United States Department of the Interior
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Pacific Coastal and Marine Science Center
Mail Stop 999
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Menlo Park California 94025

May 27, 2010

National Marine Fisheries Service
Office of Protected Resources
Marine Mammal Division

Attn: James H. Lecky, Director
1315 East-West Highway

Silver Spring, MD 290910-3226

Dear Mr. Lecky,

Attached please find an application for an Incidental Harassment Authorization (IHA) titled “Request by
U.S. Geological Survey (USGS) for an Incidental Harassment Authorization to Allow the Incidental
Take of Marine Mammals During a Marine Seismic Survey of the Arctic Ocean, August—September
2010.” The application has been prepared pursuant to Section 101(a)(5)(D) of the Marine Mammal
Protection Act, 16 U.S.C. § 1371. The USGS received technical assistance from LGL Alaska Research
Associates, Inc. in the preparation of the application.

The U.S. Coast Guard (USCG) is a cooperating agency for the USGS’s review of the proposed project
under the National Environmental Policy Act (NEPA). They have expressed strong reservations about
the requirement that icebreaking per se be addressed in the environmental assessment (EA) and IHA
application.. The Coast Guard’s reservations are presented below:

“It is important to note that non-icebreaking vessels — as well as natural sounds such as those arising from
sea ice motion and whale flukes hitting the ocean surface - also present similar sound impacts. Underwater noise
from various vessels — including tug boats, oceanographic research vessels, and fisheries research vessels in open
water, as well as icebreakers traversing sea ice - often exceed 120 dB, the existing threshold for Level B
harassment set by NMFS (2005).

Given the lack of measurements, the absence of peer review and other necessary protocols, it would be
unfair and unfounded to reach conclusions as to harassment of animals by sound based upon limited studies alone.
Before any of these sounds are determined to be a source of harassment of one or more animal populations under
law, the range of sound should be compared, and combined if necessary. It would be inappropriate to single out
one or the other for unduly burdensome requirements. It should also be noted that no regulatory provisions have
been adopted for vessel sound as a source of harassment.

However, due to a verbal request from National Marine Fisheries Service, [takes have been calculated] as
if the level for icebreaking were established. These calculations are for information purposes only and do not
represent any conclusions with regard to harassment. Further studies are needed before such a precedent can be
established.”



Hardcopy of this application will be provided by overnight for delivery no later than June 1, 2010. The
hardcopy package will include the most recent versions of the application in PDF and Microsoft Word
format. Please feel free to contact me if you have any questions concerning our application.
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I. Operations to be Conducted

Request by the U.S. Geological Survey for an Incidental
Harassment Authorization to Allow the Incidental Take of
Marine Mammals during a Marine Seismic Survey of the
Arctic Ocean, August-September 2010

SUMMARY

Several species of cetaceans and pinnipeds that inhabit the Beaufort Sea and Arctic Ocean may be
encountered during the proposed geophysical survey. Few species that may be found in the study area are
listed as “Endangered” under the U.S. Endangered Species Act (ESA). The bowhead whale is the one
endangered species that is most likely to occur within the survey area. Survey activities will be located in
deep water well north of the normal bowhead migration corridor and subsistence hunting areas. The U.S.
Geological Survey (USGS) is adopting a marine mammal monitoring and mitigation program to minimize
the impacts of the proposed activity on marine mammals during the exploration activity, and to document
the nature and extent of any effects.

The items required to be addressed pursuant to 50 C.F.R. § 216.104, “Submission of Requests” are
set forth below. This includes descriptions of: the specific operations to be conducted and where they
will occur, the marine mammal species and critical habitat occurring in the proposed survey, proposed
measures to mitigate any potential injurious effects on marine mammals, and a plan to monitor behavioral
effects of the operations on marine mammals.

I. OPERATIONS TO BE CONDUCTED

A detailed description of the specific activity or class of activities that can be expected to result in inci-
dental taking of marine mammals.

Overview of the Activity

The specific activities to be addressed consist of geophysical (seismic reflection/refraction) and
bathymetric surveys in the Arctic Ocean to be conducted in August and September 2010 (Tables 1 and 2,
Fig. 1). The survey will be conducted from the Canadian Coast Guard (CCG) vessel CCGS Louis S. St.
Laurent which will be accompanied by the U.S. Coast Guard Cutter (USCGC) Healy, both of which are
polar—class icebreakers. Descriptions of the vessels and their specifications are presented in Appendix A.
The two vessels will operate in tandem in the presence of ice but may diverge and operate independently
in open water.

One CCG helicopter will be available for deployment from the Louis S. St. Laurent for ice
reconnaissance and crew transfers between the vessels during survey operations. Helicopter transfer of
crew from Healy is also planned for ~1 day during a ship-to-shore crew change at Barrow at the end of
the survey. The helicopter operations in Barrow will be conducted under Department of Interior (DOI)
contract. Daily helicopter operations are anticipated pending weather conditions. Spot bathymetry will
also be conducted from the helicopter outside U.S. waters.

Acoustic sources on board the Louis S. St. Laurent will include an airgun array comprised of three
Sercel G-guns and a Knudsen 320BR “Chirp” pulse echo sounder operating at 12 kHz. The Louis S. St.
Laurent will also tow a 3-5 kHz sub-bottom profiler while in open water and when not working with the
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I. Operations to be Conducted

Healy. The airgun array consists of two 500 in® and one 150 in® airguns for an overall discharge of 1150
in®. Table 2 presents proposed sound pressure level radii of the airgun array. Acoustic sources that will
be operated on the Louis S. St. Laurent are described in detail in Section VII and Appendix B. The
seismic array and a hydrophone streamer towed from the Louis S. St. Laurent will operate under the
provisions of a Canadian authorization based on Canada’s environmental assessment of the proposed
survey while in Canadian or international waters, and under the provisions of an IHA issued by NMFS in
U.S. waters. The Healy will break and clear ice ~1 to 2 miles in advance of the Louis S. St. Laurent. In
situations where the array (and hydrophone streamer) cannot be towed safely due to ice cover, the Louis
S. St. Laurent may escort the Healy. The Healy will use a multibeam echo sounder, (Kongsberg EM122),
a sub-bottom profiler (Knudsen 3.5 kHz Chirp) and a “piloting” echo sounder (ODEC 1500) continuously
when underway and during the seismic profiling. Acoustic Doppler current profilers (75-kHz and 150-
kHz) may also be used on the Healy. The Healy’s acoustic systems are described in further detail in
Section VII and Appendix B.

