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. PRESENTATION OF THIS OPINION

Biological opinions are constructed around several basic sections that represent specific
requirements placed on the analysis by the Endangered Species Act (ESA) and implementing
regulations. These sections contain different portions of the overall analytical approach
described here. This section is intended as a basic guide to the reader of the other sections of
this opinion and the analyses that can be found in each section. Each step of the analytical
approach described below will be presented in this opinion in either detail or summary form.

Description of the Proposed Action — This section contains a basic summary of the proposed
federal action and any interrelated and interdependent actions and the mitigation, monitoring,
and reporting measures that the National Marine Fisheries Service (NMFS) considers to be part
of this action. This description forms the basis of the first step in the analysis where we consider
the various elements of the action and determine the stressors expected to result from those
elements. The nature, timing, duration, and location of those stressors define the action area and
provide the basis for our exposure analyses.

Status of the Species — This section provides the reference condition for the species at the listing
and designation scale, as well as those proposed for listing. These reference conditions form the
basis for the determinations of whether the proposed action is likely to jeopardize the species.
Other key analyses presented in this section include critical information on the biological and
ecological requirements of the species and the impacts to species from existing stressors.

Environmental Baseline — This section provides the reference condition for the listed species and
those proposed for listing within the action area. The baseline includes the impacts of past and
on-going actions (except the effects of the proposed action) on the species. This section also
contains summaries of the impacts from stressors that will be ongoing in the same areas and
times as the effects of the proposed action and includes future federal actions for which
consultation has been completed (future baseline). This information forms part of the
foundation of our exposure, response, and risk analyses.

Effects of the Proposed Action — This section describes the direct and indirect effects of an
action on the list species and species proposed for listing, together with the effects of other
activities that are interrelated or interdependent with that action, that will be added to the
environmental baseline.” 50 C.F.R. 402.02.
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Cumulative Effects — This section summarizes the impacts of future non-federal actions
reasonably certain to occur within the action area. Similar to the rest of the analysis, if
cumulative effects are expected, NMFS determines the exposure, response, and risk posed to
individuals of the species.

Synthesis and Integration — In this section of the opinion, NMFS presents the summary of the
effects identified in the preceding sections and then details the consequences of the risks posed
to individuals to the species or Distinct Population Segment at issue.

Conclusions - Finally, this document concludes whether the proposed action is likely to result in
jeopardy to the continued existence of a species.

Legal and Policy Framework

The purposes of the ESA, “...are to provide a means whereby the ecosystems upon which
endangered species and threatened species depend may be conserved, to provide a program for
the conservation of such endangered species and threatened species, and to take such steps as
may be appropriate to achieve the purposes of the treaties and conventions set forth in
subsection (a) of this section.” To help achieve these purposes, the ESA requires that, “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 or threatened species or result in the destruction
or adverse modification of designated critical habitat...”

Jeopardy Standard

The “jeopardy” standard has been further interpreted in regulation (50 CFR 402.02) as a
requirement that federal agencies insure that their actions are not reasonably expected to reduce
appreciably the likelihood of both the survival and recovery of the species in the wild by
reducing its numbers, reproduction, or distribution.® It is important to note that the purpose of
the analysis is to determine whether or not appreciable reductions are reasonably expected, but
not to precisely quantify the amount of those reductions. As a result, our assessment often
focuses on whether a reduction is expected or not, but not on detailed analyses designed to
quantify the absolute amount of reduction or the resulting population characteristics (abundance,
for example) that could occur as a result of proposed action implementation.

The parameters of productivity, abundance, and population spatial structure are important to
consider because they are predictors of extinction risk, the parameters reflect general biological
and ecological processes that are critical to the survival and recovery of the listed species, and
these parameters are consistent with the “reproduction, numbers, or distribution” criteria found
within the regulatory definition of jeopardy (50 CFR 402.02).

! Although the definition of “jeopardy” refers to both the survival and recovery of the species, we have considered
each separately. As we recognized when we promulgated the regulation, “except in exceptional circumstances,
injury to recovery alone would not warrant the issuance of a ‘jeopardy biological’ opinion.” 51 Fed. Reg. 19926,
19934 (June 3, 1986). In biological opinions, we therefore consider whether the proposed action may present such
circumstances where “significant impairment of recovery efforts or other adverse effects . . . rise to the level of
‘jeopardizing’ the “‘continued existence’” of the listed species. Id.
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Additional requirements on the analysis of the effects of an action are described in regulation
(50 CFR 402) and our conclusions related to “jeopardy” generally require an expansive
evaluation of the direct and indirect consequences of the proposed action, related actions, and
the overall context of the impacts to the species and habitat from past, present, and future actions
as well as the condition of the affected environment. Recent court cases have reinforced the
requirements provided in section 7 regulations that NMFS must evaluate the effects of a
proposed action within the context of the current condition of the species, including other factors
affecting the survival and recovery of the species.

Consultations designed to allow federal agencies to fulfill these purposes and requirements are
concluded with the issuance of a biological opinion or a concurrence letter. Section 7 of the
ESA and the implementing regulations (50 CFR 402), and associated guidance documents (e.g.,
USFWS and NMFS 1998) require biological opinions to present: (1) a description of the
proposed Federal action; (2) a summary of the status of the affected species and its critical
habitat; (3) a summary of the environmental baseline within the action area; (4) a detailed
analysis of the effects of the proposed action on the affected species and critical habitat; (5) a
description of cumulative effects; and (6) a conclusion as to whether it is reasonable to expect
the proposed action is not likely to appreciably reduce the species’ likelihood of surviving and
recovering in the wild by reducing its numbers, reproduction, or distribution or result in the
destruction or adverse modification of the species’ designated critical habitat. Since no critical
habitat has been designated or proposed for any species in this opinion, none of the critical
habitat elements listed above are included in this document.

This document also contains NMFS’ conference opinion on the project’s effects on species
proposed for listing: Arctic ringed seals and bearded seals.

Consultation History and Source Documents

NMEFS’s Office of Protected Resources requested formal consultation on this action by letter
received June 5, 2012. As oil and gas exploration expands in the Chukchi and Beaufort seas,
more analyses like this one are being conducted. This opinion draws on information presented
and analyzed in other recent opinions including the biological opinion prepared to evaluate the
proposed issuance of an incidental harassment authorization to Shell in connection with
exploratory drilling operations in the Beaufort Sea (NMFS 2012c) and one on BP’s seismic
survey in Simpson Lagoon 2012. This opinion also used information in both ION’s application
for an Incidental Harassment Authorization (IHA) under the Marine Mammal Protection Act
(MMPA) (ION 2012) and NMFS Protected Resources’ Federal Register notice for the
authorization (NMFS 2012a), as well as its environmental assessment of the action under the
National Environmental Policy Act (NEPA) (NMFS 2012b).

10
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lIl. DESCRIPTION OF THE PROPOSED ACTION

Incidental Harassment Authorization (IHA)

This opinion will address authorization by NMFS of the incidental and unintentional taking of
bowhead whales (listed as endangered), and ringed seals and bearded seals (proposed for listing)
due to seismic surveys by ION in the Beaufort and Chukchi seas. Section 101(a)(5) of the
Marine Mammal Protection Act (MMPA), directs the Secretary of Commerce to allow, upon
request by U.S. citizens engaged in a specific activity (other than commercial fishing) in a
specified geographical region, the incidental but not intentional taking of small numbers of
marine mammals if certain findings are made. Such authorization may be accomplished through
regulations and issuance of letters of authorization under those regulations, or through issuance
of an IHA. These authorizations may be granted only if an activity would have no more than a
negligible effect on the species (or stock) in question, if the activity would not have an
unmitigable adverse impact on the availability of the marine mammals for subsistence uses, and
if the permissible method of taking and requirements pertaining to the monitoring and reporting
of such taking are set forth to ensure the activity will have the least practicable adverse effect on
the species or stock and its habitat. These authorizations are often requested for oil and gas
activities which produce underwater noise capable of harassing or harming marine mammals.
Harassment is a form of taking otherwise prohibited by the MMPA and ESA.

On March 5, 2012, NMFS received a draft application from ION requesting an IHA for the take
of small numbers of marine mammal species incidental to conducting in-ice seismic surveys in
the Beaufort and Chukchi seas.

Several marine mammal species under NMFS jurisdiction occur in the seismic survey area.
However, only three of those species are listed under the Endangered Species Act (ESA) or are
proposed for listed under the ESA: bowhead whales (Balaena mysticetus), ringed (Phoca
hispida) and bearded seals (Erignathus barbatus). The bowhead whale was listed as a Federal
endangered species on June 2, 1970 (35 FR 8495). It is also protected by the Convention on
International Trade in Endangered Species of wild flora and fauna and the Marine Mammal
Protection Act (MMPA). It is possible that some bowhead whales may be encountered as they
migrate out of the area, particularly in the portion of the survey area where water depths are
<200 m.

