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ASPO is a network of scientists, affiliated with European institutions and universities, having an interest in determining the date and impact of the peak and decline of the world’s production of oil and gas, due to resource constraints. 
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Missions:

1. To evaluate the world’s endowment and definition of oil and gas;

2. To study depletion, taking due account of economics, demand, technology and politics;

3. To raise awareness of the serious consequences for Mankind.

Newsletters:  This and past newsletters issues can be seen on the following websites:

http://www.asponews.org
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The General Depletion Picture
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 386. Russia faces depletion too

It seems that Russia is also beginning to face production constraints, no doubt exacerbated by the threatened collapse of the Yukos Company, which is in conflict with the government over tax claims.  

Russia: Oil production to be flat in 2005

THE ASSOCIATED PRESS

MOSCOW -- Russia's oil production will probably stay flat or even drop in 2005, a top Russian energy official said Friday.

"Those years where we hit growth rates of 20 percent are behind us," Federal Energy Agency head, Sergei Oganesyan said.

Russia's booming oil production in recent years has made it the world's second largest producer, behind only Saudi Arabia. At the end of the 1990s, it posted several years of double-digit growth rates.

In May, Russia pumped more than 9 million barrels a day, a post-Soviet high.

Russia plans to keep boosting production this year in a bid to take advantage of high world prices for oil, its main export commodity. Oganesyan said his agency expects oil output to increase between 7 percent and 8 percent this year.

But in the years to come, he said, production would remain relatively steady.

"I expect Russia's oil production to stabilize, or even slightly dip, in 2005," he said.

(Reference furnished by Douglas Low)

387. It’s the same story for Natural Gas

Jean Laherrère presented a comprehensive review of the status of gas depletion at the Berlin ASPO workshop. Evidently, the public data are even less reliable than is the case for oil, with much confusion over what is actually measured by failing to properly identify flared and re-injected gas or take into account the non-flammable components. It is noteworthy that world discovery peaked in 1971 with the discovery of the huge accumulation of the North Field of Qatar, including its Iranian extension (South Pars), and has been declining ever since, as confirmed by ExxonMobil. 

The analysis indicates that about 8800 Tcf have been found, of which 2700 Tcf have been produced. Extrapolating the discovery trend indicates that about 1200 Tcf awaits discovery. Non-Conventional gas, principally coal-bed methane and so-called “tight”gas, may contribute perhaps another 2000 Tcf this Century, being constrained more by extraction rate than the resource itself.

World production has been rising steadily over the past decades to the present level of about 100 Tcf/a.  It is likely to reach a general peak around 2030 at about 135 Tcf/a, and then decline, being far below the notional demand as forecast by most official institutions (EU, IEA, DoE etc).

North American gas production (Canada,, USA, Mexico) is set to decline sharply from 22 Tcf/a to about 6 Tcf/a by 2015, reflecting falling earlier discovery after a time-lapse of 23 years. Europe too is in steep decline with production falling to half its present level of 11 Tcf/s by 2030. The former Soviet Union is likely to reach a second peak of about 30 Tcf/a by around 2012, reflecting an earlier discovery peak in the late 1980s as well as the anomalous post-Soviet fall. Production will have fallen to about 15 Tcf/a by 2030, meaning that it will be unable to meet Europe’s import demands. Individual countries will face shortages before the global peak because of the transport constraints.

In all these cases, production is constrained by pipeline capacities, which generally have the effect of capping the natural peak to deliver a plateau with a subsequent steeper decline. Britain was exceptional in this regard in that it did not rely on long distance pipelines, and its open market environment achieved a high peak, now followed by a precipitate fall.

No doubt imports of liquefied gas by the main consuming countries are set to rise, although some 12% of the energy is lost in the liquefaction process. The availability of specialised LNG tankers is another constraint.

It is now evident that the World approaches the end of the first half of the Oil Age, but the second half of the Gas Age does not theoretically dawn until around 2030, giving a short respite. However a survey of actual development projects by the Petroleum Review suggests that supply shortfalls may appear quite soon
388. Comparison with BP Reserves Estimate

The following table compares this Newsletter’s current model with BP’s 2002 initial and revised reserve estimates, and its 1993 estimate. The countries are listed in order of their total endowment. The discrepancies between the two data-sets are largely explained by the fact that they measure different things, and have different objectives. We try to distinguish the several different categories of oil  (Regular Oil, deepwater, polar, heavy oil and gas–liquids) because each has its own costs, characteristics and, above all, depletion profile, whereas BP lumps them all together. BP accepts the official numbers on the Middle East countries without question, despite the fact that they have implausibly barely changed for many years, despite production. The discrepancies for the US, Brasil, Angola and Nigeria are easily explained in terms of BP’s inclusion of deepwater reserves. BP also includes Extra-Heavy Oil, bitumen and derivatives in Canada and Venezuela, applying some arbitrary cut-off for what it deems to be Reserves. 

The BP estimates refer to what it calls Proved Reserves, although admitting that they do not necessarily comply with SEC rules. Our estimates refer to best estimates of what actually remains to be produced from known fields, assuming maximum economic incentive and the application of known technology. This roughly equates with what is meant by the terms Proved & Probable, 2P, P50, or Mean Probability, although each term has a slightly different definition.
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Our model refers to so-called Regular Oil, which includes condensate, but excludes heavy, deepwater, Polar, and NGL from gasfields. The grand total for all categories is not in fact far from what BP reports on a different basis, but there are many marked differences for individual countries. 

The scale of confusion on the whole topic is well demonstrated. The object of the exercise is to forecast future production with appropriate depletion profiles for each category, taking into account past production and discovery trends.

The most fatuous and misleading approach is to take the Reserve number and divide it by current production to say that the Reserves support current production for 41 years, ignoring the natural decline observed in all fields and countries. It is in this regard that BP deserves serious criticism. If its objective is to evade the issue of depletion to impress the stockmarket with the pretence that finding oil is just a matter of economic incentive and technology, it risks being accused of culpable fraud.

That contrasts with the stance of other oil companies. ExxonMobil has stressed how discovery has been declining for forty years, despite every incentive, a worldwide search, always aimed at the biggest and best prospects, technological progress and greatly improved geological knowledge. Chevron-Texaco gives the same message (Item 401)

389. Crude turns sour

Not only is crude supply getting scarcer but it is getting more sour, as the percentage of high sulphur heavy oil rises in the global mix. Sour oil is more difficult to refine, which gives an additional price premium to light oil. 

390. The Rimini Protocol and an over-populated world

William Stanton, author of Rapid Growth of Human Populations 1750-2000 ISBN 0-906522-21-8, writes
I enjoyed reading your booklet The Truth about Oil... and agreed with everything until page 37, where you choose Option 3, Consumer Restraint. You go on to propose the Oil Depletion Protocol, for the best and most humane reasons, I’m sure. However, I fear that Option 2, Profiteering by War, will be what actually happens. When I try to quantify the ‘smaller population’ that you predict (See p.140  my book) I arrive at the shockingly low figure of 0.5 to 1 billion for the world in about 2100. My reasoning is based on the hopeless performance of ‘renewables’ (so far) at generating energy in anything like the amounts needed to replace oil and the other fossil fuels.

Before about 1750, when fossil fuel use took off, world population was around 0.6 billion (World graph, p. 7), with most people poverty-stricken by our standards. I very much doubt whether in 2100 our advanced technology (depending on limited electricity and scarce liquid fuels produced from biomass, tar sands, coal, oil shale etc.) could sustain a comfortable standard of living for 0.6 billion, which is why I suggest that 0.3 billion will be living at lower standards. Arguing from a different direction, if peak production of fossil fuels, today, provides a comfortable standard of living for about one billion people, that comfort will be available to only a small fraction of one billion when fossil fuels are nearly gone.

So unless a miracle happens and nuclear energy plus new currently undreamed-of renewables can close the energy gap very soon, the present Century will see a reduction of world population from a peak of 7 or 8 billion to less than one billion. On precedent (e.g. sections 5.8 and 6.3 of Rapid Growth...), I cannot believe that this will happen peacefully, as following the Protocol requires. I am convinced, by many precedents, that the strong nations will seize what they want, leaving weak ones to their fate.