In addition to the hydrophone streamer, marine sonobuoys will be deployed to acquire wide angle
reflection and refraction data for velocity determination to convert seismic reflection travel time to depth.
Sonobuoys will be deployed off the stern of the Louis S. St. Laurent approximately every eight hours
during seismic operations with as many as three deployments per day. The sonobuoy’s hydrophone will
activate at a water depth of ~60 m and seismic signals will be communicated via radio to the Louis S. St.
Laurent. The sonobuoys are pre-set to scuttle eight hours after activation.

The program within U.S. waters will consist of ~806 km of survey transect line, not including
transits when the airguns are not operating (Fig. 1; Table 1). U.S. priorities include another 997 km of
survey lines north of the U.S. EEZ, for a total of 1804 km of tracklines of interest to the U.S. Table 1 lists
all U.S. priority tracklines; Fig. 1 includes all U.S. priority tracks and the area of interest to Canada near
the proposed U.S. tracklines. Water depths within the U.S. study area will range from ~1900 to 4000 m
(Fig. 1). There may be additional seismic operations associated with airgun testing, start up, and repeat
coverage of any areas where initial data quality is sub-standard. The tracklines that will be surveyed in
U.S. waters include the southern 263.8 km of the line that runs North-South in the western EEZ, the
southern 264.5 km of the line that runs North-South in the central EEZ, and 277.7 km trackline of the line
that connects the two (Fig. 1; Table 1). This Incidental Harassment Authorization application requests the
permitting of incidental takes of marine mammals for the activities within U.S. waters.

TABLE 1. Proposed U.S. priority tracklines for USGS/Geological Survey of Canada (GSC) 2010 Extended
Continental Shelf Survey in the northern Beaufort Sea and Arctic Ocean.

Time (h) @

Location End Point 1 End Point 2 km nmi. 4nmi/hr
NS in central EEZ (south) 71.22° N ; 145.17° W 72.27° N ; 145.41° W 118 64 16
NS in central EEZ (north) 72.27° N ; 145.41° W 73.92° N ; 145.30° W 183 100 25
Central-western EEZ connector 73.92° N ; 145.30° W 71.84° N ; 151.82° W 317 171 43
NS in western EEZ 71.84° N ; 151.82° W 74.32° N ; 150.30°W 281 152 39
South Northwind Ridge 74.32° N ; 150.30°W 74.96° N ; 158.01° W 239 129 32
Northwind Ridge connector 74.96° N ; 158.01° W 76.30° N ; 155.88° W 161 87 22
Mid-Northwind Ridge 76.30° N ; 155.88° W 75.41° N ; 146.50° W 274 148 37
Northwind Ridge connector 75.41° N ; 146.50° W 76.57° N ; 146.82° W 129 70 17
Mid-Northwind Ridge 76.57° N ; 146.82° W 76.49° N ; 150.73° W 102 55 14
Totals 1804 976 245
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I. Operations to be Conducted
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FIGURE 1. Proposed location of the USGS August—September 2010 seismic survey area.

TABLE 2. Proposed sound-level radii for the three-airgun array and mitigation
airgun for the USGS seismic survey.

Estimated Distances for Received Lewels (m)

Seismic Source Volume

190 dB rns 180 dB rms 160 dB rms
150 in® mitigation gun 30 75 750
1150 in® (three G-gun array) 100 500 2500
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I. Operations to be Conducted

Description of Operations

Two vessels will operate cooperatively during the proposed geophysical survey. The Louis S. St.
Laurent will conduct seismic operations using an airgun array and also operate a 12 kHz Chirp echo
sounder. The Louis S. St. Laurent will also operate a 3-5 kHz sub-bottom profiler in open water when
not working with the Healy. The Healy will normally escort the Louis S. St. Laurent in ice cover, and
will continuously operate a bathymetric multibeam echo sounder, a 3.5 kHz Chirp sub-bottom profiler, a
piloting echo sounder, and two acoustic Doppler current profilers.

The Louis S. St. Laurent will access the survey area from Canada and rendezvous with the Healy
on approximately 7 August, the Healy will approach the survey area from the Bering Straits. The Louis
S. St. Laurent will deploy a relatively small airgun array comprised of three G-guns and a single
hydrophone streamer ~300 m in length. The airgun array consists of two 500 in® and one 150 in® airguns
for an overall discharge of 1150 in®. The Louis S. St. Laurent will follow the lead of the Healy which will
operate ~1 to 2 n.mi. ahead of the Louis S. St. Laurent. In ice conditions where seismic gear cannot be
safely towed, the Louis S. St. Laurent will escort Healy to optimize multibeam bathymetry data collection.
If extended open-water conditions are encountered, Healy and Louis S. St. Laurent may operate
independently.

The U.S. priority survey lines will consist of eight transect lines ranging in length from ~102 to 317
km, totalling ~1804 km of trackline (Table 1; Fig. 1). These tracklines are planned in water depths of
1900 to 4000 m. Approximately 806 km of trackline will be surveyed within U.S. waters. The survey line
nearest to shore in U.S. waters is ~108 km (63 n.mi.) offshore at its closest point. After completion of
the survey the Louis S. St. Laurent will return to port in Canada, and the Healy will change crew at
Barrow via helicopter or surface conveyance before continuing on another project.

Il. DATES, DURATION, AND REGION OF ACTIVITY

The date(s) and duration of such activity and the specific geographical region where it will occur.

