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1. To evaluate the world’s endowment of oil and gas;
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3. To raise awareness of the serious consequences for Mankind.
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The General Picture

This Newsletter aims to describe the depletion of oil, as based on resource constraints, but recognising also the technical, economic and the political aspects of the subject. The above plot shows our present best estimate of the depletion of all hydrocarbons. Perhaps it is as well to treat it as the frontispiece of all future Newsletters, so as to remind ourselves that our primary mission is to refine it as well as we can.  While all the boundaries are asdmittedly fuzzy, the general picture seems clear enough.         

51. Circulation of the Newsletter

This Newsletter was initially distributed only to the members of ASPO. Recipients started copying it onwards for their own circles of interest, and as knowledge of it spread, more and more people wanted to be put on the mailing list, which now numbers 115.  The Newsletter also appears on the www.energiekrise.de and the www.oilcrisis.com websites, where back-issues are archived. The readership may now be quite large.

A small storm in a tea-cup recently arose when recipients started sending comments and contributions to the full mailing-list.  Some members welcomed the discussion whereas others did not wish to find their e-mails clogged. To accommodate both positions, we plan to establish two lists. The first will be sent out as a blind copy.  A second open list can be sent to those who have no objection to their e-mail addresses being revealed so that they may comment and communicate as they wish.  Any reader wishing to be placed on the open list should so inform, but otherwise are asked to refrain from communicating directly to the full list 

Otherwise permission to copy and distribute the Newsletter is not only expressly granted but is welcomed and encouraged. 

52. ASPO Workshop in Uppsala

The ASPO workshop on May 22-25th in the ancient town of Uppsala proved to be a great success, thanks to the hospitality of the university and the fine organisation of Professor Aleklett and his secretary. Approximately 60 delegates attended from Australia, Byelorusia, Denmark, Finland, France, Germany, Iran, Ireland, Norway, Portugal, Russia, Sweden, United Kingdom and the United States.  Two days of meetings covered the resource base, the date of oil peak, the economic, geopolitical and environmental implications and the scope for substitution by gas, renewable and nuclear energy.  Keynote speakers from the United States, Russia and Iran addressed the evolving energy situation and challenges in their countries and regions. Abstracts and details may be seen on www.isv.uu.se/iwood2002
On the final day, a meeting was held to plan ASPO’s future policy. An ad hoc steering committee was appointed to implement a programme, which includes the expansion of membership, the establishment of Associate Membership, funding, the production of information packs and educational presentations, the development of a common database and depletion model, and preparations for the next annual meeting. It was decided to continue the present newsletter in broadly the same style. 

The meeting attracted wide media interest. It appeared as a lead news item on Swedish television, and was covered by Associated Press with an article that was widely syndicated around the world’s press (see  www.oilnews.com for references). 

53 Membership

The Lappeenranta University of Technology of Finland, represented by Professor Perti Sarkomaa, becomes the latest member to join ASPO. With members now in Austria, Finland, Germany, Ireland, Norway, Portugal, Sweden, and the United Kingdom, the organisation is gaining stature in Europe, and there are further expressions of interest from other countries not yet represented.  

Meanwhile Dr Roger Bentley returns to represent ASPO at Reading University, having completed his contract with ODAC.

54. Energy Mirror

Referring to Item  39 in the last issue, Paul Metz points out that the growth of renewable energy production is likely to continue

Thank you for another interesting issue. Some articles are not well spent on me :-), but I would comment the graph presented by Laherrere on 150 years primary energy sources (page 2). This is an interesting one, however, the remark on "mirroring for the next 150 years ?" would fit much better with statistics for fossil sources only. The reader will certainly understand that for renewable sources no such depletion mechanism is in place and therefore no stabilisation or decline - but strong growth - for that part needs to be expected, but and let us be happy with the promotion of renewables, even without them telling exactly why.... the security of supply. Such a graph will be more convincing for our critics - and for ourselves !

Indeed, renewables will undoubtedly grow, but energy savings, along with declining population and reduced economic activity consequent upon the depletion of oil, means that overall energy demand may decline, mirroring the past growth.   

55. Nemesis Report

Another anonymous contribution is revealing

I think Shell’s buying of Enterprise is the writing on the wall for the future of the mature basins. The large companies just can't be bothered any more with developing their own fields. They find it better to buy reserves and get some quick production growth. Enterprise’s Italian fields Tempa Rossa and Val d'Agri are well underway now, so that should give useful production in Italy. Otherwise, I think these independent companies are either pathetic, or strategically brilliant. 

I came up with the following general conclusion. Much of the refining capacity in the world is old and up for investment. Oil is peaking. Fuel cell cars are being developed. The gas station network needs overhaul. So we are talking massive investments in an ailing business if it is oil based. Growth will come from gas and other fuels. If the companies make the switch now, then before the pain starts to bite real hard, a system can be in place for hydrogen, which provides massive growth opportunities, economies of scale for the producers of fuel cells, and last but not least, the possibilities of putting out as much garbage about the future as they please for the investment community, as nobody knows any detail anyway. So the share-prices should rise. In short, the days of oil are numbered as big oil walks away from it.--  and they walk away from it because the easy bit of it is peaking. I realise this is a very optimistic scenario and gives credit to man's ability to be both rational and long term. Yet, both ExxonMobil and Shell have been around for a while, so I guess they will take the long view, without saying so.

56 The not so Hidden Agenda

The Newsletter has speculated about a hidden oil agenda in the “war on terror” which seems to dominate US foreign policy. It is not alone in doing so. A new book by Michael Klare, professor of Peace and World Security Studies at Hampshire College, Amherst, Mass.,  entitled  Resource Wars: The new Landscape of Global Conflict. (see Bush’s Master Oil Plan www.AlterNet.org  of April 29 2002), explicitly documents statements from the administration that the US will use its military power to access oil as the need arises, on the grounds that its vital interests are threatened.  This is confirmed by the analysis by a former CIA official, reproduced below.

It would be a sad irony if the grand military strategy turns out to have been built on weak premises, thanks the unseen iron grip of depletion.  It would be doubly sad if millions of innocent lives are to be sacrificed for an illusive pot of black gold that fails to materialise. What lies in the reservoir may not be evident to those whose expertise is limited to the parade ground.  The need to evaluate and explain the resource base in Nature assumes an ever- greater urgency. 

Oil and The Middle East: Why U.S. Foreign Policy Has To Change
By Bill Christison


(Background :Back in March CounterPunch published Christison's devastating critique of the strategies and conduct of the US war of terrorism. (See our archive by scrolling down to "Search CounterPunch.) These new remarks, which he has made available to CounterPunch were delivered to various peace groups in Santa Fe, New Mexico in early April. Bill Christison joined the CIA in 1950, and served on the analysis side of the Agency for 28 years. From the early 1970s, he served as National Intelligence Officer (principal adviser to the Director of Central Intelligence on certain areas) for, at various times, Southeast Asia, South Asia and Africa. Before he retired in 1979 he was Director of the CIA's Office of Regional and Political Analysis, a 250-person unit. His wife Kathy also worked in the CIA, retiring in 1979. Since then she has been mainly preoccupied by the issue of Palestine.)


U.S.Oil Policy as a Juggernaut in U.S. Foreign Policy.

That's a great title. When you hear the word "juggernaut," what you think of--at least what I think of--is a monster machine of some sort, maybe the heaviest heavy tank you can imagine, rumbling down a city street, unstoppable, crushing everything in its way, and even destroying the paving of the street as it goes. Well, that comes pretty close to describing what I believe about the long-term effects of our oil, and other, foreign policies in the Middle East. But if we look ahead, rather than at the past or the present, my hope is that, by changing some of our own foreign policies, U.S. oil policy will in the future no longer be a destructive juggernaut.

It's worth spending a minute to talk about why oil is so important to the United States. The world's total use of energy from all sources--from petroleum, natural gas, coal, wood, hydropower, nuclear, geothermal, solar, and wind power--has increased in recent years roughly as the global population has also increased. Petroleum contributes the greatest single amount--about two-fifths of the world's total energy output, and natural gas (which is in some ways related to oil) more than another one-fifth. The United States alone uses about one-quarter of the world's total energy output, but has less than five percent of the world's population. The U.S. itself does not produce anywhere near the amount of energy that it consumes. According to statistics of the U.S. Department of Energy, the United States used in the year 2000 almost 100 quadrillion Btu's--or British Thermal Units—of energy. But of those 100 quadrillion Btu's, the U.S. had to import close to 30 percent. The United States is, hands down, the most profligate user of energy, by far, on this whole globe.  With respect to oil alone, the U.S. imported in the year 2000 almost two-thirds of the oil that it used. The importance of Saudi Arabia as a supplier of the U.S., needs to be emphasized, but not just because the Saudis hold the largest known but still untapped oil reserves in the world. What is even more important to the U.S. at the moment is that Saudi Arabia has the largest installed but unused rapid production capacity--that is, oil wells, pumping equipment and so forth already there but not used to meet current, or "normal," production needs. In any emergency that cut off oil supplies from anywhere else in the world, Saudi Arabia would one of very few, and maybe the only, nation that could easily and quickly increase its oil production without a waiting period measured in months rather than a few days. This obviously adds to what any general or admiral would call the strategic value of Saudi Arabia to the United States. There is another characteristic of the global oil industry that we should all understand. It is an industry dominated by a half-dozen extremely large, global corporations--including ExxonMobil (these two firms merged in 1999), British Petroleum, Shell, Texaco, Gulf and Socal. Fifty to 75 years ago these companies might have been swashbuckling, unregulated corporations seeking to maximize profits and avoid the controls of any governments by all means fair or foul. Today, however, these companies by no means have the same personalities that they had years ago. In the Middle East, at least, the governments of the area have nationalized practically all oil production, and the companies or their subsidiaries have gradually worked out mutually supportive relationships with the local governments, under which the companies continue to manage most of the oil production and global oil trade, while the governments, and OPEC, make the basic decisions on how much oil to produce. The companies continue to make large profits, which keep them happy enough.

In their relations with the U.S. and other advanced nations, the companies no longer shun government regulation, because most of the regulations imposed on them are supportive of, and increase the profits of, the companies themselves. The regulations fall more into the area of corporate welfare than into the area of inducing the corporations to become better citizens. In the U.S., the ties of the oil companies with both of the major political parties are close and mutually profitable. Up to a few months ago, these same comments would have applied to Enron, which was clearly one of the world's largest energy companies, even though it was not one of the largest global oil companies.