You may find my conclusions too awful. I must be very cold-blooded. But if you accept them, what can be done? As I see it, the humane thing would be to minimize ultimate human misery by taking all possible steps to peacefully reduce the numbers of people worldwide while there is still time. Again, I can’t see this happening, because it is not politically correct.  

391 Heavy oil of Canada

Walter Youngquist, author of Geodestinies, comments as follows (slightly edited)
Shell has essentially given up on conventional oil and gas exploration in Canada, knowing it to be a markedly declining situation. There are just not many good prospects left. Oil sands are a sure thing, which will allow Shell to survive in Canada in some form for a long time to come, although as a shadow of its former self.

The same thing goes for Imperial Oil (an ExxonMobil Subsidiary). It is buying back its own stock which helps per share earnings even as basic income goes down. It, like Shell, is already concentrating on the oil sands, having a 25% stake in Syncrude, the largest Operator. It too will survive as an oil company, but based on oil sand operations.

How far this game can be pushed and how many can get into it is the question for there are two physical limitations. One is water supply, and the other is the energy needed to produce the oil sands. Now they use natural gas, but that is declining, and will have been exhausted long before the oil sands. So what will they do then? 

Perhaps they can be self-sustaining, by consuming some of their product to supply the needed energy. This would show what the real net energy recovery for the oil sand is. Equating a barrel of oil sand oil with conventional oil, where the net energy yield is high is not a valid thing to do. This throws into doubt the decision by the Oil & Gas Journal to start including oil from the Athabaska tarsands in its global compilation of conventional oil.

392 Updating the Depletion Model

Several people have pointed out various inconsistencies in the depletion model as shown in the graphs and table in the Newsletter – one doing so in abusive terms. It will be readily understood that modelling depletion is far from an exact science, given the appallingly unreliable data, especially in the public domain. The model accordingly evolves all the time as new information and insights come in. Furthermore, there is plenty of scope for clerical errors in compiling all the many spreadsheets, especially when done by someone lacking mathematical aptitude.

The date of peak for so-called Regular Oil is reported as computed, but it is stressed that it is a rather flat peak, so that relatively minor changes in the input can shift the date by a few years. The currently preferred scenario assumes that the key Middle East Gulf countries are in practice producing at maximum capacity, such that their production will be flat to their midpoints of depletions (save in Iraq where a minor increase is anticipated). This explains why the current peak has moved forward to 2005 from the earlier scenario which had assumed that these countries could act in a swing role making up the difference between world demand and what the other countries deliver, giving a peak in 2010. Consideration is now being given to a new scenario that would extend plateau production beyond midpoint for countries with low depletion rates, which might make better sense. It could be called the Infanticide Case insofar as it leaves less for the next generation

The Non-Regular categories present greater difficulties. They were modelled out to 2050, but provision was made for subsequent production to deliver rounded totals out to 2075, based on little more than a guess as to what might be eventually available. However, as Jean Laherrère has pointed out, extrapolating the production trend to 2075 did not in fact yield the indicated numbers. The first solution was to extend the cut-off from 2075 to 2100, recognising that the tail end could drag on for a long time, delivering a fair amount at very low rates. But now by actually modelling the production profiles for heavy oil, deepwater oil, polar oil and NGL to 2100, it transpires that this is not an adequate solution unless of course there is some unforeseeable late stage increase from for example miracle new technology. On balance it seems better to correct the Table as shown. The total works out at 2420 Gb, but it is rounded to 2500 Gb so as not to imply more accuracy than justified. 

The new calculation still delivers a peak for all liquids in 2006, but there is less in the tail end than had previously been indicated. 

The revision highlights the need to run a thorough audit of the model, which hopefully can soon be achieved. But whatever the uncertainties of the details, not forgetting the clerical errors, there can be little doubt that we do reach the end of the first half of the Oil Age..

The shortcomings that remain in the Depletion Model itself should not be allowed to deflect attention from this greater issue, which stares us in the face (see Item 402 below) 

393. Country Assessment – Azerbaijan

Azerbaijan covers an area of about 86 000 km2 between Russia and Iran on the western shore of the Caspian Sea. About one-third of the country is made up of fertile lowlands, while the rest comprises the Caucasus Mountains rising to almost 4500m. It enjoys a dry sub-tropical climate of cold winters and hot summers, although much affected by altitude. The lowlands are cultivated partly with the help of extensive irrigation canals 
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The present population amounts to about 8 million. The country has lain at the cross-roads of history between the Russia, Iran and Turkey. Originally populated by nomadic Turkic tribes having links with Iran, it came briefly under Christian influences based in Armenia, before reverting to the Shi’ite Muslim world of Iran.

Russia conquered much of the territory during the early 19th Century, taking the Aphseron Peninsula where surface seepages of oil had long been known. Baku, the capital, soon developed into an important oil centre, attracting immigrant labour to work in the oilfields. By 1900, it was providing more than half of the World’s supply of oil, which was being developed mainly by the Nobel Brothers of Sweden and Shell Oil in co-operation with the Rothschilds bank. Operating conditions were appalling, and formed a natural breeding ground for revolution and revolt. The interior of the country was a no-mans-land of divergent ethnic and religious groups, given to banditry and conflict. The Christian factions generally prospered from the oil wealth more than did the Muslims, who were substantially disenfranchised by lack of property rights. The situation gave rise to much resentment, amongst not only the workers themselves but various intellectuals who supported their cause. A particularly bloody uprising in 1905 brought to prominence no less than Josef Stalin, an oil workers’ leader, in a movement that culminated in the Bolchevik Revolution of 1917, changing the World.  

It paved the way for the establishment of an Azerbaijani State in 1918 by nationalists, backed by the Turkish Army. It was followed by a massacre of predominantly Christian Armenians. A British Army briefly occupied the territory after the war, but put up little resistance when the Red Army marched into Baku on January 15th 1920. The territory then became a fully-fledged member of the USSR, remaining under the close control of Moscow, which no doubt was particularly interested in retaining access to its oil.

The long-standing conflict with the Christian Armenians in an enclave, known as Nagorro-Karabakh, erupted again in 1988 and continued for two years until suppressed by Russian forces. Political instability ensued until 1993, when Haydar Aliyev, a former KGB Official and Communist leader, came to power. He has managed to survive, despite various pressures and abortive coups. 

In 1998, he was granted an enthusiastic welcome in Washington on signing oil concessions to eight Western oil consortia. Much attention has since been devoted to the means of exporting oil from this landlocked territory. The shortest route is through Iran, but that was rejected on political grounds. An alternative proposal for a line through Georgia to the Black Sea was also considered. But it involved either the risks of increased tanker traffic through the environmentally sensitive Bosphorus, or trans-shipment in Bulgaria to a second pipeline to the Adriatic passing through Kosovo, where a large US military base was established for possibly not unrelated reasons. But finally it was decided to choose the most costly route to Cayhan on the Mediterranean coast of Turkey. This 42-inch line, which is 1760 kms in length, is now under construction under the management of BP at a cost of some $3 billion. The project may carry the hallmark of the Washington Think Tank, aiming to forge a Turko-Caspian alliance under US military and economic dominion, built on the common interest of royalties from the production and transport of oil. If and when completed, it will have a capacity of as much as 1 Mb/d. But serious doubts must remain as to how reliable the flow of oil will be. The pipeline passes through mountainous country, which is occupied by disaffected people with a long tradition of violence, based on deep-seated ethnic and religious conflicts. Their passions have no doubt been further inflamed by recent events in Iraq. Yet further political turmoil may be expected to accompany the selection of a successor to Aliyev, who is now 81 years of age and one of the last of the old-style Communist strongmen, in the tradition of Milosovic and Saddam Hussein. Political risks apart, the pipeline probably has a useful life of no more than 10-15 years before natural depletion begins to reduce through-put. That the West places so much emphasis on this uncertain supply of oil demonstrates just how few alternatives there are.   

