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Shifting magnetic north pole
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USARC/USCG Arctic Domain
Awareness Flight, Septe mbe
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Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)

National Snow and Ice Data Center, Boulder, CO

Extent (millions of square kilometers)
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| -- 2007
| — 1979—-2000 Average
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Last Trip Under the Polar Ice Cap




Challenges Of#an, Accessible Arctic
-Why. the ArcticiMatters:
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2.Economics: energy, trade, transport
-

-

3.Environment: cli
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EMALE PRUDES
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The Coming Fight for the Melting North
}\' A\:‘l'Kt'll?lx‘, X NAVY / MARINE CORPS / COAST GUARD / MERCHANT MARINE

Joe Klein on
Hillary’s New
Health-(:are Plan -,

hetter this time

Thenextland us -

Ascountries race to fl i chirma o areas of thasea floor befiors 2 Unibad Mations deadline,

oy Canada, Russia,

T
-~ Avrctic Claims

o0 loge b1 and geophiyn it are petting caught up In the freccy. Dol ol Craemay reports.
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October 2007 34.50
NAVY LEAGLUE OF THE

UNTED sTATES
Wy lenge cox

MARAD'S NEW GATEWAY / SPECIAL REPORT: U.5. NAVY PROGRAM REVIEW
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Where Is Our ECS?
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trengthen institutions for international
cooperatlon ratify Law of the Sea

® Involve indigenous communities in decisions

® Enhance scientific monitoring and research into
local, regional and global environmental issues
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Challenges Ofd#an Accessible Arctic
- Why. the Arcuic Matters:
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as. Resources of the North

TRANS-ALASKA
PIPELINE SYSTEM (TAPS)

" MACKENZIE e

- Em } -
[ Psabeth f
X h~ {stands

.
, ud s SVERDRUP
BASIN

¥ Sources: United States Geological Survey (USGS), Source: AMAP

Prospeciive areas fo ol EKORSK AMAP 1997, 1998 and 2002; CAFF, 2001, UNEP/
and gas, and known reserves Workd Conservation Monkoring Centre (WCMC); United
o Ol production States Energy Information Administration (EIA);

S Imemational Energy Agency (IEA); Barents Euro-Arctic
Gas production Council (BEAC): Comité professionnel du pétrole

[:] Area of exploration drilling = Mining sites (CPDP), Paris; Institut Irangais du pétrole (IFP), Paris;
National Oceanic and Atmospheric Administration

——— Main existing oil and gas pipetines 3% Major ol spills (NOAA); The World Bank; Alaska Department of

(more than 50 000) Environmental conservation, Division of Spill Prevention
----- Main projected oil and gas pipelines and Response; United States Coast Guard (USCG),

Major navigation routes UNEPGRID-ANENDAL - MARCH 2004




_m Probability of Presence of
Undiscovered Oil and/or Gas

Fields

PROBABILITY USGS (2008)
(percent)

100
50-100
30-50
10-30
<10

O CoaStaI Seas Area of low petroleum potential

‘Wild Card’ Issue ~ New Resource Discoveries




U.S. Geological Survey Report,~
008 ; ——

_——

“Circum-Arctic Resource

cun-ArcicResourco Appraisal Estnatos of _'W'a - Estimates of
S ' Undiscovered Oil and Gas North
= - of the Arctic Circle”

= ==f-walll ~ 13% Undiscovered Oil

“—F &3 30% Undiscovered Natural Gas

=1 §= @l 0% Undiscovered Natural Gas
Liquids

http://pubs.usgs.gov/fs/2008/3049/
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Arctic Ministers’ Approval 29 April 2009 ~
Negotiated Text

Arctic Council
Arctic Marine Shipping
Assessment 2009 Report




Icebreaker Transits to the North Pole &
Trans-Arctic Voyages (1977-2008):
* 77 Transits to the North Pole « 33 Ship Transits to the NP in 2004-2008

65 Russia, 5 Sweden, 3 USA,

Germany, 1 Canada, 1 Norway) « 7 Trans-Arctic Voyages (1991, 1994,
1996, 2005)

¥

» Single Non-summer NP Voyage :
(Sibir Voyage May-June 1987 4
\ |
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‘Clear Evidence of

Central Arctic Ocean
Navigation’



*Stricken cruise ship offiAntarctic

- . A —
«é&@&uated” " MSNBC- 11/23/07

Argentina

Falkland Is

G
PACIFIC South

OCEAN Shetland
Islands

100 passengers and 54
crew evacuated from
sinking cruise ship

ANTARCTICA
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WWF  for a living planet’

ilNndustiyspays eights
cents a barrel to
response fund

® Interagency
committee seldom
EES

e US spill research
Drogram IS way
nehind promise of Oll

£ , Response Challenges
7 S Pollution Act of 1990
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http://www.youtube.com/watch?v=HvhhsGnC1-c
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[Siseet causing Arctic amplifi n?
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Ocean Acidification - Potential Fishery Effect

« Larval blue king crab.
Kodiak Alaska, pilot
experiment

» Tested range of projected
global ocean pH change
over the current century.

* ~15% reduction in growth
and ~67% reduction 1n
survival when pH was
reduced 0.5 units.

M. Litzow and J. Short, AFSC







ependent seals

Ringed seals Bearded seals

Pups/feeds in pack ice zone over shelf,
Pups in under-snow lairs in coastal Tast ice™} in areas of rich benthic productivitys

feeds in water column/under ice

—

Varying
dependence
on sea ice

Pups in
pack ice —
uses land
haulout
sites during
sumimer

Spotted seals
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TUE RULING POWER® I\ THE ESRLY AZTEC. || IN TODAYS ADVRNCED SOCIETY , WE
EMPIRE BELIEVED THEY CODLD AFFECT THE [ [ NOW DNDERSTRAND ALL 1T TAKES 15 A
| WEATHER BY RIPPING OUT A FEW HEARTS'| |  LOT OF BILLFOLDS! £
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A www.arctic.gov...
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