










































































a sub-bottom profiling system intended to profile structures down to about 100 m below the seafloor. Based
on information in Table 2 ofChayes et al. (1997), the major "design goal" specifications for the SCAMP
High Resolution Sub-bottom Profiler are as follows: Frequency: 2-8 kHz; pulse length: 1-100 mS;
modulation: CW or FM; repetition rate: 1-10 seconds; source level: 230 dB re 1 I!P at 1 m.; penetration:
-100 m. It is not clear if the sub-bottom profiler detailed in the 1997 paper is that used in 2001. The cruise
report for 2001 states that the SCAMP subbottom profiler is an ODEC Bathy-2000P that has been modified
for integration with the data system used and for submarine operations. In 2001, the geophysical survey
included about 8,900 nmi oftrackline over 30 days between August 1 and September 1 and included habitat
documented to be within the range of the bowhead whale during that time.

Other ships have made numerous research trips into the range of the bowhead. The MMS is continuing to
evaluate information about cumulative effects from research activities as it becomes available.

We conclude that some past and present research-related noise and disturbance potentially could have caused
and can cause harassment and, possibly, temporary displacement of individual whales. Such noise and
disturbance add to cumulative levels ofnoise in the whales' environment. Recent available data are
insufficient to form any conclusions about potential effects of noise having behavioral or physiological
adverse effects on the humpback whales of the WNPS during the period they are present in OCS waters.

IV.D.3.j. Recent, Current and Future Marine Vessel-TraffIC and Commercial Fishing. The NMFS
(1991b) reports that entrapment and entanglement in active fishing gear (O'Hara, Atkins, and Ludicello,
1986) as the most frequently identified source of human-caused injury or mortality to humpback whales.
Entrapment and entanglement have been documented in Alaska (e.g., von Zeigesar, 1984 cited in von
Ziegesar, Miller, and Dahlheim, 1994). From 1984-1989, 21 humpbacks are known to have become
entangled in gear in Alaska. Gear types included gillnets, seine nets, longlines or buoy lines, and unidentified
gear.

Based on available data, previous incidental take of WNPS humpback whales has occurred rarely (0.2
mortalities per year from 2001-2005) incidental to U.S. commercial fisheries; however, this should be
considered a minimum. Brownell et aL (2000) compiled records ofbycatch in Japanese and Korean
commercial fisheries between 1993 and 2000. From 1995-1999, six humpback whales were indicated as
''bycatch'' plus two strandings. Analysis of four samples of meat found in markets indicated humpback
whales were being sold, although it is not known whether any or all strandings or meat identified in market
samples were killed as result of interaction with commercial fisheries. These represent a mortality level of
1.1/year to 2.4/year. Because many mortalities go unreported, the actual rate in these areas likely is much
higher. During 1990-2000, six commercial fisheries within the range of the both the WNPS and CNPS were
monitored: Bering Sea/Aleutian Island and Gulfof Alaska groundfish trawl, longline, and pot fisheries. One
humpback was killed in the Bering Sea/Aleutian Island groundfish trawl fishery in 1998 and one in 1999.
There are no records of humpbacks killed or injured in the fisheries in which fishers self report (Angliss and
Lodge, 2002), but the reliability of such data is unknown. One entanglement is recorded in 1997 for a
humpback in the Bering Strait (Angliss and Lodge, 2002). However, between 1996 and 2000, five
entanglements of humpbacks from the CNPS were reported in Hawaiian waters. Table 27b of Angliss and
Lodge (2003:157) gives a total of34 humpbacks from the CNPS classified as being involved in a human­
related stranding or entanglement between 1997 and 2001. The Alaska Scientific Review Group (2001)
stated that 32 humpbacks were entangled in southeast Alaska in the past 5 years. There is some uncertainty
about whether such expansion will occur. Increases in spatial overlap alone could result in increased
interactions between bowheads and derelict fishing gear.

In a discussion of climate-warming effects on bowheads at the meeting of the Subcommittee on Bowheads,
Right Whales and Gray Whales at the IWC's annual meeting, P. Wade (referred to in IWC, 2005:4) reported
that that the commercial crab fishery extended farther north the previous winter (winter 2004-2005) than in
previous years. Angliss and Outlaw (2007a,b) indicate the PBR for the WNPS ofhumpback whales is 1.3.
However, as noted in the section on climate change, the frequency of such interactions in the future would be
expected to increase in arctic waters if commercial-fishing activities expand northward, with resultant
increases in temporal and, especially, spatial, overlap between commercial-fishing operations and humpback
habitat use.
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Marine vessel traffic, in general, can pose a threat to bowheads and humpbacks because of the risk ofship
strikes. Since 200 I, two humpback whale mortalities due to large cruise ship strikes in Glacier Bay have
occurred. All vessels are required to comply with law that forbids a person subject to the jurisdiction of the
U.S. to approach, by any means, within 100 yd (91.4 m) ofa humpback whale in any waters within 200 nmi
of Alaska. Vessels (with some exemptions) transiting near humpbacks also are required to adhere to a "slow,
safe speed" requirement to prevent disturbance that could adversely affect humpbacks. As discussed in
Section IV.D.3.h, shipping and vessel traffic is expected to increase in the Arctic if warming continues.
There has been speculation recently that commercial shipping through the Northwest Passage is likely to
substantially increase in the coming decades. For example, an article in 2000 in the 'Christian Science
Monitor (Walker, 2000) quotes the director of the Canadian Project at the Center for Strategic and
International Studies in Washington, C. Sands, as saying he believes that "there's a reasonable chance" arctic
commercial shipping is going to occur across the Northwest Passage. Burns (2000:4) concludes that:
" ...proposed reduction in sea ice area could also open up the Northwest Passage. This could expose
cetaceans in the Arctic Region to increased ship traffic and mineral exploitation." Many shipping experts
believe that "in-and-out" shipping (e.g., shipping from the Pacific Ocean or Bering Sea through the Chukchi
Seas into the Beaufort and then back again) is likely to increase well in advance of regular shipping through
the Northwest Passage. Additionally, noise associated with ships or other boats potentially could cause
bowheads to alter their movement patterns or make other changes in habitat use. The data on humpback
whale are insufficient to determine consistent movement patterns or patterns ofhabitat use at this time.
Pollution from marine vessel traffic, especially from large vessels such as large cruise ships, also could cause
degradation of the marine environment and increase the risk of the whales' exposure to contaminants and
disease vectors.