The proposed geophysical survey will be conducted for ~30 days from approximately 7 August to
3 September 2010. The ~806 km of tracklines within U.S. waters will be surveyed first. These survey
lines are expected to be completed by approximately 12 August. The seismic vessel Louis S. St. Laurent
will depart from Kugluktuk, Nunavut, Canada on 2 August and return to the same port approximately 16
September. The Healy will depart from Dutch Harbor on ~3 August to meet the Louis S. St. Laurent by 7
August. After completion of this survey, the Healy will change crew through Barrow via helicopter or
surface vessel on 4 September (Table 3).

The entire survey area will be bounded approximately by 145° to 158° W longitude and 71° to 84°
N latitude in water depths ranging from ~1900-4000 m (Fig. 1; Table 1). Ice conditions are expected to
range from open water to 10/10 ice cover.

Page 4 USGS IHA Application to NMFS, Arctic Ocean



I1. Dates Duration and Region of Activity

TABLE 3. Synopsis of 2010 Louis S. St. Laurent and Healy Extended Continental Shelf expeditions, Arctic
Ocean, 3 August — 16 September.

Date Healy Louis S. St. Laurent
[2010] Location Activity if ice Activity if NO ice® Location Activity?
03-Aug US port Healy dep. Dutch Harbor
04-Aug Canada port Louis dep. Kugluktuk
3/4-7 Aug US EEZ Steam to rendezvous Can/US EEZ Steam to rendezvous
7-12 Aug US EEZ break ice for Louis® multibeam - AK slope US EEZ Suney lines in US EEZ
Surnwey lines of interest to US
12-17 Aug International/US EEZ break ice for Louis® multibeam - AK slope International outside US EEZ
17 Aug-1 Sep | International/Can EEZ break ice for Louis® International/Can EEZ| Suney lines of interest to Can*
17Aug-1 Sep | International/Can EEZ | Occassional sampling® International/Can EEZ Occasional CTD
17 Aug-1 Sep | International/Can EEZ | Occasional multibeam only International/Can EEZ Break ice for Healy
02-Sep International End two-ship work International End two-ship work
04-Sep US Port Healy port call Barrow
2-13 Sep International/Can EEZ| Survey lines of interest to Can®
13-15 Sep Can EEZ Steam plus refuel (?)
16-Sep Canada Port Louis port call Kugluktuk

Indicates activity in US EEZ
Indicates activity in International waters or Canadian EEZ
'Assume two-ship operations for 17 Aug-2 Sep
2Assume seismic data acquisition unless otherwise noted
3Also acquire multibeam data
“Not all of these lines will be collected:; final track decisions will depend on ice conditions in August, 2010
SDredging and/or coring
SNorthern part of line D may require two-ship operations

I11. SPECIES AND NUMBERS OF MARINE MAMMALS IN AREA

\ The species and numbers of marine mammals likely to be found within the activity area.

Marine mammals that occur in the proposed survey area belong to three taxonomic groups:
odontocetes (toothed cetaceans, such as beluga whale and narwhal), mysticetes (baleen whales), and car-
nivora (pinnipeds and polar bears). Cetaceans and pinnipeds (except walruses) are the subject of this IHA
Application to NMFS. In the U.S., the walrus and polar bear are managed by the U.S. Fish and Wildlife
Service. beast

Marine mammal species under the jurisdiction of NMFS which are known to or may occur in the
seismic survey area include nine cetacean species and four species of pinnipeds (Table 4). Three of these
species, the bowhead, humpback and fin whales, are listed as “Endangered” under the ESA. Bowhead
whale is more common in the survey area than other endangered species. Based on a small nhumber of
sightings in the Chukchi Sea, the fin whale is unlikely to be encountered along the planned trackline in
the Arctic Ocean. Humpback whales are uncommon in the Chukchi Sea and normally do not occur in the
Beaufort Sea. Several humpback sightings were recorded during vessel-based surveys in the Chukchi Sea
in 2007 (three sightings) and 2008 (one sighting; Haley et al. 2009). The only known occurrence of
humpback whale in the Beaufort Sea was a single sighting of a cow and calf reported and photographed in
2007 (Green et al. 2007). Based on the low number of sightings in the Chukchi and Beaufort seas,
humpback whales would be unlikely to occur in the vicinity of the proposed geophysical activities.

To avoid redundancy, we have included the required information about the species and (insofar as
it is known) numbers of these species in Section 1V, below.
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1V. STATUS, DISTRIBUTION AND SEASONAL DISTRIBUTION OF AFFECTED SPECIES
OR STOCKS OF MARINE MAMMALS

A description of the status, distribution, and seasonal distribution (when applicable) of the affected

species or stocks of marine mammals likely to be affected by such activities.

Sections Il and 1V are integrated here to minimize repetition.

The marine mammal species under NMFS jurisdiction most likely to occur in the seismic survey
area include two cetacean species (beluga and bowhead whales), and two pinniped species (ringed and
bearded seals). These species however, will likely occur in low numbers and most sightings will likely
occur in locations within 100 km of shore where no seismic work is planned. The marine mammal most

likely to be encountered throughout the cruise is the ringed seal.

TABLE 4. The habitat, abundance (in Alaska or the north Chukchi Sea if available), and conservation

status of marine mammals inhabiting the proposed survey area.

