
Arctic Resources and Climate Change



A brief review of Climate change….

• At the end of August, a wisp of flame 
suddenly appeared in the Arctic twilight over 
the Barents Sea, bathing the low clouds over 
the Norwegian port of Hammerfest in a 
spectral orange glow. With a tremendous 
roar, the flame bloomed over the windswept 
ocean and craggy gray rocks, competing for 
an instant with the Arctic summer's never-
setting sun. 

• The first flare-off of natural gas from the 
Snohvit (Snow White in Norwegian) gas field, 
some 90 miles (145 km) offshore, was a 
beacon of promise: 



Finally able to drill….

• After 25 years of false starts because of 
the expense of drilling through the ice, 
the first Arctic industrial oil-and-gas 
operation outside of Alaska was up and 
running. Norway's state-owned 
petroleum firm Statoil could finally 
exploit once unreachable reserves, 
expected to deliver an estimated $1.4 
billion worth of liquefied natural gas each 
year for the next 25 years.

• The reason:  global warming had melted 
the ice that had blocked the ability to 
drill



Recall that On average Arctic temperatures have risen twice as 
fast as in the rest of the world. 

• In Alaska and western Canada, average winter temperatures 
have increased by as much as seven degrees Fahrenheit in the 
past 60 years. 

• Picture: as a result of warming, Greenland has lost an average 
of 150 billion tons of ice a year over the past four summers.

• The results of global warming in the Arctic are far more 
dramatic than elsewhere due to the sharper angle at which 
the sun's rays strike the polar region during summer 

• and because the retreating sea ice is turning into open water, 
which absorbs far more solar radiation.  

• This is due to the Ice-Albedo effect

http://www.greenfacts.org/en/arctic-climate-change/l-2/1-arctic-global-warming.htm
http://www.greenfacts.org/en/arctic-climate-change/l-2/1-arctic-global-warming.htm


The Ice-Albedo effect



The vicious circle of Global Warming: 
the carbon cycle meets the sun



Climate change and the Arctic

• The environmental impact of 
the melting Arctic has been 
dramatic. Polar bears are 
becoming an endangered 
species, fish never before 
found in the Arctic are 
migrating to its warming 
waters, and thawing tundra is 
being replaced with temperate 
forests.

• as climate warms, Arctic-
nesting geese elect to winter 
in Alaska instead of Mexico.

• Greenland is experiencing a 
farming boom, as once-barren 
soil now yields broccoli, hay, 
and potatoes. 

• If the Arctic is the barometer 
by which to measure the 
earth's health, these symptoms 
point to a very sick planet 
indeed.



Oil

• With gas and oil prices near historic highs and with 
scant prospect of any decrease in world demand for 
energy, it is only prudent to get a sense of what 
resources lie below the newly accessible sea. 

• But there is something paradoxical about seeking in 
the Arctic the very carbon fuels that are melting the 
northern ice. "The rush to exploit Arctic resources can 
only perpetuate the vicious cycle of human-induced 
climate change," says Mike Townsley of Greenpeace 
International.



Arctic warming is “self-propelling”
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Oil in the Arctic ?

• The rush will go on for Arctic resources, even though it is far from clear how extensive they really 
are. More is known about the surface of Mars than about the Arctic Ocean's deep, but early returns 
indicate that the Arctic could hold the last remaining undiscovered hydrocarbon resources on earth. 

• An often cited USGS report from 2000 estimated that the Arctic could contain 25% of the world's 
undiscovered oil reserves. 

• the USGS put total reserves in the East Greenland Rift Basins at 31.4 billion bbl. of "oil equivalent," 
mostly in the form of natural gas. (That would be the equivalent of about four years of U.S. oil 
consumption.) 

• Some of the most attractive are in the Barents Sea. In Russian waters, east of Norway's Snohvit
deposit, lies the Shtokman gas field, thought to be 10 times as big. 

• Granted, not everyone is convinced that the Arctic will be Big Oil's new savior. A study by energy 
consultants Wood Mackenzie and Fugro Robertson concluded last year that Arctic reserves would 
prove "disappointing." "Our assessment is that the Arctic has not 25% but 10% of world reserves," 
says Wood Mackenzie vice president Andrew Latham.

• "And considering how hard it is to get, a very large fraction of that won't be developed.“
• But for now, such downbeat assessments are being shrugged off. Just as global warming has made 

it easier to get to the Arctic, so high oil prices have made it worth the hassle of doing so.
• This summer's (20 07)activities were, in essence, attempts to claim the rights to seabeds that few 

considered worth a walrus's whiskers a generation ago, when oil was cheap and the ice was thick.