No mortalities or injury to North Pacific stock of humpback whales have been documented to be the result of
collisions or entanglement related to oil and gas activities in the Bering Sea of the Arctic Region. Bowhead
whale-incident data of vessel inflicted injuries in the Arctic may indicate the potential for humpback whale
ittiury or mortality. The frequency ofobservations of vessel-inflicted injuries suggests that the incidence of
ship collisions with bowhead whales is low but may be increasing. Between 1976 and 1992, three ship-strike
injuries were documented out ofa total of236 bowhead whales examined from the Alaskan subsistence
harvest (George et aI., 1994). The low number ofobservations of ship-strike injuries suggests that bowheads
either do not often encounter vessels, or they avoid interactions with vessels, or that interactions usually result
in the animals' death. The NMFS (2003, citing C. George, pers. commun.) states that since the 1994
publication by George et at. (1994), ship-strike injuries have been observed on 6 additional whales out of
about 180 whales examined between 1995 and 2002. There is no documented record regarding injury from
vessel-humpback interaction in the Chukchi or Beaufort seas.

Available evidence indicates that bowheads either do not often encounter vessels or they avoid interactions
with vessels, or that interactions usually result in the animals' death. We believe this general conclusion
about ship strikes is likely to be valid, and humpback and other large whale encounters in the Arctic mayor
may not reflect a similar pattern, depending on the dynamics ofhumpback numbers and use of the Arctic
Region. We also agree with the conclusion by the NMFS (2003) that the rate in bowhead encounters may
have increased slightly in recent years and humpbacks may be subject to similar trends regarding potential
encounters.

IV.D34.g. Pollution and Contaminants Baseline. No collections or contaminant studies ofhumpback whale
tissues from the Chukchi or Beaufort seas have been conducted. This stock of humpbacks uses seasonal
habitats and prey that differ substantially from bowhead whales, and contaminant studies likely would not
reflect similar contaminant levels as initial studies ofbowhead tissues collected from whales landed at
Barrow in 1992 (Becker et aI., 1995).

IV.D.3.h. Climate Change (also referred to as arctic warming, global warming, or climate warming). The
MMS OCS Oil and Gas Leasing Program 2007-2012 EIS (USDOI, MMS 2007b), the Sale 195 BE (USDOI,
MMS, 2004:Appendix C), and the 2006 ARBE (USDOI, MMS, 2006a), prepared for consultation under
Section 7 of the ESA with NMFS on endangered whales, we expanded and summarized information on the
potential effects ofclimate change on bowhead whales, which we incorporate herein by reference. We
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further discuss climate warming below. We note that environmental effects compatible with climate warming
already have occurred in the Arctic. There is a growing consensus that more such changes are likely to occur.

We noted in our Sale 195 BE (USDO!, MMS, 2004:Appendix C) that Working Group I of the
Intergovernmental Panel on Climate Change (IPCC, 2001a) concluded that:

Since 1861, the global average surface temperature (which is the average of near surface air
temperature and sea surface temperature) has increased. Over the 20th century, the increase has
been 0.6+0.2 DC.
It is likely that there has been about a 40% decline in Arctic sea-ice thickness during late summer to
early autumn in recent decades and a considerably slower decline in winter sea-ice thickness" (IPCC
(2001a:4).
Average global sea level rose between 0.1-0.2 meters during the 20th century.
In the 20th century, it is very likely that there was a 0.5-1% increase in precipitation per decade over
most mid- and high latitudes of the Northern Hemisphere continents.
It is likely that there has been an increase in cloud cover and an increase in the frequency ofheavy
precipitation events in the mid to high latitudes.
Since the mid 1970s, warm episodes of the El Nino-Southern Oscillation (ENSO) phenomenon)
have been more intense, persistent and frequent compared to the previous 1,000 years.

In 200I, the IPCC published detailed, synthetic and summary reports on the topic ofclimate change. The
IPCC (2001a:2) uses the term "climate change" to refer to "any change in climate over time, whether due to
natural variability or as a result ofhuman activity. In this document, our usage of the term is the same as that
defined by the IPCC.

The IPCC (2001b) also highlights uncertainty and inconsistencies in local and regional model projections and
the ability to predict quantitative changes at these scales due to the capabilities of regional scale models
(especially regarding precipitation).