Species Habitat Abundance | ESA' |IUCN?| CITES®
Odontocetes 4
Beluga whale Offshore, 3710 5 Not listed NT 1]
(Delphinapterus leucas) Coastal, Ice edges 39,257
Narwhal Offshore, Ice edge Rare® Not listed NT Il
(Monodon monoceros)
?Olllri:nvl\jzag?ca) Widely distributed Rare Not listed DD Il
. Common
. Coastal, inland -
?Pzﬁgc?cr):noarp(?:zce:oena) waters, shallow Lfr?:srlr(](r:l:]cl))n Not listed LC Il
P offshore waters
(Beaufort)
Mysticetes )
Bowhead whale Pack 'Cel& 10,545" | Endangered | LC |
(Balaena mysticetus) coasta
Gray whale 488"
(Eschrichtius robustus) Coastal, lagoons 9 Not listed LC |
o . 17,500
(eastern Pacific population)
Minke whale Shelf, coastal Small Not listed LC |
(Balaenoptera acutorostrata) numbers
Fin whale Slope, mostly Rare
(Balaenoptera physalus) pelagic (Chukchi) Endangered EN :
Humpback whale . Shelf, coastal Rare Endangered LC —
(Megaptera novaeangliae)
Pinnipeds Pack ice, open 300,000 In review for
’ 10
I(BEer?Q;gZ?hlsjziarbatUS) water 0o listing - )
Pack ice, open Arctic pop.
(SFPIf?ct)tceadlz(rB;Aa) water, coastal ~59,21411 Segments not| DD —
haulouts listed
127
Ringed I Landfast & --128620(§)OO- In review for
inged sea pack ice, open 13 L LC -
(Pusa hispida) water 252,000 listing
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Species Habitat Abundance ESA' | IUCN?| CITES®
Ribbon seal = Packice, open | g 100,000 | Notlisted | DD -
(Histriophoca fasciata) water

' Endangered Species Act.

2 Classifications are from 2009 IUCN Red List of Threatened Species (IUCN 2010): CR = Critically Endangered; EN = Endangered;
VU = Vulnerable; NT = Near Threatened; LC = Least Concern.

% Convention on International Trade in Endangered Species of Wild Fauna and Flora (UNEP-WCMC 2004).
* Eastern Chukchi Sea stock based on 1989-1991 surveys with a correction factor (Angliss and Allen 2009)
® Beaufort Sea stock based on surveys in 1992 (Angliss and Allen 2009).

® DFO (2004) states the population in Baffin Bay and the Canadian arctic archipelago is ~60,000; very few of these enter the
Beaufort Sea.

" Abundance of bowhead whales surveyed near Barrow, as of 2001 (George et al. 2004). Revised to 10,545 by Zeh and Punt
(2005).

8 Southern Chukchi Sea and northern Bering Sea (Clark and Moore 2002).

° Eastern North Pacific gray whale population (Rugh et al. 2008)

19 Based on earlier estimates, no current population estimate available (Angliss and Allen 2009)
1 Alaska stock based on aerial surveys in 1992 (Angliss and Allen 2009).

12 Beaufort Sea minimum estimate with no correction factor based on aerial surveys in 1996-1999 (Frost et al. 2002 in Angliss and
Allen 2009).

'3 Eastern Chukchi Sea population (Bengtson et al. 2005)
!4 Bering Sea population (Burns 1981a in Angliss and Allen 2009).

Odontocetes

Beluga (Delphinapterus leucas)

Beluga whale is the most likely cetacean species to occur in the proposed project area. Beluga
whale is an arctic and subarctic species that includes several populations in Alaska and northern European
waters. It has a circumpolar distribution in the Northern Hemisphere and occurs between 50° and 80°N
(Reeves et al. 2002). It is distributed in seasonally ice-covered seas and migrates to warmer coastal
estuaries, bays, and rivers in summer for molting (Finley 1982).

In Alaska, beluga whales comprise five distinct stocks: Beaufort Sea, eastern Chukchi Sea, eastern
Bering Sea, Bristol Bay, and Cook Inlet (O’Corry-Crowe et al. 1997). For the proposed project, only
animals from the Beaufort Sea stock and eastern Chukchi Sea stock may be encountered. Some eastern
Chukchi Sea animals enter the Beaufort Sea in late summer (Suydam et al. 2005).

The Beaufort Sea population was estimated to contain 39,258 individuals as of 1992 (Angliss and
Allen 2009). This estimate was based on the application of a sightability correction factor of 2x to the
1992 uncorrected census of 19,629 individuals made by Harwood et al. (1996). This estimate was
obtained from a partial survey of the known range of the Beaufort Sea population and may be an under-
estimate of the true population size. This population is not considered by NMFS to be a strategic stock
and is believed to be stable or increasing (DeMaster 1995).

Beluga whales of the Beaufort stock winter in the Bering Sea, summer in the eastern Beaufort Sea,
and migrate in offshore waters of western and northern Alaska (Angliss and Allen 2009). The majority of
belugas in the Beaufort stock migrate into the Beaufort Sea in April or May, although some whales may
pass Point Barrow as early as late March and as late as July (Braham et al. 1984; Ljungblad et al. 1984;
Richardson et al. 1995).

USGS IHA Application to NMFS, Arctic Ocean Page 7



IV. Status and Distribution of Affected Species

Much of the Beaufort Sea seasonal population enters the Mackenzie River estuary for a short
period during July—August to molt their epidermis, but they spend most of the summer in offshore waters
of the eastern Beaufort Sea, Amundsen Gulf and more northerly areas (Davis and Evans 1982; Harwood
et al. 1996; Richard et al. 2001). Belugas are rarely seen in the central Alaskan Beaufort Sea during the
early summer. During late summer and autumn, most belugas migrate westward far offshore near the
pack ice (Frost et al. 1988; Hazard 1988; Clarke et al. 1993; Miller et al. 1999). Lyons et al. (2009)
reported the highest beluga sighting rates during the first two weeks of September during aerial surveys in
the Alaskan Beaufort Sea in 2007. Peak beluga sighting rates were reported in July in 2008 when these
surveys were undertaken earlier in the year (Christi et al. 2009).

The eastern Chukchi Sea population is estimated at 3710 animals (Angliss and Allen 2009). This
estimate was based on surveys conducted in 1989-1991. Survey effort was concentrated on the 170 km
long Kasegaluk Lagoon where belugas are known to occur during the open-water season. The actual
number of beluga whales recorded during the surveys was much lower. Correction factors to account for
animals that were underwater and for the proportion of newborns and yearlings that were not observed
due to their small size and dark coloration were used to calculate the estimate. The calculation was
considered to be a minimum population estimate for the eastern Chukchi stock because the surveys on
which it was based did not include offshore areas where belugas are also likely to occur. This population
is considered to be stable. It is assumed that beluga whales from the eastern Chukchi stock winter in
Bering Sea (Angliss and Allen 2009).

