angliss and Outlaw, 2005)
in the Bering, Chukchi, and Beaufort seas. They have an affinity for ice and are associated with relatively
heavy ice cover and shallow continental shelf waters for much of the year.

11.C.6.a. Winter and Other Use of the Bering Sea. Bowhead whales of the BCB Seas stock overwinter
in the central and western Bering Sea. Most mating probably occurs in the Bering Sea. The amount of
feeding in the Bering Sea in the winter is unknown as is the amount of feeding in the Bering Strait in the
fall (Richardson and Thomson, 2002). In the Bering Sea, bowheads frequent the marginal ice zone,
regardless of where the zone is, and polynyas. Important winter areas in the Bering Sea include polynyas
along the northern Gulf of Anadyr, south of St. Matthew Island, and near St. Lawrence Island. Bowheads
congregate in these polynyas before migrating (Moore and Reeves, 1993).

Observations by Mel’nikov, Zelensky, and Ainana (1997) from shore-based observations of waters
adjacent to the Chukotka Peninsula in 1994-1995 indicate that bowheads winter in the Bering Sea along
leads and polynyas adjacent to the Asian coastline. Mel’nikov, Zelensky, and Ainana (1997) summarized
that in years when there is little winter ice, bowheads inhabit the Bering Strait and potentially inhabit
southern portions of the Chukchi Sea.

During their southward migration in the autumn, bowheads pass through the Bering Strait in late October
through early November on their way to overwintering areas in the Bering Sea. Large numbers of
bowheads were taken in June and July during commercial whaling over large portions of the northwestern
and northcentral Bering Sea (Figure 1b in Dahlheim et al., 1980, from Townsend, 1935).

11.C.6.b. Spring Migration. Some, or nearly all (see stock discussion above), of the bowheads that winter
in the Bering Sea migrate northward through the Bering Strait to the Chukchi Sea and through the Alaskan
Beaufort Sea to summer feeding grounds in the Canadian Beaufort Sea. The bowhead northward spring
migration appears to coincide with ice breakup and probably begins most years in April (possibly late
March depending on ice conditions) and early May. It is thought to occur after the peak of breeding, which
is believed to occur in March-April (C. George, cited in IWC, 2004b).

Bowheads congregate in the polynyas before migrating (Moore and Reeves, 1993; Mel’nikov, Zelensky,
and Ainana, 1997). Large numbers of bowheads were taken in June and July during commercial whaling
over large portions of the northwestern and northcentral Bering Sea (Figure 1b in Dahlheim et al., 1980,
from Townsend, 1935). Bowheads migrate up both the eastern and western sides of the Bering Strait in the
spring (Mel’nikov, Zelensky, and Ainana, 1997; Mel’nikov et al., 2004). They pass through the Bering
Strait and eastern Chukchi Sea from late March to mid-June through newly opened leads in the shear zone
between the shorefast ice and the offshore pack ice. During spring aerial surveys in the late 1980’s,
bowheads were documented to be migrating in shorefast leads and polynyas up the coast of northwestern
Alaska (see Figures 4 and 5 in Mel’nikov, Zelensky, and Ainana, 1997).

Based on shore-based surveys in 1999-2001, Mel’nikov et al. (2004) observed that the start of spring
migration from the Gulf of Anadyr varies between cold and mild years by up to 30 days, but in both
instances, continues at least until June 20. Mel’nikov et al. (2004) also reported that weather influenced
migration, with migration seeming to stop when there were storms or high winds in the western Bering
Strait or at the exit from the Gulf of Anadyr.

The migration past Barrow takes place in pulses in some years (e.g., in 2004) but not in others (e.g., 2003)
(Koski et al., 2004, cited in IWC, 2004b). At Barrow, the first migratory pulse is typically dominated by
juveniles. This pattern gradually reverses and by the end of the migration, there are almost no juveniles.
Currently, the whales are first seen at Barrow around April 9-10. In later May (May 15-June), large whales
and cow/calf pairs are seen (H. Brower, in USDOC, NOAA and NSB, 2005; IWC, 2004b). Koski et al.
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(2004b) found that females and calves constituted 31-68% of the total number of whales seen during
the last few days of the migration. Their rate of spring migration was slower and more circuitous
than other bowheads. Calves had shorter dive duration, surface duration, and blow interval than their
mothers. Calf blow rate was nearly 3 times that of their mothers. Most calving probably occurs in the
Chukchi Sea. Some individuals or subset of the population may summer in the Chukchi Sea.

Several studies of acoustical and visual comparisons of the bowhead’s spring migration off Barrow indicate
that bowheads also may migrate under ice within several kilometers of the leads. Data from several
observers indicate that bowheads migrate underneath ice and can break through ice 14-18 centimeters [cm]
(5.5-7 inches [in]) thick to breathe (George et al., 1989; Clark, Ellison, and Beeman, 1986). Bowheads
may use cues from ambient light and echoes from their calls to navigate under ice and to distinguish thin
ice from multiyear floes (thick ice). After passing through Barrow from April through mid-June, they move
easterly through or near offshore leads. East of Point Barrow, the lead systems divide into many branches
that vary in location and extent from year to year. The spring-migration route is offshore of the barrier
islands in the central Alaskan Beaufort Sea.

11.C.6.c. Summer. Bowheads arrive on their summer feeding grounds near Banks Island from mid-May
through June (July: IWC, 2005b) and remain in the Canadian Beaufort Sea and Amundsen Gulf until late
August or early September (Moore and Reeves, 1993). Bowhead whales are seen also in the central
Chukchi Sea and along the Chukotka coast in July and August. They may occupy the northeastern Chukchi
Sea in late summer more regularly than commonly believed (Moore, 1992; USDOC, NOAA, and NSB,
2005), but it is unclear if these are “early-autumn” migrants or whales that have summered nearby (Moore
et al., 1995) or elsewhere. Bowhead whales have been observed near Barrow in the mid-summer (e.g.,
Brower, as cited in USDOI, MMS, 1995). Eight bowheads were observed near Barrow on July 25, 1999, 2
at 71° 30 N., 155° 40°W. to 155° 54’ W. from a helicopter during a search, and six at 71° 26’ N., 156° 23’
W. from the bridge of the icebreaker Sir Wilfrid Laurier (Moore and DeMaster, 2000). Moore and
DeMaster (2000:61) noted that these observations are consistent with Russian scientist suggestions that
“...Barrow Canyon is a focal feeding area for bowheads and that they ‘move on’ from there only when
zooplankton concentrations disperse (Mel nikov et al. 1998)” and consistent with the time frame of earlier
observations summarized by Moore (1992.)

Some biologists conclude that almost the entire Bering Sea bowhead population migrates to the Beaufort
Sea each spring and that few whales, if any, summer in the Chukchi Sea. Incidental sightings suggest that
bowhead whales may occupy the Chukchi Sea in the summer more regularly than commonly believed.
Moore (1992) summarized observations of bowheads in the northeastern Chukchi in late summer. Other
scientists maintain that a few bowheads swim northwest along the Chukotka coast in late spring and
summer in the Chukchi Sea. Observation by numerous Russian authors (cited in Mel nikov, Zelensky, and
Ainana [1997:8]) indicates that bowheads occur in waters of the Chukchi Sea off the coast of Chukotka in
the summer.

Harry Brower, Jr. observed whales in the Barrow area in the middle of the summer, when hunters were
hunting bearded seals on the ice edge (Brower, as cited in USDOI, MMS, 1995). The monitoring program
conducted while towing the single steel drilling caisson to the McCovey location in 2002 recorded five
bowhead whales off Point Barrow on July 21.

Recent systematic data about bowhead distribution and abundance in the Chukchi Sea OCS Planning Area
are lacking. The MMS funded large-scale surveys in this area when there was oil and gas leasing and
exploration, but while surveys in the Beaufort Sea have continued, the last surveys in the Chukchi Sea were
about 15 years ago. These data were summarized by Mel’nikov, Zelensky, and Ainana (1997), Moore
(1992), Moore and Clarke (1990), and Moore, DeMaster, and Dayton (2000). We have plotted counts of
bowheads observed in the Chukchi Sea during those surveys (Figure 3), because they visually provide
limited insight into areas where bowheads may be exposed to oil and gas activities should they occur in the
Chukchi Sea Planning Area. However, we caution against over-interpretation of these data out of context
of survey effort, because these data were collected between 1979 and 1991. They should not be interpreted
as indicating current use of the Chukchi Sea by bowhead whales. However, they are the best data that are
available.
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Bowheads found in the Bering and Chukchi Seas in the summer may be part of the expanding Western
Arctic stock (DeMaster et al., 2000, as referenced in Angliss, DeMaster, and Lopez, 2001).

Evidence indicates that the number of bowheads that inhabit the BCB Seas has increased substantially since
the time of the surveys (Brandon and Wade, 2004, cited in IWC, 2004b). Temporal and spatial patterns of
distribution also may be modified. Conversely, earlier information may have inferred less variability in
distribution than actually existed.

11.C.6.d. Fall Habitat Use and Migration. Those bowheads that have been summer feeding in the
Canadian Beaufort Sea begin moving westward into Alaskan waters in August and September. While few
bowheads generally are seen in Alaskan waters until the major portion of the migration takes place
(typically mid-September to mid-October), in some years bowheads are present in substantial numbers in
early September (Greene and McLennan, 2001; Treacy, 1998). In 1997, Treacy (1998) reported sighting
170 bowheads, including 6 calves, between Cross Island and Kaktovik on September 3 during the first
flight of the survey that year. In 1997, Treacy (1998) observed large numbers of bowheads between
Barrow and Cape Halkett in mid-September. Large numbers were still present between Dease Inlet and
Barrow in early October (although they may not have been the same individuals).

There is some indication that the fall migration, just as the spring migration, takes place in pulses or
aggregations of whales (Moore and Reeves, 1993). Eskimo whalers report that smaller whales precede
large adults and cow-calf pairs on the fall migration (Braham et al., 1984, as reported in Moore and Reeves,
1993). During the autumn migration Koski and Miller (2004, cited in IWC, 2004b) found decreasing
proportions of small whales and increasing proportions of large whales as one moved offshore. “Mothers
and calves tended to avoid water depths less than (<) 20 m.” (Koski and Miller, cited in IWC, 2004b:14).
These authors also found that in the Central Beaufort Sea in late August, the vast majority of the whales
were subadults and this percentage declined throughout the autumn to about 35% by early October. They
reported that mother/calf pairs “arrived in September and were common until early October” (Koski and
Miller, 2004, cited in IWC, 2004b).

Inupiat whalers estimate that bowheads take about 2 days to travel from Kaktovik to Cross Island, reaching
the Prudhoe Bay area in the central Beaufort Sea by late September, and 5 days to travel from Cross Island
to Point Barrow (T. Napageak, 1996, as cited in NMFS, 1999).

Individual movements and average speeds (approximately 1.1-5.8 kilometers per hour [km/h]) vary widely
(Wartzog et al., 1990; Mate, Krutzikowsky, and Winsor, 2000). Much faster speeds (e.g., up to 9.8 + 4.0
km/h) were estimated for bowheads migrating out of the Gulf of Anadyr during the northward spring
migration (Mel’nikov et al., 2004).

Wartzog et al. (1989) placed radio tags on bowheads and tracked the tagged whales in 1988. One tagged
whale was tracked for 915 km as it migrated west at an average speed of 2.9 kim/h in ice-free waters. It
traveled at an average speed of 3.7 km/h in relatively ice-free waters and at an average speed of 2.7 km/h
through eight-tenths ice cover and greater. Another whale traveled 1,291 km at an average speed of 5.13
km in ice-free waters but showed no directed migratory movement, staying within 81 km of the tagging
site. Additional tagged whales in 1989 migrated 954-1,347 km at average speeds of 1.5-2.5 km/h (Wartzog
et al., 1990). Mate, Krutzikowsky, and Winsor (2000) tagged 12 juvenile bowhead whales with satellite-
monitored radio tags in the Canadian Beaufort Sea. The whale with the longest record traveled about 3,886
km from Canada across the Alaskan Beaufort Sea to the Chukchi Sea off Russia and averaged 5.0 km/h.
This whale’s speed was faster, though not significantly faster, in heavy ice than in open water.

Oceanographic conditions can vary during the fall migration from open water to more than nine-tenths ice
coverage. The extent of ice cover may influence the timing or duration of the fall migration. Miller, Elliot,
and Richardson (1996) observed that whales within the Northstar region (long. 147°-150° W.) migrate
closer to shore in light and moderate ice years and farther offshore in heavy ice years, with median
distances offshore of 30-40 km (19-25 miles [mi]) in both light and moderate ice years and 60-70 km (37-
43 mi) in heavy ice years. Moore (2000) looked at bowhead distribution and habitat selection in heavy,
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moderate, and light ice conditions in data collected during the autumn from 1982-1991. This study
concluded that bowhead whales select shallow inner-shelf waters during moderate and light ice conditions
and deeper slope habitat in heavy ice conditions. During the summer, bowheads selected continental slope
waters and moderate ice conditions (Moore, DeMaster, and Dayton, 2000). Interseasonal depth and ice-
cover habitats were significantly different for bowhead whales. Ljungblad et al. (1987) observed during the
years from 1979-1986 that the fall migration extended over a longer period, that higher whale densities
were estimated, and that daily sighting rates were higher and peaked later in the season in light ice years as
compared to heavy ice years.

Fall aerial surveys of bowhead whales in the Alaskan Beaufort Sea have been conducted since 1979 by the
Bureau of Land Management and the MMS (Ljungblad et al., 1987; Treacy, 1988-1998, 2000). Over a 19-
year period (1982-2000), there were 15 years with some level of offshore seismic exploration and/or
drilling activity and 4 years (1994, 1995, 1999, and 2000) in which neither offshore activity took place
during September or October. The parametric Tukey HSD test was applied to MMS fall aerial-transect
data (1982-2000) to compare the distances of bowhead whales north of a normalized coastline in two
analysis regions of the Alaskan Beaufort Sea from 140-156° W. longitude (see USDOI, MMS, 003a:Map
7). While the Tukey HSD indicates significant differences between individual years, it does not compare
actual levels of human activity in those years nor does it test for potential effects of sea ice and other
oceanographic conditions on bowhead migrations (Treacy, 2000). Treacy (2000) showed in a year-to-year
comparison that the mean migration regionwide in fall 1998 was significantly closer to shore in both the
East and West Regions than in 1999, a year with no offshore seismic or drilling activity during the fall
season in the Alaskan Beaufort Sea.