Critical habitat has not been designated for bowhead whales, nor has it been designated for
bearded and ringed seals. The Alaska stock of bearded seals, part of the Beringia distinct
population segment (DPS), has been proposed by NMFS for listing as threatened under the ESA
(75 FR 77496; December 10, 2011). Although bearded seals typically migrate south in the fall,
it is possible that small numbers of them may be present in the survey area. The Alaska stock of
ringed seals is not currently listed as endangered, and is not classified as a strategic stock by
NMFS. However, there is increasing concern about the future of the ringed seal due to receding
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ice conditions and potential habitat loss. NMFS conducted a status review for the ringed seal
(Kelly et al. 2010a), and has proposed to list the Arctic subspecies of ringed seals as threatened
under the ESA due to threats from global warming (75 FR 77476; December 10, 2011). The
ringed seal is the most abundant marine mammal in the proposed survey area.

NMFS’s proposed action is to issue an IHA to ION for the take of these marine mammal
species, by Level A and B harassment, incidental to conducting the in-ice surveys in the
Beaufort and Chukchi seas from October through December 2012. NMFS published a Notice
of Proposed IHA and request for comments in the Federal Register on August 17, 2012 (77 FR
49922). NMEFS has also prepared a draft environmental assessment of the proposed IHA
(NMFS, 2012).

This Biological Opinion incorporates much of the information presented within the NMFS’s
Notice of Proposed IHA and environmental assessment, as well as pertinent research on matters
related to oil exploration and its potential impacts on bowhead whales and pinnipeds. Traditional
knowledge and the observations of Inupiat hunters are presented in this analysis. This
knowledge contributes, along with western science, to a more complete understanding of these
issues. Consideration of both these systems of knowledge strengthens our assessment of
potential effects.

While the primary action considered in this opinion is the authorization of incidental take under
the MMPA as described above, the specifics associated with ION’s in-ice surveys in the
Beaufort and Chukchi seas interrelated or interdependent activities that are considered to be part
of the action. We present an overview of these actions below. Detailed discussions of the ION
surveys may be found in the applications for the IHA here:
http://www.nmfs.noaa.gov/pr/pdfs/permits/ion2012_iha.pdf

Geological and Geophysical (G&G) permit

In a letter dated September 28, 2012, the Bureau of Ocean Energy Management (BOEM)
requested that they also be listed as an action agency in this section 7 consultation. ION
submitted a Geological and Geophysical (G&G) permit application to BOEM on March 9, 2012
for seismic surveys to acquire seismic, gravity, and magnetic data from October 17 to December
15 in the Beaufort and Chukchi seas. (The NMFS action considered in this opinion is issuing
the IHA on those same surveys.) These G&G activities were evaluated in the October 11, 2011
biological evaluation that BOEM sent to NMFS as part of a programmatic ESA section 7
consultation on OCS activities in the Arctic Region. Since that consultation is not yet complete,
BOEM requested to be an action agency under this consultation.

BOEM issues permits to companies for collecting pre-lease and post-lease G&G data in the
federal waters. The acquired data are used by industry and the agency to assess the OCS for oil
and gas resource potential and ensure that the companies provide fair market value for the
country’s resources when leasing occurs.

The general purpose of BOEM pre-lease regulations is to ensure that pre-lease exploration,
prospecting, and scientific research operations in Federal waters do not interfere with each other,

12
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with existing lease operations, or with other uses on the OCS. Pre-lease regulations also
encourage data acquisition while adequately protecting the investment of data gathered and still
assuring equal access and competitive balance. Adherence to these regulations will ensure that
exploration and research activities will be conducted in an environmentally safe manner.

Pre-lease permits, issued individually by Region, set forth the specific details for each data-
gathering activity, including the timing of activity, approved equipment and methods, and other
information relevant to each specific permit.

Information required in the permit application for geophysical activities include: vessel
information, a description of the energy source and receiving array, total energy output, number
of impulses per linear miles, towing depth, navigation system to be used, estimate of are to be
surveyed, description of final processing, estimated completion date, and a map, plat or chart
showing latitude, longitude, block numbers, total line miles or blocks proposed.

With respect to geological activities, the following types of information are identified in the
permit application: description of drilling methods or sampling, equipment to be used, estimated
bore holes or sample locations, navigation system, method of sampling, description of analyzed
or processed data, estimated completion date, and a map, plat, or chart showing latitude and
longitude, specific block numbers, and total number of borings and samples.

After data have been collected by permittees, BOEM selectively acquires data that are needed to
update the existing database. Industry uses these data to determine the areas having potential for
oil and gas production. Oil companies also use these data for preparing bids for lease sales.
BOEM may also acquire data that have been collected for scientific research activities for which
an approved permit or filing of notice is required.

The extensive amount of data and information acquired by BOEM is used by geologists,
geophysicists, petroleum engineers, modelers and other specialists to perform a variety of
analyses leading to resource assessment, reserves inventory, and determining Fair Market Value
of the auctioned tracts.

Description of the Specified Activity

ION’s proposed activities consist of a geophysical (seismic reflection/refraction) survey
and related vessel operations to be conducted primarily in the Alaskan Beaufort and Chukchi
seas from October to December 2012. The primary survey area extends from the U.S.—Canadian
border in the east to Point Barrow in the west. Two survey lines extend west of Point Barrow
into the northern Chukchi Sea and three short tie lines are proposed near the U.S.—Russian
border (Figure 1). The bathymetry of the proposed survey area ranges from shallow (<20 m) to
relatively deep (>3,500 m) water over the continental shelf, the continental slope, and the
abyssal plain.

The survey would be conducted from the seismic vessel Geo Arctic escorted by the Polar
Prince, a medium class (100A) icebreaker. The survey grid consists of ~7,175 km of transect
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line, not including transits when the airguns are not operating. There may be small amounts of
additional seismic operations associated with airgun testing, start up, and repeat coverage of any
areas where initial data quality is sub-standard. The seismic source towed by the Geo Arctic
would be an airgun array consisting of 26 active Sercel G-gun airguns with a total volume of
4,450 in®. A single hydrophone streamer 4.5-9 km in length, depending on ice conditions,
would be towed by the Geo Arctic to record the returning seismic signals.

The survey vessels would access the survey area from Canadian waters in late September
to begin data collection on or after October 1, 2012. After completion of the survey, or when ice
and weather conditions dictate, the vessels would exit to the south transiting through the
Chukchi and Bering seas. The Polar Prince may be used to perform an at-sea refueling
(bunkering) operation to supply as much as 500 metric tons of Arctic diesel to the Geo Arctic.
The Polar Prince would carry that fuel onboard at the start of the operation and it would be
transferred to the Geo Arctic if/when necessary. Depending on its own fuel consumption, the
Polar Prince may then transit to Tuktoyuktuk, Canada to take on additional fuel for itself. Once
the Polar Prince returns to the Geo Arctic the survey would continue. The entire refueling
operation would therefore involve one fuel transfer and potentially one transit to and from
Tuktoyuktuk. The refueling operation would likely take place in late October, at which time the
Geo Arctic would likely be in the eastern or east-central Alaskan Beaufort Sea.

ION’s geophysical survey has been designed and scheduled to minimize potential effects
to marine mammals, bowhead whales in particular, and subsistence users. For mitigation and
operational reasons the survey area has been bisected by a line that runs from 70.5° N, 150.5° W
to 73° N, 148° W (see Figure 1 of ION’s IHA application). Weather and ice permitting, ION
plans to begin survey operations east of the line described above (eastern survey area) and in
offshore waters (>1,000 m) where bowheads are expected to be least abundant in early October.
This operational plan is based on the fact that only ~2% of bowhead whales observed by Bureau
of Ocean Energy Management, Regulation and Enforcement’s (BOEM) aerial surveys 1979-
2007 occurred in areas of water depth >1,000 m (MMS 2010), and on average ~97% of
bowheads have passed through the eastern U.S. Beaufort Sea by October 15 (Miller et al. 2002).
The survey would then progress to shallower waters in the eastern survey area before moving to
the western survey area in late October or early November 2012.

Ice conditions are expected to range from open water to ten percent ice cover. However,
the survey cannot take place in thick multi-year ice as both the icebreaker and seismic vessel
must make continuous forward progress at 3—4 kts. In order for the survey to proceed, areas of
high ice concentration can only consist of mostly newly forming juvenile first year ice or young
first year ice less than 0.5 m (1-1.5 ft) thick. Sounds generated by the icebreaker and seismic
vessel moving through these relatively light ice conditions are expected to be far below the high
sound levels often attributed to icebreaking. These high sound levels (>200 dB re 1 puPa [rms])
have been recorded from icebreakers during backing and ramming operations in very heavy ice
conditions and are created by cavitation of the propellers as the vessel is slowed by the ice or
reverses direction (Erbe and Farmer 1998; Roth and Schmidt 2010). Since the icebreaker in the
proposed action will operate only in ice less than 0.5m thick, those sound levels are not
expected.