Although beluga whales are known to congregate in Kasegaluk Lagoon during summer, evidence
from a small number of satellite-tagged animals suggests that some of these whales may subsequently
range into the Arctic Ocean north of the Beaufort Sea. Suydam et al. (2005) put satellite tags on 23
beluga whales captured in Kasegaluk Lagoon in late June and early July 1998-2002. Five of these whales
moved far into the Arctic Ocean and into the pack ice to 79-80°N. These and other whales moved to
areas as far as 1,100 km offshore between Barrow and the Mackenzie River delta spending time in water
with 90% ice coverage.

Beluga whales from the eastern Chukchi Sea stock are an important subsistence resource for resi-
dents of the village of Point Lay, adjacent to Kasegaluk Lagoon, and other villages in northwest Alaska.
Each year, hunters from Point Lay drive belugas into the lagoon to a traditional hunting location. The
belugas have been predictably sighted near the lagoon from late June through mid- to late July (Suydam
et al. 2001). In 2007 approximately 70 belugas were also harvested at Kivalina located southeast of Point
Hope.

No beluga whales were observed during seismic projects within latitudes of this proposed project —
north of 71 °N — in 2005, 2006 and 2009 (Haley and Ireland 2006, Haley 2006, Mosher et al. 2009).
Marine mammal observers did, however, record one sighting of more than two beluga whales within the
southern-most latitude (71.37°N) of the proposed survey in 2008 (Geological Survey of Canada [GSC]
unpubl. data, 2008). These animals were approximately 636 km east of the proposed project’s location on
23 August, when members of the Beaufort Sea population were observed in the eastern Beaufort Sea
(Angliss and Allen 2009).

Narwhal (Monodon monoceros)

Narwhals have a discontinuous arctic distribution (Hay and Mansfield 1989; Reeves et al. 2002).
A large population inhabits Baffin Bay, West Greenland, and the eastern part of the Canadian Arctic
archipelago, and much smaller numbers inhabit the Northeast Atlantic/East Greenland area. Population
estimates for the narwhal are scarce, and the IUCN-World Conservation Union lists the species as Data
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Deficient (IUCN Red List of Threatened Species 2003). Innes et al. (2002) estimated a population size of
45,358 narwhals in the Canadian Arctic although little of the area was surveyed. There are scattered
records of narwhal in Alaskan waters where the species is considered extralimital (Reeves et al. 2002). No
narwhals were observed during survey projects within latitudes of the area of this proposed project —
north of 71 °N - in 2005, 2006, 2008 and 2009 (Haley and Ireland 2006, Haley 2006, GSC unpubl. data
2008, Mosher et al. 2009). It is possible, but unlikely, that individuals could be encountered in the
proposed survey area.

Killer Whale (Orcinus orca)

Killer whales are cosmopolitan and globally fairly abundant. The killer whale is very common in
temperate waters, but it also frequents the tropics and waters at high latitudes. Killer whales appear to
prefer coastal areas, but are also known to occur in deep water (Dahlheim and Heyning 1999). The great-
est abundance is thought to occur within 800 km of major continents (Mitchell 1975) and the highest
densities occur in areas with abundant prey. Both resident and transient stocks have been described. The
resident and transient types are believed to differ in several aspects of morphology, ecology, and behavior
including dorsal fin shape, saddle patch shape, pod size, home range size, diet, travel routes, dive
duration, and social integrity of pods (Angliss and Allen 2009).

Killer whales are known to inhabit almost all coastal waters of Alaska, extending from southeast
Alaska through the Aleutian Islands to the Bering and Chukchi seas (Angliss and Allen 2009). Killer
whales probably do not occur regularly in the Beaufort Sea although sightings have been reported
(Leatherwood et al. 1986; Lowry et al. 1987). George et al. (1994) reported that they and local hunters
see a few killer whales at Point Barrow each year. Killer whales are more common southwest of Barrow
in the southern Chukchi Sea and the Bering Sea. Based on photographic techniques, ~100 animals have
been identified in the Bering Sea (ADFG 1994). Killer whales from either the North Pacific resident or
transient stock could occur in the Chukchi Sea during the summer. The number of Killer whales likely to
occur in the Chukchi Sea during the proposed activity is unknown. Marine mammal observers (MMOSs)
onboard industry vessels in the Chukchi Sea recorded two Killer whale sightings each in 2006 and 2008,
and one sighting in 2007 (Haley et al. 2009). MMOs onboard survey vessels did not record any killer
whale sighting in the Beaufort Sea in 2006-2008 (Savarese et al. 2009) or the Arctic Ocean (Haley and
Ireland 2006, Haley 2006, GSC unpubl. data 2008, Mosher et al. 2009).

Harbor Porpoise (Phocoena phocoena)

The harbor porpoise is a small odontocete that inhabits shallow, coastal waters—temperate,
subarctic, and arctic—in the Northern Hemisphere (Read 1999). Harbor porpoises occur mainly in shelf
areas where they can dive to depths of at least 220 m and stay submerged for more than 5 min (Harwood
and Wilson 2001) feeding on small schooling fish (Read 1999). Harbor porpoises typically occur in small
groups of only a few individuals and tend to avoid vessels (Richardson et al. 1995).

Although separate harbor porpoise stocks for Alaska have not been identified, Alaskan harbor
porpoises have been divided into three groups for management purposes. These groups include animals
from southeast Alaska, Gulf of Alaska, and Bering Sea populations. Chukchi Sea harbor porpoises
belong to the Bering Sea group which includes animals from Unimak Pass northward. Based on aerial
surveys in 1999, the Bering Sea population was estimated at 48,215 animals, although this estimate is
likely conservative as the surveyed area did not include known harbor porpoise range near the Pribilof
Islands or waters north of Cape Newenhan (~55°N; Angliss and Allen 2009). Suydam and George (1992)
suggested that harbor porpoises occasionally occur in the Chukchi Sea and reported nine records of
harbor porpoise in the Barrow area in 1985-1991.
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More recent vessel-based surveys in the Chukchi Sea found that the harbor porpoise was one of the
most abundant cetaceans during summer and fall in 2006-2008 (Haley et al. 2009; Ireland et al. 2008).
Although these recent sightings suggest that harbor porpoise numbers may be increasing in the relatively
shallow waters of the Chukchi Sea, no recent information is available on the their status in the deeper
offshore waters of the proposed project area. Harbor porpoises were not recorded during Arctic survey
cruises in 2005,2006, 2008 or 2009 (Haley and Ireland 2006; Haley 2006, GSC unpubl. data 2008,
Mosher et al. 2009).