While other factors may have dominating effects on site-specific distributions, such as prey concentrations,
seismic activities, and localized vessel traffic, broad-area fall distributions of bowhead whale sightings in
the central Alaskan Beaufort Sea may be driven by overall sea-ice severity (Treacy, 2001). Treacy (2002)
concluded that:

Bowhead whales occur farther offshore in heavy-ice years during fall migrations across the
Central Alaskan Beaufort Sea (142° W to 155° W longitudes). Bowheads generally occupy
nearshore waters in years of light sea-ice severity, somewhat more offshore waters in moderate ice
years, and are even farther offshore in heavy ice years. While other factors...may have localized
effects on site-specific distributions, broad-area distributions of bowhead whale sightings in the
central Alaskan Beaufort Sea are related to overall sea-ice severity.

Further evidence that bowhead whales migrate at varying distances from shore in different years also is
provided by site-specific studies monitoring whale distribution relative to local seismic exploration in
nearshore waters of the central Beaufort Sea (Miller et al., 1997; Miller, Elliot, and Richardson, 1998;
Miller et al., 1999). In 1996, bowhead sightings were fairly broadly distributed between the 10-m and 50-
m depth contours. In 1997, bowhead sightings were fairly broadly distributed between the 10-m and 40-m
depth contours, unusually close to shore. In 1998, the bowhead migration corridor generally was farther
offshore than in either 1996 or 1997, between the 10-m and 100-m depth contours and approximately 10-60
km from shore.

Aerial surveys near the proposed Liberty development project in 1997 (BPXA, 1998) showed that the
primary fall-migration route was offshore of the barrier islands, outside the proposed development area.
However, a few bowheads were observed in lagoon entrances between the barrier islands and in the
lagoons immediately inside the barrier islands, as shown in Figures 4-4 and 4-5 of the Environmental
Report submitted by BPXA for the Liberty development project (BPXA, 1998). Because survey coverage
in the nearshore areas was more intensive than in offshore areas, maps and tabulations of raw sightings
overestimate the importance of nearshore areas relative to offshore areas. Transects generally did not
extend south of the middle of Stefansson Sound. Nevertheless, these data provide information on the
presence of bowhead whales near the then-proposed Liberty development area during the fall migration.
Probably only a small number of bowheads, if any, came within 10 km (6 mi) of the area.
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Some bowheads may swim inside the barrier islands during the fall migration. For example Frank Long,
Jr. reported that whales are seen inside the barrier islands near Cross Island nearly every year and are
sometimes seen between Seal Island and West Dock (U.S. Army Corps of Engineers, 1999). Crews from
the commercial-whaling ships looked for the whales near the barrier islands in the Beaufort Sea and in the
lagoons inside the barrier islands (Brower, 1980). Whales have been known to migrate south of Cross
Island, Reindeer Island, and Argo Island during years when fall storms push ice against the barrier islands
(Brower, 1980). Inupiat whaling crews from Nuigsut also have noticed that the whale migration appears to
be influenced by wind, with whales stopping when the winds are light and, when the wind starts blowing,
the whales started moving through Captain Bay towards Cross Island (Tuckle, as cited in USDOI, MMS,
1986). Some bowhead whales have been observed swimming about 25 yards from the beach shoreline near
Point Barrow during the fall migration (Rexford, as cited in USDOI, MMS, 1996b). A comment received
from the Alaska Eskimo Whaling Commission on the Liberty draft EIS indicated that Inupiat workers at
Endicott have, on occasion, sighted bowheads on the north side of Tern Island. No specific information
was provided regarding the location of the whale.

Data are limited on the bowhead fall migration through the Chukchi Sea before the whales move south into
the Bering Sea. Bowhead whales commonly are seen from the coast to about 150 km (93 mi) offshore
between Point Barrow and Icy Cape, suggesting that most bowheads disperse southwest after passing Point
Barrow and cross the central Chukchi Sea near Herald Shoal to the northern coast of the Chukotka
Peninsula. However, sightings north of 72° N. latitude suggest that at least some whales migrate across the
Chukchi Sea farther to the north. Mel’nikov, Zelensky, and Ainana (1997) argued that data suggest that
after rounding Point Barrow, some bowheads head for the northwestern coast of the Chukotka Peninsula
and others proceed primarily in the direction of the Bering Strait and into the Bering Sea. Mel’nikov (in
USDOC, NOAA, and NSB, 2005) reported that abundance increases along northern Chukotka in
September as whales come from the north. More whales are seen along the Chukotka coast in October.
J.C. George (cited in IWC, 2004b) noted that bowheads pass through the Bering Strait into the Bering Sea
between October and November on their way to overwintering areas in the Bering Sea.

The timing, duration, and location of the fall migration along the Chukotka Peninsula are highly variable
and are linked to the timing of freezeup (Mel’nikov, Zelensky, and Ainana, 1997). Whales migrate in “one
short pulse over a month” in years with early freezeup, but when ice formation is late, whales migrate over
a period of 1.5-2 months in 2 pulses (Mel’nikov, Zelensky, and Ainana, 1997:13.

11.C.6.e. Summary and Evaluation of Known Use of the Beaufort Sea by Bowheads. Bowhead whales
may occur in the portions of the Beaufort Sea Planning Area from spring through late fall. Spatial
distribution, length of residency, habitat use, and timing of use is variable among years. Currently, the
whales are first seen at Barrow around April 9-10, and this early pulse is dominated by juveniles. The
size/age composition of whales entering the Beaufort gradually switches so that by later in May (May 15-
June) large whales and cow/calf pairs are seen. Most of the herd is believed to have migrated past Barrow
by late May. After passing Barrow, whales travel in spring leads through heavy pack ice, generally in a
northeasterly direction, eventually heading east toward the southeastern Beaufort Sea, reaching the
Canadian Beaufort by July. The number of bowheads observed feeding in Canadian waters is variable as is
the distribution and behavior of whale observed there. They range through the Beaufort Sea in the summer.
Large numbers of whale have been observed in early September in western portions of the planning area. It
is not clear whether these whales migrated west early or did not migrate into the eastern Beaufort. The
extent and locations of feeding in portions of the Beaufort Sea Planning Area varies considerably among
years. In late summer (typically early September, but sometimes beginning earlier), bowhead whales
migrate west. Data indicate that bowheads occupy inner and outer shelf habitat in light and moderate ice
years but occur in outer shelf and slope habitat in years of heavy ice.

11.C.6.f. Summary and Evaluation of Known Use of the Chukchi Sea by Bowhead Whales. The
Chukchi Sea OCS Planning Area is an integral part of the total range of BCB Seas bowhead whales, and
portions of this planning area are either part of or are primary calving ground during the spring for these
whales. During the spring (widely bracketed as mid-March to approximately mid-June), bowheads migrate
through leads on their way to summer feeding grounds. This lead system is an apparently obligate pathway
for this population. Most calving apparently occurs during the spring migration between April and early
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June. In some years, parts of the spring lead system in the Chukchi Sea west, northwest, and southwest of
Barrow are used as feeding areas over extended periods of time during the spring migration, but this use is
inconsistent. Bowhead whales have been observed throughout the summer in waters along the northeastern
Chukchi Peninsula of Russia (and along the southeastern portion of the Chukchi Peninsula in the Bering
Sea). In the autumn, bowheads are in the Chukchi Sea as part of their autumn migration back to the Bering
Sea from about mid-September through October, passing through Bering Strait to the Bering Sea between
October and November. Some of the bowheads whales are very far north (e.g., 72° N. latitude) in the
Chukchi. After passing Barrow, some of the whales head towards Wrangell Island and then follow the
Asian coast southeast to the Bering Sea. Observations indicate bowheads feed along the Russian coast in
the autumn. Lee et al. (2005) summarized that both bulk body tissue and baleen isotopic values indicate
that the Bering and Chukchi sea regions are the predominant feeding areas for adults and subadults. Some
of the feeding in the western Alaskan Beaufort Sea (e.g., west of Harrison Bay) is on prey advected from
the Chukchi Sea.

Recent systematic data about bowhead seasonal patterns of distribution, abundance, and habitat use in the
Chukchi Sea OCS Planning Area are lacking. The MMS funded large-scale surveys in this area when there
was oil and gas leasing and exploration, but the last surveys were about 15 years ago. Since that period,
data indicate that the bowhead population has increased substantially (about 3.3-3.4%/year), there have
been significant reductions in sea-ice extent and a great decline in average sea-ice thickness ice (see the
section on climate warming in the Baseline section). For these reasons, we acknowledge considerable
uncertainty about the extent of current use of the Chukchi Sea by bowhead whales, especially during the
summer months and the fall migration.

11.C.7. Bowhead Feeding. The importance of the Alaskan Beaufort Sea as a feeding area for bowheads is
an issue of concern to Inupiat whalers and is a major issue in evaluating the potential significance of any
effect that may occur as a result of oil and gas activities in the Beaufort Sea and Chukchi Sea Planning
Areas. Both MMS and the NSB believe that, with regards to understanding bowhead feeding within the
Alaskan Beaufort Sea, there are major questions that remain to be answered (Stang and George, 2003).

Because of the importance of this topic in past discussions and evaluations, we provide considerable detail
about available information.

Bowheads are filter feeders, filtering prey from the water through baleen fibers in their mouth. They
apparently feed throughout the water column, including bottomfeeding as well as surface skim feeding
(Wiirsig et al., 1989). Skim feeding can occur when animals are alone and conversely may occur in
coordinated echelons of over a dozen animals (Wiirsig et al., 1989). Food items most commonly found in
the stomachs of harvested bowheads include euphausiids, copepods, mysids, and amphipods. Euphausiids
and copepods are thought to be their primary prey. Lowry, Sheffield, and George (2004) documented that
other crustaceans and fish also were eaten but were minor components in samples consisting mostly of
copepods or euphausiids.

Available data indicate that bowhead whales feed in both the Chukchi and Beaufort Sea Planning Areas
and that this use varies in degree among years, among individuals, and among areas. It is likely that
bowheads continue to feed opportunistically where food is available as they move through or about the
Alaskan Beaufort Sea, similar to what they are thought to do during the spring migration.

Observations from the 1980’s documented that some feeding occurs in the spring in the northeastern
Chukchi Sea, but this feeding was not consistently seen (e.g., Ljungblad et al., 1987; Carroll et al., 1987).
Stomach contents from bowheads harvested between St. Lawrence Island and Point Barrow during April
into June also indicated it is likely that some whales feed during the spring migration (Carroll et al., 1987,
Shelden and Rugh, 1995, 2002). Carroll et al. (1987) reported that the region west of Point Barrow seems
to be of particular importance for feeding, at least in some years, but whales may feed opportunistically at
other locations in the lead system where oceanographic conditions produce locally abundant food. Lowry
(1993) reported that the stomachs of 13 out of 36 spring-migrating bowheads harvested near Point Barrow
between 1979 through 1988 contained food. Lowry estimated total volumes of contents in stomachs
ranged from less than 1 to 60 liters (L), with an average of 12.2 L in eight specimens. Shelden and Rugh
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(1995) concluded that “In years when oceanographic conditions are favorable, the lead system near Barrow
may serve as an important feeding ground in the spring (Carroll et al., 1997).” Richardson and Thomson
(2002) concluded that some, probably limited, feeding occurs in the spring.

It is known that bowhead whales feed in the Canadian Beaufort in the summer and early fall (e.g., Wiirsig
et al, 1985), and in the Alaskan Beaufort in late summer/early fall (Lowry and Frost, 1984; Ljungblad et al.,
1986; Schell and Saupe, 1993; Lowry, Sheffield, and George, 2004; summarized in Richardson and
Thomson, 2002). Available information indicates it is likely there is considerable inter-annual variability
in the locations where feeding occurs during the summer and fall in the Alaska Beaufort Sea, in the length
of time individuals spend feeding, and in the number of individuals feeding in various areas in the Beaufort
Sea.

In at least some years, some bowheads apparently take their time returning westward during the fall
migration, sometimes barely moving at all, with some localities being used as staging areas due to abundant
food resources or social reasons (Akootchook, 1995, as reported in NMFS, 1). The Inupiat believe that
whales follow the ocean currents carrying food organisms (e.g., Napageak, 1996, as reported in NMFS,
2001). Bowheads have been observed feeding not more than 1,500 feet (ft) offshore in about 15-20 ft of
water (Rexford, 1979, as reported in NMFS, 2001). Nuigsut Mayor Nukapigak testified at the Nuiqsut
Public Hearing on March 19, 2001, that he and others saw a hundred or so bowhead whales and gray
whales feeding near Northstar Island (USDOI, MMS, 2002). Some bowheads appear to feed east of Barter
Island as they migrate westward (Thomson and Richardson, 1987).

Interannual variability in the use of areas of the Beaufort Sea by bowheads for feeding also has been
observed during aerial surveys by MMS and others. Ljungblad et al. (1986) reported that feeding
bowheads comprised approximately 25% of the total bowheads observed during aerial surveys conducted
in the Beaufort Sea from 1979 through 1985. Miller, Elliott, and Richardson (1998) reported observing
many aggregations of feeding whales in nearshore waters near or just offshore of the 10-m depth contour
during late summer/autumn 1997. In some years (e.g., 1997) (Miller, Elliot, and Richardson, 1998; Treacy,
2002), many aggregations have been seen feeding (e.g., between Point Barrow and Smith Bay), whereas in
other years very little feeding was observed. Bowheads occasionally have been observed feeding north of
Flaxman Island.