In geological terms, the country straddles the palaeo-delta of the Volga River, comprising a sequence of much-faulted Tertiary sands and clays, giving multiple reservoirs. The interbedded clays in the lower part of the sequence provide rather lean, gas-prone source rocks. Gas seepages have given rise to mud-volcanoes, being large mounds of mud brought to the surface by gas, which sometimes catch fire. To the south and east, the sequences is buried beneath a Pliocene fill in the foredeep of the Elburtz Mountains of Iran, where the source-rocks are over-mature, yielding gas-condensate.
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 Azerbaijan boasts some of the world’s oldest giant fields, including Balakhany-Sanbunchi with about 2.5 Gb (1871), Bibi-Eybat with slightly less (1873), and Surakhany with almost 1 Gb in (1904). A second phase of exploration during the last half century delivered a further batch of generally smaller discoveries onshore and in the near offshore. The entry of foreign companies after the fall of the Soviets brought in two already identified major offshore fields Azeri-Chirag-Guneshli and Shakh Deniz, but the results have failed to live up to early expectations. About 150 wildcats have now been drilled on what is quite a small prospective area. Production is currently running at about 300 kb/d at far below capacity pending the construction of the new export pipeline when it may triple. The midpoint of depletion is forecast for around 2015, when production would decline at about 2.5% a year. The country, with a relatively small consumption, is set to remain an exporter for many years, the uncertain political environment allowing.        

 
394. Britain becomes a net oil importer and the Archbishop gives a warning

Britain came within an ace of becoming a net oil importer for the first time in 13 years in May, helping the country's trade deficit widen unexpectedly to £3.4 billion. National Statistics said that the surplus on trade in oil was £137 million in May compared with £184 million the month before and nearly £400 million in March. By volume, imports have already exceeded exports, with inflows of 4.91 million tonnes of oil in May exceeding inflows of 4.80 million tonnes. 

Britain has not since August 1991 announced, by value, higher imports of oil than exports from its North Sea fields. While deficits were initially reported for September and April the figures were later revised to show surpluses. 

Analysis of underlying data, however, has revealed that Britain may soon take on permanently to the status of oil importer, with North Sea production, which peaked at 2.9 million barrels a day in 1999, set to fall to near half that level by 2007. The country's position in oil trading has become particularly important in recent months when Middle Eastern tensions, and shortfalls in US stockpiles, have sent oil prices to their highest levels since the 1980s. 

The data was announced as National Statistics revealed that the UK trade deficit widened in May despite a 4 per cent surge in goods exports to European Union nations. Exports to countries outside Europe fell by 3 per cent. National Statistics said: "The latest estimate of the rend suggest that the goods deficit is widening. The trends in the value of trade show exports falling and imports flat." 

The data was viewed as offering little short-term threat to the UK economy. However, the Centre for Economics and Business Research warned of "a nasty surprise may well come sometime in the next few months". 

The CEBR said: "The UK's trade in oil is steadily moving from comfortable surplus to deficit, and economic slowdowns in China and the US may hamper UK export growth to these key markets. Meanwhile the UK's appetite for imports remains voracious.                                                  (Contributed by Douglas Low)
The Archbishop of Canterbury has also addressed the moral issues of Oil Depletion, commenting perceptively  “How supplies are to be secured at existing levels becomes a grave and moral question for the wealthier states, and a real destabiliser of international relations…………. And in a world of severely limited supply, it is also clear that for the less economically advantaged countries the chances of equal access to fossil fuel supply is negligible” see  www.gci.org.uk/speeches/Williams.pdf 

It sounds as if he would keenly endorse the proposed Depletion Protocol, see Item 395 below 

395. Depletion Protocol

The Pio Manzu Research Centre has announced that it will be organising a world conference in 2005 on the oil situation, including the proposed Depletion Protocol. It will be held in Rimini in Italy with the  anticipated participation of  world leaders and key experts.  An outline of the proposed Protocol, which addresses some of the concerns expressed by the Archbishop, is contained in the booklet The Truth About Oil and the Looming World Energy Crisis, available from info@eagleoffice.net  

396 China orders power-cuts

The Times of July 9th reports that the Chinese Government has been forced to impose crippling power cuts, leaving luxury hotels in Beijing without air conditioning or elevators, and many factories on short or staggered time. Energy consumption has been growing at 10% a month as the country utilised its cheap labour force to feed world markets with consumer goods. The situation underlines that manufacturing depends on energy for which cheap human labour is no substitute.

The country relies heavily on coal for power-generation, and is flooding large areas of fertile land for hydro-electricity, both carrying heavy environmental costs. 

China’s population increased three-fold from about 400 million to 1.3 billion during the first half of the Oil Age. Its recent turn to capitalism has brought affluence to 100 million people who are now equipped with television sets, air-conditioning and private cars which however become little more than status symbols without the energy to power them.  The country’s oil supply is at peak and set to decline at about 4% a year. Ironically, its recent economic success leaves it ever less prepared for the second half of the Oil Age, which now dawns. It is an over-stretched environment in other respects too with advancing desertification and falling water tables. If this huge population cannot be sustained at home, where will it go? and will it be well received elsewhere?  

397 House of Commons Presentations

C.J.Campbell and Chris Skrebowski, Editor of the Petroleum Review, gave presentations on oil depletion to two Parliamentary Committees in London on July 6th. The Minister of Energy had agreed to open he occasion but predictably did not in the event appear, no doubt having been warned off by his handlers in view of the sensitive nature of the subject. An ex-Minister of Blair’s government did however take a keen interest, offering support for new initiatives, being now free of Cabinet constraints and the politics of power.


398. Oil Drought could be our Saviour
The Guardian Newspaper, Monday July 19 2004 by Colin Hines


When Lord Browne, BP's chief executive, recently stated that oil reserves were enough to support current production for around 40 years, it would have been music to the ears of the politically complacent. Thus the economic and social pain of our having to be quickly weaned off cheap oil and gas could safely be filed away under Nimtoo (not in my term of office). 

What, however, if another former oil man and geologist Dr Colin Campbell is right. He worked for BP and Amoco and is founder of the Association for Study of Peak Oil. This group of former oil men and academics are on record as stating that discovery has declined since 1964, that the world started finding less oil than it consumed in 1981 and that it now finds about one barrel for every five it consumes. 

Their conclusion is that peak production could be reached by around 2007 followed by a decline, if it has not already done so. The resulting continued and rising energy prices could be devastating economically since, according to Dr Campbell, all company accounts assume a "business as usual" supply of the cheap energy on which their operations depend. Politically this brings us firmly into the domain of Yimtoo - Yikes! In my term of office! 

Given the gravity, immediacy and potentially all-encompassing implications of this projection, there must by an urgent government-initiated debate over the validity of the statistics and the potentially devastating short term economic and political implications of oil peaking in next two or three years. Big oil must also feature centrally in the frame. Shell's shameful over-reporting of its oil reserves led Dr Jeremy Leggett, another former geologist who has worked for the oil industry and who is now chief executive of Solarcentury, to call upon shareholders and governments to force the oil industry to open its books. 

If ever higher energy prices is not just the short term, but also the medium and long term future, this poses a potentially destabilising and fast approaching economic threat to the way the global economy is at present organised. Such a rapid reappraisal of energy reality can, however, also provide an opportunity to shape dramatic yet positive changes in what is at present a range of negative activities. 

Economic globalisation with world trade taking place over ever greater distances has accelerated the shift worldwide to an environmentally and socially destructive form of energy intensive agriculture. This concentrates less on supplying local markets and instead contributes to evermore long distance food exports. But perhaps most important in terms of the future of our planet this new and inescapable world of continued high energy prices can lead to a rapid and massive investment in energy efficiency and renewables. This is also crucial in attempting to head off climate change at the pass. Thus geology, with its unavoidable constraints on oil supplies, could well become the planet's Seventh Cavalry. 

NGOs and unions concerned about the environment, poverty and jobs, and business people looking for new markets could all find their agendas actually coincide with what needs to be done to speedily unhook us from the oil economy. This will include an urgent shift to a new global economy where more local production, less long distance trade, and more low input agriculture becomes the norm and at the same time where there is a crash programme of saving energy and shifting to a range of renewables. 

While not underestimating the vast scope of such a rapid and dramatic change and the dangers inherent in it, I have to confess that my schadenfreude cup will overflow with the end of the flood of 4x4s, presumably deemed by their idiotic owners to be de rigeur for negotiating the Somme-like mud they have to cope with during the school run and in Tesco's car park. 