The IPCC (200Ib:4-5) concluded that:

Human activities have increased the atmospheric concentrations of greenhouse gases and aerosols
since the preindustrial era.
An increasing body ofobservations gives a collective picture of a warming world and other changes
in the climate system.
On a global basis, it is very likely that 1998 was the warmest year and the 1990's was the warmest
decade in instrumented history (1861-2000) (IPCC, 2001a,b).
There is new and stronger evidence that most of the warming observed over the last 50 years is
attributable to human activities.... The best agreement between model simulations and observations
over the last 140 years has been found when all ...anthropogenic and natural forcing factors are
combined" (see Figure SPM-2 ofIPCC, 2001b).

The IPCC (2001b:30-31) considers their statement that most of the observed warming over the past 50 years
is likely due to increases in greenhouse gas concentrations due to human activities as a "robust finding."
They defme such fmdings as those that "hold under a variety of approaches, methods, models, and
assumptions, and one that is expected to be relatively unaffected by uncertainties". However, they highlight
that there is uncertainty that constrains relating regional trends to anthropogenic change.

Changes in sea level, snow cover, ice extent, and precipitation are consistent with a warming climate near the
Earth's surface. The IPCC (200Ib:6) noted "Examples include... increases in sea level and ocean-heat
content, and decreases in snow cover and sea-ice extent and thickness" and consider their statement that "rise
in sea level during the 21st century that will continue for further centuries" to also be a "robust fmding."
However, they highlight the uncertainty of understanding the probability distribution associated with both
temperature and sea-level projections. '
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The IPCe's projections using the Special Reports on Emissions Scenarios (SRES) emissions scenarios in a
range ofclimate models result in an increase in globally averaged surface temperature of 1.4-5.8 °C over the
period 1990-2100. This is about 2-10 times larger than the central value ofobserved warming over the 20th

century, and the projected rate of warming is very likely to be without precedent during at least the last
10,000 years, based on paleoclimate data. For the periods 1990-2025 and 1990-2050, the projected increases
are 0.4-1.1 °C and 0.8-2.6 °C, respectively OPCC, 200Ib:8).

At the request of the White House, the NRC (NRC, 200 I:vii) identified areas in the science ofclimate change
where there are the greatest certainties and uncertainties. In answer to the question of whether climate change
is occurring and, if so, how, the NRC (200 1:3) wrote that:

Weather station records and ship-based observations indicate that global mean surface air
temperature warmed between about 0.4 and 0.8 C...during the 20th century... the warming trend is
spatially widespread and is consistent with an array ofother evidence... in this report. The
ocean....has warmed by about 0.05 C...averaged over the layer extending from the surface down to
10,000 feet, since the 1950s.

The NRC concluded:

The IPCC's conclusion that most of the observed warming of the last 50 years is likely to have been
due to the increase in greenhouse gas concentrations accurately reflects the current thinking of the
scientific community on this issue. The stated degree ofconfidence in the IPCC assessment is
higher today than it was 10, or even 5 years ago, but uncertainty remains....

The NRC (200 I :3) 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."

A general summary ofthe changes attributed to the current trends ofarctic warming indicate sea ice in the
Arctic is undergoing rapid changes. There are reported changes in sea-ice extent, thickness, distribution, age,
and melt duration. In general, the sea-ice extent is becoming much less in the arctic summer and slightly less
in winter. The thickness ofarctic ice is decreasing. The distribution of ice is changing, and its age is
decreasing. The melt duration is increasing. These factors lead to a decreasing perennial arctic ice pack. It is
generally thought that the Arctic will become ice free in summer, but at this time there is considerable
uncertainty about when that will happen.

Predictions of future sea-ice extent, using several climate models and taking the mean ofall the models,
estimate that the Arctic will be ice free during summer in the latter part of the 21 st century (IPCC, 2007).
There is considerable uncertainty in the estimates ofsummer sea ice in these climate models, with some
predicting 40-60% summer ice loss by the middle of the 21 st century (Holland, 2006). Using a suite of
models, a 40% loss is estimated for the Beaufort and Chukchi seas (Overland and Wang, 2007). Some
investigators, citing the current rate ofdecline of the summer sea-ice extent believe it may be sooner than
predicted by the models, and may be as soon as 2013 (Stroeve et aI., 2007). Other investigators suggest that
variability at the local and regional level is very important for making estimates of future changes.

The analysis oflong-term data sets indicates substantial reductions in both the extent (area ofocean covered
by ice) and thickness of the arctic sea-ice cover during the past 20-40 years during summer and more recently
during winter. Beginning in the 2000s, several record summer minimum extents were recorded in 2002,
2005, and 2007 and extreme minima in 2003,2004, and 2006 (Stroeve et aI., 2005; NASA, 2005; Comiso,
2006, University ofColorado, NSIDC, 2007). The September ice-extent trend for 1979-2006 declined by ­
8.4 % per decade (Meier, Strove, and Fetterer, 2007) and, from 1979-2005, declined by -9.8% per decade
(Comiso,2006). After the September 14,2007, record minimum, the trend for pereIU;lial ice extent and area
are -10.2% and 11.4%, respectively (Comiso et aI., 2008). The data show an increasing negative trend for
sea-ice extent and area from 2005-2007.

The sea ice was gone; there's no main ice pack anymore. All of its just floating ice. There are just
small pieces of ice. When I first went out whaling, I saw big icebergs, but not now. The ice is too
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far out to see it. In the 1970s and 1980s the ice was close. You didn't have to go far to see it. Now
you don't see any glacier ice at all:' (Footnote 8, personal interview, October 5, 2004, as cited by
McBeath and Shepro, 2007).