Treacy (2002) summarized data regarding the frequency of feeding and milling of bowhead whales
observed on transect during aerial surveys conducted by MMS in the Beaufort Sea between 1982 and 2001.
Because whales exhibiting milling behavior also may be feeding whales, whales with milling behavior
were included with whales with apparent feeding behavior, even though some milling whales may have
been engaged in other forms of social behavior. Feeding and milling whales observed per unit effort for
each fall season (1982-2001) were mapped for visual comparison of relative occurrence of these behaviors
in the Alaskan Beaufort Sea. Treacy (2002) summarized that a greater relative occurrence of feeding
and/or milling behavior in bowhead whales was detected on transect near the mouth of Dease Inlet during
aerial surveys of bowhead whales in the Beaufort Sea in 6 out of 20 years (1984, 1989, 1997, 1998, 1999,
and 2000). In 4 of those years (1989, 1997, 1998, and 1999), Treacy also reported that a similar frequency
of feeding and/or milling behavior was observed on transect near Cape Halkett, Alaska. During this 20-
year period, there were 9 years when feeding and/or milling behaviors were noted on transect, but not in or
near either Dease Inlet or Cape Halkett (1982, 1983, 1985, 1986, 1988, 1990, 1993, 1995, and 1996). In
1987, 1991, 1992, 1994, and 2001, Treacy (2002) reported that neither feeding nor milling behaviors were
noted on transect at any location in the study area. Interannual and geographic variation in prey availability
likely accounts for opportunistic feeding aggregations in particular years and locations (Treacy, 2002).

Of 245 whales observed during 2003 during MMS BWASP, 31% were classified as milling but none as
feeding (Monnett and Treacy, 2005). Monnett and Treacy (2005) reported concentrations of milling
whales nearshore north and northwest of Oliktok Point on September 20, 2003. In 2004, 29% of 253
bowheads observed were classified as feeding and 10% as milling. Locations of feeding whales included
northeast of Barrow, in Smith Bay, and to the west of Kaktovik. Milling whales were in the far eastern
portions of the study area.
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Data from MMS’s BWASP surveys (e.g., Treacy, 1998, 2000) shows high numbers of whales, many of
which were feeding, in some areas over relatively long periods (e.g., weeks) of time in some years (e.g.,
1997) in areas in the western Alaskan Beaufort) but not in others.

In the years that feeding whales are seen in a given area over a period of time, if the same individuals are
staying in the areas and feeding, for these lengths of time, in those years they could be deriving a higher
than typical percentage of their yearly energetic requirements from the Alaskan Beaufort Sea.

Based on stomach content data supplemented by behavioral evidence, far more than 10% of the bowheads
that passes through the eastern Alaskan Beaufort Sea during late summer and autumn feed there. Based on
examination of the stomach contents of whales harvested in the autumn between 1969-2000, Lowry,
Sheffield, and George (2004) found that there were no significant difference in the percentages of
bowheads that had been feeding between those harvested near Kaktovik (83%), Barrow (75%), or between
subadults (78%) versus adults (73%). Twenty-four out of 32 whales taken during the fall at Kaktovik from
1979-2000 and included in this analysis were considered to have been feeding (Lowry and Sheffield, 2002).
The status of three other whales was uncertain. Copepods were the dominant prey species by volume.
Seventy-seven out of 106 whales harvested during the fall near Barrow from 1987-2000 and included in
this analysis were considered to have been feeding. The status of two other whales was uncertain. There
was no estimate of stomach contents for 61 whales. Of the 77 whales classified as feeding whales, there
were estimates of stomach volume for 16 autumn-feeding whales. Euphausiids were the dominant prey
species by volume.

Stomach volumes are reported for 34 of 90 whales harvested in the autumn at Kaktovik and Barrow. The
stomach of the harvested whales contained highly variable amounts of food (range=2-150 L at Kaktovik,
with 39% containing with >20 L and 11% containing >100 L; n=18) (range =1-189 L at Barrow, with 56%
containing with >20 L and 31% containing >100 L; n=16) (Table 6 in Lowry, Sheffield, and George,
2004:219). Four out of five whales taken during the fall at Cross Island from 1987-2000 were considered
to have been feeding (at least 10 items or 1 L of prey). Length-girth relationships show that subadult
bowheads, and possibly adults, gain weight while in the Beaufort Sea in summer and lose weight while
elsewhere. Lipid content of blubber, at least in subadults, is higher when they leave the Beaufort in fall
than when they return in spring. This evidence suggests the importance of feeding in the Beaufort Sea
during summer and early autumn. They do not show what fraction of the annual feeding occurs in the
eastern and central Beaufort Sea. Lowry, Sheffield, and George (2004:221) concluded that:

...Bowhead whales feed regularly in the nearshore waters of the eastern, central and western
Alaskan Beaufort Sea during September and October...this entire region should be considered an
integral part of the summer-autumn feeding range of bowhead whales. Results of stomach
contents analysis, aerial observations, and traditional knowledge suggest that reference to the
passage of bowhead whales through this region as a ‘westward autumn migration’ is
misleading...it is a very incomplete description of their activities in the region. Second, feeding
near Barrow during the spring migration is not just occasional, but rather a relatively common
event...However, the amount of food in the stomachs tends to be lower in spring than in
autumn....

However, examination of stomach contents only showed whether or not bowhead whales had fed
and what prey were eaten, and it does not directly address the relative significance of feeding in
various regions...This unresolved issue remains important in the evaluation of possible cumulative
effects of oil and gas development on bowhead whales.....

Because the standard for classifying a whale as feeding is set so low, but prey volumes are rarely reported,
we find it difficult to critically evaluate these findings relative to the issue of assessing the importance of
various areas as bowhead feeding area, either to the population as a whole or to segments of the population.
As pointed out by Thomson, Koski, and Richardson (2002), there is a large difference between a stomach
with a small amount of prey (10 prey items) and one that is full.
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It is unclear how important this feeding is in terms of meeting the annual food needs of the population or to
meeting the food needs of particular segments of the population (e.g., see discussion in Richardson and
Thomson, 2002). Many assumptions, such as those about residence time and approximations, influence
current conclusions. Because marked individuals have not been studied, it is unclear how much variability
also exists among classes of individuals or individuals within a class in habitat residency times, or what
factors influence residency times.

Richardson and Thomson (2002) pointed out that bowhead activity throughout the year needs to be
considered when evaluating the importance of feeding in the eastern Alaskan Beaufort Sea in late summer
and autumn.

Although numerous observations have been made of bowheads feeding during both the spring migration
north to the Beaufort Sea and the fall migration west across the Alaskan Beaufort Sea, quantitative data
showing how food consumed in the Alaskan Beaufort Sea contributes to the bowhead whale population’s
overall annual energy needs is fairly limited.

A study by Richardson (1987) concluded that food consumed in the eastern Beaufort Sea contributed little
to the bowhead whale population’s annual energy needs, although the area may be important to some
individual whales. The study area for this 1985-1986 study extended from eastern Camden Bay to the
Alaska/Canada border from shore to the 200-m depth contour for the intensive study area, and
beyond this contour only for aerial survey data (Richardson and Thomson, 2002). The conclusion was
controversial. The NSB’s Science Advisory Committee (1987) believed the study was too short in duration
(two field seasons, one of which was limited by ice cover), suboptimal sampling designs, and difficulties in
estimating food availability and consumption. The Committee did not accept the conclusion that the study
area is unimportant as a feeding area for bowhead whales.

Richardson and Thomson (2002) finalized the report from the MMS-funded feeding study entitled
Bowhead Whale Feeding in the Eastern Alaskan Beaufort Sea: Update of Scientific and Traditional
Information, which compiled and integrated existing traditional and scientific knowledge about the
importance of the eastern Alaskan Beaufort Sea for feeding by bowhead whales. The project was an
extension, with additional fieldwork (mainly in September of 1998, 1999, and 2000), of the previous study
conducted in 1985 and 1985. The primary study area for this study extended the westward boundary about
1° longitude from that of the 1985-1986 study. Thus the boundary for the latter study was near the middle
of Camden Bay (145° W. longitude). With the concurrence of the NSB Scientific Review Board, efforts in
deep offshore areas were de-emphasized in this latter study so as to concentrate efforts in shallow areas of
particular concern to Kaktovik hunters and, potentially, to oil industry. Boat-based zooplankton sampling
in 1998-2000 was limited to areas seaward of the 50-m contour. Aerial surveys extended to the 200-m
contour, and MMS surveys extended further.

Griffiths (1999) noted that the average zooplankton biomass in the study area was higher in 1986 than in
1998. Habitat suitable for feeding appears to have been less common in the eastern Alaskan Beaufort Sea
in 1998 than it was in 1986. In 1998, the principal feeding area within the eastern study area appeared to
have been near Kaktovik. Griffiths, Thomson, and Bradstreet (2002) discussed zooplankton biomass
samples collected in the Canadian Beaufort Sea during the 1980’s and in the Alaskan Beaufort Sea in 1986,
1998, and 1999, where bowhead whales were either observed feeding or where whales had been observed
feeding the previous day. Bowhead whales feed in areas with a higher than average concentration of
zooplankton. The distribution of biomass values at locations with feeding bowheads indicates that the
feeding threshold for bowheads may be a wet biomass of ~800 milligrams per cubic meter (mg/m?).

Most whales observed where zooplankton were sampled were subadults. “Adult bowheads tend to feed
where large copepods predominate” (Richardson and Thomson, 2002:xxv.

Koski (2000) summarized that the most common activity of bowheads in the eastern Alaskan Beaufort Sea

during late summer and autumn was feeding. Bowhead use of the eastern Alaskan Beaufort Sea during late
summer and autumn can be highly variable from year to year, with substantial differences in the numbers,
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size classes, residence times, and distributions of bowheads recorded there during 1985, 1986, 1998, and
1999.

Although various types of evidence (with the exception of isotope ratios) (see below) indicate that the
eastern Beaufort Sea as a whole, including the Canadian Beaufort, is important to bowhead whales for
feeding, the eastern Alaskan Beaufort Sea is only a small fraction of that area (Richardson and Thomson,
2002.

Similarly, data indicate that the amount of time bowheads spend feeding in the fall in the eastern Alaskan
Beaufort Sea is highly variable among years. Available evidence indicates that in many years, the average
bowhead does not spend much time in the eastern Alaskan Beaufort Sea and, thus, does not feed there
extensively. Bowhead whales moved quickly through the area in 1998 and did not stop to feed for any
great period of time. In contrast, during 1986, subadult whales stopped to feed in the study area for periods
of at least several days. In 1999, adult whales stopped to feed in the Flaxman-to-Herschel zone for
extended periods (Koski et al., 2002). In 1999, the main bowhead feeding areas were 20-60 km offshore in
waters 40-100 m deep in the central part of the study area east and northeast of Kaktovik, between
Kaktovik and Demarcation Bay (Koski, Miller, and Gazey, 2000). In 1999, one bowhead remained in the
study area for at least 9 days, and 10 others remained for 1-6 days. Their mean rate of movement was
about one-eighth of the rate observed in 1998.

Koski et al. (2002) used six calculation methods to estimate residence time for whales in the eastern
Alaskan Beaufort Sea area, from Flaxman Island to Herschel Island. The annual residence time varied
from 2.1-8.3 days and averaged 5.1 days. Of the individual bowheads that traveled through this portion of
the Alaskan Beaufort Sea, some spent at least 7 days.

Miller et al. (2002) pointed out that it is difficult to recognize feeding behavior during typical aerial
surveys. More focused observations are usually needed to obtain evidence of feeding below the surface.

Baleen from bowhead whales provides a multiyear record of isotope ratios in prey species consumed during
different seasons, including information about the occurrence of feeding in the Bering Sea and Chukchi Sea
system. The isotopic composition of the whale is compared with the isotope ratios of its prey from various
geographic locations to make estimates of the importance of the habitat as a feeding area.

Carbon-isotope analysis of bowhead baleen has indicated that a significant amount of feeding may occur in
wintering areas (Schell, Saupe, and Haubenstock, 1987).

Carbon-isotope analysis of zooplankton, bowhead tissues, and bowhead baleen indicates that a significant
amount of feeding may occur in areas west of the eastern Alaskan Beaufort Sea, at least by subadult whales
(Schell, Saupe, and Haubenstock, 1987). Subadult whales show marked changes in the carbon isotope over
the seasons, indicating that carbon in the body tissues is replaced to a large extent from feeding in summer
and feeding in the autumn-winter months. In contrast, adult animals sampled show very little seasonal
change in the carbon isotope and have an isotopic composition best matched by prey from the western and
southern regions of their range, implying that little feeding occurs in summer (Schell and Saupe, 1983).

The importance of the Alaskan Beaufort Sea as a bowhead feeding area also may have changed, or be
changing, due to changes in prey availability elsewhere in their range. Isotope data indicate that primary
productivity in the Bering and southern Chukchi seas is declining. Schell (1999a) looked at baleen from 35
bowheads that were archived, in addition to whales from the recent harvest, and constructed an isotopic
record that extends from 1947-1997. He inferred from this record that seasonal primary productivity in the
North Pacific was higher over the period from 1947-1966, and then began a decline that continues to the
most recent samples from 1997. Isotope ratios in 1997 are the lowest in 50 years and indicate a decline in
the Bering Sea productivity of 35-40% from the carrying capacity that existed 30 years ago. If the decline
in productivity continues, the relative importance of the eastern Beaufort Sea to feeding bowheads may
increase (Schell, 1999b).
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Lee and Schell (2002) analyzed carbon isotope ratios in bowhead whale muscle, baleen, and fat, and in
bowhead food organisms. They found that the isotopic signatures in zooplankton from Bering and Chukchi
waters, which sometimes extend into the western Beaufort Sea, are similar and cannot be differentiated
from one another. Zooplankton from the eastern Beaufort Sea (summer and early autumn range) has an
isotopic signature that is distinct from that in Bering/Chukchi zooplankton. Lee and Schell compared these
isotopic signatures in zooplankton to isotopic signatures in bowhead tissues.

Lee and Schell (2002) found that carbon isotopes in the muscle sampled in the fall were not significantly
different from those in muscle sampled in the spring. Carbon isotopes in the muscle during both seasons
closely matched the isotope ratios of zooplankton from the Bering and Chukchi waters, indicating most of
the annual food requirements of adults and subadults are met from that portion of their range. Based on the
comparison of carbon isotopes in the zooplankton and in bowhead tissues, they estimate that 10-26% of the
annual bowhead feeding activity was in the eastern and central Beaufort Sea waters, roughly east of
Prudhoe Bay.