Oil and Gas Production



Undiscovered Gas



Global warming yields more of the 
commodities that are causing it!

• Ironically, the great melt is likely to yield more of the very 
commodities that precipitated it: fossil fuels. 

• geologists are scrambling to determine exactly how much 
oil and gas lies beneath the melting icecap. 

• The Arctic Ocean's long, outstretched continental shelf is 
another indication of the potential for commercially 
accessible offshore oil and gas resources. 



Climate scientists have helped to 
discover it….

• And, much to their chagrin, climate-change 
scientists have recently found material in 
ice-core samples suggesting that the Arctic 
once hosted all kinds of organic material 
that, after cooking under intense seabed 
pressure for millennia, would likely produce 
vast storehouses of fossil fuels.



Canada

• As part of the National Energy Program in 
the 1970s, after the first oil crisis, Canada 
poured hundreds of millions of dollars 
into Arctic petroleum exploration, 
essentially using oil companies as 
instruments of foreign policy to solidify 
Canada's hold on the north.



Russia

• The largest oil deposits are found in the Arctic off the coast of 
Russia. 

• The Russian state-controlled oil company Gazprom has 
approximately 113 trillion cubic feet of gas already under 
development in the fields it owns in the Barents Sea. 

• Russia calculates that its territory could contain as much as 586 
billion barrels of oil -- although these deposits are unproven. 

• By comparison, all of Saudi Arabia's current proven oil reserves --
which admittedly exclude unexplored and speculative resources --
amount to only 260 billion barrels.



Natural gas in Arctic Russia

– Environmental protection is not Russia’s top priority.

• 25 Largest Gas fields in the world
– . Most are in the West Siberian Basin except for 

Shtokman, which is in the Barents sea. Russia is in a 
powerful position in terms of gas. In terms of fossil fuel 
resources the West Siberian Basin is the largest in the 
World. The offshore part of the W. Siberian Basin, in the 
South Kara Sea, is very likely to have a large 
concentration of fossil fuel resources but has yet to be 
explored. It is the most prospective area in all the arctic.



Norway

• Norway
– Has strict environmental regulations
– Has low carbon footprint per capita

• Unless fossil fuels are included

– Has one of the world’s highest standards of living
• Income from oil and gas contribute to this high standard  

– Oil and gas are crucial sources of income
– Since around 2000, Oil production has declined in Norway

• Pressure to find new sources

– The Barents Sea, North of Norway and NW of Russia is 
very likely to contain new sources of oil.

– However there are overlapping claims with Russia in the 
Barents Sea

• Potential source for conflict in the future



The United States: Private Initiatives

• Las Vegas-based Arctic Oil & Gas has filed a claim 
with the United Nations to act as the sole 
"development agent" of undersea Arctic oil and gas -
- possibly to the tune of 400 billion barrels.
– This would mean exclusive rights to extract oil and gas 

from the melting areas of the central Arctic Ocean, which 
is currently beyond the territorial control of Canada, Russia 
and other polar nations.

• In July 2008, Imperial Oil and Exxon committed $600 
million to explore for oil and gas in the Beaufort, with 
preliminary work expected to begin this summer.



Drilling in ANWR: ANWR Logo

• Eager to keep funding their state's de facto 
negative income tax -- oil provides 80 percent of 
the state's unrestricted general revenue -- they 
have used every major rise in oil prices since 1973 
to advocate drilling beneath federal lands on the 
coastal plain of the Arctic National Wildlife 
Refuge.

•



ANWR

• Just as predictably, environmentalists 
counter that the refuge is the crown jewel 
of the American wilderness and home to 
the threatened indigenous Gwich'in
people. As some see it, drilling could raise 
human rights issues under international 
law. Canada, which shares threatened 
wildlife, also opposes drilling.



Would ANWR reduce dependence on foreign oil 
and yield more natural gas for the U.S.?

• First, the refuge is unlikely to hold economically 
recoverable oil. And even if it did, exploitation would only 
briefly reduce U.S. dependence on imported oil by just a 
few percentage points, starting in about a decade. 

• Nor would the refuge yield significant natural gas. Despite 
some recent statements by the Bush administration, the 
North Slope's important natural-gas deposits are almost 
entirely outside the refuge. 

• The gas-rich areas are already open to industry, and 
environmentalists would likely support a gas pipeline there, 
but its high cost -- an estimated $10 billion -- would make it 
seem uneconomical.



Offshore drilling…..

• Although onshore resources, such as the oil in Alaska's Arctic National Wildlife Refuge, 
have dominated debates about Arctic development in Washington, the real action will 
take place offshore, as the polar ice continues to retreat.