Within the background of the general decline of arctic sea-ice extent, the Chukchi and Beaufort seas have
some of the largest declines in sea-ice extent during summer (Belchansky, Douglas, and Platnov, 2007,
Perovich et ai., 2007) and an increase in the length of the ice-free season in the Chukchi Sea (Belchansky,
Douglas, and Platnov, 2005). From 1979-2006, Meir, Strove, and Fetterer (2007) found regional trends in
percent per decade of-4.9% for the Chukchi and -1.2% for the Beaufort. Polykov etal. (2003) studied the
long-term variability of August ice extent from 1900-2001 and reported a -1 ± 0.9% decrease per decade for
the Chukchi Sea. Lukovich and Barber (2007) report a maximum sea-ice concentration anomaly during the
onset of ice formation occurs near the Beaufort and Chukchi during the late summer/early fall from 1979­
2004.

The extent of winter sea ice, generally measured at the maximum in March. began changing in the late 1990's
and has declined through 2006 (Comiso, 2006; Stroeve et al., 2007; Francis and Hunter, 2007). Comiso
(2006) attributed the changes to corresponding changes in increasing surface temperature and wind-driven ice
motion. The factors causing the reduction in the winter sea-ice extent are different from those in the summer.
The reduction of the winter sea-ice extent in the Bering Sea preconditions the environment during the melt
season for the Chukchi Sea. The end-of-winter perennial sea-ice extent was the smallest on record in March
2007 (Nghiem et al., 2007). The arctic sea ice reached its maximum on March 10, 2008. Although the
maximum in 2008 was greater than in 2007, it was below average and was thinner than normal (Martin and
Comiso, 2008; University of Colorado, NSDlC, 2008).

While changes in the reduction of summer sea-ice extent are apparent. the cause(s) ofchange are not fully
established. The evidence suggests that it may be a combination ofoceanic and atmospheric conditions that
are causing the change. Incremental solar heating and ocean heat flux, longwave radiation fluxes, changes in
surface circulation. and less multiyear sea ice all may playa role.

Francis and Hunter (2006) suggest that downwelling longwave radiation fluxes account for approximately
40% of the variability ofperennial sea-ice extent in the Beaufort and Chukchi sea area. Perovich et al. (2007)
demonstrate the importance of the ice-albedo feedback in explaining the large reduction of sea ice in the
western Arctic during the open-water period. The largest input was in the Chukchi Sea with as much as 4%
per year.

In the Chukchi Sea, meridonal wind (one with a strong north-south component) also had an influence but
played a lesser role in the Beaufort. Watanabe et al. (2006) suggest the Arctic dipole anomaly contributes to
sea-ice export during its positive stage. Shimada et al. (2006) present evidence that the pattern of sea-ice
extent is similar to the distribution of warm Pacific summer water. Kwok (2004) and Kwok, Maslowskii, and
Laxon (2005) identify and discuss the implications of multiyear-ice distribution both in tenus ofan unusual
outflow of multiyear ice into the Barents Sea and its consequences as a freshwater source to the
transformation of Atlantic Water circulating in the Arctic.

Recent measurements and modeling show that the ice cover has continued to become thinner in some regions
during the 1990s (Rothrock. Yu, and Maykut, 1999; Rothrock and Zhang, 2005). The average thinning of the
ice appears to be the result of both the diminished fraction of multiyear ice and the relative thinning of all ice
categories. Comparison of sea-ice draft data acquired on submarine cruises between 1993 and 1997, with
similar data acquired between 1958 and 1976, indicates that the mean ice draft at the end of the melt season
has decreased by about 1.3 m in most of the deepwater portion of the Arctic Ocean (from 3.1 min 1958-1976
to 1.8 m in the 1990s [Yu. Maykut. and Rothrock. 2004]). The fractional coverage offrrst-year ice increased
from <20% to 33%, respectively, between the two periods (yu, Maykut, and Rothrock, 2004). The decrease
is greater in the central and eastern Arctic than in the Beaufort and Chukchi seas (Rothrock and Zhang, 2005).

Changes in the landfast ice have been occurring. Hunters living in Barrow report the absence or rarity ofold
ice, thinner ice, shorefast breakoffs, and changing patterns ofpressure-ridge formation and the stability of
landfast ice (Gearhead et al., 2006). Events of shorefast ice breaking off have occurred near Barrow in
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January or February and even as late as March (George et al., 2003). These events also have increased in
frequency. Polykov et aI. (2003) estimated that the long-tenn trends for fast-ice thickness in the Chukchi Sea
are small, from 1900-2000. Most of these data are from the Russian side of the Chukchi Sea. Through
modeling studies, Dumas, Carmack, and Melling (2005) postulate that air temperature and snow
accumulation are a large factor in determining the duration oflandfast ice in the Beaufort Sea.

As air temperature rises, landfast ice duration is shorter, melting out approximately a month earlier in the
Beaufort and 2 weeks earlier in the Chukchi (Mahoney et aI., 2007) An earlier onset date of thawing in
spring is responsible for the earlier breakup oflandfast ice in the Beaufort and Chukchi seas (Eiken et aI.,
2006; Mahoney et aI., 2007).

The analysis of melt and freeze dates to describe the melt season duration were estimated from 1979-2001.
Following the Arctic Oscillation (AO) high-index phase in the late 1980s and early 1990s, the melt duration
increased 2-3 weeks in the Chukchi (Belchansky, Douglas, and Platnov, 2004). Although freeze distributions
have re-established to the low AO index-phase patterns, the melt distributions have not (Belchansky,
Douglas, and Platonov, 2004).