Acoustic Sources
1) Seismic Airgun Array

14
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The seismic source used during the project would be an airgun array consisting of 28
Sercel G-gun airguns, of which 26 would be active and have a total discharge volume of 4,450
in®. The 28 airguns would be distributed in two sub-arrays with 14 airguns per sub-array.
Individual airgun sizes range from 70 to 380 in3. Airguns would be operated at 2,000 psi. The
seismic array and a single hydrophone streamer 4.5-9 km in length would be towed behind the
Geo Arctic. Additional specifications of the airgun array are provided in Appendix B of ION’s
IHA application.

@) Echo sounders

Both vessels would operate industry standard echo sounder/fathometer instruments for
continuous measurements of water depth while underway. These instruments are used by all
large vessels to provide routine water depth information to the vessel crew. Navigation echo
sounders send a single, narrowly focused, high frequency acoustic signal directly downward to
the sea floor. The sound energy reflected off the sea floor returns to the vessel where it is
detected by the instrument and the depth is calculated and displayed to the user. Source levels
of navigational echo sounders of this type are typically in the 180-200 dB re 1 pPA-m
(Richardson et al. 1995a).

The Geo Arctic would use one navigational echo sounder during the project. The
downward facing single-beam Simrad EA600 operates at frequencies ranging from 38 to 200
kHz with an output power of 100-2000 Watts. Pulse durations are between 0.064 and 4.096
milliseconds and the pulse repetition frequency (PRF or ping rate) depends on the depth range.
The highest PRF at shallow depths is about 40 pings per second. It can be used for water depths
up to 4,000 m and provides up to 1 cm resolution.

The Polar Prince would use one echo sounder, an ELAC LAZ-72. The LAZ-72 has an
operating frequency of 30 kHz. The ping rate depends on the water depth and the fastest rate,
which occurs in shallow depths, is about 5 pings per second.

Dates, Duration, and Region of Activity

The proposed geophysical survey would be conducted for ~76 days from approximately October
1 to December 15, 2012. Both the Geo Arctic and the Polar Prince would leave from
Tuktoyaktuk, Canada, during late September and enter the Alaskan Beaufort Sea from Canadian
waters. The survey area would be bounded approximately by 138° to 169° W longitude and 70°
to 73° N latitude in water depths ranging from <20 to >3,500 m (Figure 1). For mitigation and
operational reasons the survey area has been bisected by a line that runs from 70.5° N, 150.5° W
to 73° N, 148° W. Weather and ice permitting, ION plans to begin survey operations east of the
line (eastern survey area) in offshore waters (>1,000 m) where bowheads are expected to be
least abundant in early October. The survey would then progress to shallower waters in the
eastern survey area before moving to the west survey area in late October or early November.
The vessels would depart the region to the south via the Chukchi and Bering seas and arrive in
Dutch Harbor in mid- to late December.

Action Area

Federal regulations implementing the ESA (50 C.F.R. §402.02) define the action area as
follows: *action area means all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the action.”

15
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In order to define the action area for the proposed action, we must have some basic
understanding of the zone over which direct and indirect effects of this action might occur.
Seismic effects are the principal type of effects of the proposed action on listed species and
species proposed for listing. Based on literature on effects from other seismic activities
conducted in the Beaufort and Chukchi seas, the bowhead whale is the most sensitive of the
species considered in this opinion. Bowheads may react to noise as low as 120 dB (Richardson,
1999). Based on this metric, we can define the action area for purposes of this Biological
Opinion as the area ensonified to at least this level (Figure 1). The direct and indirect effects of
this action on bowhead whales and ringed and bearded seals are expected to be confined to the
action area.

16
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Figure 1. Proposed seismic survey lines for ION 2D seismic survey, Oct-Dec 2012. The red dashed line indicates the division between the “east survey
area” and the “west survey area”. The hatched area could be exposed to 120dB of acoustic noise. This is the action area for this opinion.
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Mitigation Measures

For the proposed ION’s in-ice marine seismic survey in the Beaufort and Chukchi Sea, ION
worked with NMFS and proposed the following mitigation measures to minimize the potential
impacts to marine mammals in the project vicinity as a result of the in-ice seismic survey
activities. These mitigation measures are considered part of the action being analyzed in this
opinion, and therefore directly informed the conclusions.

The proposed mitigation measures are divided into the following major groups: (1) Exclusion
zones, (2) Speed or course alternation, (3) Ramp ups, (4) Power down procedures, and (5)
Shutdown procedures. The primary purpose of these mitigation measures is to detect marine
mammals within, or about to enter designated exclusion zones and to initiate immediate
shutdown or power down of the airgun(s). These are defined below. In addition to these
measures, observer, monitoring, and reporting measures have been specified and are included as
an appendix.

1. Exclusion Zones - Sound Source Measurements

Under current NMFS guidelines, “exclusion zone” for marine mammals around industrial sound
sources are customarily defined as the distances within which received sound levels are >180 dB
re 1 puPa (rms) for cetaceans and >190 dB re 1 pPa (rms) for pinnipeds. These exclusion zones
contain a level of exposure where Level A take (or injury) may occur. 160 dB exposure
constitutes Level B harassment. These safety criteria are based on an assumption that sound
energy at lower received levels will not injure these animals or impair their hearing abilities, but
that higher received levels might have some such effects. Disturbance or behavioral effects to
marine mammals from underwater sound may occur after exposure to sound at distances greater
than the exclusion zone (Richardson et al. 1995; see above).

Received sound levels were modeled for the full 28 airgun, 4,450 in® array in relation to distance
and direction from the source (Zykov et al. 2010). Based on the model results, the distances
from the airguns where 10N predicts that received sound levels will drop below 190 and 180 dB
re 1 pPa (rms) exclusion zones vary depending on water depth. A single 70 in® airgun would be
used during turns or if a power down of the full array is necessary due to the presence of a
marine mammal within or about to enter the applicable exclusion zone of the full airgun array.
Underwater sound propagation of a 30-in® airgun was measured in <100 m of water near
Harrison Bay in 2007 and results were reported in Funk et al. (2008). The constant term of the
resulting equation was increased by 2.45 dB based on the difference between the volume of the

13
two airguns 2.45 = 20Iog(%) . The 190 and 180 dB (rms) distances from the adjusted

equation, 19 m and 86 m respectively, would be used as the exclusion zones around the single
70 in* airgun in all water depths until results from field measurements are available.

An acoustics contractor would perform the direct measurements of the received levels of
underwater sound versus distance and direction from the energy source arrays using calibrated
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hydrophones (see below “Sound Source Verification” in the “Proposed Monitoring” section).
The acoustic data would be analyzed as quickly as reasonably practicable in the field and used to
verify (and if necessary adjust) the size of the exclusion zones. The field report will be made
available to NMFS and the Protected Species Observers (PSOs) within 120 hrs of completing
the measurements. The mitigation measures to be implemented at the 190 and 180 dB (rms)
sound levels would include power downs and shut downs as described below.

2. Speed or Course Alteration

If a marine mammal (in water) is detected outside the exclusion zone and, based on its position
and the relative motion, is likely to enter the exclusion zone, the vessel's speed and/or direct
course shall be changed in a manner that also minimizes the effect on the planned objectives
when such a maneuver can safely be executed.

Avoid concentrations or groups of whales (3 or more whales within a 500m area and displaying
behaviors of directed or coordinated activity such as group feeding) by all vessels in transit
under the direction of ION. Operators of vessels should, at all times, conduct their activities at
the maximum distance possible from concentrations of whales.

All vessels during transit shall be operated at speeds necessary to ensure no physical contact
with whales occurs. If any barge or transit vessel approaches within 1.6 km (1 mi) of observed
bowhead whales, the vessel operator shall take reasonable precautions to avoid potential
interaction with the bowhead whales by taking one or more of the following actions, as
appropriate:

(A)  Reducing vessel speed to less than 5 knots within 300 yards (900 feet or 274 m) of the
whale(s);

(B) Steering around the whale(s) if possible;

(C)  Operating the vessel(s) in such a way as to avoid separating members of a group of
whales from other members of the group;

(D)  Operating the vessel(s) to avoid causing a whale to make multiple changes in direction;
and

(E)  Checking the waters immediately adjacent to the vessel(s) to ensure that no whales will
be injured when the propellers are engaged.

When weather conditions require, such as when visibility drops, adjust vessel speed accordingly
to avoid the likelihood of injury to whales.

No aircraft support was included in the project description, but in the event that any aircraft
(such as helicopters) are used to support the survey, the mitigation measures below would apply:
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(A)  Under no circumstances, other than an emergency, shall aircraft be operated at an
altitude lower than 1,000 feet above sea level (ASL) when within 0.3 mile (0.5 km) of
groups of whales (as defined above).

(B) Helicopters shall not hover or circle above or within 0.3 mile (0.5 km) of groups of
whales.

3. Ramp Ups

A ramp up of an airgun array provides a gradual increase in sound levels, and involves a step-
wise increase in the number and total volume of airguns firing until the full volume is achieved.
The purpose of a ramp up is to “warn” marine mammals in the vicinity of the airguns and to
provide the time for them to leave the area and thus avoid any potential injury or impairment of
their hearing abilities.