I started out by comparing the long-term effects of U.S. oil policies to a juggernaut. To show you why, I want to go back almost 60 years, to February 1945. In that month, President Franklin D. Roosevelt, while returning from the Yalta Conference, met with King Ibn Saud of Saudi Arabia on a U.S. warship in the middle of the Suez Canal. Two months later, Roosevelt was dead, but this meeting was probably one of his most important acts as a world leader. The actual records of the conversations between these two men have never been released by either of their governments, but it is quite clear that an agreement was reached under which the United States guaranteed for the indefinite future the security and stability of the Saudi monarchy. In return, the Saudi King guaranteed U.S. access to, and joint development of, the massive Saudi oil reserves, also for the indefinite future. These mutual guarantees were later, implicitly at least, extended to apply to the other, and smaller, Gulf state monarchies, from the Arab Emirates to Bahrain and Kuwait. All of these guarantees were reinforced by the U.S. war against Iraq in 1990-1991, and these guarantees still today form the basis of U.S. oil policies in the Middle East. So for close to 60 years now, the U.S. has continued to prop up and support these authoritarian governments. I'd like to give you an example of how this has worked in the case of Saudi Arabia. This is from an article that appeared in The Nation magazine last November, written by a British expert on world security affairs. Here are a few lines from this article. 

"To protect the Saudi regime against its external enemies, the United States has steadily expanded its military presence in the region. To protect the royal family against its internal enemies, US personnel have become deeply involved in the regime's internal security apparatus. At the same time, the vast and highly conspicuous accumulation of wealth by the royal family has alienated it from the larger Saudi population and led to charges of systemic corruption. In response, the regime has outlawed all forms of political debate in the kingdom (there is no parliament, no free speech, no political party, no right of assembly) and used its US-trained security forces to quash overt expressions of dissent. All these effects have generated covert opposition to the regime and occasional acts of violence" 

The United States pursued policies like these not only in Saudi Arabia and the smaller Gulf States, but elsewhere in the Middle East as well. When the U.S.overthrew Mossadegh in Iran in 1953, and reinstalled the Shah in power, Washington began carrying out precisely the same policies in Iran as it employed in Saudi Arabia. The Shah's secret police, known as SAVAK, and the Iranian military forces both grew markedly stronger. For 26 years, the Shah's repressive regime succeeded in smothering internal dissent. In 1979, however, major internal dissent did erupt, supported by radical Islamic clerics who wanted all U.S. influence out of their land. The Shah was quickly overthrown. U.S. experiences in Iran since that date should have suggested to people in Washington that just perhaps the strong U.S. support for repressive regimes in the Middle East was not the ideal long-term policy for us to pursue. No reexamination of U.S. foreign policy ever got started, however, because the United States was immediately consumed by the horrible insult Iranians imposed on us when they held over 50 Americans from the U.S. Embassy hostage for more than a year.

Then, in the 1980s, the U.S. spent the decade quietly cozying up to Saddam Hussein, the dictatorial ruler of Iraq, which was and is another big oil producer of the Middle East. Since Iran was now a U.S. enemy, the U.S. supported Iraq in its war against Iran. The U.S. did not criticize Saddam Hussein even when he employed chemical warfare to gas sizable numbers of Kurdish people in his own country. The United States only abandoned him in 1990, when he crossed the U.S. over Kuwait. Even here, the diplomatic signals Saddam received from the U.S. until shortly before he invaded Kuwait were very unclear. Once again, when the break finally came, the U.S. administration gave no thought to reappraising its own policies throughout the region. A decision was made in favor of going to war to end this threat to U.S. hegemony and U.S. access to oil, and that was that.

Now, in the year 2002, this almost-60-year-old Middle East oil policy of the United States is showing signs of even more fraying at the edges. Beyond any question in my opinion, one of the root causes behind the terrorism of September 11 was this very U.S. policy of supporting for the past half-century and more these authoritarian and often corrupt Arab and Muslim governments. There exists a high degree of anger among many Muslims with their own governments, which have for so long been supported by the U.S.  Osama bin Laden is a good example of this particular root cause behind the September 11 terrorism. His wrath was directed as much against the Saudi government, for example, as it was against the United States. His opposition to what used to be his own government was probably the main reason why he had the support of a majority of the young men under 25 in Saudi Arabia. He received similar support from many young men in other Arab and Muslim states as well. Right now these groups of angry young men obviously no longer have a viable leader in Osama bin Laden, but other extremist leaders are almost sure to arise. In addition, the next generation of leaders in at least some of these states may well emerge from among these young men. If any of them do come into power, their future governments will likely be more anti-American than the present governments, which Washington likes to call "moderate," but which are really nothing of the sort. If we have not reduced our energy dependence on oil in the meantime, we may face serious trouble.

The U.S. should therefore adopt quite draconian measures immediately to reduce its overall energy usage, including its dependence on Mideast oil. It is unlikely, for the near future at least, that the U.S. will solve a future energy crunch through alternative power sources or by "clean" coal, nuclear power, or Alaskan oil usage. The U.S. also should not count on oil supplies from Central Asia as a way to ignore the need for conservation.


The U.S. should also, over time and gradually, reduce its ties with the present governments in many Muslim states, and try to develop improved relations with opposition elements there, actively seeking out democratically inclined groups. Such steps will be necessary if there is to be any hope of reducing support for future Osama bin Ladens that arises from the anger of Arabs and Muslims with their own governments.

I want to turn now to another foreign policy problem that the U.S. faces in the Middle East, one that has become more tightly intertwined with U.S. oil policies since September 11. Ever since shortly after World War II, the U.S. has had not one but two fundamental foreign policies in the Middle East. The first policy, which I've already talked about, has been to support authoritarian and undemocratic governments in the oil nations in an effort to guarantee the long-term easy access to Middle East oil at "reasonable" prices. The other policy, equally important, has been to provide strong support to Israel and to guarantee the security of Israel as a Jewish state, also for the long term. Over the last fifty-plus years, there has been a fair amount of tension and conflict between these two policies. The United States under President Harry Truman was, as I'm sure you all know, instrumental in helping to establish the state of Israel in 1948. But even then, one of the reasons for the opposition to Truman's desires by many other U.S. officials, including the Secretary of State, General George Marshall, was that it might endanger the west's access to oil from the Arab nations.

As it has turned out, for most of the period since World War II, the U.S. has managed to keep its two basic policies in the Middle East pretty much apart from each other--in separate boxes so to speak--and to keep the tensions between them in check. The very existence of the Cold War, which provided the bogey-man of a common enemy, helped in this regard. The one obvious time when the U.S. proved unable to keep the tensions between its two policies under control was the OPEC oil embargo against the west in late 1973 and early 1974. The Arab-Israeli war of 1973, and specifically the U.S. response of resupplying Israel with large amounts of new military equipment, precipitated the embargo, and many of us here can remember the gas lines that resulted in this country. But the gas lines only lasted a few months, and then we all went back to normal. But we should remember those months as a perfect example of the fact that there are indeed real conflicting interests involved in the two basic U.S. foreign policies in the Middle East.

Overall, though, because the United States has been able to hold these conflicting interests in check for most of the past half century, I think that Washington has allowed the tensions to grow, more or less ignored by U.S. policymakers, to a point where they are going to be exceedingly difficult to deal with in the future. Since September 11, a number of things have happened that make it more impossible than ever to separate the effects of the Israel-Palestine problem from the effects of the continuing U.S. support for most authoritarian governments of the oil nations in the area. In Saudi Arabia and most of the small Gulf States, the position of the monarchies has become more precarious, as these monarchies have been subjected to more criticism since September 11 from public opinion in the United States than has been the case for years. In normal circumstances, when these monarchies are confident that the U.S. guarantee of their security is strong and unbreakable, most of them will not worry too much about other issues that might further weaken their domestic position. The George W. Bush administration is undoubtedly reassuring them that the U.S. security guarantee is still in effect, but they cannot help but be worried about its permanence when they see public opinion in this country changing. This puts pressure on the monarchies to pay more attention to the opinion of their own Arab "street." And the opinion of this Arab "street" is today more intensely critical than ever of Israel's policies on Palestine and the continued occupation of the West Bank and Gaza

The U.S. government, from September 11 right up to the present, has made it clearer than ever to the world at large that it will unilaterally decide what actions around the world constitute "terrorism," and what actions do not. Specifically, in the minds of Arabs and Muslims everywhere, the U.S. seems to have accepted all actions by Palestinians against Israelis, including acts against Israeli soldiers as well as those against innocent civilians, as being terrorism. At the same time, however, the U.S. appears to believe that no acts by Israelis against Palestinians constitute terrorism. Arabs see this as a double standard. When, also at the same time, Arabs see their own rulers expressing support for the "war on terrorism" as it is defined by the U.S., their antagonism toward their own rulers intensifies. And the rulers themselves, recognizing this antagonism, feel greater concern for their own positions. I'd like to express a note of caution here. I certainly do not know for sure whether any, or some, or all of the governments in Arab oil nations—the dictatorial governments whose stability and security the U.S. has guaranteed for almost 60 years—will collapse in the near future. Of course change can happen rapidly and without warning. The best minds in the U.S. government had no inkling that the Shah of Iran was going to be ousted a week before it happened in 1979. But even governments that seem to be falling apart can sometimes last for years, until some totally unforeseen shove comes along that pushes them over the edge.

What I am more sure of is that these Arab oil governments are now under greater pressure to change than they have been for years, because of developments since September 11. Therefore the U.S. should be actively encouraging--though never using military force to do so--a gradual movement toward greater political democracy in these nations. And in order to reduce the importance of one major factor leading to greater instability in the region, the U.S. should immediately begin to play a far more active role than it has recently in pressing for a solution to the Israel-Palestine problem based on two truly sovereign nations, with strong treaty guarantees from the United States of the future security of both of these nations.

57. Monthly Country Assessments 

It is proposed to cover a particular country’s depletion situation each month, starting for no particular reason with Syria. A standard format will be adopted as follows. ASPO members are invited to audit the findings. Comments and better information from any source will be greatly appreciated.