• An early indication of the financial stakes and political controversies involved is a 
lawsuit that was filed against Royal Dutch/Shell in the U.S. Ninth Circuit Court.

• Filed jointly by an unusual alliance of environmental groups and indigenous whalers, 
the case has held up the development of Shell's $80 million leases in the newly 
accessible Beaufort Sea, off Alaska's northern coast. 

• By 2015, such offshore oil production will account for roughly 40 percent of the world's 
total. 



The Alaskan coast might one day look like the shores of Louisiana, in the 
Gulf of Mexico, lit up at night by the millions of sparkling lights from 

offshore oil platforms.



scientific discovery inadvertently aids oil 
exploration

• The studies on Arctic sediment that appeared in June 2006 in the journal 
Nature tell a dramatic story of polar warming and cooling over millions of 
years. 

• But what they tell petroleum geologists may be just as striking.
• some scientists involved in the work said the huge amounts of organic 

material from dead algae and plants embedded in the ancient 
sedimentary layers suggested that the center of the Arctic Ocean could 
hold vast oil deposits.

• Several of the researchers said they were reluctant to focus on that aspect 
of the work, saying it would be unfortunate if their climate studies 
prompted new oil exploration that could liberate more greenhouse gases 
and further warm the climate.

• But one of the authors, Henk Brinkhuis of the University of Utrecht in the 
Netherlands, stated: "The entire Arctic rim is already one big exploration 
machine," Dr. Brinkhuis said. "I was nearly crucified for talking about this 
by some of the more politically environmentally friendly people out there. 
But it's a fact.“

Three ships, seen here on location, that worked together on the Arctic
coring expedition: the icebreaker/drillship Vidar Viking, and the ice-breakers Oden 
and Sovetskiy Soyuz.

http://topics.nytimes.com/top/news/science/topics/globalwarming/index.html


And…there is overt Scientific support for oil exploration: 
“Polar Bears of Western Hudson Bay and Climate Change”

“We found that spring air temperatures around the Hudson Bay basin for the 
past 70 years (1932–2002) show no significant warming trend and are 
more likely identified with the large-amplitude, natural climatic variability 
that is characteristic of the Arctic. Any role of external forcing by 
anthropogenic greenhouse gases remains difficult to identify. We argue, 
therefore, that the extrapolation of polar bear disappearance is highly 
premature.  climate models are simply not skilful for the projection of 
regional sea-ice changes in Hudson Bay or the whole Arctic. Alternative 
factors, such as increased human–bear interaction, must be taken into 
account in a more realistic study and explanation of the population 
ecology of WH polar bears. Both scientific papers and public discussion 
that continue to fail to recognize the inherent complexity in the adaptive 
interaction of polar bears with both human and nature will not likely offer 
any useful, science-based, preservation and management strategies for 
the species.”



Oil Industry Funded this study

• One co-author of the paper, Willie Soon, completed the study with funding from 
ExxonMobil - which has oil operations in Alaska's North Slope - as well as from the 
American Petroleum Institute. Soon was a former senior scientist with the George 
C Marshall Institute, which acts as an incubator for climate-change skepticism. The 
institute has received $715,000 in funding from ExxonMobil since 1998.

• Another co-author of the document was Sallie Baliunas. In 2003 she and Soon 
were criticized when it was revealed that a joint paper had been partially funded 
by the American Petroleum Institute.

• A third co-author of the polar bear study, David Legates, a professor at Delaware 
University, is also associated with the Marshall Institute.

• Two other contrarian scholars were cited. One was Syun-Ichi Akasofu, formerly 
director of the International Arctic Research Center, in Alaska, who argues that 
climate change could be a hangover from the little ice age. He is a founding 
director of the Heartland Institute, a thinktank that has received $676,500 from 
ExxonMobil since 1998.

• Friends of Science, and the Natural Resources Stewardship Project, which each had 
funding from energy firms.



Less Ice…..More Resources than Oil

• Less ice also means increased access to Arctic 
fish, timber, and minerals, such as lead, 
magnesium, nickel, and zinc -- not to mention 
immense freshwater reserves, which could 
become increasingly valuable in a warming 
world. 



Depletion of global metal supplies

Copper



Arctic Alaska mineral resources

• in the southwestern portion of the area, in the 
Wulik fiver region, the world-class Red Dog 
base and precious metal (zinc, lead, silver, 
principally) deposit began production during 
1990, perhaps to eventually become the 
largest mine of its kind in the western world 
(d.Moore et def1986; Giegerich, 1986; 
Mowatt et d.,1990).