The distribution ofage-class of ice in the Arctic has changed with less old ice and more new or first-year ice.
During the late 1980s and the early 1990s, a large portion ofold ice (>10 years) was flushed out of the Arctic
through Fram Strait (Rigor and Wallace, 2004). By the beginning of this decade, the loss ofold pack ice
continued and even increased. There was a 23% loss ofArctic perennial sea ice from March 2005 to March
2007 (Nghiem et aI., 2007). Kwok (2007) found that the replacement ofmultiyear ice at the end ofsummer
2005 was near zero. He reported that from June through September 2005, the export through Fram Strait was
the highest compared to a 7-year average from 2000-2006 (Kwok, 2007).

On the regional scale there is a pronounced loss of old ice in the western Arctic at a rate of -4.2% annually
and an increased prevalence of young ice through 2003 due to atmospheric circulation anomalies in the early
1990s (Belchansky, Douglas, and Platnov, 2005). The largest declines in multiyear ice concentration (-3.3%
yr-l) occurred in the southern Beaufort and Chukchi seas (Belchansky, Douglas, and Platnov, 2004). The
two prominent hypotheses on the loss of multiyear ice are the flushing factor through the Transpolar drift out
of the Arctic (Kwok, 2004; Rigor and Wallace, 2004) and loss of multiyear ice with the addition of general
rise iIi arctic temperatures (Rothrock and Zhang, 2004; Lindsay and Zhang, 2005; Francis et aI., 2005).
Hunters in Barrow have reported that the ice pack appears more diffuse in midsummer (Gearhead et aI.,
2006).

Sandven and Johannessen (2004, as cited in Brigham and Ellis, 2004:A-13) reported that data obtained using
passive microwave-satellite data have shown a decrease of total ice area in the Arctic of34% per decade and
a more significant reduction of 7-8% reduction per decade in multiyear ice. Significant reductions in the
thickness ofArctic sea ice (Rothrock, Yu, and Maykut, 1999) and winter multiyear ice (Johannessen, Shalina,
and Miles, 1999) have been reported. In 1998, record sea-ice retreat was observed for the Beaufort and
Chukchi seas (Maslanik et aI, 1999). Vincent, Gibson, and Jeffries (2001) reported a decrease in pack-ice
thickness by 27% from 1867-1999 in the Canadian High Arctic with the collapse of the Ellesmere Ice Shelf
(90% reduction). Whether ice cover and ice thickness will continue to decrease in the Arctic is uncertain.
Analysis of ice thickness from six submarine cruises from 1991-1997 showed no trend towards a thinning ice
cover (Winsor, 200 I).

Atmospheric temperature increases due to global warming may be more pronounced in the Arctic Region
than in geographic areas closer to the equator (Peters and Darling, 1985; Peters, 1991). Heavy precipitation
events are projected to become more common in the Arctic with flooding events likely to increase in
frequency, and sea levels are expected to rise (Walsh, 2003; Gough, 1998).

SEARCH SSC (2001:2) noted that:

Available data point to long-tenn and recently augmented reductions in sea-ice cover (Maslanik et
aI., 1996; Bjorgo et aI., 1997; Cavalieri et aI., 1997; Zakharov, 1997; Rothrock et aI., 1999)....
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Perhaps most alarming, there have...been significant reductions in sea ice extent (Parkinson et aI.,
1999) and a 43% reduction in average sea ice thickness (Rothrock et aI., 1999) in recent decades.

SEARCH SSC (2001) also noted that the results of several recent expeditions indicate that the presence of
Atlantic-derived water in the Arctic has increased Tynan and DeMaster (1997) pointed out that recent
decreases in ice coverage have been more extensive in the Siberian Arctic than in the Beaufort Sea. While
Tynan and DeMaster (1997:308) hypothesized that decreases in sea-ice extent and warming could have
profound effects on some marine mammals and their prey, they summarized that: "Present climate models,
however, are insufficient to predict regional ice dynamics, winds and mesoscale features, and mechanisms of
nutrient resupply, which must be known to predict productivity and trophic response." However, it is
important to note that since their 1997 paper, there has been considerable research on climate changes in the
Arctic and, while the ability to predict change still has considerable uncertainty, the aforementioned "robust
findings" have emerged.

IV.D.3.h(l) Potential Effects ofClimate Change on Humpback and Fin Whales. Potential effects ofclimate
change on humpback and fm whales include:

• increased noise and disturbance related to possible increases in shipping and development from all
potential activities within their range;

• increased interactions with commercial fisheries, including increased noise and disturbance,
incidental take, and gear entanglement;

• decreases in ice cover with the potential for resultant changes in prey-species concentrations and
distribution; related changes in fin whale and humpback distributions; and increased length of open­
water periods;

• more frequent climatic anomalies, such as El Niiios and La Niiias, with potential resultant changes in
prey concentrations and distribution; and

• a northern expansion or shift ofother whale species (evidenced by new observation information on
humpbacks in 2006 and 2007), with the possibility of increased overlap and competition for prey,
predation and increased transfer ofor exposure to parasites and pathogens associated with contact
with other species in the northern Bering and/or the Chukchi and Beaufort seas. This may be more
ofa threat to bowhead. whales that either fin or humpbacks that may be the vectors of transmission.