SYRIA

Syria, which covers an area of 186 000 km2 and supports a population of 14 M, lies on the northern margin of the Arabian Peninsula bordering Turkey and Iraq. In geological terms, most of the country falls on a shallow platform where prospects are confined to possible Palaeozoic plays, likely to be, if anything, gas prone, but its northeast extremity extends into the prolific Mesozoic Middle East oil belt. The first significant oil find was made in 1940, to be followed, after the War, by several others, including Suwaidiyah in 1959, which is ranked as a giant field with an ultimate recovery of about 1.5 Gb. Shell has had a long-standing presence in the country, but exploration and production have been inhibited by an uncertain political climate. The geology is well known. As many as 270 wildcats have been drilled, suggesting that most of the large promising structures have been tested. Wildcat drilling peaked in 1992, falling to an average of no more than five a year over the past five years. On this basis, exploration is set to end around 2020, with a total of about 380 wildcats. There remains some potential for the deep Palaeozoic play, sourced by the Silurian, but it is likely to be gas-, rather than oil-bearing. The country has no obvious non-conventional potential.

Production started in 1968, peaked in 1995 and is now declining at about 7% a year. Reported reserves of 2.5 Gb have been unchanged for nine years and are clearly unreliable. Important, currently closed, pipelines run through the country from Kirkuk in Iraq to the Mediterranean. They are likely to resume importance both for Syria and the West if and when the embargo is lifted or the country invaded, giving Syria the role of a transit country, which carries political implications for the region. No information on Syria’s consumption has been located, but it is probably a net importer, mainly from Iraq. One may also imagine that Iraqi oil is smuggled out through Syria. The country will be ever more dependent on Iraqi oil in the future, as its own production declines.

SYRIA
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Rates Mb/d


Consumption                      2001
? 

Production                          2001
0.515

Forecast 2010
0.261

Forecast 2020
0.123

Discovery 5-year average (Gb)
0.006

Amounts Gb


Past Production
3.60

Reported Proved Reserves
2.50

Estimated Future Production to 2060

From Known Fields
2.01

From New Fields
0.39

Future Total
2.40

Total Production to 2060
6.00

Current Depletion Rate
7.3%

Depletion Midpoint Date
1998

Peak Discovery Date
1966

Peak Production Date
1995

58. Colombian Lecture

Professor Alvarez made a presentation entitled La Politica Petrolera Colombiana frente a la proxima Crisis Petrolera Mundial on behalf of C.J.Campbell. It pointed out that Colombia’s production had peaked, and that even with flat demand it would be a net importer within 20 years.  It was suggested that the national interest would be served by strengthening the State Company, and conserving the resource for domestic usage. It was proposed that a new currency for oil transactions be introduced, based on the new economic principles of Slessor and King (see Newsletter 15). 

59 Shell’s implausible Scenarios

Shell has been asked some penetrating questions about its scenarios, as reported on www.gurusonline.tv. It evidently had difficulty in explaining the gross inconsistencies of the material it publishes, especially as it admits that discovery peaked in the 1960s, which says it all. Since insight into the future gives a huge competitive advantage, it is hard to understand why Shell would publish these scenarios if they made any real use of them in their own business.  In all probability, they are nothing more than public relations exercises, aimed to confuse governments and others, while the company plans and implements its own strategies, based on more realistic forecasts.
The Newsletter very much welcomes contributions from members and other readers, who may wish to draw attention to items of interest or comment on the progress of their own research.

Compiled by C.J.Campbell, Staball Hill, Ballydehob, Co. Cork, Ireland
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Chart1 (2)

		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.287919029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.377302864		0.3948243537		2.22318694		8.550719		0.5365969099

		2001		0.5582675		0.8662902517		0.3913068638		2.4241288365		8.97825495		0.5648388525

		2002		0.66312835		0.7457925666		0.3918516454		2.6961699615		9.4271676975		0.5945672131

		2003		0.779477137		0.9752929041		0.3974086062		2.8705725639		9.8985260824		0.6258602244

		2004		0.8992866773		1.2331738665		0.4091796307		3.1180357159		10.3934523865		0.6588002362

		2005		0.9593382883		2.0312309766		0.4286637665		3.2739375017		10.9131250058		0.6934739328

		2006		1.0049026542		2.4307908745		0.4576966052		3.4376343768		11.4587812561		0.7299725608

		2007		1.053818521		2.6408706697		0.4984710774		3.6095160957		12.0317203189		0.7683921693

		2008		1.1063453641		2.8130072919		0.5535182334		3.7899919005		12.6333063349		0.8088338624

		2009		1.1627631056		2.9213428304		0.6256149185		3.9794914955		13.2649716516		0.8514040657

		2010		1.2233737364		3.0072413259		0.7175717766		4.1784660703		13.9282202342		0.896214806

		2011		1.278957818		3.1290795445		0.8318441513		4.3873893738		14.6246312459		0.9433840063

		2012		1.3304789979		3.148475386		0.9699101275		4.6067588425		15.3558628082		0.9930357961

		2013		1.3767247966		3.1546842335		1.1313915629		4.8370967846		16.1236559486		1.045300838

		2014		1.4165592456		3.0650918683		1.3129779956		5.0789516238		16.929838746		1.1003166716

		2015		1.4489737661		2.904312823		1.5073645274		5.1		17		1.1582280754

		2016		1.4731352414		2.7158229653		1.7026113492		5.1		17		1.2191874478

		2017		1.4977799463		2.4489394354		1.8824799751		5.1		17		1.2833552082

		2018		1.5229175452		2.1506726324		2.028229008		5.1		17		1.3509002192

		2019		1.5485578961		1.7826951208		2.1219063237		5.1		17		1.4220002307

		2020		1.574711054		1.4484969789		2.1504111187		5.1		17		1.4968423481

		2021		1.6013872751		1.2084563941		2.1089193905		5.1		17		1.5756235243

		2022		1.6285970206		1.0021622378		2.0022309482		5.1		17		1.6585510782

		2023		1.656350961		0.7799088126		1.8434223566		5.1		17		1.7458432402

		2024		1.6846599802		0.6182062962		1.6504214114		5.1		17		1.8377297266

		2025		1.7135351798		0.5025325873		1.4419450454		5.1		17		1.9344523438

		2026		1.7318116847		0.4072780852		1.2342070989		5.1		17		2.036265625

		2027		1.7503419576		0.3235433341		1.0391225085		5.1		17		2.1434375

		2028		1.7691299563		0.2622707032		0.863971027		5.1		17		2.25625

		2029		1.7881797067		0.2128032433		0.7120376499		5.1		17		2.375

		2030		1.8074953035		0.1728915824		0.583674686		5.1		17		2.5

		2031		1.8270809123		0.1406776404		0.477377801		5.1		17		2.625

		2032		1.8469407704		0.1146498951		0.390664937		5.1		17		2.75625

		2033		1.8670791879		0.0935900951		0.3206982214		5.1		17		2.8940625

		2034		1.8875005499		0.0765214952		0.2646730156		5.1		17		3.038765625

		2035		1.9082093169		0.0626629722		0.2200298582		5.1		17		3.1907039062

		2036		1.9292100267		0.0513903149		0.1845467383		5.1		17		3.3502391016

		2037		1.9505072961		0.0422044885		0.1563582595		5.1		17		3.5177510566

		2038		1.9480158214		0.0347060566		0.13393479		5.1		17		3.6936386095

		2039		1.9482393811		0.0285747697		0.1160430247		5.1		17		3.8783205399

		2040		1.9509419364		0.0235533667		0.1017007401		5.1		17		4.0722365669

		2041		1.9559116233		0.0194347517		0.0901327141		4.845		16.15		4.2758483953

		2042		1.962958345		0.0160518519		0.0807311511		4.60275		15.3425		4.4896408151

		2043		1.9719116052		0.0132695905		0.0730218276		4.3726125		14.575375		4.7141228558

		2044		1.9826185589		0.0109785263		0.0666360236		4.153981875		13.84660625		4.9498289986

		2045		1.9949422575		0.009089805		0.0612877408		3.9462827812		13.1542759375		5.1973204485

		2046		2.0087600701		0.0075311425		0.0567554867		3.7489686422		12.4965621406		5.457186471

		2047		2.0239622627		0.0062436227		0.0528678678		3.5615202101		11.8717340336		5.7300457945

		2048		2.0404507197		0.0051791387		0.0494922833		3.3834441996		11.2781473319		6.0165480842

		2049		2.0581377936		0.004298342		0.0465261059		3.2142719896		10.7142399653		6.3173754884

		2050		2.0769452695		0.0035689967		0.0438898311		3.0535583901		10.1785279671		6.6332442629
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Chart1

		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.287919029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.377302864		0.3948243537		2.22318694		8.550719		0.5365969099

		2001		0.5582675		0.8662902517		0.3913068638		2.4241288365		8.97825495		0.5648388525

		2002		0.66312835		0.7457925666		0.3918516454		2.6961699615		9.4271676975		0.5945672131

		2003		0.779477137		0.9752929041		0.3974086062		2.8705725639		9.8985260824		0.6258602244

		2004		0.8992866773		1.2331738665		0.4091796307		3.1180357159		10.3934523865		0.6588002362

		2005		0.9593382883		2.0312309766		0.4286637665		3.2739375017		10.9131250058		0.6934739328

		2006		1.0049026542		2.4307908745		0.4576966052		3.4376343768		11.4587812561		0.7299725608

		2007		1.053818521		2.6408706697		0.4984710774		3.6095160957		12.0317203189		0.7683921693

		2008		1.1063453641		2.8130072919		0.5535182334		3.7899919005		12.6333063349		0.8088338624

		2009		1.1627631056		2.9213428304		0.6256149185		3.9794914955		13.2649716516		0.8514040657

		2010		1.2233737364		3.0072413259		0.7175717766		4.1784660703		13.9282202342		0.896214806

		2011		1.278957818		3.1290795445		0.8318441513		4.3873893738		14.6246312459		0.9433840063

		2012		1.3304789979		3.148475386		0.9699101275		4.6067588425		15.3558628082		0.9930357961

		2013		1.3767247966		3.1546842335		1.1313915629		4.8370967846		16.1236559486		1.045300838

		2014		1.4165592456		3.0650918683		1.3129779956		5.0789516238		16.929838746		1.1003166716