Mysticetes

Bowhead Whale (Balaena mysticetus)

The pre-exploitation population of bowhead whales in the Bering, Chukchi, and Beaufort seas is
estimated to have been 10,400-23,000 whales. Commercial whaling activities may have reduced this
population to perhaps 3000 animals (Woodby and Botkin 1993). Up to the early 1990s, the population
size was believed to be increasing at a rate of about 3.2% per year (Zeh et al. 1996) despite annual
subsistence harvests of 14-74 bowheads from 1973 to 1997 (Suydam et al. 1995). Allowing for an
additional census in 2001, the latest estimates are based on an annual population growth rate of 3.4%
(95% CI 1.7-5%) from 1978 to 2001 and a population size (in 2001) of ~10,470 animals (George et al.
2004, recently revised to 10,545 by Zeh and Punt [2005]). Assuming a continuing annual population
growth of 3.4%, the 2010 bowhead population may number around 14,247 animals. The large increases
in population estimates that occurred from the late 1970s to the early 1990s were partly a result of actual
population growth, but were also partly attributable to improved census techniques (Zeh et al. 1993).
Although apparently recovering well, the BCB bowhead population is currently listed as endangered
under the ESA and is classified as a strategic stock by NMFS and depleted under the MMPA (Angliss and
Allen 2009).

Bowhead whales only occur at high latitudes in the northern hemisphere and have a disjunct
circumpolar distribution (Reeves 1980). The bowhead is one of only three whale species that spend their
entire lives in the Arctic. Bowhead whales are found in the western Arctic (Bering, Chukchi, and
Beaufort seas), the Canadian Arctic and West Greenland (Baffin Bay, Davis Strait, and Hudson Bay), the
Okhotsk Sea (eastern Russia), and the Northeast Atlantic from Spitzbergen westward to eastern
Greenland. Four stocks are recognized for management purposes. The largest is the Western Arctic or
Bering—Chukchi-Beaufort (BCB) stock, which includes whales that winter in the Bering Sea and migrate
through the Bering Strait, Chukchi Sea and Alaskan Beaufort Sea to the Canadian Beaufort Sea, where
they feed during the summer. These whales migrate west through the Alaskan Beaufort Sea in the fall as
they return to wintering areas in the Bering Sea. Satellite tracking data indicate that most bowhead
whales continue migrating west past Barrow and through the Chukchi Sea to Russian waters before
turning south toward the Bering Sea (Quakenbush 2007). Some bowhead whales may reach ~75°N
latitude during the westward fall migration (Quakenbush 2009). Other researchers have also reported a
westward movement of bowhead whales through the northern Chukchi Sea during fall migration (Moore
et al. 1995; Mate et al. 2000).

The BCB stock of bowhead whales winter in the central and western Bering Sea and many of them
summer in the Canadian Beaufort Sea (Moore and Reeves 1993). Spring migration through the Chukchi
and the western Beaufort Sea occurs through offshore ice leads, generally from March through mid-June
(Braham et al. 1984; Moore and Reeves 1993).
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Some bowheads arrive in coastal areas of the eastern Canadian Beaufort Sea and Amundsen Gulf
in late May and June, but most may remain among the offshore pack ice of the Beaufort Sea until mid-
summer. After feeding primarily in the Canadian Beaufort Sea and Amundsen Gulf, bowheads migrate
westward across the Beaufort Sea from late August through mid- or late October.

Bowhead activity in the Beaufort Sea in fall has been well studied in recent years. Fall migration
into Alaskan waters is primarily during September and October. However, in recent years a small number
of bowheads have been seen or heard offshore from the Prudhoe Bay region during the last week of
August (Treacy 1993; LGL and Greeneridge 1996; Greene 1997; Greene et al. 1999; Blackwell et al.
2004, 2008; Greene et al. 2007). Consistent with this, Nuigsut whalers have stated that the earliest
arriving bowheads have apparently reached the Cross Island area earlier in recent years than formerly (T.
Napageak, pers. comm.). In 2007 the MMS and the National Marine Mammal Laboratory (NMML)
initiated the Bowhead Whale Feeding Ecology Study (BOWFEST) focusing on late summer
oceanography and prey densities relative to bowhead distribution (Rugh 2009).

The Minerals Management Service (MMS) has conducted or funded late-summer/autumn aerial
surveys for bowhead whales in the Alaskan Beaufort Sea since 1979 (e.g., Ljungblad et al. 1986, 1987;
Moore et al. 1989; Treacy 1988-1998, 2000, 2002a,b; Monnett and Treacy 2005; Treacy et al. 2006).
Bowheads tend to migrate west in deeper water (farther offshore) during years with higher-than-average
ice coverage than in years with less ice (Moore 2000; Treacy et al. 2006). The migration corridor ranged
from ~30 km offshore during light ice years to ~80 km offshore during heavy ice years (Treacy et al.
2006). In addition, the sighting rate tends to be lower in heavy ice years (Treacy 1997:67). During fall
migration, most bowheads migrate west in water ranging from 15 to 200 m deep (Miller et al. 2002 in
Richardson and Thomson 2002). Some individuals enter shallower water, particularly in light ice years,
but very few whales are ever seen shoreward of the barrier islands in the Alaskan Beaufort Sea. Survey
coverage far offshore in deep water is usually limited, and offshore movements may have been
underestimated. However, the main migration corridor is over the continental shelf.