The IUCN /Species Survival Commission (IUCN/SSC) (IUCN, 2003) concluded that a workshop by the IWC
in 1996:

., .placed the issue ofclimate change, including ozone depletion, ftrmlyon the cetacean conservation
agenda.... Effects ofclimate change are complex and interactive, making them analytically ahl10st
intractable. This workshop report acknowledges the difficulties in establishing direct links between
climate change and the health of individual cetaceans, or indirect links between climate change and
the availability ofcetacean prey....

We emphasize that there is uncertainty associated with many of the predictions about potential climate
changes, especially at a regional level, and associated environmental changes that could occur. However, if
this change occurs, it is likely that shipping would increase throughout the range of the bowhead, especially
in the southern portions of the Beaufort Sea. Ifcommercial fisheries were to expand into the Beaufort Sea, as
discussed as a possible outcome ofclimate warming, bowhead whale death and or injury due to interactions
with fishing gear, possibly injury and/or death due to incidental take in commercial fisheries, and temporary
effects on behavior potentially could occur. There are, however, no data that would permit us to
quantitatively predict such types ofeffects.

Tynan and DeMaster (1997) note an earlier IPCC report that concluded that an increase in human activity is
likely to accompany the opening of the Northwest Passage and the Russian Northern Sea Route. They
identify a potential for increased environmental pollution, an increased incidence ofepizootics, exploration,
increased ship traffic, increased fisheries, and increased industrial activities, and the synergistic effects of
these factors wit)! ecosystem changes due to climate change as potential concerns for marine mammals
populations. The preliminary report of the Arctic Marine Shipping Assessment's (PAME, 2007) Arctic
Climate Impact Assessment key finding #6 notes: "Reduced sea ice is very likely to increase marine transport
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and access to resources." In its final report to the legislature the AK Climate Impact Assessment Commission
notes:

.. .it should be considered fact that the high Arctic will become increasingly more accessible in the
next decade. Couple this with projections that the Arctic will continue to grow as a major energy
development area and that it will offer new, long sought commercial shipping routes. Given these
developments, it can be seen that new demands for financing, shore-based infrastructure, new
resource extraction, a variety ofregulatory regimes, environmental protection, military and
homeland security, international cooperation, cultural integrity, research strategies, and more will all
be at hand.

Perhaps the greatest potential adverse effect associated with global warming could occur ifpredictions that
the Northwest Passage may become ice free for significant lengths of time prove accurate, opening sea routes
across the Beaufort Sea and a Northern Sea Route along the Russian north coast and increasing shipping in
parts of the range of the WNPS ofhumpback, fm and bowhead whales. SEARCH SSC (2001:30) concludes
that:

...greater access and longer navigation seasons may be possible in Hudson Bay, the Chukchi and
Beaufort seas, and along the Russian Arctic coast ifpresent sea ice trends continue. The significant
reduction in the thickness of arctic sea ice...and...winter multiyear ice... suggest the possibility of
shipping in the central Arctic Ocean sometime during the 21st century. Ids significant to note that
at the end of the 20th century nuclear and non-nuclear icebreakers (from Canada, Germany, Russia,
Sweden, and the U.S.) have made summer transits to the North Pole and operated throughout the
central Arctic Ocean.... Thus it is conceivable that surface ships in the future will not have to
confine their operations solely to the arctic marginal seas.

There has been recent environmental change along the Northern Sea Route (across northern Eurasia) that
could alter shipping between northern Europe and Asia. Global interest in this route resulted in a
comprehensive study, called the International Northern Sea Route Programme (INSROP) that confirmed that
the European Union and Russia are collaborating on programs to better link their areas using arctic shipping,
and that technological and environmental challenges are no longer absolute obstacles to commercial shipping.
SEARCH SSC (2001:30) states that: "Continued sea ice reductions will no doubt influence the initiation of
transportation studies similar to INSROP for the Northwest Passage, the coasts ofGreenland, the Alaskan
Arctic coast and other regional seas."

Beginning in 1853 and through 2004, there were 99 transits of the Northwest Passage, using 7 different routes
(Headland, 2004, as cited in Brigham and Ellis, 2004:A-8). Submarin~s are thought to use the most northern
route, which is the deepest. Appendix F in Brigham and Ellis (2004) lists the transits of the Northwest
Passage, including information about the route taken by the vessel. Brigham (2004, as cited in Brigham and
Ellis, 2004:A-4) summarized that in 1994, two surface ships transited from the Bering Sea to the North Pole
during July and August.

Available information indicates that increased shipping in the Alaskan Beaufort Sea and eastern Chukchi Sea
likely would occur ftrst due to increased "in-and-out" traffic, which does not require and likely would precede
traffic through a reliably open "Northwest Passage." For example, the manager ofa Canadian marine service
company (B. Gorman, 2004, as cited in Brigham and Ellis, 2004:5) noted that "the marine industry in focused
on the Arctic as a destination and not a short-cut...either now or within the next 10 to 20 years."

Increased shipping could have substantial effects on development in the Arctic, making new areas
economically feasible to develop (SEARCH SSC, 2001). SEARCH SSC (2001:31 states that: "A substantial
change in the open water season for the Beaufort Sea - from 60 to 150 days (Maxwell, 1997)- can
potentially reduce the costs associated with offshore oil and gas exploration and production. ... Shipping
access to the large oil and gas reserves in the Barents and Kara seas will be substantially improved if regional
warming of the Russian Arctic continues...."
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Thus, potential effects of climate wanning include increased development in the Beaufort and Chukchi seas.
However, it is important to note that all of the aforementioned potential changes in shipping depend on
continued warming and reductions in sea ice.