		2015		1.4489737661		2.904312823		1.5073645274		5.1		17		1.1582280754

		2016		1.4731352414		2.7158229653		1.7026113492		5.1		17		1.2191874478

		2017		1.4977799463		2.4489394354		1.8824799751		5.1		17		1.2833552082

		2018		1.5229175452		2.1506726324		2.028229008		5.1		17		1.3509002192

		2019		1.5485578961		1.7826951208		2.1219063237		5.1		17		1.4220002307

		2020		1.574711054		1.4484969789		2.1504111187		5.1		17		1.4968423481

		2021		1.6013872751		1.2084563941		2.1089193905		5.1		17		1.5756235243

		2022		1.6285970206		1.0021622378		2.0022309482		5.1		17		1.6585510782

		2023		1.656350961		0.7799088126		1.8434223566		5.1		17		1.7458432402

		2024		1.6846599802		0.6182062962		1.6504214114		5.1		17		1.8377297266

		2025		1.7135351798		0.5025325873		1.4419450454		5.1		17		1.9344523438

		2026		1.7318116847		0.4072780852		1.2342070989		5.1		17		2.036265625

		2027		1.7503419576		0.3235433341		1.0391225085		5.1		17		2.1434375

		2028		1.7691299563		0.2622707032		0.863971027		5.1		17		2.25625

		2029		1.7881797067		0.2128032433		0.7120376499		5.1		17		2.375

		2030		1.8074953035		0.1728915824		0.583674686		5.1		17		2.5

		2031		1.8270809123		0.1406776404		0.477377801		5.1		17		2.625

		2032		1.8469407704		0.1146498951		0.390664937		5.1		17		2.75625

		2033		1.8670791879		0.0935900951		0.3206982214		5.1		17		2.8940625

		2034		1.8875005499		0.0765214952		0.2646730156		5.1		17		3.038765625

		2035		1.9082093169		0.0626629722		0.2200298582		5.1		17		3.1907039062

		2036		1.9292100267		0.0513903149		0.1845467383		5.1		17		3.3502391016

		2037		1.9505072961		0.0422044885		0.1563582595		5.1		17		3.5177510566

		2038		1.9480158214		0.0347060566		0.13393479		5.1		17		3.6936386095

		2039		1.9482393811		0.0285747697		0.1160430247		5.1		17		3.8783205399

		2040		1.9509419364		0.0235533667		0.1017007401		5.1		17		4.0722365669

		2041		1.9559116233		0.0194347517		0.0901327141		4.845		16.15		4.2758483953

		2042		1.962958345		0.0160518519		0.0807311511		4.60275		15.3425		4.4896408151

		2043		1.9719116052		0.0132695905		0.0730218276		4.3726125		14.575375		4.7141228558

		2044		1.9826185589		0.0109785263		0.0666360236		4.153981875		13.84660625		4.9498289986

		2045		1.9949422575		0.009089805		0.0612877408		3.9462827812		13.1542759375		5.1973204485

		2046		2.0087600701		0.0075311425		0.0567554867		3.7489686422		12.4965621406		5.457186471

		2047		2.0239622627		0.0062436227		0.0528678678		3.5615202101		11.8717340336		5.7300457945

		2048		2.0404507197		0.0051791387		0.0494922833		3.3834441996		11.2781473319		6.0165480842

		2049		2.0581377936		0.004298342		0.0465261059		3.2142719896		10.7142399653		6.3173754884

		2050		2.0769452695		0.0035689967		0.0438898311		3.0535583901		10.1785279671		6.6332442629
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		1930		0.06367425		1.21142217

		1931		0.082782		1.2718495

		1932		0.07860275		1.32636275

		1933		0.0787305		1.38836195

		1934		0.088549		1.4817882

		1935		0.09247275		1.5581805059

		1936		0.0947175		1.6273449536

		1937		0.0984405		1.7057538669

		1938		0.10439		1.7381005046

		1939		0.11043075		1.827272168

		1940		0.11130675		1.8651959032

		1941		0.1210705		1.9879517534

		1942		0.1157415		1.8616426614

		1943		0.10287525		2.0280114726

		1944		0.13999575		2.2637360369

		1945		0.04161		2.3269110125

		1946		0.05986		2.4015165435

		1947		0.07811		2.6066506379

		1948		0.095995		2.8703065714

		1949		0.11461		2.741910716

		1950		0.13286		3.0076288431

		1951		0.16206		3.3870454533

		1952		0.196735		3.5379997798

		1953		0.23433		3.6538700182

		1954		0.27959		3.718401056

		1955		0.35989		4.0799096274

		1956		0.446395		4.3493189183

		1957		0.54458		4.4947748719

		1958		0.6424		4.2849095941

		1959		0.75044		4.5986113095

		1960		0.86432		4.8152534679

		1961		0.98185		5.0619175101

		1962		1.10887		5.4022915355

		1963		1.23589		5.708298402

		1964		1.34174		6.0819928572

		1965		1.45927		6.4407516076

		1966		1.59067		6.9056908892

		1967		1.72207		7.4458213908

		1968		1.83084		8.0694305567

		1969		1.93888		8.6564807953

		1970		2.08196		9.4731293213

		1971		2.25132		9.5302442093

		1972		2.39221		9.6474035151

		1973		2.5915		10.141130958

		1974		2.81634		9.9949300136

		1975		3.04629		9.3916277275

		1976		3.277335		9.855717729

		1977		3.54123		10.1379540963

		1978		3.75877		10.3598758724

		1979		3.89163		10.8535118815

		1980		4.02084		10.7347413463

		1981		4.08581		10.1701663066

		1982		4.11939		10.2117673886

		1983		4.14567		10.3789205248

		1984		4.112455		10.9055418761

		1985		3.9858		11.3304107388

		1986		4.11939		11.3433568335

		1987		4.17852		11.214068005

		1988		4.170125		11.4065667236

		1989		4.06537		11.767265788

		1990		3.75877		12.000461297

		1991		3.36165		12.4738897593

		1992		2.88058		12.5104738548

		1993		2.595515		12.5215459247

		1994		2.31994		13.0049588401

		1995		2.263		13.4463474814

		1996		2.193285		13.9496066924

		1997		2.23234		14.3626585035

		1998		2.21482		14.287427125

		1999		2.16445		13.915491575

		2000		2.308625		14.2322301063

		2001		2.516675		13.9666395786

		2002		2.64250875		13.9721986091

		2003		2.7746341875		13.7793060776

		2004		2.9133658969		13.1845805758

		2005		3.0590341917		12.723901173

		2006		3.1813955594		12.3120604367

		2007		3.2768374262		11.8974938462

		2008		3.3423741747		11.4860806976

		2009		3.3757979164		11.0485436246

		2010		3.3757979164		10.6296890207

		2011		3.1643422146		10.2260873916

		2012		2.9664126091		9.8460661721

		2013		2.7808635004		9.4768434387

		2014		2.6069204885		9.1333217907

		2015		2.4438576119		8.8101157025

		2016		2.2909943183		8.5005771331

		2017		2.1476926237		8.2030738085

		2018		2.0133544501		7.9161535771

		2019		1.8874191292		7.6385688448

		2020		1.7693610627		7.3686292466

		2021		1.6586875282		7.10625649

		2022		1.5549366233		6.8508972022

		2023		1.4576753375		6.6022311578

		2024		1.3664977452		6.3601565765

		2025		1.2810233112		6.1356998748

		2026		1.2008953031		5.8967951836

		2027		1.1257793019		5.6711106044

		2028		1.0553618066		5.4580129223

		2029		0.9893489256		5.256931727

		2030		0.9274651503		5.0673497994

		2031		0.8694522051		4.8888010494

		2032		0.8150679697		4.7208687778

		2033		0.7640854682		4.5631842561

		2034		0.7162919221		4.4154256186

		2035		0.6714878624		4.2773170637

		2036		0.6294862966		4.1486283643

		2037		0.5901119288		4.0291746879

		2038		0.5532004276		3.9188167325

		2039		0.5185977409		3.8174611833

		2040		0.4861594522		3.7250615005

		2041		0.4557501784		3.6416190507

		2042		0.4272430048		3.5671845947

		2043		0.4005189548		3.5018601524

		2044		0.3754664942		3.4458012636

		2045		0.351981065		3.3992196693

		2046		0.3299646494		3.3623864431

		2047		0.3093253606		3.3356356025

		2048		0.2899770593		3.3193682371

		2049		0.2718389942		3.1630629416

		2050		0.2548354651		3.0165296615
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		1954		1954		1954		1954		1954		1954		1954		40.2733040798
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		1978		1978		1978		1978		1978		1978		1978		137.9274586467
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		1991		1991		1991		1991		1991		1991		1991		268.6852746721
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		1993		1993		1993		1993		1993		1993		1993		297.7122157031
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		1997		1997		1997		1997		1997		1997		1997		365.5125