During the proposed seismic survey program, the seismic operator will ramp up the airgun
arrays slowly. Full ramp ups (i.e., from a cold start after a shut down or when no airguns have
been firing) will begin by firing a single airgun in the array. In addition, a full ramp up,
following a cold start, can be applied if the exclusion zone has been free of marine mammals for
a consecutive 30-minute period. The entire exclusion zone must have been visible during these
30 minutes. If the entire exclusion zone is not visible, then ramp up from a cold start cannot
begin.

Ramp up procedures from a cold start shall be delayed if a marine mammal is sighted within the
exclusion zone during the 30-minute period prior to the ramp up. The delay shall last until the
marine mammal(s) has been observed to leave the exclusion zone or until the animal(s) is not
sighted for at least 15 or 30 minutes. The 15 minutes applies to small toothed whales and
pinnipeds, while a 30 minute observation period applies to baleen whales and large toothed
whales.

If, for any reason, electrical power to the airgun array has been discontinued for a period of 10
minutes or more, ramp-up procedures shall be implemented. Only if the Protected Species
Observer (PSO) watch has been suspended, a 30-minute clearance of the exclusion zone is
required prior to commencing ramp-up. Discontinuation of airgun activity for less than 10
minutes does not require a ramp-up.

The seismic operator and PSOs shall maintain records of the times when ramp-ups start and
when the airgun arrays reach full power.

During turns and transit between seismic transects, the 70 in® single airgun will remain
operational. The ramp up procedure will still be followed when increasing the source levels
from one airgun to the full array. PSOs will be on duty whenever the airguns are firing during
daylight and during the 30 minute periods prior to full ramp ups. Daylight will occur for ~11
hours/day at the start of the survey in early October diminishing to ~3 hours/day in mid-
November. The seismic operator and MMOs will maintain records of the times when ramp ups
start, and when the airgun arrays reach full power.
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4 Power Down Procedures

A power down involves decreasing the number of airguns in use such that the radii of the 190
and 180 dB re 1 puPa (rms) zones are decreased to the extent that observed marine mammals are
not in the applicable exclusion zone. A power down may also occur when the vessel is moving
from one seismic line to another. Following a power down procedure, one airgun continues to
operate. The continued operation of one airgun is intended to (a) alert marine mammals to the
presence of the seismic vessel in the area, and (b) retain the option of initiating a ramp up to full
array under poor visibility conditions. In contrast, a shut down is when all airgun activity is
suspended (see next section).

If a marine mammal is detected outside the exclusion zone but is likely to enter the exclusion
zone, and if the vessel's speed and/or course cannot be changed to avoid having the mammal
enter the exclusion zone, the airguns may (as an alternative to a complete shut down) be
powered down before the mammal is within the exclusion zone. Likewise, if a mammal is
already within the exclusion zone when first detected, the airguns will be powered down
immediately if this is a reasonable alternative to a complete shut down. During a power down of
the array, the number of guns operating will be reduced to a single 70 in® airgun. The pre-
season estimates of the 190 dB re 1 puPa (rms) and 180 dB re 1 pPa (rms) exclusion zones around
the power down source are 19 m and 86 m, respectively. The 70 in* airgun power down source
will be measured during acoustic sound source measurements conducted at the start of seismic
operations. If a marine mammal is detected within or near the applicable exclusion zone around
the single 70 in® airgun, it too will be deactivated resulting in a complete shut down (see next
subsection).

Marine mammals hauled out on ice may enter the water when approached closely by a vessel. If
a marine mammal on ice is detected by PSOs within the exclusion zones it will be watched
carefully in case it enters the water. In the event the animal does enter the water and is within an
applicable exclusion zone of the airguns during seismic operations, a power down or other
necessary mitigation measures will immediately be implemented. If the animal does not enter
the water, it will not be exposed to sounds at received levels for which mitigation is required and
therefore no mitigation measures will be taken.

Following a power down, operation of the full airgun array will not resume until the marine
mammal has cleared the exclusion zone. The animal will be considered to have cleared the
exclusion zone if it

. is visually observed to have left the exclusion zone, or

. has not been seen within the zone for 15 min in the case of pinnipeds (excluding
walruses) or small odontocetes, or

. has not been seen within the zone for 30 min in the case of mysticetes or large
odontocetes.
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5 Shut Down Procedures

The operating airgun(s) will be shut down completely if a marine mammal approaches or enters
the then-applicable exclusion zone and a power down is not practical or adequate to reduce
exposure to less than 190 or 180 dB re 1 puPa (rms). The operating airgun(s) will also be shut
down completely if a marine mammal approaches or enters the estimated exclusion zone around
the reduced source (one 70 in® airgun) that will be used during a power down.

Airgun activity will not resume until the marine mammal has cleared the exclusion zone. The
animal will be considered to have cleared the exclusion zone if it is visually observed to have
left the exclusion zone, or if it has not been seen within the zone for 15 min (pinnipeds and small
odontocetes) or 30 min (mysticetes and large odontocetes). Ramp up procedures will be
followed during resumption of full seismic operations after a shutdown of the airgun array.
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lll. STATUS OF THE SPECIES

NMFS has determined that two listed cetacean species and two pinniped species that have been
proposed for listing may occur in the action area, and may be affected by the proposed action.
This document constitutes NMFS’s biological opinion on the effects of the proposed action on
listed species and NMFS’s conference opinion on species proposed for listing (Table 1).

Table 1. Listing status and critical habitat designation for species considered in this opinion.

Species Common | Stock Status Listing Critical
Name Habitat
Balanea Bowhead [ Western NMFS 1970, | Not
mysticetus whale Arctic Endangered 35 FR 18319 | designated
Megaptera Humpback NMFS 1970, || Not
novaeangliae Whale Alaska Endangered 35 FR 18319 | designated
Phoca hispida Ringed Acrctic sub- Proposed for | NMFS 2010, | Not
hispida Seals species listing 75 FR 77476 | proposed
Erignathus
barbatus Bearded Beringia DPS Proposed for || NMFS 2010, | Not
barbatus, Seals g listing 75 FR 77496 | proposed
Beringia DPS
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Species and Critical Habitat Not Likely to be Adversely Affected

NMFS uses two criteria to identify endangered or threatened species or critical habitat not likely
to be adversely affected by the action. The first criterion is exposure: whether we may
reasonably expect a listed species or designated habitat to be exposed to one or more potential
stressors associated with the authorized activities. If there is little likelihood of such exposure,
we also conclude that those activities are not likely to affect listed species or designated critical
habitat.

The second criterion is the probability of a response. For endangered or threatened species, we
consider the susceptibility of the species to the phenomenon to which they may be exposed. For
example, a species may be exposed to sounds produced by active seismic surveys, but if the
animals are not likely to have a physical, physiological, or behavioral response to those sounds,
we conclude that the species is not likely to be adversely affected by the seismic activity.

We applied these criteria to the species listed at the beginning of this section. This subsection
summarizes the results of those evaluations.

Critical Habitat

Critical habitat has not been designated for any of the listed or proposed species considered
under this opinion. As a result, we conclude that the proposed activities will not affect any
designated critical habitat.

Humpback Whale

ION’s IHA application (2012) requested authorization for the take of listed humpback whales.
NMFES’s letter requesting consultation on the issuance of the IHA listed expected Level B
harassment take of twenty humpback whales. Under this consultation, we reviewed pertinent
information about the distribution of humpback whales and the potential for adverse effects from
this action.

Until 2007, historic and recent information did not indicate that humpback whales inhabit
northern portions of the Chukchi Sea or enter the Beaufort Sea. No sightings of humpback
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.
Lawrencelsland), the Chukchi Sea north of lat. 66° N. and east of the International Date Line,
and the Alaskan Beaufort Sea from long. 157°01” W. east to long. 140° W. and offshore to lat.
72° N. (Ljungblad et al., 1988). Humpbacks have not been observed during annual aerial surveys
of the Beaufort Sea conducted in September and October from 1982-2007 (e.g., Monnett and
Treacy, 2005; Moore et al., 2000; Treacy, 2002; Monnett, 2008, pers. commun.). During a 2003
research cruise in which all marine mammals observed were recorded from July 5 to August 18
in the Chukchi and Beaufort seas, no humpback whales were observed (Bengtson and Cameron,
2003). One observation of one humpback whale was recorded in 2006 by marine mammal
observers aboard a vessel in the southern Chukchi Sea outside of the Chukchi Sea Planning Area
(Patterson et al., 2007; unpublished MMS marine mammal-observer reports, 2006). Between
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August 1 and October 16, 2007, humpback whales were observed during seven sequential
observations in the western Alaska Beaufort Sea and eastern and southeastern Chukchi Sea
(unpublished MMS marine mammal-observer reports, 2007) and one other observation in the
southern Chukchi Sea in 2007 (Sekiguchi, In prep.). NMML shows a probable northern
distribution boundary for humpback whales extending just east of Point Barrow to Smith Bay.

Based on the extremely small number of observations of humpback whales in the Beaufort Sea
and the lack of spatial overlap between their known distribution and the action area, NMFS
concludes that any effects to humpback whales are discountable, i.e., that we may discount the
probability that a humpback whale will be affected by these seismic surveys.