399. Running Flat Out

Only a few months ago there was much discussion of how OPEC would keep oil prices in a $22-$28 band, but those days now seem like distant history.  The traders do from time to time grasp at straws and mark prices down on the basis of some ephemeral comment by someone, but before long the upward pressure re-exerts itself.  The flat-earth community in government and the official international institutes like to explain this in terms of political tensions in the Middle East or as a demand spasm in China, being unable to bring themselves to admit that the world is now running flat out with no material spare capacity. This reality is doubly offensive to the Economic Fundamentalist because it undermines his doctrines proclaiming that high prices inevitably deliver more supply under classical laws of supply and demand. His pathological myopia prevents him seeing that such laws cannot conceivably apply to the geological past when oil was formed. 

The second half of the Oil Age now dawns and can only be characterised by declining supply, which means that prices must rise until demand can be reined in, whether by sensible policy and planning or the inane workings of the liberalised market. 

OPEC was formed to restrict production to support the revenue of the main producing countries facing uncontrolled competition from the private industry, which was working flat out to bring in new production from places it did control such as the North Sea.  

The Organisation was only marginally successful in its mission, largely because some of its members failed to respect their agreements. It is likely to be even less successful in any move to increase production to reduce price, even to the extent that it is physically possible. In fact, OPEC has effectively passed its peak becoming substantially redundant as Nature now does its job for it.
    400. The Wolf at the Door

Actions sometimes speak louder than words. Mr Maugeri, the Chief Economist of the Italian oil group ENI, recently wrote a scathing article in Science, dismissing warnings of depletion as “Crying Wolf”. This week his company announced that it was closing its North Sea office in Scotland, making a large number of its staff redundant.  Its operating company Agip was known for its high technical and managerial performance, so it was certainly capable of developing any remaining reserves in the North Sea.  The obvious conclusion is that it sees that the North Sea is heavily depleted and that no amount of skill and expertise can change that situation.  Nota bene Leonardo : the Wolf really is at the door.  (Information furnished by Douglas Low)

401. Chevron Texaco confesses

Robert Ryan, the General Manager of Global Exploration for Chevron-Texaco, states in the July issue of the AAPG Explorer that world new discovery is down to 40% of production. In other words, the companies are far from replacing their reserves in any real sense, whatever may be claimed in financial terms. This follows the earlier splendid example of ExxonMobil who courageously published valid information showing that discovery has been declining for forty years.  Shell too has evidently been unable to replace its reserves, as its massive downgrading confirms. BP may soon have to take its turn at the Confessional, especially if its Russian venture feels the cold wind from the threatened bankruptcy of Yukos. Evidently, the Russian State can no longer countenance the plunder of national resources.

402. Our final Century

Sir Martin Rees (The Astronomer Royal of United Kingdom) discusses human extinction in a recent book entitled Our Final Century. 

Within the next few years, we face the "End of the First Half of the Oil Age". It lasted 150 years and allowed industry, transport, trade, agriculture and eventually the population to expand in parallel with oil. It also created vast amounts of new financial capital, which in turn led to the subject of Economics by which to manage and manipulate money. 

It seems that this system created money out of thin air in the form of interest on loans that banks made without actually having the corresponding amounts on deposit. The system required ever more loans, which somehow made their own collateral in the form of the expanding economy. In other words it needed growth to survive which in turn was made possible by an abundant supply of cheap oil-based energy. 

The Second Half of the Oil Age now dawns. It is characterised by the decline of oil production and all that depends on it, including most significantly the Financial System. In logic, the onset of oil decline undermines the very foundations of the economic system, which may accordingly collapse long before oil runs out or becomes in serious short supply. It sounds as if we therefore face a repeat of the Great Depression of the 1930s, which lasted ten years before being rescued by the economic impetus of the Second World War. It is not just a matter of trying to perpetuate the present system by turning to a windmill, solar panel or nuclear reactor, but of facing a fundamental discontinuity without precedent, triggered by the perception of peak as such. The recognition of the End of Economics will likely have a greater impact than the actual gradual physical decline of oil itself. The enormity of the issue explains why Governments cannot bring themselves to plan or prepare. It may even prompt some to indulge in resource wars to evade the situation for as long as possible or at least until after the next election.  

In logic it sounds as if not more than about two billion people can survive this Century, which is still roughly double the number that the Planet supported before it had the help of oil. Meanwhile, Australia provides financial incentives for three-child families, in an effort to expand the indigenous population in the face of pressure from its over-crowded neighbours to the north, while Sudan confronts the limits of its barren lands with a policy close to genocide.

403 Next ASPO International Workshop
The next ASPO International Workshop on Oil and Gas Depletion will be held at the Gulbenkian Foundation in Lisbon on May 19 and 20, 2005. Details of the programme and arrangements will be announced later.  

404 The End of the Oleocene

The July Issue of the Geoscientist (Published by the Geological Society of London) contains an article on oil depletion and population with the above title.
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Table