		1998		1998		1998		1998		1998		1998		1998		384.75

		1999		1999		1999		1999		1999		1999		1999		405

		2000		2000		2000		2000		2000		2000		2000		649.9

		2001		2001		2001		2001		2001		2001		2001		659.8

		2002		2002		2002		2002		2002		2002		2002		684.9315068493

		2003		2003		2003		2003		2003		2003		2003		687.6712328767

		2004		2004		2004		2004		2004		2004		2004		690.6849315068

		2005		2005		2005		2005		2005		2005		2005		694

		2006		2006		2006		2006		2006		2006		2006		697.6465753425

		2007		2007		2007		2007		2007		2007		2007		701.6578082192

		2008		2008		2008		2008		2008		2008		2008		706.0701643836

		2009		2009		2009		2009		2009		2009		2009		680.7328460952

		2010		2010		2010		2010		2010		2010		2010		657.2892847752

		2011		2011		2011		2011		2011		2011		2011		635.7001602144

		2012		2012		2012		2012		2012		2012		2012		615.958275471

		2013		2013		2013		2013		2013		2013		2013		598.0645522603

		2014		2014		2014		2014		2014		2014		2014		582.0284373173

		2015		2015		2015		2015		2015		2015		2015		567.8683679994

		2016		2016		2016		2016		2016		2016		2016		555.6123022004

		2017		2017		2017		2017		2017		2017		2017		545.2983181928

		2018		2018		2018		2018		2018		2018		2018		536.9752906131

		2019		2019		2019		2019		2019		2019		2019		530.7036494647

		2020		2020		2020		2020		2020		2020		2020		526.5562297307

		2021		2021		2021		2021		2021		2021		2021		524.6192199844

		2022		2022		2022		2022		2022		2022		2022		524.9932192526

		2023		2023		2023		2023		2023		2023		2023		527.7944123426

		2024		2024		2024		2024		2024		2024		2024		533.1558748925

		2025		2025		2025		2025		2025		2025		2025		541.2290205594

		2026		2026		2026		2026		2026		2026		2026		552.1852040238

		2027		2027		2027		2027		2027		2027		2027		566.2174948837

		2028		2028		2028		2028		2028		2028		2028		583.5426390409

		2029		2029		2029		2029		2029		2029		2029		604.4032258665

		2030		2030		2030		2030		2030		2030		2030		629.070081279

		2031		2031		2031		2031		2031		2031		2031		657.8449089066

		2032		2032		2032		2032		2032		2032		2032		691.0632037384

		2033		2033		2033		2033		2033		2033		2033		729.0974651286

		2034		2034		2034		2034		2034		2034		2034		772.3607387239

		2035		2035		2035		2035		2035		2035		2035		821.3105198563

		2036		2036		2036		2036		2036		2036		2036		876.4530542127

		2037		2037		2037		2037		2037		2037		2037		938.3480751937

		2038		2038		2038		2038		2038		2038		2038		1007.6140213229

		2039		2039		2039		2039		2039		2039		2039		1084.9337814255

		2040		2040		2040		2040		2040		2040		2040		1171.0610200748

		2041		2041		2041		2041		2041		2041		2041		1266.8271410689

		2042		2042		2042		2042		2042		2042		2042		1373.1489524914

		2043		2043		2043		2043		2043		2043		2043		1491.0371032712

		2044		2044		2044		2044		2044		2044		2044		1621.6053681653

		2045		2045		2045		2045		2045		2045		2045		1766.0808657853

		2046		2046		2046		2046		2046		2046		2046		1925.8153027656

		2047		2047		2047		2047		2047		2047		2047		2102.2973464874

		2048		2048		2048		2048		2048		2048		2048		2297.1662390247

		2049		2049		2049		2049		2049		2049		2049		2098.5438928106

		2050		2050		2050		2050		2050		2050		2050		1917.3487881984
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5871.7691506849

4697

3712.93

3033.4

1582.9

15483.54

7420.1794520548

5705.3086986301

4694.9

3974

3042

1632.7

15466.71

7288.5904109589

5850.3432876712

4920

3991.16

3067.2

1861.5

15295.64

6892.6821917808

6097.2336986301

5337.9

4308.44

3124.5

2078.2

14390.46

6635.8479452055

6445.3172

6000.9

3800.2

3440.2

2207.8

13287.92

6651.2835616438

6754.5516

6266.3

4169.7

3632.2

2354.4

11943.68

6503.1493150685

6708.8149150685

6287.2

4407.3

3606.6

2427.7

11181.49

6363.4246575343

6731.1784

6123.7

4631.3

3527.6

2560.2

10521.73

6194.2164383562

6904.7828027397

6172.2136986301

5541.5

3649.8

2688.4

10340.7

6194.6164383562

7234.603

6459.8136986301

5828.3

3861

2790.4

10307.88

6154.0589041096

7877.2078164384

6788.3169315068

6136.8

3792.9

2822.7

10547.11

6090

8403.7857287671

6946.0410958904

6201.2

3893.8

3018.3

10605.53

5950

8433.8148630137

6845.9410958904

6168.2

3769.5

3053.9

10485.5

5591.05

8019.095

6453.8894520548

6301.8

3866.7

2931.6

11057.9

5533.81125

8035.5

6733.9

6318.8

4001.2

2986.4

11811.2

5484.76596875

7892.5

6621

5942

3916

2832.5

12486.3461866575

5725.8435288087

7789.2465362784

6512.308918863

5786.8119177589

3783.9673455219

2750.2902486603

13209.7101295901

5375.0599349563

7681.5665382781

6399.6352961923

5654.3608298754

3674.1766334959

2671.0804050354

13239.4541209542

5046.412007791

7428.3094836211

6293.8202281256

5305.2970695438

3569.766759626

2530.2183376689

13604.3599959713

4738.4761415372

7186.7767439825

6194.4104579734

4978.1723536935

3447.1585786127

2397.5645356866

13968.8094240835

4449.9213640433

6956.0832174164

6100.984820424

4671.4259462965

3330.386399852

2272.5668992832

14185.8050531493

4179.5032665716

6735.6385030576

6013.1518489935

4383.7800444799

3219.2261060168

2154.7477046392

14310.8652585564

3926.0583330271

6507.7599064481

5903.985228944

4114.0373570735

3113.4667118808

2043.6607994695

14352.2590280592

3688.4986422751

6289.8248730105

5737.5323628588

3861.0760112665

2969.9307529697

1938.8894313887

14291.6833772471

3465.8069189403

6081.2730282731

5577.846509155

3623.8447826526

2833.4089572631

1840.0442298058

13652.580353363

3257.031909704

5881.6268436552

5407.5176380326

3401.3586280615

2703.5316468872

1746.761330284

13058.6534301838

3061.2840636361

5690.4391349803

5244.9980002262

3192.694501888

2579.95355479

1658.7006311086

12506.7005363419

2877.7314965136

5507.2909422546

5058.0909949246

2996.9874378678

2462.3486044632

1575.5441725569

11994.5535193864

2705.5962204035

5327.4147695229

4894.6241086842

2813.4268793971

2350.4087753315

1496.9946300552

11520.1938484103

2544.1506210235

5154.7272219738

4737.9933473889

2641.2532425775

2243.8430387364

1422.7739130535

11066.1622664384

2392.7141665479

4988.8827184212

4587.8248090001

2479.7546971737

2142.376359948

1352.6218620419

10628.6895158983

2250.6503326066

4829.5484146981

4443.769665956

2328.2641516215

2045.7487619434

1286.295036683

10204.4428219231

2117.3637292292

4676.4110080989

4305.502266762

2186.1564291057

1953.7144469728

1223.5655885489

9790.595516548

1992.2974164301

4529.1754086705

4172.7183908078

2052.8456225563

1866.0409721968

1164.2202124205

9383.0558455287

1874.9303960055

4387.5635100115

4045.1336436276

1927.7826171885

1782.5084759278

1108.0591705475

8982.0986289883

1764.7752679358

4251.3130516969

3922.4819809085

1810.4527699353

1702.9089512331

1054.8953846729

8586.6486466903

1661.3760405534

4120.1765660923

3804.5143505395

1700.3737358028

1627.0455638757

1004.5535910021

8196.2222640132

1564.3060843484

3993.9204029078

3690.9974429056

1597.0934318126

1554.7320117648

956.8695536458

7810.8881035448

1473.1662199567

3872.3238253863

3581.7125404581

1500.188129792

1485.7919232757

911.6893323884

7461.157405065

1387.5829314954

3755.1781725147

3476.4544583509

1409.2606698288

1420.0582919734

868.8686009335

7059.435064718

1307.2066969974

3642.2860821037

3375.030568627

1323.9387867295

1357.3729454319

828.2720120553

6681.7353926674

1231.7104282364

3533.4607699975

3277.2599010737

1243.873542308

1297.5860459978

789.7726063435

6326.4892038868

1160.7880127471

3428.5253610594

3182.9723144437

1168.7378567875

1240.5556214828

753.2512614646

5992.253064716

1094.1529513152

3327.3122679301

3092.0077322713

1098.2251330282

1186.1471239044

718.5961790874

5677.6819401434

1031.5370846595

3229.6626138776

3004.2154379977

1032.0479676914

1134.2330145141

685.7024068224

5381.5221705222

972.6894034399

3135.4256963553

2919.4534245631

969.9369438267

1084.6923734701

654.4713927167

5102.6049687691

917.3749361124

3044.4584881538

2837.5877940299

911.639499721

1037.4105326139

624.8105700213

4839.8403982442

865.3737095135

2956.6251732837

2758.4922031713

856.9188691726

992.2787299151

596.6329701112

4592.2117946343

816.4797773954

2871.796714954

2682.0473513025

805.5530886661

949.1937842365

569.8568615908

4358.7705980353

770.5003124446

2789.8504532218

2608.1405069395

757.3340672081

908.0577891628

544.4054137566

4138.6315640757

727.2547576154

2710.6697300804

2536.6650701566

712.0667148543

868.7778247141

520.2063827211

3930.9683253517

686.5740328809

2634.1435399321

2467.520167776

669.5681262118

831.2656858441

497.1918186201

3735.009276687

648.2997937632

2560.1662035526

2400.6102787561

629.6668154346

795.4376266898

475.2977924412

3550.0337597863

612.2837382438

2488.6370638047

2335.8448873702

592.2019994544

761.2141196101

454.4641411115

3375.3685247493

578.3869588766

2419.4602014944

2273.1381619615

557.0229263917

728.5196281078

434.6342295835

3210.384447657

546.4793371408

2352.5441698922

2212.408657245

523.9882462913

697.2823927906

415.7547287421

3054.4934850478

516.4389772586

2287.801746553

2153.5790382965

492.9654215023

667.4342295797

397.7754080452

2907.1458475825

488.1516768935

2225.1497011786

2096.5758245183

463.8301741975

638.9103394223

380.6489418807

2767.8273765568

461.5104323066

2164.5085783636

2041.3291520146

436.4659686823

611.6491288154

364.330728701

2636.0571081781

436.4149757169

2105.8024941539

1987.7725529375

410.7635262956

585.5920404894

348.7787220568

2511.3850116771

412.7713427505

2048.9589454308

1935.842750481

386.6203708418

560.6833936417

333.9532727169

2393.3898883913

390.4914680114

1993.9086312111

1885.4794683108

363.9404026248

536.8702331488

319.8169811176

2281.6774199391

369.4928069297

1940.5852850196

1836.6252533138

342.6334992787

514.1021872227

306.334559437

2175.8783545074

349.6979821677

1888.9255175597

1789.2253106442

322.6151417014

492.3313330071

293.4727026402

2075.6468211096

331.0344529761

1838.8686689618

1743.2273501239

303.806063507

471.5120696458

281.1999678872



C

		

																								I+J

				Africa		Eurasia		Europe		Far East		L.America		ME Other		N.America		Other		Unfores'n		ME Gulf