NMFS has determined that the ION’s Beaufort and Chukchi Sea seismic surveys are not likely
to adversely affect humpback whales. As a result, this species will not be considered further in
this opinion.

Introduction to Status of Listed Species

Next we review the status of the endangered and proposed listed species that occur in the action
area that may be adversely affected by the proposed action. We present a summary of
information on the distribution and population structure of each species to provide a foundation
for the exposure analyses that appear later in this opinion.

Bowhead whale (Balaena mysticetus)

Distribution

Bowhead whales have a circumpolar distribution in high latitudes in the Northern Hemisphere,
and range from 54° to 85°N latitude (Figure 2). They live in pack ice for most of the year,
typically wintering at the southern limit of the pack ice, or in polynyas (large, semi-stable open
areas of water within the ice), and move north as the sea ice breaks up and recedes during the

spring.
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Figure 2 Bowhead whale migration routes and seasonal ranges in relation to subsistence activities (Adopted from the North Slope Borough
Department of Planning and Community Services, Geographic Information Systems Division).
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In the North Pacific Ocean, bowhead whales are distributed in seasonally ice-covered waters of
the Arctic and near-Arctic, generally north of 60°N and south of 75°N in the western Arctic
Basin (Braham 1984, Moore and Reeves 1993). They have an affinity for ice and are associated
with relatively heavy ice cover and shallow continental shelf waters for much of the year. The
largest population of bowhead whales can be found in the Bering Sea in winter, migrating north
into the western Arctic, Beaufort, and Chukchi seas in the spring.

Population Structure

The International Whaling Commission (IWC) recognizes five stocks of bowhead whales for
management purposes. Three of these stocks occur in the North Atlantic: the Spitsbergen, Baffin
Bay-Davis Strait, and Hudson Bay-Foxe Basin stocks. The remaining two stocks occur in the
North Pacific: the Sea of Okhotsk and Bering-Chukchi-Beaufort stocks. Out of all of the
stocks, the Bering-Chukchi-Beaufort stock is the largest, and the only stock to inhabit U.S.
waters. NMFS identifies this stock as the Western Arctic stock of bowhead whales, which is
how they are referred to in the remainder of this opinion, and which will be the focus of this
analysis.

Woodby and Botkin (1993) summarized previous efforts to determine a minimum worldwide
population estimate prior to commercial whaling of 50,000, with 10,400-23,000 in the Western
Acrctic stock (dropping to less than 3,000 at the end of commercial whaling). This stock is
currently estimated to be increasing at a rate of 3.2% per year. The most recent abundance
estimate, based on surveys conducted in 2001, is 10,545 (Coefficient of Variation (CV) = 0.128)
(updated from George et al. 2004 by Zeh and Punt 2004). See Table 2 for a summary of
population abundance estimates (Allen and Angliss 2010).

George et al. (2004) reported that the Western Arctic stock of bowhead whales has increased at
a rate of 3.4% from 1978-2001, during which time abundance doubled from approximately
5,000 to approximately 10,000 whales. The count of 121 calves during the 2001 census was the
highest yet recorded and was likely caused by a combination of variable recruitment and the
large population size (George et al. 2004). The calf count provides corroborating evidence for a
healthy and increasing population.

Year Abundance estimate (CV)
Historical estimate 10,400-23,000
End of commercial whaling 1,000-3,000
1978 4,765 (0.305)
1980 3,885 (0.343)
1981 4,467 (0.273)
1982 7,395 (0.281)
1983 6,573 (0.345)
1985 5,762 (0.253)
1986 8,917 (0.215)
1987 5,298 (0.327)
1988 6,928 (0.120)
1993 8,167 (0.017)
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| 2001 | 10,545 (0.128) |

Table 2. Summary of population abundance estimates for the Western Arctic stock of bowhead whales. The
historical estimates were made by back-projecting using a simple recruitment model. All other estimates were
developed by corrected ice-based census counts. Historical estimates are from Woodby and Botkin (1993);
1978-2001 estimates are from George et al. (2004) and Zeh and Punt (2004).

ESA Listing History and Status

The bowhead whale was listed as a Federal endangered species on June 2, 1970 (35 FR 8495). It
is also protected by the Convention on International Trade in Endangered Species of wild flora
and fauna and the Marine Mammal Protection Act (MMPA). Critical habitat has not been
designated for bowhead whales.

Feeding and Prey Selection

Bowheads are filter feeders, filtering prey from the water through baleen fibers in their mouth.
They feed throughout the water column, including bottom feeding as well as surface skim
feeding (Wursig et al. 1989). Skim feeding can occur when animals are alone or may occur in
coordinated echelons of over a dozen animals (Wdrsig et al. 1989). Bowhead whales typically
spend a high proportion of time on or near the ocean floor. Even when traveling, bowhead
whales visit the bottom on a regular basis (Quakenbush, Small, and Citta 2010). Laidre et al.
(2007) and others have identified krill concentrated near the sea bottom and bowhead whales
have been observed with mud on heads and bodies and streaming from mouths. Food items most
commonly found in the stomachs of harvested bowheads include euphausiids, copepods, mysids,
and amphipods (Moore et al. 2010; Lowry, Sheffield, and George 2004). 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 the Beaufort Sea 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 1980s 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. 1988a, 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 (1995) concluded that “In years when oceanographic conditions are favorable, the lead
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system near Barrow may serve as an important feeding ground in the spring.” Richardson and
Thomson (2002) concluded that some, probably limited, feeding occurs in the spring.

Bowhead whales feed in the Canadian Beaufort in the summer and early fall and in the Alaskan
Beaufort in late summer/early fall (Lowry and Frost 1984, 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. Recent satellite tagging data suggest bowhead whales may feed extensively in
late fall along the Chukotka coastline (ADFG, 2009).

Social Behavior

The bowhead whale usually travels alone or in groups of three to four individuals. Loose
aggregations of 50 or more individuals are sometimes observed on the feeding grounds or when
moving through ice leads. Bowhead whale calls might help maintain social cohesion of groups
(Wursig and Clark, 1993). Wursig et al. (1985) indicated that low-frequency tonal calls,
believed to be long distance contact calls by a female and higher frequency calls by calf, have
been recorded in an instance where the pair were separated and swimming toward each other.

Bowhead whales sometimes feed cooperatively (Wursig and Clarke, 1993), taking advantage of
dense swarms of invertebrates.

Vocalizations and Hearing

Bowhead whales are among the more vocal of the baleen whales. They mainly communicate
with low frequency sounds. Most underwater calls are at a fairly low frequency and easily
audible to the human ear. Vocalization is made up of moans of varying pitch, intensity and
duration, and occasionally higher-frequency screeches. Bowhead calls have been distinguished
by Wiirsing and Clark (1993): pulsed tonal calls, pulsive calls, high frequency calls, low-
frequency calls (upsweeps, inflected, downsweeps, and constant frequency calls). However, no
direct link between specific bowhead activities and call types was found. Bowhead whales may
use low-frequency sounds to provide information about the ocean floor and locations of ice.

Bowhead whales have well-developed capabilities for navigation and survival in sea ice.
Bowhead whales are thought to use the reverberations of their calls off the undersides of ice
floes to help them orient and navigate (Wursig and Clarke, 1993). This species is well adapted to
ice-covered waters and can easily move through extensive areas of nearly solid sea ice cover.
Their skull morphology allows them to break through ice up to 18 cm thick to breathe in ice
covered waters (Wursig and Clarke, 1993).

Bowhead whales are grouped among low frequency functional hearing baleen whales (Southall

et al. 2007). Inferring from their vocalizations, bowhead whales should be most sensitive to
frequencies between 20 Hz-5 kHz, with maximum sensitivity between 100-500 Hz.
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Distribution and Habitat Use of the Western Arctic Stock of Bowhead Whale

The Western Arctic stock of bowheads generally occurs 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. Bowhead whales of the Western Arctic 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 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).
During their southward migration in the autumn, bowheads pass through the Bering Strait in late
October through December on their way to overwintering areas in the Bering Sea.

Most 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, 2004).

The migration past Barrow takes place in pulses in some years (e.g., in 2004) but not in others
(e.g., 2003) (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). Koski et al. (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 subset of the population may
summer in the Chukchi Sea.

Bowheads arrive on their summer feeding grounds near Banks Island from mid-May through
June-July ( IWC, 2004) 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), 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 MMS, 1995). 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)”.
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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. Recent
satellite tagging studies of Western Arctic bowheads provide support for this (ADFG 2009).
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.

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). 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, 2004) 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, 2004). 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, 2004).

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 2004) 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
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formation is late, whales migrate over a period of 1.5-2 months in 2 pulses (Mel’nikov,
Zelensky, and Ainana, 1997.

Ringed Seal — Arctic sub species (Phoca hispida hispida)

Distribution

Acrctic ringed seals have a circumpolar distribution. They occur in all seas of the Arctic Ocean,
and range seasonally into adjacent seas including the Bering Sea. In the Chukchi and Beaufort
seas, where they are year-round residents, they are the most widespread seal species (Figure 3).