Isotope data from baleen showed different feeding strategies by adult and subadult whales. Subadults
acquired sufficient food in the eastern Beaufort Sea to alter the carbon isotope ratios in baleen relative to
baleen representing feeding in Bering and Chukchi waters. Baleen plates from subadults showed a wider
range in isotope ratios than those from adults, suggesting active feeding over all parts of their range.

Much of the isotopic evidence seems to indicate that especially adult bowhead whales feed primarily on
prey from the Bering and/or Chukchi Sea (Schell, Saupe, and Haubenstock, 1987; Schell and Saupe, 1993;
Lee and Schell, 2002). Hoekstra et al. (2002) found seasonal values were consistent for all age classes of
bowhead whales and suggested that the Bering and Beaufort seas are both important regions for feeding.

In contrast, Hoekstra et al. (2002) concluded that seasonal fluctuations in carbon isotope values was
consistent for all age classes of bowhead whales and suggests that the Bering and Beaufort seas are both
important regions for feeding. Hoekstra et al. (2002) included data on isotope ratios in tissue subsamples
from some of the same individual bowheads from Kaktovik and Barrow that were analyzed by Lee and
Schell. There was an apparent discrepancy in the data from these two studies and somewhat different
conclusions. The source of the discrepancy related to differences in the results from the Kaktovik whale-
muscle samples. Hoekstra et al. (2002) suggest the percentage of annual feeding activity in the eastern
Beaufort Sea could be on the order of 37-45% (compared to 10-26%). This discrepancy was considered
critical in assessing the importance of feeding in the eastern Beaufort Sea. Lee and Schell subsequently
repeated their isotopic analyses on additional subsamples from the same Kaktovik whales and obtained the
same results they obtained initially (Lee and Schell, 2002). These re-analyses confirm the accuracy of the
measurements reported by Lee and Schell in their draft report. Hoekstra et al. have not repeated their
isotopic analyses at this time; therefore, the reason for the discrepancy between the two sets of data remains
uncertain.

Recently, Lee at al. (2005) published data from isotope ratio analyses of bowhead baleen from whales all of
whom except one had been harvested in the autumn of 1997-1999 (Barrow: n=4; Kaktovik: n=10) and
muscle (Barrow: n=14; Kaktovik: n=10). Results of these samples were compared to data from baleen
collected in past studies from both spring (predominantly) and autumn whales in 1986-1988 (see Table 1 in
Lee et al., 2005:274). Lee et al. (2005:285) concluded that the new data continue to indicate that the BCB
Seas “bowhead whale population acquires the bulk of its annual food intake from the Bering-Chukchi
system.... Our data indicate that they acquire only a minority of their annual diet from the eastern and
central Beaufort Sea...although subadult bowheads apparently feed there somewhat more often than do
adults.”

Thomson, Koski, and Richardson (2002) tried to reconcile the low estimates of summer feeding, as
indicated by the isotope data of Lee and Schell, with other data: behavioral observations showing frequent
feeding in the eastern Beaufort Sea during the summer and early autumn; zooplankton sampling near
bowheads feeding in those areas shows that whales concentrate their feeding at locations with much higher
than average biomasses of zooplankton; frequent occurrence of food in the stomachs of bowheads
harvested in the Alaskan Beaufort Sea during late summer and autumn; and length-girth relationships show

23



that subadult bowheads, and possibly adults, gain weight while in the Beaufort Sea in summer and lose
weight while elsewhere; and lipid content of blubber, at least in subadults, is higher when they leave the
Beaufort in fall than when they return in spring. Although some of this evidence suggests the importance
of feeding in the Beaufort Sea during summer and early autumn, those types of data on summer and early
fall feeding in the Beaufort Sea do not specifically show what fraction of the annual feeding occurs in the
eastern and central Beaufort Sea. No comparable data on feeding, girth, or energy content have been
obtained during and after the whales feed in the Chukchi sea in mid- to late fall.

They concluded that bowheads fed for an average of 47% of their time in the eastern Alaskan Beaufort Sea
during late summer and autumn. A substantial minority of the feeding occurred during travel. Among
traveling whales, feeding as well as travel was occurring during a substantial percentage of the time, on the
order of 43%.

Assumptions about residence times influence these energetics-related estimates. As noted, available data
indicate there is variability in habitat use among years. Because marked individuals have not been studied,
it is unclear how much variability also exists among individuals in habitat residency times or what factors
influence residency times.

Estimated food consumption by bowheads in the eastern Alaskan study area (Flaxman Island to the
Alaska/Canada border) was expressed as a percentage of total annual consumption by the population
(Thomson, Koski, and Richardson, 2002). This was done separately for each year of the study and
averaged for the 5 years of the study.

The amount of feeding in the Chukchi Sea and Bering Strait in the fall is unknown as is the amount of
feeding in the Bering Sea in the winter (Richardson and Thomson, 2002). Richardson and Thomson
(2002:xxxviii) concluded that: “...behavioral, aerial-survey, and stomach-content data, as well as certain
energetics data...show that bowheads also feed widely across the eastern and central Beaufort Sea in
summer and fall.”

They also concluded (Richardson and Thomson, 2002:xliii) that:

In an average year, the population of bowhead whales derives an estimated 2.4% of annual
energetic requirements” in the eastern part of the Alaskan Beaufort Sea studied.

In 1 of 5 years of study, the population may have derived 7.5% or more of annual energetic
requirements from the area. Utilization of the study area varies widely in time and space
depending on zooplankton availability and other factors. In 4 of 5 study years, the bowhead
population was estimated to consume <2% of its annual requirements within the eastern Alaskan
Beaufort Sea during late summer and autumn....

Sensitivity analysis indicated that the upper bound of the 95% confidence interval was below 5% in four of
the years. This upper bound was 16.5% in 1999, when the best estimate was 7.5%. Richardson and
Thomson (2002) stated that they suspected the whale-days figure for 1999 was overestimated, and that the
16.5% upper bound on that confidence interval was unrealistically high. Richardson and Thomson
(2002:xliv) concluded that: “It is implausible that the population would consume more than a few percent
of its annual food requirements in the study year in an average year.”

One source of uncertainty that affected the analyses related to bowhead energetics is that the amount of
feeding in the Chukchi Sea and Bering Strait in the fall is unknown as is the amount of feeding in the
Bering Sea in the winter (Richardson and Thomson (2002). In mid to late fall, at least some bowheads feed
in the southwest Chukchi. Detailed feeding studies have not been conducted in the Bering Sea in the
winter.

Thomson, Koski, and Richardson (2002) offered a feeding scenario, parts of which are speculative, that

might be consistent with all these data. In this scenario, feeding occurs commonly in the Beaufort Sea in
summer and early autumn, and bowheads gain energy stores while feeding there. However, zooplankton
availability is not as high in the Beaufort Sea during summer as in the Chukchi and northern Bering seas
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during autumn. Also, feeding in the western Beaufort in autumn effectively may be on Chukchi prey
advected to that area. Thus, bowheads might acquire more energy from Bering/Chukchi prey in autumn
than from eastern and central Beaufort prey in summer/early autumn. Given this, plus an assumed low
turnover rate of body components, the overall body composition of bowheads may be dominated by
components from the Bering/Chukchi system, even at the end of the summer when leaving the Beaufort.
Energy gained in the Beaufort and Chukchi seas during summer and fall presumably is used during winter
when food availability is low, resulting in reduced girth and energy stores when returning to the Beaufort
Sea in spring than when leaving in autumn.

Richardson and Thomson (2002) pointed out that the isotopic and behavioral and stomach content data
might not be in conflict, if prey availability in the Chukchi and/or Bering Sea were “notably better” than in
the eastern Beaufort Sea. However, they also point out that: “...it is difficult to understand why bowheads
would migrate from the Bering-Chukchi area to the Beaufort Sea if feeding in the Beaufort Sea were
unimportant.”

Richardson and Thomson (2002) note that while the study has provided many new data about bowhead
feeding ecology and related biology, “...there are still numerous approximations, assumptions, data gaps,
and variations of opinion regarding the interpretation of data. This is inevitable.... The authors do not
claim that the project has resolved all uncertainty about the importance of the eastern Alaskan Beaufort Sea
for feeding by bowhead whales....”

Thus, the aforementioned study acknowledges certain limitations and the results of this study confirmed
that the eastern Alaskan Beaufort Sea is used by bowhead whales for feeding (Stang and George, 2003).
Richardson and Thomson (2002) summarized that this use varies widely in degree among years and
individuals.

11.C.8. Summary of Information about Bowhead Whale Status, Abundance, Distribution, Habitat
Use and Ecology Relevant to Assessing Effects of the Proposed Action. Available new information
does not indicate that there has been any significant negative or other change in the population status of the
Bering-Chukchi-Beaufort Sea bowhead whale population since MMS consulted with NMFS in 2003
regarding Beaufort Lease Sale 195 (USDOI, MMS, 2004) or the Beaufort Sea multiple-sale EIS (USDOI,
MMS, 2003a). All recent available information indicates that the population has continued to increase in
abundance over the past decade and may have doubled in size since about 1978. The estimated current
annual rate of increase is similar to the estimate for the 1978-1993 time series. There is discussion in the
scientific and regulatory communities regarding the potential delisting of this population. Bowheads feed
in the Alaskan Beaufort Sea, but the extent and location of that feeding varies widely among years and
locations. Bowheads are extremely long lived, slow growing, slow to mature, and currently have high
survival rates. These features affect their vulnerability to pollution and disturbance in their environment.
They are also unique in their ecology and their obligate use of lead systems to transit to summering
grounds. This reliance on spring leads, and the fact that they apparently calve during the spring northward
migration, also are features of their ecology that heightens their vulnerability to disturbance and oil spills in
some areas. There are locations in the Beaufort Sea and the western Chukchi Sea where large numbers of
bowheads have been observed feeding in many years. However, the significance of feeding in particular
areas to the overall food requirements of the population or segments of the population is not clear.
Available new information also does not indicate there has been any significant change in the distribution
of this population during the autumn in the Beaufort Sea since NMFS wrote its Biological Opinion in 2001.
Recent data on distribution, abundance, or habitat use in the Chukchi Sea Planning Area are not available,
and there is little information about summer use in the Beaufort Sea. Since MMS and NMFS consulted on
oil and gas leasing in the Chukchi Sea Planning Area, significant changes in the arctic environment have
occurred and the population of bowheads has apparently greatly increased in abundance. We have taken
available information into account in the update of our analyses of potential effects on this population.

I11.D. Fin Whale (Balaenoptera physalus) — Endangered

11.D.1. Introduction and Summary. Fin whales are large, fast-swimming baleen whales (Reeves, Silber,
and Payne, 1998). Adults range between 20 and 27 m (~65-89 ft) in length (Reeves, Silber, and Payne,
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1998; Perry, DeMaster, and Silber, 1999a). They inhabit and feed in the Bering Sea throughout many
months of the year and have been observed within the southwestern Chukchi Sea, along the northern coast
of Chukotka. This area of the Chukchi was an important part of their historic range. The distribution and
relative abundance of fin whales in these areas varies seasonally (see below). We include information
about the fin whale in this Biological Evaluation to assess the potential for this species to be adversely
affected by oil- and gas-related activities in the Chukchi Sea or Beaufort Sea Planning Areas.

The MMS previously provided extensive information to NMFS about this species and its potential to be
affected by oil and gas activities during our Section 7 consultation concerning potential oil and gas
activities in Federal waters within lower Cook Inlet. For that consultation, MMS provided NMFS with our
draft EIS for the Cook Inlet OCS Lease Sales 191 and 199 (USDOI, MMS, 2003b), which contained our
biological evaluation of potential impacts to this species. Information provided herein expands, updates
and, in some cases, summarizes information provided in that draft EIS. All available information is
considered in our update of our analyses of the potential effects of the Proposed Action on fin whales. We
provide an update of baseline information and information related to evaluating potential cumulative
anthropogenic impacts on this population, as defined under the ESA.

There is a revised draft stock assessment for 2005 available for this population (Angliss and Outlaw,
2005:rev. 10/24/04). Details on fin whales that might lie outside the scope of the material provided here, or
in our Cook Inlet multiple-sale EIS, may be provided in that document. We have reviewed and considered
information in these documents and other available information in our evaluation of potential
environmental impacts.

11.D.2. ESA Status and Protective Legislation. Fin whales were listed as endangered under the ESA in
1973 (Perry, DeMaster, and Silber, 1999a) and as depleted under the MMPA. Under the 1994 amendments
to the MMPA, they are categorized as a strategic stock. They are listed in Appendix I of CITES (Reeves et
al., 1998). Hunting of fin whales in the North Pacific was regulated under the 1946 International
Convention for the Regulation of Whaling. The IWC began managing the commercial take of fin whales in
the North Pacific in 1969 (Allen, 1980; Reeves et al., 1999) and prohibited their harvest in the North
Pacific in 1976. In July 1998, NMFS released a joint Draft Recovery Plan for the Fin Whale Balaenoptera
physalus and Sei Whale Balaenoptera borealis (Reeves, Silber, and Payne, 1998). No critical habitat has
been designated or proposed for fin whales in the North Pacific.

11.D.3. Population Structure and Current Stock Definitions. The NMFS (Angliss and Lodge, 2002;
Angliss and Outlaw, 2005:rev. 10/24/04) currently considers stock structure in fin whales to be equivocal.
There is a lack of consistency among national and international regulatory entities in the number of stocks
recognized. The NMFS (Angliss and Outlaw, 2005:rev.10/24/04) currently recognizes three population
stocks of fin whales in U.S. Pacific waters: an Alaska or Northeast Pacific Stock, a
California/Washington/Oregon Stock, and a Hawaii Stock. Investigators have reached different
conclusions about the number and locations of population stocks in the North Pacific. However, tag
recoveries (Rice, 1974) indicate that animals whose winter habitat includes the coast of southern California
summer in locations from central California to the Gulf of Alaska; and individuals from the North
American Pacific coast have been reported at locations as varied as central Baja California to the Bering
Sea in the summer. Based on blood typing, morphology, and marking data, Fujino (1960) identified three
“subpopulations” of fin whales in the North Pacific: the East China Sea, the eastern sides of the Aleutians,
and the western sides of the Aleutians (Donovan, 1991). After examination of histological and tagging
data, Mizroch, Rice, and Breiwick (1984) suggested five possible stocks. In 1971, the IWC divided North
Pacific fin whales into two management units for the purposes of establishing catch limits: the East China
Sea Stock and the rest of the North Pacific (Donovan, 1991).