		1930		0		466		4		134		537		0		2353						151		0

		1931		0		590		5		137		496		0		2484						168		0

		1932		0		578		6		142		506		0		2618						185		0

		1933		0		579		7		150		529		0		2754						202		0

		1934		0		656		8		157		590		0		2891						219		0

		1935		0		675		9		161		632		0		3030		15				236		15

		1936		0		694		10		170		658		0		3169		16				253		16

		1937		0		685		11		178		744		0		3308		17				280		17

		1938		4		708		15		185		747		23		3349		18				306		18

		1939		13		736		25		200		807		21		3489		19				309		19

		1940		18		738		27		198		671		19		3725		20				261		20

		1941		23		787		27		164		868		19		3870		21				185		21

		1942		23		769		32		87		642		17		3827		22				264		22

		1943		25		692		40		157		730		18		4153		23				287		23

		1944		26		858		36		78		938		18		4607		24				386		24

		1945		26		548		23		34		1097		20		4716		25				512		25

		1946		25		566		31		48		1254		23		4771		27				680		27

		1947		36		631		34		84		1396		26		5120		28				813		28

		1948		36		716		44		163		1531		30		5577		30				1109		30

		1949		43		792		55		209		1538		32		5125		31				1372		31

		1950		45		861		77		253		1738		65		5533		33				1703		33

		1951		45		941		95		266		1945		79		6319		35				1849		35

		1952		45		1082		114		279		2038		99		6538		36				1997		36

		1953		48		1261		127		312		1990		109		6767		38				2372		38

		1954		39		1421		154		330		2146		129		6694		40				2581		40

		1955		36		1683		179		368		2425		149		7281		42				3086		42

		1956		33		1945		189		385		2735		163		7645		45				3191		45

		1957		43		2237		226		434		3033		176		7610		47				3330		47

		1958		90		2540		243		480		2922		209		6967		49				4016		49

		1959		106		2898		251		449		3099		227		7574		52				4346		52

		1960		274		3287		284		526		3277		225		7633		55				5022		55

		1961		478		3675		299		529		3474		229		7817		58				5395		58

		1962		791		4110		313		546		3767		243		8007		61				5956		61

		1963		1191		4549		330		540		3845		252		8255		64				6493		64

		1964		1731		4904		360		616		3967		286		8409		67				7417		67

		1965		2224		5355		358		685		4074		299		8578		71				7938		71

		1966		2739		5875		355		649		4027		381		9177		75				8852		75

		1967		3130		6293		346		752		4342		476		9699		78				9468		78

		1968		3863		6737		327		880		4487		730		10018		83				10562		83

		1969		4998		7120		320		1052		4494		864		10094		87				11331		87

		1970		6002		7842		309		1353		4593		993		10474		92				12579		92

		1971		5539		8394		299		1608		4543		1086		10712		96				15009		96

		1972		5666		8940		306		1809		4289		1121		10753		101				15950		101

		1973		5763		9926		296		2163		4643		1284		10702		107				19989		107

		1974		5486		10873		272		2245		4408		1383		10322		112				21193		112

		1975		4863		11746		416		2165		3991		1353		9424		118				18900		118

		1976		5578		12535		542		2482		4068		1521		9131		124				20375		124

		1977		6182		13112		739		2714		4287		1343		8969		131				20485		131

		1978		6038		13796		1357		2746		4523		1480		8605		138				19320		138

		1979		6689		14169		1729		2783		4904		1416		8562		145				19740		145

		1980		5973		14480		2290		2629		5282		1373		8247		153				16830		153

		1981		4331		14534		2307		2602		5712		1360		8051		161				14340		161

		1982		4422		14608		2516		2473		5794		1278		8003		169				11167		169

		1983		4277		14669		2934		2640		5802		1264		8029		178				10450		178

		1984		4616		14739		3267		2828		5889		1438		8182		188				10024		188

		1985		4772		14738		3544		2970		6063		1457		8222		198				8857		198

		1986		4697		15264		3713		3033		5872		1583		7993		208				10790		208

		1987		4695		15484		3974		3042		5705		1633		7420		219				10956		219

		1988		4920		15467		3991		3067		5850		1862		7289		230				12179		230

		1989		5338		15296		4308		3125		6097		2078		6893		242				13998		242

		1990		6001		14390		3800		3440		6445		2208		6636		255				14648		255

		1991		6266		13288		4170		3632		6755		2354		6651		269				14011		269

		1992		6287		11944		4407		3607		6709		2428		6503		283				15080		283

		1993		6124		11181		4631		3528		6731		2560		6363		298				15875		298

		1994		6172		10522		5542		3650		6905		2688		6194		313				15970		313

		1995		6460		10341		5828		3861		7235		2790		6195		330				16125		330

		1996		6788		10308		6137		3793		7877		2823		6154		347				16326		347

		1997		6946		10547		6201		3894		8404		3018		6090		366				17105		366

		1998		6846		10606		6168		3770		8434		3054		5950		385				18001		385

		1999		6454		10486		6302		3867		8019		2932		5591		405				17494		405

		2000		6734		11058		6319		4001		8036		2986		5534		650				18538		650

		2001		6621		11811		5942		3916		7893		2833		5485		660				15095		660

		2002		6512		12486		5787		3784		7789		2750		5726		658		27		14735		685

		2003		6400		13210		5654		3674		7682		2671		5375		658		30		14902		688

		2004		6294		13239		5305		3570		7428		2530		5046		658		33		16151		691

		2005		6194		13604		4978		3447		7187		2398		4738		658		36		17014		694

		2006		6101		13969		4671		3330		6956		2273		4450		658		40		17807		698

		2007		6013		14186		4384		3219		6736		2155		4180		658		44		18681		702

		2008		5904		14311		4114		3113		6508		2044		3926		658		49		19629		706

		2009		5738		14352		3861		2970		6290		1939		3688		627		53		20736		681

		2010		5578		14292		3624		2833		6081		1840		3466		599		59		21884		657

		2011		5408		13653		3401		2704		5882		1747		3257		571		65		22001		636

		2012		5245		13059		3193		2580		5690		1659		3061		545		71		22068		616

		2013		5058		12507		2997		2462		5507		1576		2878		520		78		22112		598

		2014		4895		11995		2813		2350		5327		1497		2706		496		86		22091		582

		2015		4738		11520		2641		2244		5155		1423		2544		473		95		22022		568

		2016		4588		11066		2480		2142		4989		1353		2393		452		104		21923		556

		2017		4444		10629		2328		2046		4830		1286		2251		431		114		21801		545

		2018		4306		10204		2186		1954		4676		1224		2117		411		126		21659		537

		2019		4173		9791		2053		1866		4529		1164		1992		392		138		21503		531

		2020		4045		9383		1928		1783		4388		1108		1875		374		152		21336		527

		2021		3922		8982		1810		1703		4251		1055		1765		357		168		21161		525

		2022		3805		8587		1700		1627		4120		1005		1661		341		184		20978		525

		2023		3691		8196		1597		1555		3994		957		1564		325		203		20789		528

		2024		3582		7811		1500		1486		3872		912		1473		310		223		20594		533

		2025		3476		7461		1409		1420		3755		869		1388		296		245		20365		541

		2026		3375		7059		1324		1357		3642		828		1307		282		270		20188		552

		2027		3277		6682		1244		1298		3533		790		1232		269		297		19988		566

		2028		3183		6326		1169		1241		3429		753		1161		257		327		19768		584

		2029		3092		5992		1098		1186		3327		719		1094		245		359		19528		604

		2030		3004		5678		1032		1134		3230		686		1032		234		395		19270		629

		2031		2919		5382		970		1085		3135		654		973		223		435		18997		658

		2032		2838		5103		912		1037		3044		625		917		213		478		18707		691

		2033		2758		4840		857		992		2957		597		865		203		526		18404		729

		2034		2682		4592		806		949		2872		570		816		194		578		18088		772

		2035		2608		4359		757		908		2790		544		771		185		636		17758		821

		2036		2537		4139		712		869		2711		520		727		177		700		17417		876

		2037		2468		3931		670		831		2634		497		687		168		770		17064		938

		2038		2401		3735		630		795		2560		475		648		161		847		16700		1008

		2039		2336		3550		592		761		2489		454		612		153		932		16325		1085

		2040		2273		3375		557		729		2419		435		578		146		1025		15938		1171

		2041		2212		3210		524		697		2353		416		546		140		1127		15540		1267

		2042		2154		3054		493		667		2288		398		516		133		1240		15131		1373

		2043		2097		2907		464		639		2225		381		488		127		1364		14710		1491

		2044		2041		2768		436		612		2165		364		462		121		1500		14276		1622

		2045		1988		2636		411		586		2106		349		436		116		1650		13829		1766

		2046		1936		2511		387		561		2049		334		413		110		1815		13367		1926

		2047		1885		2393		364		537		1994		320		390		105		1997		12890		2102

		2048		1837		2282		343		514		1941		306		369		100		2197		12397		2297

		2049		1789		2176		323		492		1889		293		350		96		2003		12299		2099

		2050		1743		2076		304		472		1839		281		331		91		1826		12187		1917





A

		All Hydrocarbons																		Tm		2020

																				Pm		2

																				b		0.27

																				U		30

				Con Oil		Heavy												Deepwater		Polar								Gas				NGL		Non-Con		All		All		Russia		Swing		Other

						Canada		Venezuela				New		Total						Alaska				Other		Total								Gas		Liquids		HC

								X-Heavy		Other		Other																		10:1

				Gb/a		kb/d		kb/d		k/bd		kb/d		kb/d		Gb/a		Gb/a		kb/d		Gb/a		Gb/a		Gb/a		Tcf/a		Gboe/a		Gb/a		Gboe/a		Gb/a		Gb/a

		Notes		#1		#2		#3		#4		#5						#6						#7				#8				#9		#10

		Pre-1930		16.94																								14.5		1.45

		1930		1.33						56				56		0.02						0.00		0.00		0.00		5		0.5		0.1				1		2		0.06		0.06		1.21

		1931		1.42						48				48		0.02						0.00		0.00		0.00		5		0.5		0.1				2		2		0.08		0.06		1.27

		1932		1.47						48				48		0.02						0.00		0.00		0.00		5		0.5		0.1				2		2		0.08		0.07		1.33