Acrctic ringed seals have an affinity
for ice-covered waters and are able to
occupy areas of even continuous ice
cover by abrading breathing holes in
that ice (Hall 1865, Bailey and
Hendee 1926, Chapskii 1940,
McLaren 1958a). Throughout most
of their range, Arctic ringed seals do
not come ashore and use sea ice as a
substrate for resting, pupping, and
molting (Kelly 1988, Kelly et al.
2010). Arctic ringed seals use sea ice
as a platform for resting throughout
the year, and they make and maintain
breathing holes in the ice from
freeze-up until breakup (Frost et al.

2002)-_ They normall_y gi_Ve bil’th in Figure 3.  Approximate distribution of ringed seals (shaded
late winter-early spring in subnivean area). The combined summer and winter distribution are
lairs constructed in the snow on the depicted. (Adopted from Allen and Angliss (2010)).

sea ice above breathing holes, and

mating takes place typically in May

shortly after parturition. In the spring, as day length and temperature increase, ringed seals haul
out in large numbers on the surface of the ice near breathing holes or lairs. This behavior is
associated with the annual May-July molt.

Outside the breeding and molting seasons, they are distributed in waters of nearly any depth;
their distribution is strongly correlated with seasonally and permanently ice-covered waters and
food availability (e.g. Simpkins et al. 2003, Freitas et al. 2008).

The seasonality of ice cover strongly influences ringed seal movements, foraging, reproductive

behavior, and vulnerability to predation. Three ecological seasons have been described as
important to ringed seals: the “open-water * or “foraging” period when ringed seals forage most
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intensively, the subnivean period in early winter through spring when seals rest primarily in
subnivean lairs on the ice, and the basking period between lair abandonment and ice break-up
(Born et al. 2004, Kelly et al. 2010b).

Overall, the record from satellite tracking indicates that during the foraging period, ringed seals
breeding in shorefast ice either forage within 100 km of their shorefast breeding habitat or they
make extensive movements of hundreds or thousands of kilometers to forage in highly
productive areas and along the pack ice edge. Movements during the foraging period by ringed
seals that breed in the pack ice are unknown. During the winter subnivean period, ringed seals
excavate lairs in the snow above breathing holes where the snow depth is sufficient. These lairs
are occupied for resting, pupping, and nursing young in annual shorefast and pack ice.
Movements during the subnivean period are typically limited, especially when ice cover is
extensive.

Because Arctic ringed seals are most readily observed during the spring basking period, aerial
surveys to assess abundance are conducted during this period. Frost et al. (2004) reported that
water depth, location relative to the fast ice edge, and ice deformation showed substantial and
consistent effects on ringed seal densities during May and June in their central Beaufort Sea
study area—densities were highest in relatively flat ice and near the fast ice edge, as well as at
depths between 5 and 35 m. Bengtson et al. (2005) found that in their eastern Chukchi Sea study
area during May and June, ringed seals were four to ten times more abundant in nearshore fast
and pack ice than in offshore pack ice, and that ringed seal preference for nearshore or offshore
habitat was independent of water depth. They observed higher densities of ringed seals in the
southern region of the study area south of Kivalina and near Kotzebue Sound.

ESA Listing and Status

NMFS received a petition from the Center for Biological Diversity (CBD) to list ringed seals
under the ESA on May 28, 2008 due to loss of sea ice habitat caused by climate change in the
Arctic (CBD 2008a). NMFS published a Federal Register notice (73 FR 51615; September 4,
2008), indicating that there were sufficient data to warrant a review of the species. NMFS
proposed to list Arctic ringed seals as threatened under the ESA on December 10, 2010 (75 FR
77476). At that time, NMFS determined that critical habitat for the Arctic ringed seal in U.S.
waters was not determinable and did not propose to designate critical habitat for the subspecies.
The deadline for a final determination regarding the listing proposal has been extended to
summer 2012 (76 FR 77466).

Population Structure

A single Alaska stock of ringed seals is currently recognized in U.S. waters. This stock is part of
the Arctic ringed seal subspecies. The genetic structuring of the Arctic subspecies has yet to be
thoroughly investigated, and Kelly et al. (2010) cautioned that it may prove to be composed of
multiple distinct populations.
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There are no specific estimates of population size available for the Arctic subspecies of the
ringed seal, but most experts would postulate that the population numbers in the millions.

Based on the available abundance estimates for study areas within the Chukchi-Beaufort Sea
region and extrapolations for pack ice areas without survey data, Kelly et al. (2010) indicated
that a reasonable estimate for the Chukchi and Beaufort seas is 1 million seals, and for the
Alaskan portions of these seas is at least 300,000 seals. Bengtson et al. (2005) estimated the
abundance of ringed seals from spring aerial surveys conducted along the eastern Chukchi coast
from Shishmaref to Barrow at 252,000 seals in 1999 and 208,000 in 2000 (corrected for seals
not hauled out). Frost et al. (2004) conducted spring aerial surveys along the Beaufort Sea coast
from Oliktok Point to Kaktovik in 1996-1999. They reported density estimates for these
surveys, but did not derive abundance estimates. Based on the average density reported by Frost
et al. (2004) for all years and ice types and the size of the survey area, Allen and Angliss (2011)
derived an estimate of approximately 18,000 seals hauled out in that survey area (uncorrected
for seals not hauled out).

Feeding and Prey Selection

Many studies of the diet of Arctic ringed seals have been conducted and although there is
considerable variation in the diet regionally, several patterns emerge. Most ringed seal prey is
small, and preferred prey tends to be schooling species that form dense aggregations. Ringed
seals rarely prey upon more than 10-15 prey species in any one area, and not more than 2-4 of
those species are considered important prey. Fishes are generally more commonly eaten than
invertebrate prey, but diet is determined to some extent by availability of various types of prey
during particular seasons as well as preference, which in part is guided by energy content of
various available prey (Reeves 1998, Wathne et al. 2000). Invertebrate prey seem to become
more important in the diet of Arctic ringed seals in the open water season and often dominate the
diet of young animals (e.g., Lowry et al. 1980, Holst et al. 2001).

Despite regional and seasonal variations in the diet of Arctic ringed seals, fishes of the cod
family tend to dominate the diet from late autumn through early spring in many areas. Arctic
cod (Boreogadus saida) is often reported to be the most important prey species for ringed seals,
especially during the ice-covered periods of the year (Labansen et al. 2007). Quakenbush et al.
(2011) reported evidence that in general, the diet of Alaska ringed seals sampled consisted of
cod, amphipods, and shrimp. They found that fish were consumed more frequently in the 2000s
than during the 1960s and 1970s, and identified the five dominant species or taxa of fishes in the
diet during the 2000s as: Arctic cod, saffron cod, sculpin, rainbow smelt, and walleye pollock.
Invertebrate prey were predominantly mysids, amphipods, and shrimp, with shrimp most
dominant.

Diving, Hauling out, and Social Behavior

Behavior of ringed seals is poorly understood because both males and females spend much of
their time in lairs built in pressure ridges or under snowdrifts for protection from predators and
severe weather (ADFG 1994). Figure 4 summarizes the approximate annual timing of
reproduction and molting for Arctic ringed seals. Note that the ION surveys will take place
outside of the pupping and molting seasons.
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Figure 4. Approximate annual timing of reproduction and molting for Arctic ringed seals. Yellow bars indicate
the “normal” range over which each event is reported to occur and orange bars indicated the “peak” timing of
each event (from Kelly et al. 2010).

Tagging studies revealed that Arctic ringed seals are capable of diving for at least 39 minutes
(Teilmann et al. 1999) and to depths of over 500 m (Born et al. 2004), however, most dives
reportedly lasted less than 10 minutes and dive depths were highly variable and were often
limited by the relative shallowness of the areas in which the studies took place (Lydersen 1991,
Kelly and Wartzok 1996, Teilmann et al. 1999, Gjertz et al. 2000). Based on three-dimensional
tracking, Simpkins et al. (2001) categorized ringed seal dives as either travel, exploratory, or
foraging/social dives. Ringed seals tend to come out of the water during the daytime and dive at
night during the spring to early summer breeding and molting periods, while the inverse tended
to be true during the late summer, fall, and winter (Kelly and Quakenbush 1990, Lydersen 1991,
Teilmann et al. 1999, Carlens et al. 2006, Kelly et al. 2010). Captive diving experiments
conducted by Elsner et al. (1989) indicated that ringed seals primarily use vision to locate
breathing holes from under the ice, followed by their auditory and vibrissal senses for short-
range pilotage.

Vocalizations and Hearing

Ringed seals vocalize underwater in association with territorial and mating behaviors.
Underwater audiograms for phocids suggest that they have very little hearing sensitivity below 1
kHz, though they can hear underwater sounds at frequencies up to 60 kHz and make calls
between 90 Hz and 16 kHz (Richardson et al. 1995). A more recent review suggests that the
functional auditory bandwidth for pinnipeds in water is between 75 Hz and 75 kHz, with the
greatest sensitivity between approximately 700 Hz and 20 kHz (Southall et al. 2007).
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Beringia DPS of Bearded Seals (Erignathus barbatus barbatus)

Distribution

The range of the Beringia DPS of the
bearded seal is defined as extending
from an east-west Eurasian dividing
line at Novosibirskiye in the East
Siberian Sea, south into the Bering Sea
(Kamchatka Peninsula and 157°E
division between the Beringia and
Okhotsk DOSs), and to a north
American dividing line (between the
Beringia DPS of the E. b. nauticus
subspecies and the E. B. barbatus
subspecies) at 122°W (midpoint
between the Beaufort Sea and Pelly
Bay) (Figure 5).