In autumn, westward-migrating bowhead whales typically reach the Kaktovik and Cross Island
areas in early September, when the subsistence hunts for bowheads typically begin in those areas (Kaleak
1996; Long 1996; Galginaitis and Koski 2002; Galginaitis and Funk 2004, 2005; Koski et al. 2005). In
recent years the hunts at those two locations have usually ended by mid- to late September.

Westbound bowheads typically reach the Barrow area in mid-September, and are in that area until
late October (e.g., Brower 1996). Autumn bowhead whaling near Barrow normally begins in mid-
September to early October, but may begin as early as August if whales are observed and ice conditions
are favorable (USDI/BLM 2005). Whaling near Barrow can continue into October, depending on the
guota and conditions.

Over the years, local residents have reported small numbers of bowhead whales feeding off Barrow
or in the pack ice off Barrow during the summer. Bowhead whales that are thought to be part of the
Western Arctic stock may also occur in small numbers in the Bering and Chukchi seas during the summer
(Rugh et al. 2003). Thomas et al. (2009) reported bowhead sightings during summer aerial surveys in
nearshore areas of the Chukchi Sea from 2006-2008. All sightings were recorded in the northern portion
of the study area north of 70°N latitude. Peak monthly bowhead sighting rates, however, were highest in
October and November and lowest in July-September. A few bowhead whales were also recorded during
vessel-based surveys in summer 2008 in the Chukchi Sea (LGL unpubl. data). Observers from the
NMML reported 19 summer bowhead sightings in the Chukchi Sea during aerial surveys from 26 June
through 26 July 2009 suggesting that some bowheads may summer in the Chukchi Sea (unpublished data
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available at http://www.afsc.noaa.gov/INMML/cetacean/bwasp/flights_ COMIDA.php). Only one
bowhead sighting was reported later in the year (22 August) during similar surveys in 2008. Sekiguchi et
al. (2008) reported one sighting of an aggregation of ~30 bowheads during vessel-based operations about
130 km north of Cape Lisburne on 9 August 2007. Bowhead whales were not reported by vessel-based
observers during Arctic cruises in 2005, 2006, 2008 and 2009 (Haley and Ireland 2006; Haley 2006, GSC
unpubl. data 2008, Mosher et al. 2009).

Most spring-migrating bowhead whales will likely pass through the Chukchi and Beaufort seas
prior to the start of the proposed survey in August. However, a few whales that may remain in the
Chukchi Sea or in the Barrow area during the summer could be encountered by transiting vessels. The
potential for encounters with bowhead whales would be more likely during the westward fall migration in
September. Much of the proposed survey area however, is in deep water well north of the known
bowhead migration corridor and few if any bowheads are likely to be encountered during the survey
activity.

Gray Whale (Eschrichtius robustus)

Gray whales originally inhabited both the North Atlantic and North Pacific oceans. The Atlantic
populations are believed to have become extinct by the early 1700s. There are two populations in the
North Pacific. A relic population which survives in the Western Pacific summers near Sakhalin Island far
from the proposed survey area. The larger eastern Pacific or California gray whale population recovered
significantly from commercial whaling during its protection under the ESA until 1994 and numbered
about 29,758 £3122 in 1997 (Rugh et al. 2005). However, abundance estimates since 1997 indicate a
consistent decline followed by the population stabilizing or gradually recovering. Rugh et al. (2005)
estimated the population to be 18,178 £1780 in winter 2001-2002. The population estimate increased
during winter 2006-2007 to 20,110 £1766 (Rugh et al. 2008). The eastern Pacific stock is not considered
by NMFS to be endangered or to be a strategic stock.

Eastern Pacific gray whales calve in the protected waters along the west coast of Baja California
and the east coast of the Gulf of California from January to April (Swartz and Jones 1981; Jones and
Swartz 1984). At the end of the calving season, most of these gray whales migrate about 8000 km,
generally along the west coast of North America, to the main summer feeding grounds in the northern
Bering and Chukchi seas (Tomilin 1957; Rice and Wolman 1971; Braham 1984; Nerini 1984; Moore et
al. 2003; Bluhm et al. 2007). Most gray whales begin a southward migration in November with breeding
and conception occurring in early December (Rice and Wolman 1971).

Most summering gray whales have historically congregated in the northern Bering Sea, particularly
off St. Lawrence Island in the Chirikov Basin (Moore et al. 2000a), and in the southern Chukchi Sea.
More recently, Moore et al. (2003) suggested that gray whale use of Chirikov Basin has decreased, likely
as a result of the combined effects of changing currents resulting in altered secondary productivity
dominated by lower quality food. Coyle et al (2007) noted that ampeliscid amphipod production in the
Chirikov Basin had declined by 50% from the 1980s to 2002-3 and that as little as 3-6% of the current
gray whale population could consume 10-20% of the ampeliscid amphipod annual production. These
data support the hypotheses that changes in gray whale distribution may be caused by changes in food
production and that gray whales may be approaching or have surpassed the carrying capacity of their
summer feeding areas. Bluhm et al. (2007) noted high gray whale densities along ocean fronts and
suggested that ocean fronts may play an important role in influencing prey densities in eastern North
Pacific gray whale foraging areas. The northeastern-most of the recurring feeding areas is in the
northeastern Chukchi Sea southwest of Barrow (Clarke et al. 1989).
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Gray whales occur fairly often near Point Barrow, but historically only a small number of gray
whales have been sighted in the Beaufort Sea east of Point Barrow. Hunters at Cross Island (near
Prudhoe Bay) took a single gray whale in 1933 (Maher 1960). Only one gray whale was sighted in the
central Alaskan Beaufort Sea during the extensive aerial survey programs funded by MMS and industry
from 1979 to 1997. However, during September 1998, small numbers of gray whales were sighted on
several occasions in the central Alaskan Beaufort Sea (Miller et al. 1999; Treacy 2000). More recently a
single sighting of a gray whale was made on 1 August 2001 near the Northstar production island
(Williams and Coltrane 2002). Several gray whale sightings were reported during both vessel-based and
aerial surveys in the Beaufort Sea in 2006 and 2007 (Jankowski et al. 2008; Lyons et al. 2009) and during
vessel-based surveys in 2008 (Savarese et al. 2009). Several single gray whales have been seen farther
east in the Canadian Beaufort Sea (Rugh and Fraker 1981; LGL Ltd., unpubl. data), indicating that small
numbers must travel through the Alaskan Beaufort during some summers. In recent years, ice conditions
have become lighter near Barrow, and gray whales may have become more common there and perhaps in
the Beaufort Sea. In the springs of 2003 and 2004, a few tens of gray whales were seen near Barrow by
early-to-mid June (LGL Ltd and NSB-DWM, unpubl. data). However, no gray whales were sighted
during cruises north of Barrow in 2002, 2005 2006, 2008 or 2009 (Harwood et al. 2005; Haley and
Ireland 2006; Haley 2006, GSC unpubl. data 2008, Mosher et al. 2009).