		1933		1.54						49				49		0.02						0.00		0.00		0.00		5		0.5		0.1				2		2		0.08		0.07		1.39

		1934		1.65						56				56		0.02						0.00		0.00		0.00		6		0.6		0.1				2		2		0.09		0.08		1.48

		1935		1.74						61				61		0.02						0.00		0.00		0.00		6		0.6		0.1				2		2		0.09		0.09		1.56

		1936		1.81						64				64		0.02						0.00		0.00		0.00		6		0.6		0.1				2		2		0.09		0.09		1.63

		1937		1.91						77				77		0.03						0.00		0.00		0.00		6		0.6		0.1				2		3		0.10		0.10		1.71

		1938		1.95						77				77		0.03						0.00		0.00		0.00		6		0.6		0.1				2		3		0.10		0.11		1.74

		1939		2.05						84				84		0.03						0.00		0.00		0.00		6		0.6		0.1				2		3		0.11		0.11		1.83

		1940		2.07						57				57		0.02						0.00		0.00		0.00		6		0.6		0.1				2		3		0.11		0.10		1.87

		1941		2.18						93				93		0.03						0.00		0.00		0.00		6		0.6		0.1				2		3		0.12		0.07		1.99

		1942		2.07						61				61		0.02						0.00		0.00		0.00		6		0.6		0.1				2		3		0.12		0.10		1.86

		1943		2.24						74				74		0.03						0.00		0.00		0.00		7		0.7		0.1				2		3		0.10		0.10		2.03

		1944		2.54						106				106		0.04						0.00		0.00		0.00		7		0.7		0.1				3		3		0.14		0.14		2.26

		1945		2.56						133				133		0.05						0.00		0.00		0.00		7		0.7		0.1				3		3		0.04		0.19		2.33

		1946		2.71						159				159		0.06						0.00		0.00		0.00		7		0.7		0.1				3		4		0.06		0.25		2.40

		1947		2.98						179				179		0.07						0.00		0.00		0.00		7		0.7		0.1				3		4		0.08		0.30		2.61

		1948		3.37						201				201		0.07						0.00		0.00		0.00		7		0.7		0.1				4		4		0.10		0.40		2.87

		1949		3.36						198				198		0.07						0.00		0.00		0.00		7		0.7		0.1				4		4		0.11		0.50		2.74

		1950		3.76						225				225		0.08						0.00		0.00		0.00		8		0.8		0.1		0.0		4		5		0.13		0.62		3.01

		1951		4.22						256				256		0.09						0.00		0.00		0.00		9		0.9		0.1		0.0		4		5		0.16		0.67		3.39

		1952		4.46						271				271		0.10						0.00		0.00		0.00		10		1.0		0.1		0.0		5		6		0.20		0.73		3.54

		1953		4.75						262				262		0.10						0.00		0.00		0.00		11		1.1		0.2		0.0		5		6		0.23		0.87		3.65

		1954		4.94						281				281		0.10						0.00		0.00		0.00		11		1.1		0.2		0.0		5		6		0.28		0.94		3.72

		1955		5.57						324				324		0.12						0.00		0.00		0.00		13		1.3		0.2		0.0		6		7		0.36		1.13		4.08

		1956		5.96						372				372		0.14						0.00		0.00		0.00		13		1.3		0.2		0.0		6		8		0.45		1.16		4.35

		1957		6.25						419				419		0.15						0.00		0.00		0.00		14		1.4		0.2		0.0		7		8		0.54		1.22		4.49

		1958		6.39						391				391		0.14				0		0.00		0.00		0.00		16		1.6		0.2		0.0		7		8		0.64		1.47		4.28

		1959		6.94						405				405		0.15				1		0.00		0.00		0.00		17		1.7		0.3		0.0		7		9		0.75		1.59		4.60

		1960		7.51						425				425		0.16				2		0.00		0.00		0.00		19		1.9		0.3		0.0		8		10		0.86		1.83		4.82

		1961		8.01		3				436				439		0.16				17		0.01		0.00		0.01		20		2.0		0.3		0.0		8		11		0.98		1.97		5.06

		1962		8.69		17				480				497		0.18				28		0.01		0.00		0.01		22		2.2		0.3		0.0		9		11		1.11		2.17		5.40

		1963		9.31		27				487				513		0.19				29		0.01		0.00		0.01		24		2.4		0.4		0.0		10		12		1.24		2.37		5.71

		1964		10.13		13				507				520		0.19				30		0.01		0.00		0.01		26		2.6		0.4		0.0		11		13		1.34		2.71		6.08

		1965		10.80		78				519				597		0.22				20		0.01		0.00		0.01		28		2.8		0.4		0.0		11		14		1.46		2.90		6.44

		1966		11.73		113				502				616		0.22				39		0.01		0.00		0.01		31		3.1		0.5		0.0		12		16		1.59		3.23		6.91

		1967		12.62		119				531				649		0.24				79		0.03		0.00		0.03		33		3.3		0.5		0.0		13		17		1.72		3.46		7.45

		1968		13.76		248				544				792		0.29				181		0.07		0.00		0.07		36		3.6		0.5		0.1		15		18		1.83		3.86		8.07

		1969		14.73		276				537				813		0.30				203		0.07		0.00		0.07		40		4.0		0.6		0.1		16		20		1.94		4.14		8.66

		1970		16.15		281				554				835		0.30				226		0.08		0.00		0.08		39		3.9		0.6		0.1		17		21		2.08		4.59		9.47

		1971		17.26		380				537				917		0.33				218		0.08		0.00		0.08		42		4.2		0.6		0.1		18		23		2.25		5.48		9.53

		1972		17.86		474				480				954		0.35				199		0.07		0.00		0.07		44		4.4		0.7		0.1		19		24		2.39		5.82		9.65

		1973		20.03		159				506				665		0.24				198		0.07		0.00		0.07		47		4.7		0.8		0.1		21		26		2.59		7.30		10.14

		1974		20.55		5				454				459		0.17				192		0.07		0.00		0.07		48		4.8		0.9		0.1		22		27		2.82		7.74		9.99

		1975		19.34		73				360				433		0.16				189		0.07		0.00		0.07		47		4.7		0.9		0.1		20		25		3.05		6.90		9.39

		1976		20.57		263				344				607		0.22				171		0.06		0.00		0.06		50		5.0		1.0		0.2		22		27		3.28		7.44		9.86

		1977		21.16		228				342				570		0.21				154		0.06		0.00		0.06		50		5.0		1.0		0.2		22		28		3.54		7.48		10.14

		1978		21.17		803				323				1126		0.41				839		0.31		0.00		0.31		51		5.1		1.1		0.2		23		28		3.76		7.05		10.36

		1979		21.95		274				350				623		0.23				1314		0.48		0.00		0.48		51		5.1		1.2		0.2		24		29		3.89		7.21		10.85

		1980		20.90		69				323				392		0.14				1520		0.55		0.00		0.56		51		5.1		1.2		0.2		23		28		4.02		6.14		10.73

		1981		19.49		161				314				475		0.17				1655		0.60		0.00		0.60		52		5.2		1.3		0.2		22		27		4.09		5.23		10.17

		1982		18.41		352				274				626		0.23				1685		0.62		0.00		0.62		52		5.2		1.2		0.2		20		26		4.12		4.08		10.21

		1983		18.34		356				269				625		0.23				1695		0.62		0.00		0.62		52		5.2		1.2		0.2		20		26		4.15		3.81		10.38

		1984		18.68		294				259				553		0.20				1736		0.63		0.00		0.63		57		5.7		1.4		0.2		21		27		4.11		3.66		10.91

		1985		18.55		347				250				597		0.22				1740		0.64		0.00		0.64		58		5.8		1.4		0.2		21		27		3.99		3.23		11.33

		1986		19.40		438				250				688		0.25				1850		0.68		0.00		0.68		60		6.0		1.4		0.3		22		28		4.12		3.94		11.34

		1987		19.39		500				239				738		0.27				1893		0.69		0.00		0.69		63		6.3		1.5		0.3		22		28		4.18		4.00		11.21

		1988		20.02		443				249				692		0.25				2002		0.73		0.00		0.73		65		6.5		1.6		0.3		23		29		4.17		4.45		11.41

		1989		20.94		427				260				687		0.25				1952		0.71		0.00		0.71		67		6.7		1.6		0.3		24		31		4.07		5.11		11.77

		1990		21.11		494				313				807		0.29		0.02		1834		0.67		0.00		0.67		70		7.0		1.7		0.3		24		31		3.76		5.35		12.00

		1991		20.95		571				352				923		0.34		0.02		1785		0.65		0.00		0.66		72		7.2		1.8		0.3		24		31		3.36		5.11		12.47

		1992		20.90		628				347				975		0.36		0.03		1764		0.64		0.00		0.65		72		7.2		1.8		0.4		24		31		2.88		5.50		12.51

		1993		20.91		644				350				994		0.36		0.05		1650		0.60		0.01		0.61		73		7.3		1.9		0.4		24		32		2.60		5.79		12.52

		1994		21.15		600				369				969		0.35		0.07		1573		0.57		0.01		0.58		74		7.4		1.9		0.4		24		32		2.32		5.83		13.00

		1995		21.59		667				391				1058		0.39		0.10		1538		0.56		0.01		0.57		75		7.5		2.0		0.4		25		33		2.26		5.89		13.45

		1996		22.10		687				441				1128		0.41		0.12		1428		0.52		0.01		0.53		79		7.9		2.0		0.4		25		34		2.19		5.96		13.95

		1997		22.84		791				477				1269		0.46		0.19		1361		0.50		0.02		0.51		79		7.9		2.1		0.5		26		34		2.23		6.24		14.36

		1998		23.07		879				468				1347		0.49		0.26		1133		0.41		0.02		0.44		80		8.0		2.1		0.5		26		35		2.21		6.57		14.29

		1999		22.47		790				418				1208		0.44		0.29		1020		0.37		0.03		0.40		82		8.2		2.2		0.5		26		34		2.16		6.39		13.92

		2000		23.31		953				454				1407		0.51		0.38		977		0.36		0.04		0.39		86		8.6		2.2		0.5		27		36		2.31		6.77		14.23

		2001		21.99		985		120		425				1530		0.56		0.87		936		0.34		0.05		0.39		90		9.0		2.4		0.6		26		36		2.52		5.51		13.97