Bearded seals are closely associated

with sea ice — particu|ar|y during the Figure 5. Approximate distribution of bearded seals (shaded
Crltlcal Ilfe hlstory perlods related to area). The combined summer and winter distribution are

reproduction and molting —and can depicted. (Adopted from Allen and Angliss (2010)).

be found in a broad range of ice

types. They generally prefer ice

habitat that is in constant motion and produces natural openings and areas of open water such as
leads, fractures, and polynyas, for breathing, hauling out on the ice, and access to water for
foraging (Heptner et al. 1976, Fedoseev 1984, Nelson et al. 1984). The bearded seal’s effective
range is generally restricted to areas where seasonal sea ice occurs over relatively shallow
waters. Based on the best available data, Cameron et al. (2010) therefore defined the core
distribution of bearded seals as those areas over waters less than 500 m deep.

The region that includes the Bering and Chukchi seas is the largest area of continuous habitat for
bearded seals (Burns 1981, Nelson et al. 1984). The Bering-Chukchi Platform is a shallow
intercontinental shelf that encompasses half of the Bering Sea, spans the Bering Strait, and
covers nearly all of the Chukchi Sea. Bearded seals can reach the bottom everywhere along the
shallow shelf and so it provides them favorable foraging habitat (Burns 1967). The Bering and
Chukchi seas are generally covered by sea ice in late winter and spring and are then mostly ice
free in late summer and fall, a process that helps to drive a seasonal pattern in the movements
and distribution of bearded seals in this area (Burns 1967, Burns 1981, Nelson et al. 1984).
During winter, most bearded seals in Alaskan waters are found in the Bering Sea, while smaller
numbers of year-round residents remain in the Beaufort and Chukchi Seas, mostly around lead
systems, and polynyas. From mid-April to June, as the ice recedes, many bearded seals that
overwinter in the Bering Sea migrate northward through the Bering Strait into the Chukchi and
Beaufort seas, where they spend the summer and early fall at the southern edge of the Chukchi
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and Beaufort Sea pack ice at the wide, fragmented margins of multiyear ice. A small number of
bearded seals, mostly juveniles, remains near the coasts of the Bering and Chukchi seas for the
summer and early fall instead of moving with the ice edge. These seals are found in bays,
brackish water estuaries, river mouths, and have been observed up some rivers (Burns 1967,
Heptner et al. 1976, Burns 1981).

Population Structure

There are two recognized subspecies of the bearded seal: E. b. barbatus, often described as
inhabiting the Atlantic sector (Laptev, Kara, and Barents seas, North Atlantic Ocean, and
Hudson Bay; Rice 1998); and E. b. nauticus, which inhabits the Pacific sector (remaining
portions of the Arctic Ocean and the Bering and Okhotsk seas; Ognev 1935, Scheffer 1958,
Manning 1974, Heptner et al. 1976). Two distinct population segments (DPS) were identified
for the E. b. nauticus subspecies—-the Okhotsk DPS in the Sea of Okhotsk, and the Beringia DPS,
encompassing the remainder of the range of this subspecies. Only the Beringia DPS of bearded
seals is found in U.S. waters, and these are of a single recognized Alaska stock.

Harvest

Bearded seals were among those species hunted by early Arctic inhabitants (Krupnik 1984), and
today they remain a central nutritional and cultural resource for many northern communities
(Hart and Amos 2004, ACIA 2005, Hovelsrud et al. 2008). The solitary nature of bearded seals
has made them less suitable for commercial exploitation than many other seal species. Still,
within the Beringia DPS they may have been depleted by commercial harvests in the Bering Sea
during the mid-20" century. There is currently no significant commercial harvest of bearded
seals and significant harvests seem unlikely in the foreseeable future.

Alaska Native hunters mostly take bearded seals of the Beringia DPS during their northward
migration in the late spring and early summer, using small boats in open leads among ice floes
close to shore (Kelly 1988). Allen and Angliss (2010) reported that based on harvest data
maintained by ADF&G primarily for the years 1990 to 1998, the mean estimated annual harvest
level in Alaska averaged 6,788 bearded seals as of August 2000 (Coffing et al. 1998, Georgette
et al. 1998, Wolfe and Hutchinson-Scarbrough 1999, Allen and Angliss 2010). The estimate of
6,788 bearded seals is considered by Allen and Angliss (2010) to be the best estimate of the
subsistence harvest level in Alaska. Cameron et al. (2010) noted that ice cover in hunting
locations can dramatically affect the availability of bearded seals and the success of hunters in
retrieving seals that have been shot, which can range from 50-75% success in the ice (Burns and
Frost 1979, Reeves et al. 1992) to as low as 30% in open water (Burns 1967, Smith and Taylor
1977, Riewe and Amsden 1979, Davis et al. 1980). Using the mean annual harvest reported from
1990-1998, assuming 25 to 50% of seals struck are lost, they estimated the total annual hunt by
Alaska Natives would range from 8,485 to 10,182 bearded seals. Assuming contemporary
harvest levels in eastern Siberia are similar to Alaska, as was the pattern in the 1970s and 1980s,
and a comparable struck-loss rate of 25-50%, the total annual take from the entire Bering and
Chukchi Seas would range from 16,970 to 20,364 bearded seals (Cameron et al. 2010). In the
western Canadian Beaufort Sea, bearded seal hunting has historically been secondary to ringed
seal harvest, and its importance has declined further in recent times (Cleator 1996). Cameron et
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al. (2010) concluded that although the current subsistence harvest is substantial in some areas,
there is little or no evidence that subsistence harvests have or are likely to pose serious risks to
the Beringia DPS (Cameron et al. 2010).

ESA Listing Status

NMFS received a petition from CBD to list bearded seals under the ESA on May 28, 2008 due
to loss of sea ice habitat caused by climate change in the Arctic (CBD 2008a). NMFS published
a Federal Register notice (73 FR 51615; September 4, 2008) indicating that there were sufficient
data to warrant a status review of the species (Allen and Angliss 2010). NMFS proposed to list
the Beringia DPS of bearded seals as threatened under the ESA on December 10, 2010 (75 FR
77496). At that time, NMFS determined that critical habitat for the Beringia DPS in U.S. waters
was not determinable and did not propose to designate critical habitat for the DPS. The deadline
for a final determination regarding the listing proposal has been extended to summer 2012 (76
FR 77465).

Although the present population of the Beringia DPS is highly uncertain, it has been estimated
to be about 155,000 individuals. Based on extrapolation from existing aerial survey data,
Cameron et al. (2010) considered the current population of bearded seals in the Bering Sea to be
about double the 63,200 estimate reported by Ver Hoef et al. (2010; corrected for seals in the
water) for U.S. waters, or approximately 125,000 individuals. In addition, Cameron et al. (2010)
derived crude estimates of: 3,150 bearded seals for the Beaufort Sea (uncorrected for seals in the
water), which was noted as likely a substantial underestimate given the known subsistence
harvest of bearded seals in this region; and about 27,000 seals for the Chukchi Sea based on
extrapolation from limited aerial surveys (also uncorrected for seals in the water).

Feeding and Prey Selection

Bearded seals feed primarily on a variety of invertebrates (crabs, shrimp, clams, worms, and
snails) and some fishes found on or near the sea bottom (Kelly 1988; Reeves, Stewart, and
Leatherwood 1992; ADFG 1994; Cameron et al. 2010; Burns 1981; Hjelset et al. 1999). They
primarily feed on or near the bottom, diving to depths of less than 100 m (though dives of adults
have been recorded up to 300 m and young-of-the-year have been recorded diving down to
almost 500 m; Gjertz 2000). Satellite tagging indicates that adults, subadults, and to some
extent pups, show some level of fidelity to feeding areas, often remaining in the same general
area for weeks or months at a time (Cameron 2005; Cameron and Boveng, 2009). Diets may
vary with age, location, season, and possible changes in prey availability (Kelly 1988).

Quakenbush et al. (2011Db) reported that fish consumption appeared to increase between the
1970s and 2000s for Alaska bearded seals sampled in the Bering and Chukchi Seas, although the
difference was not statistically significant. Bearded seals also commonly consumed
invertebrates, which were found in 95% of the stomachs sampled. In the 2000s, sculpin, cod,
and flatfish were the dominant fish taxa consumed (Quakenbush et al. 2011b). The majority of
invertebrate prey items identified in the 2000s were mysids, isopods, amphipods, and decapods.
Decapods were the most dominant class of invertebrates, and were strongly correlated with the
occurrence of shrimp and somewhat correlated with the occurrence of crab. Mollusks were also
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common prey, occurring in more than half of the stomachs examined throughout the years of the
study.