The Office of Naval Research (2001) reported that climate warming in the Arctic is likely to result in the
northward migration of subarctic species ofmarine mammals and an increase in commercial-fishing activities
into the Chukchi and Beaufort seas, where operations have been minimal in the past. If substantial increases
in shipping were to occur that placed more ships in waters inhabited by humpback whales, increases in
adverse effect to them also might occur due to shipping-related noise and disturbance, vessel strikes, and
pollution Quantification of such potential changes are not possible at this time due to the level of uncertainty
about changes that might occur over the course of the proposed project and the shipping industry's response
to greater cross-Beaufort transiting opportunities, when they to occur.

Clapham and Brownell (1999) summarized that " ...effects of ship noise on whale behavior and ultimately on
reproductive success are largely unknown."

New information regarding humpback whale occurrence. in the Chukchi Sea and Beaufort Sea Planning Areas
are limited to data from marine mammal monitoring in 2006 and 2007 whale. The MMS concludes that this
low intensity sampling are insufficient to make reliable predictions about the effect ofarctic climate change
on humpback whales. We cannot rule out that recent changes in humpback distribution may be due in part to
climate change phenomena.

IV.D.3.h(2). Conclusions Regarding Climate-Change Effects. We conclude that the potential effects of
climate change on the WNPS population of humpback whales, Northern Pacific stock of fin whales, or
Western Arctic bowhead stock are uncertain. There is no current evidence of adverse effects on the whales.
There is no documented evidence suggesting that many of the changes that could occur, such as changes in
timing of migrations, shifts in distribution, shifts in migration routes, and shifts in abundance and distnbution
of prey would be associated with overall adverse or positive effects on these whales. The occurrence of
humpbacks in the Chukchi and Beaufort seas in 2006 and 2007 may be initial indications that habitat
conditions may be changing that favor humpback whales pioneering new summer ranges; however, the short
duration of observations is insufficient to conclude whether the recent observations indicate an anomaly or a
trend

However, we have identified some potential changes that could result in adverse effects on humpback whales,
were they do occur. In our Sale 195 BE (USDOI, MMS, 2004:Appendix C), we greatly expanded and
summarized information on the potential effects ofclimate change on bowhead whales that likely would
apply to humpback whales. In 2005, a symposium titled "High Latitude Sea Ice Environments: Effects on
Cetacean Abundance, Distribution and Ecology" was held as a premeeting to the IWC Annual meeting in
2005 (IWC, 2005). At this symposium, concerns we identified in the 195 BE again were identified:
increased exposure to killer whale predation; competition with other species; ship traffic; noise; pollution; and
fisheries interactions. In addition, they noted that a reduction in sea ice raised concerns about
thermoregulatory issues. The IWC Scientific Committee (IWC, 2005:23) summarized that: " ...the
Committee... found it difficult to "predict how bowhead whales might be affected by large-scale
oceanographic changes in the future." It is similarly difficult to predict how humpback whales or fm whales
might be affected by large scale oceanographic changes in the future.

Based on our previous and continued review of available information, we agree with these general
conclusions. However, we believe evidence is accumulating that increased noise and disturbance in
humpback summer and autumn habitat, from increasing shipping and industrial activity associated with arctic
warming, has begun to occur and is likely to continue to occur during the time period of activities that result
from the proposed actions (e.g., over approximately the next 30 years). This increase in noise and
disturbance will be in addition to the levels ofnoise from current industrial activity, subsistence harvest
activities, local/regional shipping, research, recreational, military, aircraft, and other vessel traffic.
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IV.E. Summary and Conclusions.

Our summary of information about the current and historic distributions ofbowhead, ftn, and humpback
whales indicate that new information regarding bowhead whales is not substantial and would not alter the
findings of the 2006 BE, incorporated by reference herein.

Concurrent with arctic warming and subsequent change in oceanographic functions (such as prey abundance
and distribution) and the potential for increasing levels ofoffshore activities and disturbances (both oil- and
gas-related and non-oil- and gas-related), humpback whales may be extending their range into the Chukchi
and Beaufort seas. Close monitoring appears important to test whether recent humpback occurrence is an
anomaly or the beginning ofa longer term trend in population and range expansion.

Adding enhanced passive-acoustic monitoring and classification for fin whale and humpback whale
vocalizations, in addition to bowhead vocalizations, would help indicate duration, distribution, and habitats
used by these species in the Beaufort and Chukchi seas.

Enhanced vessel-based MMO monitoring skills and equipment or rapid real-time communication to
appropriate skilled and equipped personnel are needed to capitalize on opportunities to perform photo­
identiftcation procedures whenever humpback whales are observed would aid in deftning stock of origin.

Ifrecent observations are indicative ofa trend of increasing abundance and distribution ofhumpback whales
in the U.S. Arctic Ocean, then humpback whales would likely to be exposed to and be adversely affected by
potential noise and disturbance associated with many ofthe seismic-survey activities that could occur within
the Chukchi Sea or the Beaufort Sea Planning Area.

Fin whales are not likely to be exposed to or adversely affected by potential noise, disturbance, discharges, or
oil spills associated with seismic-survey activities that could occur within the Chukchi Sea or Beaufort Sea
Planning Area. Fin whales occurring along the Chukotka Peninsula and extreme southern Chukchi Sea may
detect noise from OCS seismic activity; however, if such detection occurs, response would be short-term,
involve minor behavior changes, and be ofnegligible effect.