Small numbers of gray whales could be encountered by survey vessels during transit periods. Gray
whales ocurr in relatively shallow waters where they feed on benthic invertebrates and they are not likely
to occur in the deeper water of the proposed survey area.

Minke Whale (Balaenoptera acutorostrata)

Minke whales have a cosmopolitan distribution at ice-free latitudes (Stewart and Leatherwood
1985), and also occur in some marginal ice areas. Angliss and Allen (2009) recognize two minke whale
stocks in U.S. waters: (1) the Alaska stock, and (2) the California/Oregon/Washington stock. There is no
abundance estimate for the Alaska stock. Provisional estimates of Minke whale abundance based on
surveys in 1999 and 2000 are 810 and 1003 whales in the central-eastern and south-eastern Bering Sea,
respectively (Moore et al. 2002). These estimates have not been corrected for animals that may have been
submerged or otherwise missed during the surveys, and only a portion of the range of the Alaskan stock
in the central eastern and southeastern Bering Sea was surveyed.

Minke whales range into the Chukchi Sea and a few sightings have been reported in the Beaufort
Sea in recent years (Funk et al. 2009). The level of Minke whale use of the Chukchi Sea is unknown.
Leatherwood et al. (1982, in Angliss and Allen 2009) indicated that Minke whales are not considered
abundant in any part of their range, but that some individuals venture north of the Bering Strait in
summer. Reiser et al. (2008) reported eight and five Minke whale sightings in 2006 and 2007,
respectively, during vessel-based surveys in the Chukchi Sea, and Haley et al. (2009) reported 26 Minke
whale sightings during similar vessel-based surveys in the Chukchi Sea in 2008. Savarese et al. (2009)
reported two Minke whale sightings in the Beaufort Sea during vessel-based operations in 2006-2008.
No Minke whale sighting were reported during Arctic cruises in 2005, 2006, 2008 or 2009 (Haley and
Ireland 2006; Haley 2006, GSC unpubl. data 2008, Mosher et al. 2009). Minke whales sometimes occur
in areas with minimal ice cover and it is possible though unlikely that a few Minke whales could be
encountered during the proposed survey activities.

Fin Whale (Balaenoptera physalus)

Fin whales are widely distributed in all the world's oceans (Gambell 1985), but typically occur in
temperate and polar latitudes and less frequently in the tropics (Reeves et al. 2002). Fin whales feed in
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northern latitudes during the summer where their prey includes plankton as well as schooling pelagic fish,
such as herring, sandlance, and capelin (Jonsgard 1966a,b; Reeves et al. 2002). The North Pacific
population summers from the Chukchi Sea in small numbers to California (Gambell 1985), but does not
range into the Alaskan Beaufort Sea or waters of the northern Chukchi Sea. Reliable estimates of fin
whale abundance in the Northeast Pacific are not available (Angliss and Allen 2009). Provisional
estimates of fin whale abundance in the central-eastern and south-eastern Bering Sea are 3,368 and 683,
respectively (Moore et al. 2002).  Zerbini et al. (2006) reported numerous fin whale sightings from
Kodiak Island to the central Aleutian Islands. Fin whale is listed as endangered under the ESA and by
IUCN, is classified as a strategic stock by NMFS, and is a CITES Appendix | species (Table 4).

No estimates for fin whale abundance during the summer in the Chukchi Sea are available.
Recently a fin whale was recorded in the southern Chukchi Sea during vessel-based surveys in 2006
(LGL unpublished data), and three fin whale sightings were recorded in the Chukchi Sea in 2008 (Haley
et al. 2009). NMML observers also observed and photographed a fin whale off Pt. Lay in 2008 during the
COMIDA aerial survey program. Fin whales were not recorded during vessel-based or aerial surveys in
the Beaufort Sea in 2006-2008 (Savarese et al. 2009; Christi et al. 2009), and were not reported during
arctic cruises in 2005, 2006, 2008 or 2009 (Haley and Ireland 2006; Haley 2006, GSC unpubl. data 2008,
Mosher et al. 2009). Fin whale would be unlikely to occur in the proposed geophysical survey area.

Humpback Whale (Megapter novaeangliae)

Humpback whales are distributed in major oceans worldwide and their range in the North Pacific
extends through the Bering Sea into the southern Chukchi Sea (Angliss and Allen 2009). In general,
humpback whales spend winter in tropical and sub-tropical waters where breeding and calving occur, and
migrate to higher latitudes for feeding during the summer.

Humpback whales were hunted extensively during the 20" century and worldwide populations may
have been reduced to ~10% of their original numbers. The International Whaling Commission banned
commercial hunting of humpback whales in the Pacific Ocean in 1965 and humpbacks were listed as
endangered under the ESA and depleted under the MMPA in 1973. Most humpback whale populations
appear to be recovering well.

Humpbacks feed on euphausiids, copepods, and small schooling fish, notably herring, capelin, and
sandlance (Reeves et al. 2002). As with other baleen whales, the food is trapped or filtered when large
amounts of water taken into the mouth and the expanded throat area are forced out through the baleen
plates. Individual humpback whales can often be identified by distinctive patterns on the tail flukes. They
are frequently observed breaching or engaged in other surface activit