Diving, Hauling out, and Social Behavior

Figure 6 summarizes the approximate annual timing of reproduction and molting in the Bering
Strait, Central Chukchi, and Western Canadian Arctic. Females give birth to a single pup in the
spring on suitable broken pack ice over shallow waters. Pups enter the water within hours of
birth and nurse on the ice. Though not specifically studied, the molting period of bearded seals
in the Bering and Chukchi seas is reportedly protracted, occurring between April and August
with a peak in May and June (Tikhomirov 1964, Kosygin 1966, Burns 1981). Adult and juvenile
bearded seals haul out more frequently during this annual molt. Note that the ION surveys will
take place outside of the pupping and molting seasons.

C. Bering S5t=it , Central Chukchi, W. Canadian Arctic [65-75"N]

Mo lting | W. Canadlzn Arctic

Breeding | |

Pup Maturing | |

Nurzing | |

whelping | |

Month January | Fehruary | March | Aol | May | June | July | Bugust

Figure 6. Approximate annual timing of reproduction and molting for the Beringia DPS of bearded seals. Yellow
bars indicate the “normal” range over which each event is reported to occur and orange bars indicate the peak
timing of each event. For molting, reports for juveniles and adults were combined. “Pup Maturing” refers to
the period when weaned pups may remain at least partially dependent on sea ice while they develop
proficiency at diving and foraging for themselves. Locations are noted where differences within the region
occur (from Cameron et al. 2010).

There are only a few quantitative studies concerning the activity patterns of bearded seals. Based
on limited observations in the southern Kara Sea and Sea of Okhotsk it has been suggested that
from late May to July bearded seals haul out more frequently on ice in the afternoon and early
evening (Heptner et al. 1976). From July to April, three males (2 subadults and 1 young adult)
tagged as part of a study in the Bering and Chukchi Seas rarely hauled out at all, even when
occupying ice covered areas. This is similar to both male and female young-of-year bearded
seals instrumented in Kotzebue Sound, Alaska (Frost et al. 2008); suggesting that, at least in the
Bering and Chukchi Seas, bearded seals may not require the presence of sea ice for a significant
part of the year. The timing of haulout was different between the age classes in these two studies
however, with more of the younger animals hauling out in the late evening (Frost et al. 2008)
while adults favored afternoon.

The diving behavior of adult bearded seals is closely related to their benthic foraging habits and
in the few studies conducted so far, dive depths have largely reflected local bathymetry (Gjertz
et al. 2000, Krafft et al. 2000). The preferred depth range is often defined as less than 200 m,
though dives of adults have been recorded up to 300 m and young-of-the-year have been
recorded diving down to almost 500 m (Kovacs 2002, Cameron and Boveng 2009). Studies
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using depth recording devices have until recently focused on lactating mothers and their pups.
These studies showed that mothers in the Svalbard Archipelago make relatively shallow dives,
generally <100 m in depth, and for short periods, generally less than 10 min in duration. Nursing
mothers dived deeper on average than their pups, but by 6 weeks of age most pups had exceeded
the maximum dive depth of lactating females (448-480 m versus 168-472 m)(Gjertz et al. 2000).

Bearded seals are solitary throughout most of the year except for the breeding season. The social
dynamics of mating in bearded seals are not well known because detailed observations of social
interactions are rare, especially underwater where copulations are believed to occur. Theories
regarding their mating system have centered around serial monogamy and promiscuity, and
more specifically on the nature of competition among breeding males to attract and gain access
to females (Stirling 1983, Budelsky 1992, Stirling and Thomas 2003). Whichever mating system
is favored, sexual selection driven by female choice is predicted to have strongly influenced the
evolution of male displays, and possibly size dimorphism, and caused the distinct geographical
vocal repertoires recorded from male bearded seals in the Arctic (Stirling, 1983; Atkinson, 1997,
Risch et al., 2007).

Vocalizations and Hearing

Bearded seals vocalize underwater in association with territorial and mating behaviors. The
predominant calls produced by males during breeding, termed trills, are described as frequency-
modulated vocalizations. Trills show marked individual and geographical variation, are uniquely
identifiable over long periods, can propagate up to 30 km, are up to 60 s in duration, and are
usually associated with stereotyped dive displays (Cleator et al. 1989, Van Parijs et al. 2001,
Van Parijs 2003, Van Parijs et al. 2003, Van Parijs et al. 2004, Van Parijs and Clark 2006).

Underwater audiograms for ice seals suggest that they have very little hearing sensitivity below
1 kHz; but hear underwater sounds at frequencies up to 60 kHz; and make calls between 90 Hz
and 16 kHz (Richardson et al., 1995a). A more recent review suggests that the functional
auditory bandwidth for pinnipeds in water is between 75 Hz and 75 kHz, with the greatest
sensitivity between approximately 700 Hz and 20 kHz (Southall et al., 2007). Masking of
biologically important sounds by anthropogenic noise could be considered a temporary loss of
hearing acuity. Brief, small-scale masking episodes might, in themselves, have few long-term
consequences for individual marine mammals. There are few situations or circumstances where
low frequency sounds could mask biologically important signals.
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IV.ENVIRONMENTAL BASELINE

This section provides the reference condition for the species within the action area. By
regulation, the baseline includes the impacts of past and on-going actions (except the effects of
the proposed action) on the species. This section also contains summaries of the impacts from
stressors that will be ongoing in the same areas and times as the effects of the proposed action
(future baseline). This information forms part of the foundation of our exposure, response, and
risk analyses. There are several major categories of impacts introduced below: climate change;
ocean acidification; subsistence harvest; and noise exposure. After their introduction, major
stressors and others are further analyzed specifically for each species.

Climate Change

There is widespread consensus within the scientific community that atmospheric temperatures
on earth are increasing and that this will continue for at least the next several decades. The 4th
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC 2007) reports that
warming will be greatest over land and at most high northern latitudes.

Eleven of the twelve years (1995-2006) rank among the twelve warmest years in the
instrumental record of global surface temperature (since 1850). The 100-year linear trend
(1906-2005) of 0.74 [0.56 to 0.92]°C is larger than the corresponding trend of 0.6 [0.4 to
0.8]°C (1901-2000) given in the TAR. The linear warming trend over the 50 years from
1956 to 2005 (0.13 [0.10 to 0.16]°C per decade) is nearly twice that for the 100 years
from 1906 to 2005. The temperature increase is widespread over the globe and is greater
at higher northern latitudes.

Average Arctic temperatures have increased at almost twice the global average rate in
the past 100 years. During the 20th century, air temperatures over extensive land areas
increased by up to 5°C; sea ice thinned and declined in extent; Atlantic water flowing
into the Arctic Ocean warmed; and terrestrial permafrost and Eurasian spring snow
decreased in extent. Projected surface temperature changes along the North Slope of
Alaska may increase by 6.0-6.5 degrees C for the late 21st century (2090-2099), relative
to the period 1980-1999.

The NRC (2001) also concluded that: “The predicted warming is larger over higher latitudes
than over low latitudes, especially during winter and spring, and larger over land than over sea.”
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For example, the UAF’s Scenarios Network for Alaska & Arctic Planning (SNAP) projects
October — March average monthly temperatures will increase by 20-25 degrees Farenheit by
2100 near Barrow, Alaska (www.snap.uaf.edu chart tool accessed June 2012).

IPCC 2007 also predict the continuation of recent observed trends such as contraction of snow
cover area, increases in thaw depth over most permafrost regions, and decrease in sea ice extent.

Observed decreases in snow and ice extent are also consistent with warming. Satellite
data since 1978 show that annual average Arctic sea ice extent has shrunk by 2.7 [2.1 to
3.3]% per decade, with larger decreases in summer of 7.4 [5.0 to 9.8]% per decade.

Snow cover area is projected to contract. Widespread increases in thaw depth are
projected over most permafrost regions. Sea ice is projected to shrink in both the Arctic
and Antarctic under all SRES scenarios. In some projections, Arctic late-summer sea ice
disappears almost entirely by the latter part of the 21st century.

Climate change associated with Arctic warming may also result in regime change of the Arctic
Ocean ecosystem. Sighting of humpback whales in the Chukchi Sea during the 2007 SOI deep
seismic surveys (Funk et al. 2008) may indicate the expansion of habitat by this species as a
result of ecosystem regime shift in the Arctic. These species, in addition to minke and killer
whales, and four pinniped species (harp, hooded, ribbon, and spotted seals) that seasonally
occupy Arctic and subarctic habitats may be poised to encroach into more northern latitudes and
to remain there longer, thereby competing with extant Arctic species (Moore and Huntington
2008).

In the past decade, geographic displacement of marine mammal population distributions has
coincided with a reduction in sea ice and an increase in air and ocean temperatures in the Bering
Sea (Grebmeier et al. 2006). Continued warming is likely to increase the occurrence and
resident times of subarctic species such as spotted seals and bearded seals in the Beaufort Sea.
The result of global warming would significantly reduce the extent of sea ice in at le