		ESTIMATED PRODUCTION TO 2100																		End 2003

		Amount						Gb		Annual Rate - Regular Oil										Gb		Peak

		Regular Oil								Mb/d		2005		2010		2020		2050		Total		Date

		Past		Future				Total		US-48		3.7		2.8		1.7		0.4		200		1971

		Known Fields				New				Europe		5.1		3.6		1.8		0.3		75		2000

				780		150				Russia		9.1		10.0		5.5		0.9		210		1987

		920		930				1850		ME Gulf		19		19		17		10		675		1974

		All Liquids								Other		27		29		25		11		690		2012

		990		1510				2500		World		64		58		43		20		1850		2005

		2004 Base Scenario								Annual Rate - Other

		M.East producing at capacity								Heavy etc.		2.6		3		4		5		195		~

		(anomalous reporting corrected)								Deepwater		4.7		7		5		0		55		2014

										Polar		0.9		1		2		0		50		2030

		coal, shale, bitumen, heavy,								Gas Liquid		8.2		9		11		6		270		2027

		deepwater, polar & gasfield NGL								ALL		80		78		65		32		2500		2006

		Revised		7/26/04						All Liquid estimate generously rounded





Prod

		RESOURCE BASED PRODUCTION FORECAST

										Revised				6/9/04

		Regular Oil by Country												Regular Oil by Region										Mb/d

		Mb/d		2000		2005		2010		2020		2050				2000		2005		2010		2020		2050

		Russia		6.33		9.06		10.00		4.84		0.55		ME Gulf		18.5		19		19		17		9

		Saudi Arabia		8.00		8.44		8.44		7.18		3.59		Eurasia		11.1		14		15		9		3

		Iran		3.68		3.73		3.41		2.72		1.39		N.America		5.5		4.5		3.3		1.8		0.3

		US-48		4.45		3.57		2.61		1.40		0.22		L.America		8.0		6.9		5.7		3.8		1.4

		China		3.24		3.15		2.57		1.72		0.51		Africa		6.7		7.4		7.1		5.0		1.8

		Mexico		3.01		3.04		2.37		1.43		0.32		Europe		6.3		5.0		3.6		1.8		0.3

		Norway		3.21		2.62		1.82		0.87		0.10		Far East		4.0		3.5		2.8		1.7		0.4

		Nigeria		2.03		2.34		2.14		1.51		0.53		ME Other		2.9		2.6		1.9		1.1		0.2

		Iraq		2.57		2.67		2.93		2.93		1.93		Other		0.5		0.6		0.6		0.4		0.1

		Kuwait		1.77		1.86		1.86		1.86		1.32		Unforeseen				0.0		0.0		0.1		2.2

		Abu Dhabi		1.90		1.86		1.86		1.86		0.95		Non-MEGulf		45		45		40		25		9

		UK		2.51		1.84		1.34		0.71		0.10		MEGulf Share		29%		30%		33%		41%		51%

		Venezuela		2.57		1.66		1.54		1.32		0.84		WORLD		64		65		60		42		19

		Libya		1.41		1.51		1.93		1.61		0.75		Excl. bitumen, heavy, deepwater, polar, NGL

		Algeria		0.81		1.27		1.21		0.85		0.29		Other Liquid Hydrocarbons

		Kazakhstan		0.68		0.98		1.25		1.81		1.33		Oil										Mb/d

		Canada		1.08		0.96		0.69		0.36		0.05		Heavy Oils (#1)		1.4		2.6		3.4		4.3		5.7

		Indonesia		1.27		0.95		0.80		0.57		0.21		Canada		1.0		1.3		2.0		2.8		3.9

		Oman		0.93		0.76		0.62		0.41		0.12		Venezuela I		0.5		0.5		0.5		0.6		1.1

		Malaysia		0.69		0.70		0.51		0.27		0.04		Venezuela II		0.0		0.7		0.7		0.7		0.2

		Azerbaijan		0.28		0.68		0.80		0.60		0.25		Other		0.0		0.2		0.2		0.3		0.5

		Egypt		0.81		0.66		0.47		0.25		0.03		Deepwater (#2)		1.3		5.6		8.4		3.8		0.1

		Qatar		0.69		0.65		0.50		0.30		0.06		G. Mexico		0.7		2.0		2.1		0.9		0

		India		0.65		0.64		0.52		0.35		0.11		Brasil		0.6		1.5		1.8		0.8		0

		Argentina		0.75		0.62		0.43		0.21		0.02		Angola		0.0		0.8		2.2		0.7		0

		N.Zone		0.63		0.60		0.54		0.40		0.17		Nigeria		0.0		0.5		1.4		0.4		0

		Angola		0.74		0.60		0.48		0.31		0.08		Other		0.0		0.8		1.0		1.0		0.1

		Colombia		0.69		0.49		0.39		0.24		0.06		Polar		1.0		0.9		0.9		2.1		0.4

		Australia		0.70		0.47		0.36		0.20		0.04		Alaska		1.0		0.8		0.6		0.4		0.1

		Syria		0.52		0.47		0.34		0.18		0.01		Other		0.0		0.1		0.3		1.7		0.3

		Brasil		0.36		0.42		0.28		0.13		0.01		Other (#3)		0.0		0.1		0.3		0.5		1.0

		Ecuador		0.40		0.41		0.37		0.25		0.08		Subtotal		4		9		13		11		7

		Denmark		0.36		0.33		0.23		0.11		0.01		Gas & Gas Liquids				(Gas at 6cf=1boe)

		Yemen		0.35		0.30		0.21		0.11		0.01		Gas		39		45		53		59		36

		Vietnam		0.30		0.30		0.27		0.14		0.02		Non-con gas		1		2		2		4		10

		Dubai		0.28		0.28		0.18		0.08		0.01		Subtotal		41		47		55		64		46

		Chad		0.00		0.25		0.25		0.14		0.01		Gas Liquids

		Sudan		0.19		0.23		0.23		0.11		0.01		NGL (#4)		6		8		9		11		6

		Gabon		0.33		0.22		0.16		0.10		0.02		All Hydrocarbons

		Congo		0.27		0.21		0.14		0.07		0.01		Gas		41		47		55		64		46

		Turkmenistan		0.14		0.19		0.17		0.13		0.06		Liquids		74		82		82		64		33

		Brunei		0.18		0.17		0.13		0.07		0.01		Processing Gain		1.5		1.6		1.6		1.3		0.7

		Thailand		0.11		0.16		0.13		0.06		0.01		Total		116		131		139		129		79

		Uzbekistan		0.16		0.14		0.14		0.10		0.04		Balance		with 1.5% annual demand growth

		Trinidad		0.12		0.12		0.10		0.07		0.02		Liquids Mb/d

		Romania		0.12		0.11		0.10		0.08		0.05		Supply		75		84		84		65		33

		Italy		0.09		0.10		0.08		0.06		0.02		Demand		75		81		87		101		158

		Peru		0.10		0.08		0.07		0.05		0.02		Balance		0		3		-3		-36		-125

		Ukraine		0.07		0.08		0.07		0.06		0.03		NOTES

		Germany		0.06		0.07		0.05		0.03		0.01		Regular Oil includes condensate (in oilfields)

		Tunisia		0.08		0.06		0.06		0.04		0.02		(#1) Bitumen, Extra-Heavy Oil, Heavy Oil (<17.5)

		Cameroon		0.09		0.06		0.04		0.02		0.00		(#2) Oil in water depth of more than 500m

		Pakistan		0.04		0.05		0.04		0.03		0.01		(#3) Oil from oil-shales, coal

		Papua		0.07		0.05		0.04		0.03		0.01		(#4) Liquids from Natural Gas plants & gasfields

		Netherlands		0.03		0.04		0.03		0.02		0.01		Base Case Scenario assumes negligable spare

		Turkey		0.06		0.04		0.03		0.02		0.01		capacity with decline at current or midpoint depletion

		Sharjah		0.05		0.04		0.03		0.02		0.00		rate

		Bolivia		0.03		0.03		0.04		0.05		0.02		ME-Gulf = A.Dhabi, Iran, Iraq, Kuwait, NZ, S.Arabia

		Bahrain		0.03		0.03		0.02		0.01		0.00		Eurasia= FSU, E.Europe & China

		Hungary		0.03		0.02		0.02		0.02		0.01		N.America = USA & Canada

		France		0.03		0.02		0.02		0.01		0.00		Venezuela I = ordinary heavy

		Croatia		0.02		0.02		0.02		0.02		0.01		Venezuela II = 4 Extra-Heavy oil projects

		Austria		0.02		0.02		0.01		0.01		0.00

		Chile		0.01		0.01		0.01		0.00		0.00

		Albania		0.01		0.01		0.01		0.01		0.01





Disc

		Discovery																Future discovery is calculated

				Mb		Gb		3yr av		Future		Prod				Prod		to deliver the assessed

												O&GJ				Mb/d		Yet to Find of 150 Gb

		1835		5.672		0.01		0.00										The trend actually fits the past

		1836		0		0.00		0.00										quite well.