11.D.4. Past and Current Population Abundance. During visual cetacean surveys in July and August
1999 in the central Bering Sea (CEBS), and in June and July 2000 in the southeastern Bering Sea (SEBS),
fin whale abundance estimates were almost five times higher in the CEBS (provisional estimate of 3,368;
CV = 0.29) (where most sightings were in a region of particularly high productivity along the shelf break)
than in the SEBS (provisional estimate of 683; CV = 0.32) (Moore et al., 2002). During sighting cruises in
July-August 2001-2003 of coastal waters (up to 85 km offshore) between the Kenai Peninsula (150° W.
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Lat.) to Amchitka Pass (178° W. Lat.), fin whales were observed from east of Kodiak Island to Samalga
pass (Zerbini et al., In prep., as cited in Angliss and Outlaw, 2005:rev. 10/24/04). These authors also
estimated that 1,652 (95% CI = 1142-2389) fin whales occurred in this area. Based on these data, and
those of Moore et al. (2002), NMFS provided an “initial estimate” of abundance of 5,703 fin whales west
of the Kenai Peninsula. The NMFS considers this a minimum estimate of abundance for the stock, because
no estimate is available east of the Kenai Peninsula (Angliss and Outlaw, 2005:rev. 10/24/04).

The NMFS has concluded that there is no reliable information about population-abundance trends,
and that reliable estimates of current or historical abundance are not available, for the entire
Northeast Pacific fin whale stock (Angliss and Lodge, 2002; Angliss and Outlaw, 2005:rev. 10/24/04).
They provided a Potential Biological Removal for the Northeast Pacific Stock of 11.4.

Estimates of population abundance in the North Pacific prior to commercial exploitation range from 42-
45,000 (Ohsumi and Wada, 1974). Angliss and Outlaw (2005:rev. 10/24/04, p. 197) cite a revised,
unpublished February 2003 version of IWC Bureau of International Whaling Statistics data, stating that
“Between 1925 and 1975, 47,645 fin whales were reported killed throughout the North Pacific.”

11.D.5. Reproduction, Survival, and Non-Human Related Sources of Mortality. Lockyer (1972)
reported the age at sexual maturity in fin whales, for both sexes, to range from 5-15 years, while the
average length is approximately 17.2 m (see references in Perry, DeMaster, and Silber, 1999a). Mating and
calving are believed to occur on wintering grounds (Perry, DeMaster, and Silber, 1999a). A single calf is
born after a gestation of about 12 months and weaned between 6 and 11 months of age (Best, 1966;
Gambell, 1985). Calving intervals range between 2 and 3 years (Agler et al., 1993). About 35-40% of

adult fin whale females give birth in any given year (Mizroch et al., In prep.).

We discuss sources of human mortality and other impacts in the Baseline and Cumulative Effects sections.
There is little information about natural causes of mortality (Perry, DeMaster, and Silber, 1999a). The
NMFS summarized that “There are no known habitat issues that are of particular concern for this stock”
(Angliss and Lodge, 2002, 2005). Perry, DeMaster, and Silber (1999a:51) listed the possible influences of
disease or predation as “Unknown.”

11.D.6. Migration, Distribution, and Habitat Use. Fin whales are widespread throughout temperate
oceans of the world (Leatherwood et al., 1982; Perry, DeMaster, and Silber, 1999a; Reeves, Silber and
Payne, 1998). During the “summer” (defined by Mizroch et al., In prep. as April-October) fin whales
inhabit temperate and subarctic waters throughout the North Pacific including the Gulf of Alaska, Bering
Sea, and the southern Chukchi Sea (Mizroch et al., 1984) (see details provided below for Gulf of Alaska,
the Bering Sea, and Arctic) (see Figure 3). The summer southern range in the eastern North Pacific extends
as far south to about 32° N., and rarely, even farther south off Mexico. During the historic whaling period,
“summer” concentration areas included, but were not limited to, the Bering Sea-eastern Aleutian Ground
(60° N.-70° N., 175° E.-180° E., plus 45° N.-65° N., 180°-165° W.) and the Gulf of Alaska Ground (also
called the Northwest Coast Ground) (45° N.-55° N., 165° W.-160° W, 45° N.-60° N., 160° W.-134° W.),
and the Vancouver Ground (40° N.-55° N., 134° W.-125° W.) (Mizroch et al., In prep.). Mizroch et al.’s
(In prep.) summary indicates that the fin whales range across the entire North Pacific from April to
October, but in July and August concentrate in the Bering Sea-eastern Aleutian area. In September and
October, sightings indicate that fin whales are in the Bering Sea, the Gulf of Alaska, and along the U.S.
coast as far as Baja California (in October) (Mizroch et al., In prep.).

Most fin whales are believed to migrate seasonally from relatively low-latitude winter habitats where
breeding and calving take place to relatively high latitude summer feeding habitats (Perry, DeMaster, and
Silber, 1999a). The degree of mobility of local populations, and perhaps individuals, differs, presumably in
response to patterns of distribution and abundance of their prey (Reeves et al., 1991; Mizroch et al., In
prep.). Some populations migrate seasonally up to thousands of kilometers, whereas others are resident in
areas with adequate prey (Reeves et al., 1999). Data from marked fin whales indicate that at least some
individuals make long movements between wintering areas off Mexico and California to summer feeding
areas in the Gulf of Alaska (Mizroch et al., In prep.). Angliss and Lodge (2005) reported that fin whales in
the North Pacific generally are reported off the North American coast and Hawaii in winter and in the
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Bering Sea in summer. Passive acoustic data (McDonald and Fox, 1999) document that Hawaii is used in
the winter by fin whales but indicate that densities are likely lower than those in California (Barlow, 1995;
Forney, Barlow, and Carretta, 1995).

However, observations summarized by Mizroch et al. (In prep.) and reported elsewhere demonstrate that
there are many fin whales in many locations in northerly waters as far north as 60° N. in winter months.
For example, in the 1960’s, 20 fin whales were sighted in the Gulf of Alaska in January (Berzin and
Rovnin, 1966). Fin whales have been observed near Kodiak Island and in Shelikof Strait in all seasons of
the year (Mizroch et al, In prep.; Wynne and Witteveen, 2005). In January and February, fin whales have
been sighted off Baja California, in the Aleutian area, and Bering Sea. Mizroch et al. (In prep.) point out,
however, that fin whales with small calves have not been seen during the winter months, and that it has not
been demonstrated that individual whales are year-round residents in the northern areas. Thus, it is clear
from their sighting summary that during many different times of the year, fin whales have been observed in
widely scattered locations throughout their range in the North Pacific but areas where concentrations have
been observed change seasonally.

Reeves, Silber, and Payne (1998) reported that fin whales tend to feed in summer at high latitude and fast,
or feed little at winter lower latitude habitats. During visual cetacean surveys in July and August 1999 in
the central Bering Sea, “...aggregations of fin whales were often sighted in areas where the...echo
sounder...identified large aggregations of zooplankton, euphausiids, or fish” (Angliss, DeMaster, and
Lopez, 2001:160). Mizroch et al. (In prep.) concluded that catch densities and sightings show
concentrations of fin whales within a highly productive “Bering Sea Green Belt” along the shelf edge
(Springer, McRoy, and Flint, 1996). However, recent data on fin whale presence based on calls detected by
bottom-mounted hydrophones document high levels of fin whale call rates along the U.S. Pacific coast
from August to February (Moore et al., 1998; Watkins et al., 2000). The patterns of fin whale calls
detected “...generally corresponded to seasonal productivity in the areas monitored...” (Moore et al.,
1998:623) and have been interpreted as a possible indication of the importance of this area for fin whale
feeding during winter (Angliss and Lodge, 2002).

The importance of specific feeding areas to populations or subpopulations of fin whales in the North
Pacific is not understood. In the North Atlantic, 30-50% of identified individual fin whales returned to
specific feeding areas in subsequent years (Clapham and Seipt, 1991). The timing of arrival at feeding
habitats can vary by sex and reproductive status, with pregnant females arriving earlier (Mackintosh, 1965).

11.D.6.a. Use of the Chukchi and Beaufort Seas. Available information suggests that the summer range
of the fin whale extends as far as the Chukchi Sea (Rice, 1974) (see Angliss and Outlaw, 2005:rev.
10/24/04, Figure 40, replaced here as Figure 6), including portions of the western Chukchi along the
Chukotsk Peninsula and areas of the Alaskan Chukchi just north of the Bering Strait. Mizroch et al. (In
prep.:14) reported “(T)hey regularly pass through the Bering Strait into the southwestern Chukchi Sea
during August and September. They cite Zenkovich, a Russian biologist who wrote that in the 1930°s
(quoted in Mizroch et al., In prep.) “...areas near Cape Dezhnev” are “...frequented by large schools
(literally hundreds...) of fin whales....” and who also reported that fin whales were “encountered from
early spring to the beginning of winter.” They report that Sleptsov (1961, cited in Mizroch et al., In
prep.:14) wrote that fin whales occur “from the Bering Strait to the Arctic ice edge, in the coastal zone as
well as the open sea. It...prefers areas free of ice, but also occurs in pools of open water among ice floes.”
In more recent cruises (1979-1992) no fin whales were found in the Chukchi Sea or north of the Gulf of
Anadyr (Vladimirov, 1994, as cited in Mizroch et al., In prep.). The southwestern Chukchi was probably a
feeding area for fin whales. Information is not available to us that would permit evaluation of the current
use of this area by fin whales.

Mizroch et al. (In prep.) summarized that there have only been rare observations of fin whales into the
eastern half of the Chukchi. Three (including a mother and calf) fin whales were observed together in the
southern Chukchi at 67° 10.5” N., 168° 44.8" directly north of the Bering Strait in July 1981 (Ljungblad et
al., 1982). No other sightings of fin whales were reported during aerial surveys of endangered whales in
summer (July) and autumn (August, September and October) of 1979-1987 in the Northern Bering Sea
(from north of St. Lawrence Island), the Chukchi Sea north of 66° N. and east of the International Date
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Line, and the Alaskan Beaufort Sea from 157° 01” W. east to 140° W. and offshore to 72° N. (Ljungblad,
1988). Mizroch et al. (In prep.:15) summarized that “No other sightings...of fin whales have ever been
reported from the coast of Arctic Alaska....” They have not been observed during annual aerial surveys of
the Beaufort Sea conducted in September and October from 1982-2004 (e.g., Treacy, 2002; Moore,
DeMaster, and Dayton, 2000).

Thus, for the purposes of our analyses, we assume that:

e Fin whales can occur within the Chukchi Sea, but would be rare in the Alaskan Chukchi except at
the far southern regions near the Bering Strait. Within the Chukchi Sea, fin whales are more likely
to occur near the Bering Strait, in the southwestern portion, along the coast of the Chukotka
Peninsula, and are more likely in open water than in ice-covered waters.

e Fin whales are not expected to occur in the northeastern Chukchi Sea, in the Chukchi Sea Planning
Area, or in the Alaskan Beaufort Sea.

e If climate changes in the Bering and Chukchi Seas occur over the 30-year timeframe considered
such that there is continued reduction in ice thickness or extent of coverage, increased periods of
open water, more frequent climatic anomalies such as El Nifios and La Nifas, and /or changes in
oceanographic currents or other processes, concentrations and distribution of fin whale prey
species could occur, as could fin whale distribution and habitat use of these two seas. This
possibility requires periodic consideration with regards for the potential of oil and gas activities
within the Chukchi or, much less likely, the Beaufort Sea, to affect this species.

11.D.6.b. Use of the Bering Sea. Fin whales have been sighted in the Bering Sea during many different
times of the year, including winter and early spring (e.g., January through March), summer (June-August)
and in the autumn (September and October). Fin whales have been sighted the Bering Sea in January-
March. Sighting data indicate high use of the Bering Sea in June-August. As they concentrate in the
Bering Sea-eastern Aleutian area, they may move along the continental shelf edge following the retreating
ice. In September and October, sightings indicate there are still fin whales in the Bering Sea (Mizroch et
al., In prep.). Observations summarized by Mizroch et al. demonstrate that there are many fin whales,
although not with small calves, in northerly waters in winter months.

During visual cetacean surveys in July and August 1999 in the central Bering Sea, and in June and July
2000, fin whale abundance estimates were almost five times higher in the central-eastern Bering Sea
(provisional estimate of 3,368, CV = 0.29) (where most sightings were in a region of particularly high
productivity along the shelf break) than in the southeastern Bering Sea (provisional estimate of 683, CV =
0.32) (Moore et al., 2002). One aggregation included more than 100 individuals. Aggregations of fin
whales often coincided with areas where large aggregations of euphausiids, zooplankton, or fish were
detected (Moore et al., 2000). Mizroch et al. (In prep.) concluded that catch densities and sightings show
concentrations of fin whales within a highly productive “Bering Sea Green Belt” along the shelf edge
(Springer, McRoy, and Flint, 1996). During the NOAA Miller Freeman cruise in the Bering Sea from June
5-July 6, 2004, fin whales were only observed in waters northwest of Nelson Lagoon (Waite, 2004).

11.D.6.c. Use of the Gulf of Alaska Region. Whaling records indicate that the fin whales were abundant
in this area prior to exploitation. Nemoto and Kasuya (1965) reported that fin and sei whales were the
primary species taken in the Gulf of Alaska during Japanese commercial whaling in recent catches. More
than 150 fin whales were taken just south of the Kenai Peninsula. Other areas of high take in 1963 were
especially southeast Alaska and areas offshore between Prince William Sound and Glacier Bay. Multiple
smaller groups were taken offshore of areas south of Kodiak Island and the Alaska Peninsula to Unimak
Pass, and large numbers were taken throughout the northern Gulf in an area bounded on the south at
approximately 53° N. latitude.