		2002		21.99		1064		270		433		50		1817		0.66		0.75		896		0.33		0.06		0.39		94		9.4		2.7		0.6		26		37		2.64		5.38		13.97

		2003		21.99		1149		470		442		75		2136		0.78		0.98		858		0.31		0.08		0.40		99		9.9		2.9		0.6		27		38		2.77		5.44		13.78

		2004		21.99		1241		660		450		113		2464		0.90		1.23		822		0.30		0.11		0.41		104		10.4		3.1		0.7		28		39		2.91		5.90		13.18

		2005		21.99		1340		660		459		169		2628		0.96		2.03		787		0.29		0.14		0.43		109		10.9		3.3		0.7		29		40		3.06		6.21		12.72

		2006		21.99		1447		660		469		177		2753		1.00		2.43		754		0.28		0.18		0.46		115		11.5		3.4		0.7		29		42		3.18		6.50		12.31

		2007		21.99		1563		660		478		186		2887		1.05		2.64		722		0.26		0.23		0.50		120		12.0		3.6		0.8		30		43		3.28		6.82		11.90

		2008		21.99		1688		660		488		195		3031		1.11		2.81		692		0.25		0.30		0.55		126		12.6		3.8		0.8		30		44		3.34		7.16		11.49

		2009		21.99		1823		660		497		205		3186		1.16		2.92		662		0.24		0.38		0.63		133		13.3		4.0		0.9		31		45		3.38		7.57		11.05

		2010		21.99		1969		660		507		215		3352		1.22		3.01		634		0.23		0.49		0.72		139		13.9		4.2		0.9		31		46		3.38		7.99		10.63

		2011		21.42		2107		660		517		220		3504		1.28		3.13		608		0.22		0.61		0.83		146		14.6		4.4		0.9		31		47		3.16		8.03		10.23

		2012		20.87		2233		660		528		224		3645		1.33		3.15		582		0.21		0.76		0.97		154		15.4		4.6		1.0		31		47		2.97		8.05		9.85

		2013		20.33		2345		660		538		229		3772		1.38		3.15		557		0.20		0.93		1.13		161		16.1		4.8		1.0		31		48		2.78		8.07		9.48

		2014		19.80		2439		660		549		233		3881		1.42		3.07		534		0.19		1.12		1.31		169		16.9		5.1		1.1		31		49		2.61		8.06		9.13

		2015		19.29		2512		660		560		238		3970		1.45		2.90		511		0.19		1.32		1.51		170		17.0		5.1		1.2		30		48		2.44		8.04		8.81

		2016		18.79		2562		660		571		243		4036		1.47		2.72		490		0.18		1.52		1.70		170		17.0		5.1		1.2		30		48		2.29		8.00		8.50

		2017		18.31		2613		660		583		247		4104		1.50		2.45		469		0.17		1.71		1.88		170		17.0		5.1		1.3		29		48		2.15		7.96		8.20

		2018		17.84		2666		660		594		252		4172		1.52		2.15		449		0.16		1.86		2.03		170		17.0		5.1		1.4		29		47		2.01		7.91		7.92

		2019		17.37		2719		660		606		257		4243		1.55		1.78		430		0.16		1.96		2.12		170		17.0		5.1		1.4		28		46		1.89		7.85		7.64

		2020		16.93		2773		660		618		263		4314		1.57		1.45		412		0.15		2.00		2.15		170		17.0		5.1		1.5		27		46		1.77		7.79		7.37

		2021		16.49		2829		660		631		268		4387		1.60		1.21		395		0.14		1.96		2.11		170		17.0		5.1		1.6		27		45		1.66		7.72		7.11

		2022		16.06		2885		660		643		273		4462		1.63		1.00		378		0.14		1.86		2.00		170		17.0		5.1		1.7		26		44		1.55		7.66		6.85

		2023		15.65		2943		660		656		279		4538		1.66		0.78		362		0.13		1.71		1.84		170		17.0		5.1		1.7		25		44		1.46		7.59		6.60

		2024		15.24		3002		660		669		284		4616		1.68		0.62		347		0.13		1.52		1.65		170		17.0		5.1		1.8		24		43		1.37		7.52		6.36

		2025		14.85		3062		660		683		290		4695		1.71		0.50		332		0.12		1.32		1.44		170		17.0		5.1		1.9		24		43		1.28		7.43		6.14

		2026		14.47		3093		660		696		296		4745		1.73		0.41		318		0.12		1.12		1.23		170		17.0		5.1		2.0		23		42		1.20		7.37		5.90

		2027		14.09		3124		660		710		302		4795		1.75		0.32		305		0.11		0.93		1.04		170		17.0		5.1		2.1		22		41		1.13		7.30		5.67

		2028		13.73		3155		660		725		308		4847		1.77		0.26		292		0.11		0.76		0.86		170		17.0		5.1		2.3		22		41		1.06		7.22		5.46

		2029		13.37		3186		660		739		314		4899		1.79		0.21		279		0.10		0.61		0.71		170		17.0		5.1		2.4		21		41		0.99		7.13		5.26

		2030		13.03		3218		660		754		320		4952		1.81		0.17		268		0.10		0.49		0.58		170		17.0		5.1		2.5		21		40		0.93		7.03		5.07

		2031		12.69		3250		660		769		326		5006		1.83		0.14		256		0.09		0.38		0.48		170		17.0		5.1		2.6		20		40		0.87		6.93		4.89

		2032		12.36		3283		660		784		333		5060		1.85		0.11		246		0.09		0.30		0.39		170		17.0		5.1		2.8		20		40		0.82		6.83		4.72

		2033		12.04		3316		660		800		340		5115		1.87		0.09		235		0.09		0.23		0.32		170		17.0		5.1		2.9		19		39		0.76		6.72		4.56

		2034		11.73		3349		660		816		346		5171		1.89		0.08		225		0.08		0.18		0.26		170		17.0		5.1		3.0		19		39		0.72		6.60		4.42

		2035		11.43		3382		660		832		353		5228		1.91		0.06		216		0.08		0.14		0.22		170		17.0		5.1		3.2		19		39		0.67		6.48		4.28

		2036		11.14		3416		660		849		360		5286		1.93		0.05		207		0.08		0.11		0.18		170		17.0		5.1		3.4		18		39		0.63		6.36		4.15

		2037		10.85		3450		660		866		368		5344		1.95		0.04		198		0.07		0.08		0.16		170		17.0		5.1		3.5		18		39		0.59		6.23		4.03

		2038		10.57		3485		594		883		375		5337		1.95		0.03		189		0.07		0.06		0.13		170		17.0		5.1		3.7		18		38		0.55		6.10		3.92

		2039		10.29		3520		535		901		382		5338		1.95		0.03		181		0.07		0.05		0.12		170		17.0		5.1		3.9		17		38		0.52		5.96		3.82

		2040		10.03		3555		481		919		390		5345		1.95		0.02		174		0.06		0.04		0.10		170		17.0		5.1		4.1		17		38		0.49		5.82		3.73

		2041		9.77		3590		433		937		398		5359		1.96		0.02		166		0.06		0.03		0.09		162		16.2		4.8		4.3		17		37		0.46		5.67		3.64

		2042		9.52		3626		390		956		406		5378		1.96		0.02		159		0.06		0.02		0.08		153		15.3		4.6		4.5		16		36		0.43		5.52		3.57

		2043		9.27		3663		351		975		414		5402		1.97		0.01		153		0.06		0.02		0.07		146		14.6		4.4		4.7		16		35		0.40		5.37		3.50

		2044		9.03		3699		316		995		422		5432		1.98		0.01		146		0.05		0.01		0.07		138		13.8		4.2		4.9		15		34		0.38		5.21		3.45

		2045		8.80		3736		284		1015		431		5466		1.99		0.01		140		0.05		0.01		0.06		132		13.2		3.9		5.2		15		33		0.35		5.05		3.40

		2046		8.57		3774		256		1035		439		5503		2.01		0.01		134		0.05		0.01		0.06		125		12.5		3.7		5.5		14		32		0.33		4.88		3.36

		2047		8.35		3811		230		1056		448		5545		2.02		0.01		129		0.05		0.01		0.05		119		11.9		3.6		5.7		14		32		0.31		4.71		3.34

		2048		8.13		3849		207		1077		457		5590		2.04		0.01		123		0.04		0.00		0.05		113		11.3		3.4		6.0		14		31		0.29		4.52		3.32

		2049		7.92		3888		186		1098		466		5639		2.06		0.00		118		0.04		0.00		0.05		107		10.7		3.2		6.3		13		30		0.27		4.49		3.16

		2050		7.72		3927		168		1120		476		5690		2.08		0.00		113		0.04		0.00		0.04		102		10.2		3.1		6.6		13		30		0.25		4.45		3.02

		Total		1609												93		53								51		9904				276		135		2083		2218

		Post2050		341												207		12								-21		96				124

		Ultimate		1950												300		65								30		10000				400		200		2745		2945





B

		NOTES																Reported new Capacity by 2010

		#1		2001 Base Case Scenario														Suzuki Foundation

		#2		Pre-2001 from existing data. Production increased to reach 2 Mb/d by 2010														Expansion of tar sands kb/d

		#3		Extra-Heavy contracted														Syncrude		265

								kb/d		Start								Suncor		295

				Petrozueta				120		2002								Shell,Chevron Western		155

				Cerro Negro				120		2001								Mobil		160

				Sincor				200		2003								Canada Nat Res		300

				Petrolera Hamaca				215		2004								True North		190

		#4		Difference btw. O&GJ and Con.														SynEnCo		50

		#5		Uncertain provision for unidentified new heavy oil anywhere														Steam assisted

		#6		From 2001 Update														Alberta En		100

		#7		Hubbert based on 5 Gb Ult in 2035 for other Arctic regions														PetroCanada		130

		#8		Assumes 5% increase to plateau 2015-2040 at 170 Tcf/a														Gulf Canada		100

				followed by decline at 5% delivering an Ult of 9904 Tcf														Imperial		55

		#9		Taken from DoE data from 1990-1999 (percentage of Gas as Gboe														Pan Canadian		70

				was 24-26%, so gradually reduced pre-1990, and increased to max														various small		130

				of 30% in future.														total		2000

		#10		Assumes 0.3 Gboe/a in 2030 rising at 5%