		1837		0		0.00		0.00										Note

		1838		0		0.00		0.00										1993-2002  disc. From Chew

		1839		0		0.00		0.00										25.09.03

		1840		0		0.00		0.00

		1841		0		0.00		0.00

		1842		0		0.00		0.00

		1843		0		0.00		0.00

		1844		0		0.00		0.00

		1845		0		0.00		0.00

		1846		0		0.00		0.00

		1847		0		0.00		0.00

		1848		0		0.00		0.00

		1849		0		0.00		0.00

		1850		0		0.00		0.00

		1851		0		0.00		0.00

		1852		0		0.00		0.00

		1853		11		0.01		0.00

		1854		0		0.00		0.00

		1855		0		0.00		0.00

		1856		0		0.00		0.05

		1857		163		0.16		0.05

		1858		0		0.00		0.06

		1859		18.663		0.02		0.07

		1860		187.289		0.19		0.07

		1861		9.71		0.01		0.07

		1862		0		0.00		0.00

		1863		0		0.00		0.01

		1864		16		0.02		0.01

		1865		22		0.02		0.01

		1866		0.915		0.00		0.01

		1867		4.271		0.00		0.00

		1868		0.78		0.00		0.99

		1869		2965		2.97		1.00

		1870		24.417		0.02		1.00

		1871		0		0.00		0.01

		1872		0		0.00		0.43

		1873		1281		1.28		0.43

		1874		8.436118		0.01		0.43

		1875		4.786644		0.00		0.01

		1876		13.407592		0.01		0.01

		1877		0		0.00		0.00

		1878		0		0.00		0.00

		1879		0.123104		0.00		0.00

		1880		12.988681		0.01		0.01

		1881		30.505		0.03		0.01

		1882		0		0.00		0.01

		1883		0.191		0.00		0.00

		1884		0		0.00		0.01

		1885		25.9		0.03		0.15

		1886		416.149283		0.42		0.15

		1887		8.185		0.01		0.15

		1888		12.98		0.01		0.11

		1889		299.84		0.30		0.36

		1890		766.94		0.77		0.36

		1891		0.25		0.00		0.26

		1892		11.4		0.01		0.26

		1893		757.653		0.76		0.32

		1894		180.879034		0.18		0.32

		1895		14.0774		0.01		0.16

		1896		279.1761		0.28		0.20

		1897		309.125		0.31		0.20

		1898		24.72		0.02		0.18

		1899		219.61		0.22		1.91

		1900		5490.309		5.49		2.27

		1901		1096.378		1.10		2.55

		1902		1068.264		1.07		0.73

		1903		27.523		0.03		0.87

		1904		1504.881		1.50		0.85

		1905		1009.845		1.01		1.16

		1906		952.249085		0.95		0.67

		1907		48.91665		0.05		0.96

		1908		1880.785529		1.88		0.82

		1909		522.280063		0.52		1.95

		1910		3458.845455		3.46		1.78

		1911		1365.018		1.37		2.02

		1912		1243.854493		1.24		1.52

		1913		1951.303078		1.95		1.72

		1914		1966.159756		1.97		1.97

		1915		1983.764		1.98		1.91

		1916		1793.53		1.79		1.68

		1917		1257.725		1.26		1.34

		1918		971.84533		0.97		1.68

		1919		2809.40086		2.81		1.76

		1920		1484.581216		1.48		2.16

		1921		2181.89		2.18		1.91

		1922		2075.669582		2.08		1.75

		1923		980.77082		0.98		1.69

		1924		2018.098		2.02		1.84

		1925		2515.793		2.52		4.96

		1926		10338.541		10.34		10.72

		1927		19293.854114		19.29		22.66

		1928		38360.049493		38.36		20.06

		1929		2524.48		2.52		19.25

		1930		16857.58433		16.86		7.68				1.33				3.6

		1931		3653.198052		3.65		8.62				1.42				3.9

		1932		5359.4932		5.36		3.36				1.47				4.0

		1933		1059.68067		1.06		3.43				1.54				4.2

		1934		3862.730259		3.86		2.65				1.65				4.5

		1935		3018.769		3.02		9.51				1.74				4.8

		1936		21646.145914		21.65		11.22				1.81				5.0

		1937		8985.6164		8.99		34.49				1.91				5.2

		1938		72835.559588		72.84		31.39				1.95				5.4

		1939		12356.306		12.36		36.28				2.05				5.6

		1940		23640.693799		23.64		14.02				2.07				5.7

		1941		6075.337		6.08		10.24				2.18				6.0

		1942		995.635722		1.00		3.18				2.07				5.7

		1943		2463.001489		2.46		3.55				2.24				6.1

		1944		7202.782123		7.20		7.80				2.54				7.0

		1945		13735.477411		13.74		8.06				2.56				7.0

		1946		3236.235		3.24		6.73				2.71				7.4

		1947		3228.4115		3.23		51.03				2.98				8.2

		1948		146612.069753732		146.61		55.81				3.37				9.2

		1949		17589.576732		17.59		56.38				3.36				9.2

		1950		4943.739464		4.94		20.41				3.76				10.3

		1951		38685.187775		38.69		16.25				4.22				11.6

		1952		5132.90017		5.13		27.36				4.46				12.2

		1953		38269.543011		38.27		21.34				4.75				13.0

		1954		20615.521278		20.62		28.58				4.94				13.5

		1955		26867.145049		26.87		24.86				5.57				15.2

		1956		27111.931815		27.11		35.17				5.96				16.3

		1957		51528.020012		51.53		41.23				6.25				17.1

		1958		45042.661575		45.04		45.05				6.39				17.5

		1959		38590.8045335465		38.59		38.05				6.94				19.0

		1960		30521.5677434535		30.52		47.18				7.51				20.6

		1961		72427.64661		72.43		50.19				8.01				22.0

		1962		47626.386152		47.63		49.33				8.68				23.8

		1963		27929.578417		27.93		55.21				9.31				25.5

		1964		90075.1729480001		90.08		55.54				10.13				27.8

		1965		48615.821945		48.62		56.83				10.80				29.6

		1966		31812.001959		31.81		36.89				11.73				32.1

		1967		30245.514707		30.25		33.81				12.62				34.6

		1968		39365.588003		39.37		32.91				13.76				37.7

		1969		29125.191224		29.13		37.25				14.73				40.4

		1970		43251.156085		43.25		34.86				16.15				44.2

		1971		32197.257686		32.20		30.83				17.26				47.3

		1972		17048.2319865465		17.05		26.25				17.86				48.9

		1973		29504.136163		29.50		25.80				20.03				54.9

		1974		30841.514922		30.84		28.31				20.54				56.3

		1975		24577.515264		24.58		34.83				19.36				53.0

		1976		49083.690174		49.08		41.18				20.57				56.3

		1977		49876.374328		49.88		41.32				21.15				58.0

		1978		24992.774986		24.99		37.58				21.17				58.0

		1979		37885.094868		37.89		28.42				21.95				60.1

		1980		22377.570919		22.38		25.35				20.90				57.3

		1981		15797.201314		15.80		20.74				19.49				53.4

		1982		24040.713634		24.04		18.53				18.41				50.4

		1983		15751.943723		15.75		19.27				18.34				50.2

		1984		18024.73692		18.02		16.94				18.68				51.2

		1985		17032.010644		17.03		14.69				18.55				50.8

		1986		60401.807291		9.00		14.56				19.40				53.2

		1987		17654.806953		17.65		14.76				19.39				53.1

		1988		17616.612526		17.62		17.49				20.02				54.9

		1989		17200.56654		17.20		16.70				20.94				57.4

		1990		15273.439875		15.27		20.17				21.11				57.8

		1991		28031.891942		28.03		18.21				20.95				57.4				Gas		From Chew 25.09.03

		1992		11321.015136		11.32		15.21				20.90				57.3				Tcf

		1993		6276		6.28		8.23				20.88				57.2				44.027

		1994		7091		7.09		6.81				21.12				57.9				32.625				Oil

		1995		7052		7.05		8.33				21.57				59.1				45.874				7.05

		1996		10851		10.85		8.39				22.08				60.5				51.508				10.85

		1997		7253		7.25		9.24				22.81				62.5				64.635				7.25

		1998		9601		9.60		10.84				23.05				63.1				71.007				9.60

		1999		15672		15.67		14.83				22.44				61.5				122.076				15.67

		2000		19221		19.22		15.00				23.22				63.6				144.81				19.22

		2001		10102		10.10		11.96				23.09				63.3				47.7				10.10

		2002		6563		6.56		7.56				22.07				60.5				30.426				6.56

		2003				6.00		6.00		6.00		24.85

		2004								9.06

		2005								8.51

		2006								7.99				150		Yet to Find

		2007								7.50				1.065		Factor back from 2050 to deliver YtF

		2008								7.04

		2009								6.61

		2010								6.21

		2011								5.83

		2012								5.47

		2013								5.14

		2014								4.83

		2015								4.53

		2016								4.25

		2017								3.99

		2018								3.75

		2019								3.52

		2020								3.31

		2021								3.11

		2022								2.92

		2023								2.74

		2024								2.57

		2025								2.41

		2026								2.27

		2027								2.13

		2028								2.00

		2029								1.88

		2030								1.76

		2031								1.65

		2032								1.55

		2033								1.46

		2034								1.37

		2035								1.29

		2036								1.21

		2037								1.13

		2038								1.06

		2039								1.00

		2040								0.94

		2041								0.88

		2042								0.83

		2043								0.78

		2044								0.73

		2045								0.69

		2046								0.64

		2047								0.60

		2048								0.57

		2049								0.53

		2050								0.50

		Post 2050								3





Price

		Price

		Oil Price		WTI		Brent						Ann