Available sighting data indicate that fin whales inhabit some areas of the Gulf of Alaska in every season
and that the distribution and relative abundance of fin whales in this large area varies seasonally. For
example, fin whales have been observed in all seasons in Shelikof Strait, bays on Kodiak Island (especially
on the west side), and the Gulf of Alaska (Zweifelhofer, 2002, pers. commun.; Mizroch et al., In prep.;
Wynne and Witteveen, 2005), but season usage varies (see Mizroch et al., In prep.; Wynne and Witteveen,
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2005; Baraff, Foy, and Wynne, 2005). In the 1960’s, 20 fin whales were sighted in the Gulf of Alaska in
January (Berzin and Rovnin, 1966). Mizroch et al. concluded that fin whales likely are present in waters of
Shelikof Strait, off the Kodiak Archipelago, and other northerly areas in winter because of the presence and
distribution of their prey, including forage fish. In January and February, fin whales have been sighted in
the Aleutian area. In April, sightings are reported all along the coast of the United States and Canada, but
are concentrated around Kodiak Island. In May-July, sighting data indicate high use of the Gulf of Alaska,
while August data show fewer sighting in the Gulf of Alaska. Mizroch et al. (In prep.) confirmed that fin
whales from both sides of the Pacific concentrate in the Bering Sea-eastern Aleutian Island area in July and
August and move along the continental shelf edge following the retreating ice.

11.D.6.d. Foraging Ecology and Feeding Areas. Nemoto and Kasuya (1965) reported that fin whales
feed in shallow coastal areas and marginal seas in addition to the open ocean. Citing the IWC (1992),
Perry, DeMaster, and Silber (1999a) reported that there is great variation in the predominant prey of fin
whales in different geographical areas, depending on which preys are locally abundant. While they
“depend to a large extent on the small euphausiids” (see also Flinn et al., 2002) “and other zooplankton”
(Perry, DeMaster, and Silber, 1999a:49), reported fish prey species in the Northern Hemisphere include
capelin, Mallotus villosus; herring Clupea harengus; anchovies, Engraulis mordax; sand lance, Ammodytes
spp) (Perry, DeMaster, and Silber, 1999a); and also octopus, squid, and ragfish (Flinn et al., 2002).
Stomach-content data from whales killed during commercial whaling in the 1950’s and 1960’s, (Nemoto
and Kasuya, 1965) indicated that in the Gulf of Alaska, Euphausia pacifica, Thysanoessa inermis, T.
longipes, and T. spinifera are the primary prey of fin whales. Mizroch et al. (In prep.) summarized fish,
especially capelin, Alaska pollock, and herring are the main prey north of 58° N. latitude in the Bering Sea.
Reeves, Silber, and Payne (1998) reported the above species as primary prey in the North Pacific and also
listed large copepods (mainly Calanus cristus), followed by herring, walleye pollock (Theragra
chalcogramma), and capelin. Mizroch et al. (In prep.) summarize that fin whales appear to be able to make
long-distance movements quickly to track prey aggregations and can switch their diet from krill to fish as
they migrate northward. They aggregate where prey densities are high (Piatt and Methven, 1992; Piatt et
al., 1989; Moore et al., 1998, 2002). Often these are areas with high phytoplankton production and along
ocean fronts (Moore et al., 1998). Such areas often are, in turn, associated with the continental shelf and
slope and other underwater geologic features such as seamounts and submarine canyons (Steele, 1974;
Boehlert and Genin, 1987; Dower, Freeland, and Juniper, 1992; Moore et al., 1998).

I1.E. Humpback Whale (Megaptera novaeangliae) (Central and Western North
Pacific Stocks) — Endangered.

I1.LE.1. Introduction and Summary. The humpback whale is a medium-sized baleen whale that inhabits
a wide range of ocean habitats, including some documented use of the Chukchi Sea. Available information
does not indicate that humpback whales typically occur, or have been documented to occur, within either
the Chukchi or Beaufort Sea OCS Planning Area. However, we provide information about this species
because of its potential occurrence in the southwestern Chukchi Sea.

The MMS previously provided extensive information to NMFS about humpback whales and the potential
for humpbacks to be affected by oil and gas activities during our Section 7 consultation concerning
potential oil and gas activities in Federal waters within lower Cook Inlet. For that consultation, MMS
provided NMFS with our draft EIS for the Cook Inlet OCS Lease Sales 191 and 199, which contained our
biological evaluation of potential impacts to this species. Herein, we provide much of the same basic
information about humpbacked whales and potential effects of oil and gas activities on them. However, we
have focused our attention on the use of this species of areas where they potentially could be exposed to oil
and gas activities that may occur within the Chukchi and Beaufort Sea OCS Planning Areas and the
potential effects of any such exposure. Additionally, we provide an update of baseline information and
information related to evaluating potential cumulative anthropogenic impacts (as defined under the ESA)
on humpback stocks that may be affected by oil and gas activities in these two areas. We refer NMFS to
the recently revised draft stock assessments for these two stocks (Angliss and Outlaw, 2005:rev. 2/6/05 for
western North Pacific stock [WNPS]; rev. 2/12/05 for central NPS) for additional detailed information
beyond the scope of this biological evaluation.
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I11.E.2. ESA Status and Protective Legislation. The IWC banned commercial hunting of humpbacks in
the Pacific Ocean in 1965 (Perry, DeMaster, and Silber, 1999b). Humpback whales were listed in 1973 as
endangered under the ESA and as depleted under the MMPA. All stocks in U.S. waters are considered
endangered (Perry, DeMaster, and Silber, 1999b, citing U.S. Dept. of Commerce, 1994b). All stocks of
humpbacks are classified as “Protected Stocks” by the IWC. The NMFS published a Final Recovery Plan
for the Humpback Whale in November 1991 (NMFS, 1991b).

On May 3, 2001, NMFS (66 FR 29502) published a final rule that established regulations applicable in
waters within 200 nmi of Alaska that made it unlawful for a person subject to the jurisdiction of the U.S. to
approach, by any means, within 100 yd (91.4 m) of a humpback whale. To prevent disturbance that could
adversely affect humpbacks and to reduce threats from whale watching activities, NMFS also implemented
a “slow, safe speed” requirement for vessels transiting near humpbacks. Exemptions to the rule were for
commercial-fishing vessels during the course of fishing operations; for vessels with limited
maneuverability; and for State, local, and Federal vessels operating in the course of official duty.

11.E.3. Population Structure and Current Stock Definitions. There is “no clear consensus”
(Calambokidis et al., 1997:6) about the population stock structure of humpback whales in the North Pacific
due to insufficient information (Angliss and Lodge, 2002) (see further discussion in USDOI, MMS,
2003a,b). For management purposes, the IWC lumps all humpback whales in the North Pacific Ocean into
one stock (Donovan, 1991).

Recently, NMFS (Angliss and Lodge, 2002; Angliss and Outlaw, 2005) concluded that, based on aerial,
vessel, and photo-identification surveys, as well as genetic analyses, there are at least three populations
within the U.S. Exclusive Economic Zone that move seasonally between winter/spring calving and mating
areas and summer/fall feeding areas:

1. a California/Oregon/Washington and Mexico stock;
a Central North Pacific stock, which spends the winter/spring in the Hawaiian Islands and
migrates seasonally to northern British Columbia, Southeast Alaska, Prince William Sound, and
west to Unimak Pass; and

3. awestern North Pacific Stock, which spends the winter/spring in Japan and migrates to spend
summer and fall to areas west of Unimak Pass (the Bering sea and Aleutian Islands) and possibly
to the Gulf of Anadyr (NMML unpublished data, cited in Angliss and Lodge, 2004).

Additionally, there is a winter/spring population of humpback whales in the Revillagigdeo Archipelago
near Mexico’s offshore islands but the summer/fall destinations of these whales are not well-defined
(Calambokidis et al., 1997). We are not aware of information that defines what population those
humpbacks that enter the Chukchi Sea belong to. However, based on the breakdown presented above, it is
most likely that these whales would belong to the Western North Pacific stock. We assume that the
California/Oregon/Washington stock would not be affected. We assume it is unlikely that whales from the
Central North Pacific stock would be present in the northernmost Bering Sea near Bering Strait or
seasonally be present within the southwestern Chukchi Sea.

I11.E.4. Past and Current Population Abundance in the North Pacific. The reliability of pre- and
postcommercial exploitation and of current abundance estimates is uncertain. Based on whaling records
(Perry, DeMaster, and Silber, 1999b), Rice (1978b) estimated there were above 15,000 humpbacks in the
North Pacific prior to commercial exploitation. It is known that Soviet whalers under-reported their takes
of certain species of whales in the North Pacific (Yablokov, 1994). Johnson and Wolman (1984) and Rice
(1978a) made reported rough estimates of 1,200 and 1,000, respectively, of the numbers of humpback
surviving in the North Pacific after the cessation of commercial whaling for humpbacks in 1966. However,
Perry, DeMaster, and Silber (1999b) caution that it is unclear whether these estimates are for the entire
North Pacific or only the eastern North Pacific. With respect to the estimate of Johnson and Wohlman and
another postcommercial exploitation estimate of 1,400 by Gambell (1976), Calambokidis et al. (1997)
concluded that ““...the methods used for these estimates are uncertain and their reliability questionable.”
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Calambokidis et al. (1997) estimated the abundance of humpback whales in the mid-1990s in the wintering
areas to be as follows: 394 (CV = 0.084) for the Western North Pacific Humpback whale stock; 4,005 (CV
= 0.095) for the entire Central North Pacific stock on the wintering grounds in Hawaii; and about 1,600-
4,200 for Mexico. Based on aerial surveys of the Hawaiian Islands, Mobely et al. (2001) estimated
abundance in 2000 to be 4,491 (95% CI = 3,146-5,836) with an estimated rate of increase of 7% for the
period 1993-2000). Based on surveys in the eastern Bering Sea in 2000, Moore et al. (2002) provided an
abundance estimate of 102 (95% CI =40-262). In the central Bering Sea, 315 individual humpbacks have
been identified in Prince William Sound between 1977-2001 (von Ziegesar et al., 2004, as cited in Angliss
and Lodge, 2004). Waite et al (1999) estimated that the annual abundance of humpbacks in the Kodiak
area to be 651 (95% CI: 356-1523). Based on mark-recapture estimates of humpbacks to the west of
Kodiak, Witteveen, Wayne, and Quinn (2005) estimated 410 (95% CI = 241-683) humpbacks in this area.
Straley, Quinn, and Gabriele (2002) estimated that the abundance of humpback whales in Southeast Alaska
is 961. Angliss and Outlaw (2005) stated that: “There are no reliable estimates for the abundance of
humpback whales at feeding areas for this stock” (the Western North Pacific Stock) “because surveys of
the known feeding areas are incomplete, and because not all feeding areas are known.”

Additional data regarding estimates for feeding areas in more southerly regions of Alaskan waters, British
Columbia, and elsewhere are provided in Angliss and Outlaw (2005:183).

There are not conclusive (Perry, DeMaster, and Silber, 1999b) or reliable (Angliss and Outlaw, 2005) data
on current population trends for the western North Pacific stock. However, based on aerial surveys on the
wintering grounds in Hawaii during 1993-2000, Mobely et al. (2001) estimated that the Central North
Pacific stock is increasing by about 7%.

Angliss and Outlaw (2005) provided a Potential Biological Removal (PBR) of 1.3 and 12.9 animals for the
Western North Pacific Humpback Whales population and the entire Central North Pacific Stock,
respectively. We note that the PBR for the Western North Pacific stock is based on the conservative
minimum population estimate of 367 for this stock. Angliss and Outlaw (2005) provided a PBR of 9.9 for
the northern portion of the Central North pacific stock and 3.0 animals for the Southeast Alaska portion.

Based on the estimates for the three wintering areas, Calambokidis et al. (1997) reported that their best
estimate for humpbacks in the North Pacific was 6,010 (SE £ 474). Adjusting for the effects of sex bias in
their sampling and use of the higher estimate for Mexico yielded an estimate of about 8,000 humpback
whales in the North Pacific. Perry, DeMaster, and Silber (1999b) concluded that the Calambokidis et al.
(1997) estimate of about 6,000 probably was too low.

I11.E.5. Reproduction, Survival and Non-Human Related Sources of Mortality.

I11.E.5.a. Reproduction. Humpbacks give birth and presumably mate on their wintering ground. Perry,
DeMaster, and Silber (1999b) summarized that calving occurs along continental shelves in shallow coastal
waters and off some oceanic islands (e.g., Hawaii). Calving in the Northern Hemisphere takes place
between January and March (Johnson and Wolman, 1984). Information about age of sexual maturity is of
uncertain reliability (Perry, DeMaster, and Silber, 1999b). While calving intervals very substantially, most
female humpbacks typically calve at 1- to 2-year intervals (Glockner-Ferrari and Ferrari, 1990; Straley,
1994). Gestation is about 12 months, and calves probably are weaned after about a year (Rice, 1967; Perry,
DeMaster, and Silber, 1999b).

Causes of natural mortality in humpbacks in the North Pacific are relatively unknown, and rates have not
been estimated. There are documented attacks by killer whales on humpbacks, but their known frequency
is low (Whitehead, 1987; Perry, DeMaster, and Silber, 1999b). Lambertsen (1992) cited giant nematode
infestation as a potential factor limiting humpback recovery.

Based on sighting histories of individually identified female humpback in the North Pacific compiled
between 1979 and 1995, Gabriele et al. (2001) calculated minimal and maximal estimates of humpback
whale calf survival in the North Pacific of 0.150 (95% confidence intervals = 0.032, 0.378) and 0.241 (95%
confidence intervals = 0.103, 0.434), respectively.
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Human sources of mortality, disturbance, and other effects on humpbacks, including commercial whaling
are discussed in the cumulative effects section of this Biological Evaluation.

I11.E.6. Migration, Distribution and Habitat Use.