We have no information that indicates ftn whales typically are known to inhabit the Beaufort Sea or adjacent
areas. Thus, noise-producing oil and gas activities within the Beaufort Sea are not likely to adversely affect
this species.

Bowhead whales are likely to be exposed to and be adversely affected by potential noise and disturbance
associated with many of the seismic-survey activities that could occur within the Chukchi Sea or the Beaufort
Sea Planning Area.

Depending on largely unpredictable circumstances, endangered whales, primarily bowheads, potentially can
be deflected or delayed along routes during seasonal migration, displaced from key feeding or other life­
function habitats; "herded" into entrapment situations against shorelines; or other arrays of activities that alter
behavior, direction of travel, or induce stress.

Migrating bowhead whales inadvertently may be "herded" through repeated avoidance behavior of multiple
or collective sound-source arrangements sufficient distances to alter subsistence-hunt opportunity, safety, and
success. This phenomenon potentially can either move whales into hunting areas and increase whale
availability to hunters or decrease availability of harvestable whales by moving whales away from hunt areas.

Creative strategies may be needed to ensure free movement and reduce trap situations ofendangered whales
by providing corridors ofadequate width and with reduced sound and disturbance levels. This way, whales
would not be inhibited from using such corridors to travel between sound sources or groups ofsound sources,
with minimal alteration oflong-term migration and habitat-use patterns.

Simultaneous, multiple seismic surveys may increase in number and complexity of temporal and spatial
footprint in relation to each other and to other OCS activities such as active drill ships, support vessels, and
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aircraft traffic. This increases the need for intensive in-season (open-water period), real-time adaptive
management to implement timely mitigation and avoid developing adverse-effect situations.

There are existing and potential mitigation practices and strategies that can be developed, adapted, and
implemented to eliminate or substantially reduce potential adverse effects of noise and disturbance to
humpback and bowhead whales.

Humpback and fIn whales are_not expected to occur in the Chukchi Sea or Beaufort Sea when on-ice 20/30
seismic survey operations would occur. No adverse effects to fIn, humpback, or bowhead whales are likely to
be related to on-ice seismic surveys. .

Discharges of various types from seismic-survey activities and potential effects on humpback whales, their
prey, and habitat are not expected. Any discharges that may be associated with seismic-survey activities
would be small, localized, and negligible to humpback and bowhead whales in the Chukchi Sea and Beaufort
Sea Planning Areas, as these whales typically would avoid the area ofactivity and discharges would rapidly
dissipate or be diluted so as to not affect the whales or their prey.

Large and very large oil spills are not expected from seismic-survey activities, and no adverse effects are
likely to occur.

Small, operational, refmed oil spills associated with seismic surveys could occur, especially during fuel
transfer. Small, operational fuel spills typically are very-localized (at sea in the Chukchi Sea and likely at
West Dock in the Beaufort), low-frequency (up to 8 refueling actions per marine seismic survey), and low­
volume «5 gallons per refueling) events. They are unlikely to have detectable effects on humpback or
bowhead whales, because it is anticipated that these whales generally would avoid seismic-survey activities
and not be in the immediate vicinity at the time ofa spill.

Bowhead whales would be vulnerable to spills in the spring lead system in the Chukchi and Beaufort seas
when large numbers ofcows with calves could be exposed to spilled oil. However current mitigation does
not allow activity prior to July I for vessel-based seismic surveys and, in the Chukchi, the major portions of
the current nearshore spring lead system remains outside the planning area.

It appears that arctic-warming trends are likely to continue; however, the rate and magnitude ofchange
remains unclear as does the potential for adverse and/or positive effects to endangered whales. Climate
change is occurring, and MMS encourages appropriate monitoring to document change, identify potential
effects to endangered whales, identify substantial issues, facilitate informed management decisions, and
implement appropriate actions as necessary.

The MMS encourages and supports research and monitoring efforts to provide for periodic assessment and, if
warranted, development ofappropriate measures to protect and conserve humpback whales and fIn whales. It
is suggested that measures and procedures be implemented that capture opportunities resulting from marine
mammal-monitoring programs to enhance knowledge and conservation of humpback stock origin by
providing for rapid-response by or on-site humpback photo-identification procedures by trained, experienced
personnel with appropriate equipment. Stock identifIcation is important to apply protection measures
appropriate to the vulnerability ofa particular stock such as the WNPS ofhumpback whales, characterized by
low numbers and subject to mortality exceeding potential biological removal levels in parts of their year-long
range outside OCS jurisdiction.

The MMS encourages continuation of monitoring efforts that investigate the potential and ongoing effects of
climate change on human activities and endangered whales in the Arctic region ecosystem to enhance
adaptive management of human activity as appropriate to protect endangered and otherwise protected marine
mammals.

Recent review, analysis, and proposed marine mammal exposure criteria (Southall et aI., 2007) may differ
from current criteria and may be a consideration in development and recommendation of mitigation actions to
protect endangered whales in the Beaufort and Chukchi seas.
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The MMS suggests NMFS consider in their biological opinion seismic-survey activities associated with all
phases (pre- and post-lease exploration, development, production, and abandonment) ofoil and gas and not
reinitiating ESA consultation for seismic-survey activities incrementally at each phase, unless new seismic­
survey technology or activities and events not considered herein warrant further analysis.

The MMS encourages and supports application of new technologies and modifying seismic-survey activities
to minimize anthropogenic noise in the Arctic OCS associated with seismic surveys.
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FIGURE 1

CHUKCHI SEA AND BEAUFORT SEA PLANNING AREAS
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