		Historic				1996		J		16.7		20.61

		1859		16				F		18.05

		1860		9.59				M		19.55

		1861		0.49				A		19.23

		1862		1.05				M		19.05

		1863		3.15				J		18.66

		1864		8.06				J		19.67

		1865		6.59				A		21.01

		1866		3.74				S		23.5

		1867		2.41				O		24.51

		1868		3.62				N		23.21

		1869		5.64				D		24.12

		1870		3.86		1997		J		23.47		19.26

		1871		4.34				F		20.36

		1872		3.64				M		19.83

		1873		1.83				A		17.66

		1874		1.17				M		19.28

		1875		1.35				J		17.56

		1876		2.52				J		18.38

		1877		2.38				A		18.74

		1878		1.17				S		18.65

		1879		0.86				O		20.34

		1880		0.94				N		19.4

		1881		0.92				D		17.5

		1882		0.78		1998		J		15.46		13.15

		1883		1.1				F		14.35

		1884		0.85				M		13.49

		1885		0.88				A		13.75

		1886		0.71				M		14.58

		1887		0.67				J		12.95

		1888		0.65				J		12.67

		1889		0.77				A		12.26

		1890		0.77				S		13.69

		1891		0.56				O		13.02

		1892		0.51				N		11.4

		1893		0.6				D		10.19

		1894		0.72		1999		J		11.47		18.23

		1895		1.09				F		10.36

		1896		0.96				M		13.02

		1897		0.68				A		15.67

		1898		0.8				M		15.65

		1899		1.13				J		16.26

		1900		1.19				J		19.2

		1901		0.96				A		20.77

		1902		0.8				S		23.23

		1903		0.94				O		22.38

		1904		0.86				N		25.08

		1905		0.62				D		25.67

		1906		0.73		2000		J		25.83		28.98

		1907		0.72				F		28.1

		1908		0.72				M		27.26

		1909		0.7				A		23.15

		1910		0.61				M		28.2

		1911		0.61				J		30.5

		1912		0.74				J		29.86

		1913		0.95				A		31.11

		1914		0.81				S		33.3

		1915		0.64				O		31.56

		1916		1.1				N		32.96

		1917		1.56				D		25.93

		1918		1.98		2001		J		26.52		25.05

		1919		2.01				F		28.15

		1920		3.07				M		24.91

		1921		1.73				A		26.21

		1922		1.61				M		28.76

		1923		1.34				J		28.17

		1924		1.43				J		25.3

		1925		1.68				A		25.78

		1926		1.88				S		26.98

		1927		1.3				O		21.82

		1928		1.17				N		19.07

		1929		1.27				D		18.96

		1930		1.19		2002		J		20.48		25.19

		1931		0.65				F		20.61

		1932		0.87				M		23.44

		1933		0.67				A		25.7

		1934		1				M		25.5

		1935		0.97				J		24.1

		1936		1.09				J		25.7

		1937		1.18				A		28.4

		1938		1.13				S		28.4

		1939		1.02				O		27.6

		1940		1.02				N		24.2

		1941		1.14				D		28.3

		1942		1.19		2003		J		31.2		28.8283333333

		1943		1.2				F		32.2

		1944		1.21				M		29.9

		1945		1.22				A		27.5

		1946		1.41				M		25.6

		1947		1.93				J		27.3

		1948		2.6				J		28.4

		1949		2.54				A		29.5

		1950		2.51				S		26.81

		1951		2.53				O		28.93

		1952		2.53				N		28.76

		1953		2.68				D		29.84

		1954		2.77		2004		J		31.12

		1955		2.77				F		30.89

		1956		2.79				M		32

		1957		3.09				A		33

		1958		3.01				M		36.5

		1959		2.9				J

		1960		2.88				J

		1961		2.89				A

		1962		2.9				S

		1963		2.89				O

		1964		2.88				N

		1965		2.86				D

		1966		2.88		2005		J

		1967		2.92				F

		1968		2.94				M

		1969		3.09				A

		1970		3.18				M

		1971		3.35				J

		1972		3.56				J

		1973		3.87				A

		1974		10.4				S

		1975		11.2				O

		1976		12.23				N

		1977		14.22				D

		1978		14.55		2006		J

		1979		25.08				F

		1980		37.096				M

		1981		36.08				A

		1982		33.65				M

		1983		30.3				J

		1984		29.33				J

		1985		27.99				A

		1986		15.05				S

		1987		19.19				O

		1988		15.98				N

		1989		19.68				D

		1990		24.52		2007		J

		1991		21.54				F

		1992		20.57				M

		1993		18.45				A

		1994		17.21				M

		1995		18.43				J

		1996		22.16				J

		1997		20.61				A

		1998		14.39				S

		1999		18.31				O

		2000		30.37				N

		2001		25.93				D

		2002		26.42		2008		J
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Data

		All Hydrocarbons																		Tm		2030																										Revised		11/Jun/04						Tm		2005

		2003 Revision																		Pm		1.5																																		Pm		30

																				b		0.20																																		b		0.06

																				U		30																																		U		2171

				Reg		Heavy												Deep		Polar								Gas						NGL		Non-Con Gas				All		All		All		Russia		MEG		US-48		Europe		Other		USGS		Mb/d		Russia		MEG		US-48		Europe		Other

				Oil		Canada		Venezuela				New		Total				Water		Alaska				Other		Total														Liquids		HC		Liquid												Hubbert		2005		9.06		19.15		3.65		5.05		27.16

								X-Heavy		Other		Other						>500m												10:1		6:1												Cum														2010		9.07		19.09		2.82		3.60		23.91

				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		Tcf/a		Gb/a		Gb/a		Gb														2020		5.29		17.03		1.69		1.83		17.23

		Notes		#1		#2		#3		#4		#5						#6						#7				#8						#9		#10																						2050		1.05		9.74		0.36		0.26		8.68

		Pre-1930		16.94																								14.5		1.5										16.94				16.94		0.31		0.98		11.83		0.00		1.98

		1930		1.33						56				56		0.02						0.00		0.00		0.00		5		0.5		0.8		0.1						1.43		2		18		0.06		0.06		0.86		0.00		0.35				1.84

		1931		1.42						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.51		2		20		0.08		0.06		0.90		0.00		0.37				1.94

		1932		1.47						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.57		2		21		0.08		0.07		0.95		0.00		0.37				2.05

		1933		1.54						49				49		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.64		2		23		0.08		0.07		1.00		0.00		0.38				2.16

		1934		1.65						56				56		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.75		2		25		0.09		0.08		1.05		0.00		0.43				2.28

		1935		1.74						61				61		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.84		2		27		0.09		0.09		1.10		0.00		0.45				2.40

		1936		1.81						64				64		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						1.92		2		29		0.09		0.09		1.15		0.00		0.47				2.53

		1937		1.91						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.02		3		31		0.10		0.10		1.20		0.00		0.50				2.67

		1938		1.95						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.07		3		33		0.10		0.11		1.21		0.01		0.52				2.82

		1939		2.05						84				84		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.17		3		35		0.11		0.11		1.26		0.01		0.55				2.97

		1940		2.07						57				57		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						2.19		3		37		0.11		0.10		1.35		0.01		0.51				3.13

		1941		2.18						93				93		0.03						0.00		0.00		0.00		6		0.6		1.1		0.1						2.31		3		39		0.12		0.07		1.40		0.01		0.58				3.30

		1942		2.07						61				61		0.02						0.00		0.00		0.00		6		0.6		1.1		0.1						2.19		3		42		0.12		0.10		1.39		0.01		0.46				3.47

		1943		2.24						74				74		0.03						0.00		0.00		0.00		7		0.7		1.1		0.1						2.36		3		44		0.10		0.10		1.51		0.01		0.51				3.66

		1944		2.54						106				106		0.04						0.00		0.00		0.00		7		0.7		1.1		0.1						2.68		3		47		0.14		0.14		1.67		0.01		0.58				3.85

		1945		2.56						133				133		0.05						0.00		0.00		0.00		7		0.7		1.1		0.1						2.71		3		49		0.04		0.19		1.71		0.01		0.61				4.05

		1946		2.71						159				159		0.06						0.00		0.00		0.00		7		0.7		1.2		0.1						2.87		4		52		0.06		0.25		1.73		0.01		0.66				4.27

		1947		2.98						179				179		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.15		4		55		0.08		0.30		1.86		0.01		0.74				4.49

		1948		3.37						201				201		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.55		4		59		0.10		0.40		2.01		0.02		0.84				4.73

		1949		3.36						198				198		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.54		4		62		0.11		0.50		1.84		0.02		0.88				4.97

		1950		3.76						225				225		0.08						0.00		0.00		0.00		8		0.8		1.3		0.1		0.0		0.0		3.96		5		66		0.13		0.62		1.97		0.03		1.01				5.23

		1951		4.22						256				256		0.09						0.00		0.00		0.00		9		0.9		1.5		0.1		0.0		0.0		4.45		5		71		0.16		0.67		2.24		0.03		1.11				5.50