11.E.6.a. General Information. Humpback whales range throughout the world’s oceans, with lower
frequency use of Arctic waters (Perry, DeMaster, and Silber, 1999b; Angliss and Lodge, 2002, 2005).
Knowledge of their movements and the interrelations of individuals seen on different summer feeding
grounds and those on different winter calving/breeding grounds is based on the recovery of whaling records
about harvest locations, discovery marks used in commercial-whaling operations, photoidentification,
genetic analyses, and comparison of songs (Perry, DeMaster, and Silber, 1999b). In the North Pacific each
year, most (but not all individuals in all years) humpbacks undergo a seasonal migration from wintering
habitats in tropical and temperate regions (10°-23° N. latitude), where they calve and mate, to more
northern regions, where they feed on zooplankton and small schooling fish species in coastal and inland
waters from Point Conception, California, to the Gulf of Alaska and then west along the Aleutian Islands,
the Bering Sea, the Amchitka Peninsula and to the southeast into the Sea of Okhotsk (Angliss and Lodge,
2002, 2005; Nemoto, 1957). During the period of commercial whaling, there are reports of this species in
the southwestern Chukchi Sea (see information provided below in the section on use of the Arctic
Subregion section). Feeding areas tend to be north of about 30° N. latitude, along the rim of the Pacific
Ocean basin from California to Japan. In the most recent draft stock assessment for the western North
Pacific stock, NMFS (as reported by Angliss and Outlaw, 2005) summarized that: “...new
information...indicates that humpback whales from the western and Central North Pacific stocks mix on
summer feeding grounds in the central Gulf of Alaska and perhaps the Bering Sea” (see Figure 5).

Individuals tend not to move between feeding areas. Mizroch et al. (2004) summarized that, based on all
sightings, fewer than 2% of all individuals sighted were observed in more than one feeding area.

11.E.6.b. Use of the Beaufort Sea and the Chukchi Sea. The NMFS (1991b) (citing Nikulin, 1946 and
Berzin and Rovin, both in Russian), summarized that the northern Bering Sea, Bering Strait, and southern
Chukchi Sea along the Chukchi Peninsula are the northern extreme of the range of the humpback (see also
Johnson and Wolman, 1984). However, neither Figure 38 of the most recent stock assessment for the
Western North Pacific stock nor Figure 39 for the central North Pacific stock (Angliss and Outlaw-2005)
depict the Chukchi Sa as part of the “approximate distribution” of humpback whales in the North Pacific.
The draft assessment for the WNPS strikes reference to the Chukchi Sea. However, there are other
references that indicate that both the historical and current summer feeding habitat of the humpback
included, and at least sometimes includes, the southern portion, especially the southwestern portion, of the
Chukchi Sea. Mizroch et al. (In prep.:14) cited Zenkovich, a Russian biologist who wrote that in the
1930’s (quote in Mizroch et al., In prep.) “The Polar Sea, in areas near Cape Dezhnev...is frequented by
large schools (literally hundreds...) of fin whales, humpbacks, and grays.” Mel’nikov (2000) wrote that:

In the fall, humpback whales formed aggregations in the most southern part of the Chukchi Sea, in
the Senyavin Strait, and in the northern part of the Gulf of Anadyr. The whales left the area of the
survey prior to the start of ice formation. Both in the past and at present, these waters are the
summer feeding ground of humpback whales. The regular character of the encounters with the
humpback whales points to signs of the restoration in their numbers in the waters off Chukchi
Peninsula.

Available information does not indicate they inhabit northern portions of the Chukchi Sea or enter the
Beaufort Sea. No sightings of fin whales were reported during aerial surveys of endangered whales in
summer (July) and autumn (August, September, and October) of 1979-1987 in the Northern Bering Sea
(from north of St. Lawrence Island), the Chukchi Sea north of 66° N. and east of the International Date
Line, and the Alaskan Beaufort Sea from 157° 01" W. east to 140° W. and offshore to 72° N. (Ljungblad et
al., 1988). They have not been observed during annual aerial surveys of the Beaufort Sea conducted in
September and October from 1982-2004 (e.g., Monnett and Treacy, 2005; Moore et al., 2000; Treacy,
2002). Recently, during a research cruise in which all marine mammals observed were recorded from July
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5 to August 18, 2003, in the Chukchi and Beaufort seas, no humpback whales were observed (Bengtson
and Cameron, 2003).

Thus, for the purposes of our analyses, we assume that:

e  Humpback whales could occur in the southern Chukchi Sea, especially the southwestern Chukchi
Sea. We assume this area is a portion of the summer feeding grounds for this species.

e  Humpback whales do not tend to occur further north and are not expected to occur within the
Chukchi Sea Planning Area.

e  Humpback whales do not occur in the Alaskan Beaufort Sea.

As with the fin whale, continued climate change could result in changes in oceanographic conditions, the
distribution of humpback prey species, and the distribution of humpback whales. This possibility requires
periodic consideration with regards for the potential of oil and gas activities within the Chukchi or, much
less likely, the Beaufort Sea, to affect this species.

11.E.6.c. Use of the Bering Sea and Gulf of Alaska Regions. In the summer, humpback whales regularly
are present and feeding in areas near and within the Bering Sea and Gulf of Alaska.

Observations by Mel’nikov (2000) of humpback whales adjacent to the Chukotka Peninsula indicate that
humpbacks whales are present and feeding in the most northerly portions of the northwestern Bering Sea in
the summer and autumn prior to ice formation.

Thus, for the purposes of our analyses, we assume that humpbacks do occur seasonally just south of
the Bering Strait, and that they transit between the Chukchi and Bering seas through the Bering
Strait in the summer and autumn.

In the summer, humpback whales regularly are present and feeding in areas near and within the Bering Sea.
During ship surveys in the summers of 1999 and 2000, humpbacks were seen only in the central eastern
Bering Sea southwest of St. Lawrence Islands and a few sightings occurred in the southeast Bering Sea,
primarily north of eastern Aleutian Islands and outside of Bristol Bay (Moore et al., 2002). These sightings
indicate that portions of the Bering Sea are important feeding areas for humpbacks (Moore et al., 2002).
During ship surveys of 2,032 km in the eastern Bering Sea from June 5-July 3, 2004, humpback whale
sightings were scattered, with most seen nearshore from Akutan Island and west along the northern coast of
the Alaska Peninsula (Waite, 2004:Figure 3). Waite (2004) reported that the most northerly humpback
sighting was about 300 km north of the Pribilof Islands.

In the summer, humpback whales regularly are present and feeding in areas near and within the Gulf of
Alaska and adjacent waters. Within the Gulf of Alaska region, evidence indicates that portions of the
Kodiak Archipelago area, including the area off Albatross Banks (Waite et al., 1999; Witteveen, Wynne,
and Quinn, 2005; Wynne and Witteveen, 2005); Prince William Sound; the Barren Islands (Sease and
Fadely, 2001); and adjacent waters are important feeding areas for humpback whales. Acoustic monitoring
from May 26-September 11, 2000, of the area south of Kodiak Island detected a large number of humpback
whale calls (Waite, Wynne, and Mellinger, 2003). Based on aerial (1985) and vessel (1987) surveys,
Brueggeman et al. (1989) suggested that there are discrete groups of humpbacks in the Shumagins, but data
are insufficient to characterize numbers or structure of humpbacks in this area (Waite et al., 1999). During
a 1994 ship survey in which a zig-zag pattern was followed extending about 200 nmi (370 km) southward
between Tanaga Island in the Aleutians and the south end of the Kodiak Archipelago, Forney and Brownell
(1996) observed humpback whales throughout the study area, especially in the eastern half, nearer to
Kodiak Island and south of the Alaska Peninsula between 152° and 165° W. longitude. In this region,
humpbacks were observed in “...scattered aggregations extending many miles” (Forney and Brownell
(1996:4) usually offshore in deep water over the Aleutian Trench or Aleutian Abyssal Plain. Humpbacks
also were observed scattered throughout the western region surveyed between 167° and 175° W. longitude.
Available information indicates that both the Central and Western North Pacific stocks overlap in their
feeding areas in the Gulf of Alaska between the Shumagin Islands and Kodiak Island (Angliss and Outlaw,
2005).
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Portions of Southeast Alaska, including but not limited to Glacier Bay, Icy Strait, and Frederick Sound, are
important feeding habitat for humpback whales with abundance peaking in late summer. Most, but not all,
of these whales winter in Hawaii. While humpbacks are present in portions of Southeast Alaska year-
round, few individuals are present year-round.

I1.LE.7. Feeding. Humpbacks tend to feed on summer grounds and to not eat on winter grounds. However,
some low-latitude winter feeding has been observed and is considered opportunistic (Perry, DeMaster, and
Silber, 1999b). They engulf large volumes of water and then filter small crustaceans and fish through
baleen plates. They are relatively generalized in their feeding. In the Northern Hemisphere, known prey
includes: euphausiids (krill); copepods; juvenile salmonids, Oncorhynchus spp.; Arctic cod, Boreogadus
saida; walleye pollock, Theragra chalcogramma; pollock, Pollachius virens; pteropods; and cephalopods
(Johnson and Wolman, 1984; Perry, DeMaster, and Silber, 1999b). Bottom feeding recently has been
documented in humpbacks off the east coast of North America (Swingle, Barcho, and Pichford, 1993).
Within a feeding area, individuals may use a large part of the area. Two individual humpbacks sighted in
the Kodiak area were observed to move 68 km (~42.25 mi) in 6 days and 10 km (~6.2 mi) in 1 day,
respectively (Waite et al., 1999). In the Kodiak Archipelago, winter aggregations of humpbacks were
frequently observed at the head of several bays where capelin and herring spawn (Witteveen, Wynne, and
Quinn, 2005), a pattern similar to that reported to Southeast Alaska where sites occupied in the winter are
coincident with areas that have overwintering herring.

I11. ACOUSTIC ENVIRONMENT OF THE BEAUFORT AND
CHUKCHI SEA PLANNING AREAS

Because of variability in components of environmental conditions such as sea ice, temperature, wind, and
snow; presence of marine mammals; presence of industrial, shipping, research, and subsistence activities;
and other factors, the acoustic environment and ambient noise levels in the Beaufort and Chukchi Seas can
vary dramatically between and within seasons, and between specific areas. During much of the year, in
many marine areas in this region, there are few near-field marine noise sources of human origin and
limited, but increasing, land-based sources of noise that affect the OCS.

I11.A. Influence of Ice on the Acoustic Environment.

The marine waters of the Arctic are a unique noise environment mainly due to the presence of ice, which
contributes significantly to ambient noise levels and affects sound propagation. As noted by the National
Research Council (NRC) (2001:39): “(A)n ice cover radically alters the ocean noise field...” with factors
such as the “...type and degree of ice cover, whether it is shore-fast pack ice, moving pack ice and...floes,
or at the marginal ice zone...”, and temperature, all affecting ambient noise levels. The NRC (2001, citing
Urick, 1984) reported that variability in air temperature over the course of the day can change received
sound levels by 30 dB between 300 and 500 Hz (see discussion pages 39-41 of the NRC, 2001 for more
detail).

Temperature affects the mechanical properties of the ice and temperature changes can result in cracking.
Ice deformation due to wind and currents produces low frequency noises. In winter and spring, landfast ice
produces significant thermal cracking noise (Milne and Ganton, 1964). In areas characterized by a
continuous fast-ice cover, the dominating source of ambient noise is the ice cracking induced by thermal
stresses (Milne and Ganton, 1964). The spectrum of cracking noise typically displays a broad range from
100 hertz (Hz) to 1 kHz, and the spectrum level has been observed to vary as much as 15 decibels (dB)
within 24 hours due to the diurnal change of air temperature. Richardson et al. (1995b:93, citing Milne and
Ganton, 1964) summarized that the:

spring noise spectra peaked at ~90 dB re 1 pPa*/Hz at infrasonic frequencies (0.5-2 Hz). Above 2
Hz, spectrum levels decreased with increasing frequency up to ~ 20 Hz, above which the levels
remained essentially constant up to 8 kHz...The winter noises spectra included wind-induced
noise as well as thermal cracking sounds.
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Data are limited on ice-deformation noise, but at least in one instance, it has been shown to produce noises
at frequencies of 4-200 Hz (Greene, 1981). As icebergs melt, they produce additional background noise.
While sea ice can produce significant amounts of background noise, it also can function to dampen ambient
noise. Areas of water with 100% sea-ice cover can reduce or completely eliminate noise from waves or
surf (Richardson et al, 1995b). Because ice effectively decreases water depth, industrial sounds may not
propagate as well at the lowest frequencies (Blackwell and Greene, 2002). The marginal ice zone, the area
near the edge of large sheets of ice, usually is characterized by quite high levels of ambient noise compared
to other areas in large part due to the impact of waves against the ice edge, and the breaking up and rafting
of ice floes (Milne and Ganton, 1964). In the Beaufort and Chukchi seas, wind and waves (during the
open-water season) are important sources of ambient noise, with noise levels tending to increase with
increased wind and sea state, all other factors being equal (Richardson et al., 1995b). Blackwell and
Greene (2002) noted that the presence of ice in Cook Inlet could increase low-frequency ambient noise by
increasing the turbulence due to tidal flow.

111.B. Marine Mammals.

Marine mammals can contribute significantly to the background noise in the acoustic environment of the
Beaufort and Chukchi seas; however, frequencies and levels depend highly on seasons. For example, in the
spring, bearded seals contribute to ambient noise (see Richardson et al., 1995b:193 for a description of the
call). Source levels of bearded seal songs have been estimated (Cummings et al., 1983) to be up to 178 dB
re 1 pPa at 1 m (decibels re 1 microPascal at 1 meter). Ringed seal calls have a source level of 95-130 dB
re 1 puPa at 1 m, with the dominant frequency under 5 kilohertz (kHz) (Richardson et al., 1995b). Bowhead
whales, which are present in the Arctic Region from early spring to mid- to late fall, produce sounds with
source levels ranging from 128-189 dB re 1 pPa at 1 m in frequency ranges from 20-3,500 Hz. Richardson
et al. (1995b:160) summarized that most of their calls are “tonal frequency-modulated (FM) sounds at 50-
400 Hz. During spring migrations, bowhead whales produce long song notes that cover a broader
frequency range (less than 4,000 Hz) (Ljungblad et al., 1982a; Cummings and Holliday, 1987; Wiirsig and
Clark, 1993). There are many other species of marine mammals in the arctic marine environment whose
vocalizations contribute to ambient noise in this subregion, including, but not limited to the gray whale,
walrus, ringed seal, beluga whale, spotted seal, fin whale, and humpback whale (in the southwestern areas).
In air, nonhuman but living sources will include sea birds (especially in the Chukchi Sea near colonies),
walruses, and seals. A complete description of all animal noise producers is beyond the scope of his
document.