Diamonds

Canada's diamond mine is the first producing 
diamond mine in North America. Located 200 
kilometers south of the Arctic Circle in the 
Northwest Territories.



Arctic as a sink for heavy metals

• In the past few decades the Arctic environment has become increasingly more 
contaminated.

• Acting as a sink for heavy metals, for persistent organic pollutants (POPs), for 
radioactivity, there are many new foreign substances being detected in this once 
pristine environment.

•

• Radioactive isotopes are widely found in sediment samples—a result of fallout from 
atmospheric weapons testing, from military accidents, and from discharges from 
European reprocessing plants

• Wastewater containing radioactive isotopes has been carried north from plants at 
Sellafield and Dounreay in the United Kingdom, and Le Cap de la Hague near Cherbourg 
in France.

• Concentrations of technetium 99, found in brown algae collected in the outer Oslofjord, 
has increased by a factor of five.

• This as a result of discharges from the Sellafield reprocessing plant in the United 
Kingdom.

• Persistent Organic Pollutants (POPs) are a group of chemicals that can travel long 
distances and resist degradation in the environment.

• Substances such as dichlorodiphenyl trichlorethane (DDT), Polychlorinated biphenyl 
(PCB) and the pesticide lindane are now found in the Arctic.

http://www.thewe.cc/weplanet/poles/arctic.html
http://www.thewe.cc/weplanet/poles/arctic.html


And  mining contributes to Arctic 
Pollution

• The quality of Arctic freshwater systems had been mostly uncorrupted until the 
development of natural resource extraction.

• This, and the emergence of industrial activity involving the Arctic, has had a major impact 
on the environment in the last fifty years.

• One of the most affected areas is the Kola Peninsula and around Norilsk.
• Between 1991 and 1994, copper concentrations in water reached more than 2,500 times 

the locally set permissible limits.
• Nickel concentrations rose to more than 130 times set limits.
• In Arctic areas of Canada, Finland, the Russian Federation and Alaska, there is a mixture of 

metals, sewage, petroleum hydrocarbons and other chemicals that are producing extreme 
attacks on the marine ecosystems.

• Contaminant pathways into the Arctic Ocean are from the North Atlantic, via the 
Norwegian coastal current, from the Bering Sea, and from northward flowing rivers.

• Proving that Big Coal's nefarious influence knows no bounds, a new study published in 
the Proceedings of the National Academy of Sciences has shown that pollution from coal 
burning has contaminated the Arctic for the last 100 years. Measurements taken from an 
ice core in Greenland, dating from 1772 to 2003, showed that the levels of the toxic heavy 
metals cadmium, thallium and lead were much higher than predicted -- which may have 
impacted human health in this and neighboring regions.

http://www.pnas.org/content/early/2008/08/15/0803564105.full.pdf+html?sid=046671e3-9cd7-46bb-8223-a28f5dce5197
http://www.nsf.gov/news/news_summ.jsp?cntn_id=112074&govDel=USNSF_51
http://www.nsf.gov/news/news_summ.jsp?cntn_id=112074&govDel=USNSF_51


An even greater prize … new sea-lanes created by the 
great melt. 

• In the nineteenth century, an Arctic seaway represented the 
Holy Grail of Victorian exploration, and the seafaring British 
Empire spared no expense in pursuing a shortcut to rich Asian 
markets. 

• Once it became clear that the Northwest Passage was ice 
clogged and impassable, the Arctic faded from power brokers' 
consciousness. 

• Strategic interest in the Arctic was revived during World War II 
and the Cold War, when nuclear submarines and 
intercontinental missiles turned the Arctic into the world's 
most militarized maritime space, 

• but it is only now that the Arctic sea routes so coveted by 
nineteenth-century explorers are becoming a reality.

NORTHWEST PASSAGE



Northwest Passage open in 2008

• trans-Arctic voyages possible within the next five to ten years.
• It is no longer a matter of if, but when, the Arctic Ocean will 

open to regular marine transportation and exploration of its 
lucrative natural-resource deposits.

• The decomposition of this ice means that the Arctic will 
become like the Baltic Sea, covered by only a thin layer of 
seasonal ice in the winter and therefore fully navigable year-
round. 

• The most advanced models presented at the 2007 meeting of 
the American Geophysical Union anticipated an ice-free Arctic 
in the summer as early as 2013.

• Opening the Northwest Passage would cut in half the shipping 
time between the sweatshops of East Asia and the markets of 
wealthy consumers in Western Europe.

Passage possible in 5-10 years
NW Wassage will be like Baltic Sea

Open year found in 2013
]Like Baltic Sea
Open in 2013
Increased traffic from Asia to Europe



Benefits of Northwest Passage 
shipping

• The shipping shortcuts of the Northern Sea Route (over Eurasia) and the Northwest Passage (over North America) 
would cut existing oceanic transit times by days, saving shipping companies -- not to mention navies and smugglers --
thousands of miles in travel. The Northern Sea Route would reduce the sailing distance between Rotterdam and 
Yokohama from 11,200 nautical miles -- via the current route, through the Suez Canal -- to only 6,500 nautical miles, a 
savings of more than 40 percent. Likewise, the Northwest Passage would trim a voyage from Seattle to Rotterdam by 
2,000 nautical miles, making it nearly 25 percent shorter than the current route, via the Panama Canal. Taking into 
account canal fees, fuel costs, and other variables that determine freight rates, these shortcuts could cut the cost of a 
single voyage by a large container ship by as much as 20 percent -- from approximately $17.5 million to $14 million --
saving the shipping industry billions of dollars a year. 

• The savings would be even greater for the megaships that are unable to fit through the Panama and Suez Canals and 
so currently sail around the Cape of Good Hope and Cape Horn. 

• Moreover, these Arctic routes would also allow commercial and military vessels to avoid sailing through politically 
unstable Middle Eastern waters and the pirate-infested South China Sea. An Iranian provocation in the Strait of 
Hormuz, such as the one that occurred in January, would be considered far less of a threat in an age of trans-Arctic 
shipping.



The SS Manhattan

• . In 1969, oil companies sent the S.S. Manhattan through the Northwest Passage to test whether it was a 
viable route for moving Arctic oil to the Eastern Seaboard. 

• The Manhattan completed the voyage with the help of accompanying icebreakers, but oil companies soon 
deemed the route impractical and prohibitively expensive and opted instead for an Alaskan pipeline. 

• But today such voyages are fast becoming economically feasible. As soon as marine insurers recalculate 
the risks involved in these voyages, trans-Arctic shipping will become commercially viable and begin on a 
large scale. 

• In an age of just-in-time delivery, and with increasing fuel costs eating into the profits of shipping 
companies, reducing long-haul sailing distances by as much as 40 percent could usher in a new phase of 
globalization. 

• Arctic routes would force further competition between the Panama and Suez Canals, thereby reducing 
current canal tolls; shipping chokepoints such as the Strait of Malacca would no longer dictate global 
shipping patterns; and Arctic seaways would allow for greater international economic integration. 

• When the ice recedes enough, likely within this decade, a marine highway directly over the North Pole will 
materialize. Such a route, which would most likely run between Iceland and Alaska's Dutch Harbor, would 
connect shipping megaports in the North Atlantic with those in the North Pacific and radiate outward to 
other ports in a hub-and-spoke system. A fast lane is now under development between the Arctic port of 
Murmansk, in Russia, and the Hudson Bay port of Churchill, in Canada, which is connected to the North 
American rail network.



Icebreakers now make Arctic waters 
commercially viable

• In order to navigate these opening sea-lanes 
and transport the Arctic's oil and natural gas, 
the world's shipyards are already building ice-
capable ships. The private sector is investing 
billions of dollars in a fleet of Arctic tankers. In 
2005, there were 262 ice-class ships in service 
worldwide and 234 more on order. 



New Kinds of Icebreakers…..

• The oil and gas markets are driving the development of cutting-edge 
technology and the construction of new types of ships, such as double-
acting tankers, which can steam bow first through open water and 
then turn around and proceed stern first to smash through ice. 

• These new ships can sail unhindered to the Arctic's burgeoning oil and 
gas fields without the aid of icebreakers. Such breakthroughs are 
revolutionizing Arctic shipping and turning what were once 
commercially unviable projects into booming businesses.



In sum: This is a double tragedy of the Arctic Commons

• The Climate tragedy has unleashed the resource 
exploitation Globally, states pursue their individual 
economic growth, while their carbon emissions 
collectively contribute to greenhouse warming, 
melting arctic ice

• As the ice melts, new energy resources become 
available;  new transportation modes developed

• Next week: resource scarcity leads to competition 
and conflict, both depleting resources and 
exacerbating greenhouse warming



Making the resource tragedy worse: new 
enclosure movement

• Arctic countries will unilaterally grab as much 
territory as possible and exert sovereign 
control over opening sea-lanes wherever they 
can. They are already laying down sonar nets 
and arming icebreakers to guard their claims. 

• Enclosures exacerbate the tragedy of the 
climate commons.

• They also may lead to international conflict