I11.C. Vessel Traffic.

Vessel traffic and associated noise in the Beaufort and Chukchi seas is, at present, primarily limited to late
spring, summer, and early autumn. In shallow water, shipping traffic more than 10 km away from a
receiver generally contributes only to background noise (Richardson et al., 1995b). However, in deep
water, traffic noise up to 4,000 km away may contribute to background noise levels (Richardson et al.,
1995b). Shipping traffic is most significant at frequencies from 20-300 Hz (Richardson et al., 1995b).
Barging associated with activities such as onshore and limited offshore oil and gas activities, fuel and
supply shipments, and other activities contributes to overall ambient noise levels in some regions of the
Beaufort Sea. Whaling boats (usually aluminum skiffs with outboard motors) contribute noise during the
fall whaling periods in the Alaskan Beaufort Sea. Fishing boats in coastal regions also contribute sound to
the overall ambient noise. Sound produced by these smaller boats is typically at a higher frequency, around
300 Hz (Richardson et al., 1995b).

Icebreaking vessels used in the Arctic for activities including research and oil and gas activities produce
stronger, but also more variable, sounds than those associated with other vessels of similar power and size
(Richardson et al., 1995b). Even with rapid attenuation of sound in heavy ice conditions, the elevation in
noise levels attributed to icebreaking can be substantial out to at least 5 km (Richardson et al., 1991). In
some instances, icebreaking sounds are detectable from greater than 50 km away. In general, spectra of
icebreaker noise are wide and highly variable over time (Richardson et al., 1995b).
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Other acoustical systems are associated with some research, military, commercial, or other vessel use of the
Beaufort or Chukchi seas. Such systems include multi-beam sonars, sub-bottom profilers, acoustic Doppler
current profilers, etc Descriptions of examples of these types of acoustic sources are provided in LGL
Alaska Research Assoc. and LGL Ltd., environmental research assoc. (LGL Ltd., 2005).

I11.D. Existing Oil and Gas Activities.
We describe sounds from offshore seismic surveying in the effects section.

Currently, there are a few oil-production facilities on artificial islands in the Beaufort Sea. Recently,
Richardson and Williams (2004, and chapters therein) summarized results from acoustic monitoring of the
offshore Northstar production facility from 1999-2003. Northstar is located on an artificial gravel island in
the central Alaskan Beaufort Sea (see figure in Richardson and Williams, 2004:xiii). In the open-water
season, in-air broadband measurements reached background levels at 1-4 km and were not affected by
vessel presence. However, Blackwell and Greene (2004) pointed out that ““...an 81 Hz tone, believed to
originate at Northstar, was still detectable 37 km from the island.” During the open-water season, vessels
such as tugs, self-propelled barges, and crew boats were the main contributors to underwater sound levels,
with broadband sounds from such vessels often detectable approximately 30 km offshore. In 2002, sound
levels were up to 128 dB re 1 pPa at 3.7 km when crew boats or other operating vessels were present
(Richardson and Williams, 2003:xvii). In the absence of vessel noise, underwater averaged broadband
island sounds generally reached background levels 2-4 km from Northstar. Underwater sound levels from
a hovercraft, which British Petroleum began using in 2003, were quieter than similarly sized conventional
vessels. At about 6.5 m from the hovercraft, underwater broadband levels reached 130 (at 1 m) and 125 (at
7 m) dB re 1 pPa. Sound produced by the hovercraft was of a wide range of frequencies. Based on sounds
measurements of noise from Northstar obtained during March 2001 and February-March 2002 (during the
ice-covered season), Blackwell (2003) found that background levels were reached underwater at 9.4 km
when drilling was occurring and at 3-4 km when it was not. However, irrespective of drilling, in-air
background levels were reached at 5-10 km from Northstar. Drilling and production sounds tended to be
less variable than those during construction, which had lower minimums but higher maximum sound levels.
Shepard et al. (2001) characterized noise conditions during construction with and without a vibrahammer
operating. Manmade underwater noise (from the vibrahammer or from vehicle and machinery noise) was
higher near the bottom compared to measurements taken at midwater column depth. Noise levels measured
150 m from the island during vibrahammer operations varied from 0-50 dB re 1 uPa per Hz per 1/3 octave
band with strong tonal frequencies at 23 and 30 Hz. Vehicle and machinery noise 150 m from the island at
the 1/3 octave band spanned 2 Hz to 1 kHz, with levels rising as high as 40 dB above ambient conditions.
In general, the noise environment approximately 4 km north of Northstar had hardly any apparent
manmade noise contamination. Typically, noise propagates poorly from artificial islands, as it must pass
through gravel into the water (Richardson et al., 1995b). Richardson et al. (1995b:17) summarized that
while during unusually quiet periods, drilling noise from icebound islands would be audible at a range of
about 10 km, “...the usual audible range would be ~2 km.” Richardson et al. (1995b:128) also summarized
that: “Broadband noise decayed to ambient levels within ~1.5 km. Low-frequency tones were measurable
to ~9.5 km under low ambient noise conditions, but were essentially undetectable beyond ~1.5 km with
high ambient noise.”

I11.E. Military Activities.

According to USDOC, NMFS (2002), the Navy does not intend to operate SURTASS LFA sonar in polar
waters.

I11.F. Potential Effect of Climate Change on the Acoustic Environment
Available evidence indicates that the total extent of arctic sea ice has declined over the past several

decades. However, these declines are not consistent across the Arctic (e.g., Gloersen and Campbell 1991;
Johannessen, Miles, and Bjorgo, 1995; Maslanki, Serreze, and Barry, 1996; Parkinson et al, 1999;
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Vinnikov et al. 1999; see reviews in the IPCC, 2001b). Warming trends in the Arctic (Comiso 2003)
appear to be affecting thickness of multiyear ice in the polar basin (Rothrock, Yu, and Maykut, 1999) and
perennial sea-ice coverage (declines 9% per decade) (Comiso 2002a; 2002b). The Working Group I of the
IPCC (IPCC, 2001b) concluded that: “It is likely that there has been about a 40% decline in arctic sea-ice
thickness during late summer to early autumn in recent decades and a considerably slower decline in winter
sea-ice thickness” (IPCC (2001b:4).

As discussed above, the presence, thickness, and movement of sea ice contributes significantly to ambient
noise levels. The presence of sea ice also affects the timing, nature, and possible locations of human
activities such as shipping, research, barging, subsistence hunting, oil- and gas-related exploration (e.g.,
seismic surveys and drilling), military activities, and other activities that introduce noise into the marine
environment. Because of sea ice and its effects on human activities, ambient noise levels in the Beaufort
and Chukchi seas as well as in parts of the Gulf of Alaska and Bering Sea, can vary dramatically between
seasons and sea-ice conditions. The presence of ice also impacts which marine species are present, another
factor that affects ambient noise levels.

If climate warming continues, it is likely that changes in the acoustic environment will also occur in many
parts of the waters off of Alaska due to increased human use of the seasonally ice-covered waters (e.g.,
Tynan and DeMaster, 1997; IPCC, 2001b: Brigham and Ellis, 2004). Climate warming potentially could
affect the acoustic environment in ways that include: (a) increased noise and disturbance related to
increased shipping and other vessel traffic, and possibly related to increased development; (b) expansion of
commercial fishing and/or changes in areas where intensive fishing occurs; (c) decreases in ice cover; (d)
potential changes in subsistence-hunting practices; and (¢) changes in the distribution of marine mammal
species in all subregions within Alaska (e.g., MacLeod et al., 2005). For example, L. Brigham (cited in
Brigham and Ellis, 2004:4) stated that “the observed and projected retreat of multi-year ice from the Arctic
coastal regions may very well change” conclusions about the requirements and the ability for highly
capable icebreakers to operate year-round in the Beaufort and Chukchi seas. Available information
indicates that changes in the acoustic environment due to climate change are most likely to occur first in the
Arctic.

IV. POTENTIAL EFFECTS OF OIL AND GAS ACTIVITIES IN
THE CHUKCHI SEA AND BEAUFORT SEA PLANNING
AREAS ON ENDANGERED AND THREATENED BOWHEAD,
FIN, AND HUMPBACK WHALES

IV.A. Introduction.

In the following section, we discuss potential effects of the proposed action on bowhead whales, fin whales,
and humpback whales. The purpose of our evaluation is to determine whether reasonably foreseeable oil
and gas activities in the Beaufort Sea and Chukchi Sea Planning Areas potentially could have adverse
effects on endangered bowhead, fin, and humpback whales. While MMS is consulting with NMFS
regarding the potential effects of oil and gas leasing and pre- and postlease exploration activities (including
G&G permitted exploration activities, ancillary or similar activities in support of plans and permit
applications, and exploration drilling) on all current and future leases, we have also considered the potential
effects of development, production, and abandonment activities, so that NMFS can determine whether the
whole action is likely to jeopardize the continued existence of any of these three endangered species.

We have taken the following approach to our effects analyses:

1.  We articulate the general ecological principles and assumptions underlying our analyses.

2. We explicitly state specific assumptions about the action and the potentially affected species
underlying the analyses.
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3. We systematically go through potential pathways by which endangered cetaceans potentially
could be affected by different parts of the proposed action. At the end of this section, we briefly
summarize which of these activities occurs during exploration, development, production, and
abandonment. These delineations are valid with respect to the purpose of the activity.

4. We evaluate whether any one of the three species has the potential to be exposed to affecters
associated with OCS oil and gas activities in the Chukchi Sea and Beaufort Sea evaluation areas
(see Figure 1). We give a brief summary of why we believe the species could not be affected. If
we conclude the species could be exposed to the potential affecter, we undertake a more in-depth
evaluation of potential effects.

5. Because exploration, development, and production could, in future years, occur simultaneously,
we have grouped our discussion of potential pathways of impact by those that have common
modes of potential impact (e.g., activities that cause noise and disturbance). Once oil and gas
activities proceed past the exploration stage in a given area, some of these types of activities can
begin to overlap in time and space. For instance, in the general region near the Northstar
production facility, additional exploration or development could occur. Within the discussion of
activities that can cause types of effects, we begin with background information necessary to
understand the way(s) in which the general class of affecter (e.g., marine noise) could cause
impacts to endangered whales.

6. We proceed to a review of specific information about the type of affecter (e.g., drilling noise) that
could potentially cause impact and then discuss how the potentially exposed species may be
impacted.

7. We identify areas and times where and when potential effects might reasonably be expected to be
greater than typical.

8.  We provide a summary of potential effects and our conclusions by species.

The analyses in this section are based on the exploration, development, production, and abandonment
scenarios presented in Appendix II. We note that the uncertainty of effects increases the further into the
future we attempt to estimate activities that may occur in the future, especially those that may occur past
2007. At present, MMS is providing NMFS with our best estimates about what level and kinds of leasing
and pre- and postlease exploration may occur. To enable determination of whether MMS can proceed with
that incremental step of leasing and exploration, MMS is also providing our best assumptions about
development, production, and abandonment that may result. Because of the uncertainty about future
potential activities, we have tried to make our analyses conservative. For example, we have made
assumptions about activity levels that, at least based on historical patterns, may be overestimates. If these
estimates are overestimates, we will be overestimating potential effects. Mitigating measures put into place
to reduce such potential effects will be precautionary. However, we also acknowledge that there is
renewed industry interest in the Alaskan Arctic. As required under provisions of Section 7 of the ESA, if
our assumptions prove to be underestimates such that the activities could result in effects to listed species
of a kind or to an extent that was not covered in this consultation, we will reinitiate consultation with
NMES prior to taking actions that could result in such unanticipated effects. Regardless, we will reinitiate
consultation with NMFS for any future development plan.

IV.B. Assumptions.
IV.B.1. General Principles and Assumptions Underlying Analyses of Potential Effects.

1. Potential effects on females with calves, on newborn calves, on all calves over their first year, and on
females merit special consideration. Baleen whales are a relatively long-lived, late-maturing group of
species with relatively low reproductive rates, and with extremely high maternal investment in young. A
major hypothesis of life history theory is that future survival and reproductive success are affected by early
development conditions (e.g., Beauplet et al., 2005). The probability of postweaning survival to age 1
increases with body condition in at least some marine mammals (e.g., Hall, McConnell, and Barker, 2001).
In a species such as a bowhead whale, where the periods of body growth, maturation, gestation, maternal
care, and intervals between reproductive attempts are all (mostly relatedly) long, the ability of the female to
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provide adequate care (e.g., through nursing and possibly the teaching of the locations of key resources) to
her offspring during its period of dependency is critical to the continued recovery and the long-term

viability of the population. In providing guidance on the evaluation of whether ocean noise disturbance of
marine mammals should be considered biologically significant, the NRC (2005:82-83:Box 4-1) stated that:

Different standards for disruption of breeding behavior should be considered for females and
males. The ability of a female to select a mate, breed, gestate, and give birth to a viable offspring
is so essential to populations that there should be very low tolerance of disturbances that might
affect these activities....

Very low thresholds should be considered for any disturbance that might separate a dependent
infant from its caregivers.... Both the duration of nursing bouts and the distribution of intervals
might be important....

We also acknowledge that the effects of anthropogenic noise and other potential affecters (e.g., oil spills)
on baleen (or other cetacean) calves, especially newborn calves, is highly uncertain. Absent direct
information on potential effects on baleen calves, we draw on more general mammalian literature about
potential effects on very young individuals. Data from other mammalian species, such as humans,
indicates that there are deleterious effects on offspring and juvenile hearing and health due to exposure to
excessive noise during pregnancy, infancy (e.g., Committee on Environmental Health, American Academy
of Pediatrics, 1997; Chang and Merzenich, 2003), and even childhood. “Developing mammals are more
sensitive to noise...than adults” (Henley and Rybak, 1995; Saunders and Chen, 2006). “Children and
unborn children are in certain respects especially vulnerable to environmental effects...” (of noise). “It is
not only the dose that is important in determining whether harm will arise but also the development stage
when the exposure occurs. Organ systems that develop and mature over a long period are considered to be
pa