		1952		4.46						271				271		0.10						0.00		0.00		0.00		10		1.0		1.6		0.1		0.0		0.0		4.71		6		76		0.20		0.73		2.29		0.04		1.21				5.78

		1953		4.75						262				262		0.10						0.00		0.00		0.00		11		1.1		1.8		0.2		0.0		0.0		5.01		6		81		0.23		0.87		2.38		0.05		1.23				6.07

		1954		4.94						281				281		0.10						0.00		0.00		0.00		11		1.1		1.9		0.2		0.0		0.0		5.21		6		86		0.28		0.94		2.31		0.06		1.35				6.38

		1955		5.57						324				324		0.12						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		5.88		7		92		0.36		1.13		2.47		0.07		1.55				6.70

		1956		5.96						372				372		0.14						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		6.29		8		98		0.45		1.16		2.61		0.07		1.67				7.03

		1957		6.25						419				419		0.15						0.00		0.00		0.00		14		1.4		2.3		0.2		0.0		0.0		6.62		8		105		0.54		1.22		2.61		0.08		1.80				7.38

		1958		6.39						391				391		0.14				0		0.00		0.00		0.00		16		1.6		2.6		0.2		0.0		0.0		6.77		8		111		0.64		1.47		2.36		0.09		1.84				7.74

		1959		6.94						405				405		0.15				1		0.00		0.00		0.00		17		1.7		2.9		0.3		0.0		0.0		7.34		9		119		0.75		1.59		2.57		0.09		1.94				8.11

		1960		7.51						425				425		0.16				2		0.00		0.00		0.00		19		1.9		3.1		0.3		0.0		0.1		7.95		10		127		0.86		1.83		2.56		0.10		2.15				8.50

		1961		8.01		3				436				439		0.16				17		0.01		0.00		0.01		20		2.0		3.4		0.3		0.0		0.1		8.48		11		135		0.98		1.97		2.61		0.11		2.34				8.91

		1962		8.68		17				480				497		0.18				28		0.01		0.00		0.01		22		2.2		3.7		0.3		0.0		0.1		9.21		11		144		1.11		2.17		2.67		0.11		2.62				9.33

		1963		9.31		27				487				513		0.19				29		0.01		0.00		0.01		24		2.4		4.0		0.4		0.0		0.1		9.88		12		154		1.24		2.37		2.74		0.12		2.85				9.76

		1964		10.13		13				507				520		0.19				30		0.01		0.00		0.01		26		2.6		4.4		0.4		0.0		0.1		10.73		13		165		1.34		2.71		2.78		0.13		3.17				10.22

		1965		10.80		78				519				597		0.22				20		0.01		0.00		0.01		28		2.8		4.7		0.4		0.0		0.2		11.45		14		176		1.46		2.90		2.82		0.13		3.49				10.68

		1966		11.73		113				502				616		0.22				39		0.01		0.00		0.01		31		3.1		5.1		0.5		0.0		0.2		12.43		16		189		1.59		3.23		3.02		0.13		3.76				11.16

		1967		12.62		119				531				649		0.24				79		0.03		0.00		0.03		33		3.3		5.6		0.5		0.0		0.2		13.39		17		202		1.72		3.46		3.18		0.13		4.14				11.66

		1968		13.76		248				544				792		0.29				181		0.07		0.00		0.07		36		3.6		6.0		0.5		0.1		0.3		14.65		18		217		1.83		3.86		3.27		0.12		4.68				12.17

		1969		14.73		276				537				813		0.30				203		0.07		0.00		0.07		40		4.0		6.6		0.6		0.1		0.4		15.70		20		233		1.94		4.14		3.28		0.12		5.26				12.70

		1970		16.15		281				554				835		0.30				226		0.08		0.00		0.08		39		3.9		6.5		0.6		0.1		0.5		17.12		21		250		2.08		4.59		3.39		0.11		5.97				13.24

		1971		17.26		380				537				917		0.33				218		0.08		0.00		0.08		42		4.2		7.0		0.6		0.1		0.6		18.30		23		268		2.25		5.48		3.44		0.11		5.98				13.79

		1972		17.86		474				480				954		0.35				199		0.07		0.00		0.07		44		4.4		7.4		0.7		0.1		0.7		18.99		24		287		2.39		5.82		3.39		0.11		6.14				14.36

		1973		20.03		159				506				665		0.24				198		0.07		0.00		0.07		47		4.7		7.9		0.8		0.1		0.7		21.14		26		308		2.59		7.30		3.29		0.11		6.74				14.94

		1974		20.54		5				454				459		0.17				192		0.07		0.00		0.07		48		4.8		8.0		0.9		0.1		0.8		21.64		27		330		2.82		7.74		3.19		0.10		6.70				15.53

		1975		19.36		73				360				433		0.16				189		0.07		0.00		0.07		47		4.7		7.8		0.9		0.1		0.9		20.48		25		350		3.05		6.90		2.99		0.15		6.28				16.13

		1976		20.57		263				344				607		0.22				171		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		0.9		21.85		27		372		3.28		7.44		2.90		0.20		6.76				16.74

		1977		21.15		228				342				570		0.21				154		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		1.0		22.46		28		395		3.54		7.48		2.84		0.27		7.03				17.36

		1978		21.17		803				323				1126		0.41				839		0.31		0.00		0.31		51		5.1		8.6		1.1		0.2		1.0		23.02		28		418		3.76		7.05		2.71		0.50		7.15				17.98

		1979		21.95		274				350				623		0.23				1314		0.48		0.00		0.48		51		5.1		8.5		1.2		0.2		1.1		23.83		29		441		3.89		7.21		2.65		0.63		7.58				18.62

		1980		20.90		69				323				392		0.14				1520		0.55		0.00		0.56		51		5.1		8.5		1.2		0.2		1.2		22.82		28		464		4.02		6.14		2.57		0.84		7.33				19.25

		1981		19.49		161				314				475		0.17				1655		0.60		0.00		0.60		52		5.2		8.7		1.3		0.2		1.2		21.53		27		486		4.09		5.23		2.55		0.84		6.78				19.89

		1982		18.41		352				274				626		0.23				1685		0.62		0.00		0.62		52		5.2		8.6		1.2		0.2		1.3		20.50		26		506		4.12		4.08		2.54		0.92		6.76				20.53

		1983		18.34		356				269				625		0.23				1695		0.62		0.00		0.62		52		5.2		8.7		1.2		0.2		1.3		20.43		26		527		4.15		3.81		2.54		1.07		6.77				21.16

		1984		18.68		294				259				553		0.20				1736		0.63		0.00		0.63		57		5.7		9.5		1.4		0.2		1.4		20.88		27		548		4.11		3.66		2.57		1.19		7.15				21.80

		1985		18.55		347				250				597		0.22				1740		0.64		0.00		0.64		58		5.8		9.7		1.4		0.2		1.5		20.81		27		568		3.99		3.23		2.59		1.29		7.45				22.42

		1986		19.40		438				250				688		0.25				1850		0.68		0.00		0.68		60		6.0		10.0		1.4		0.3		1.6		21.76		28		590		4.12		3.94		2.53		1.36		7.46				23.04

		1987		19.39		500				239				738		0.27				1893		0.69		0.00		0.69		63		6.3		10.5		1.5		0.3		1.7		21.86		28		612		4.18		4.00		2.31		1.45		7.46				23.65

		1988		20.02		443				249				692		0.25				2002		0.73		0.00		0.73		65		6.5		10.9		1.6		0.3		1.7		22.58		29		635		4.17		4.45		2.24		1.46		7.71				24.24

		1989		20.94		427				260				687		0.25				1952		0.71		0.00		0.71		67		6.7		11.2		1.6		0.3		1.8		23.53		31		658		4.07		5.11		2.12		1.57		8.08				24.82

		1990		21.11		494				313				807		0.29		0.0		1834		0.67		0.00		0.67		70		7.0		11.7		1.7		0.3		1.9		23.78		31		682		3.76		5.35		2.04		1.39		8.58				25.38

		1991		20.95		571				352				923		0.34		0.0		1785		0.65		0.00		0.65		72		7.2		11.9		1.8		0.3		2.0		23.72		31		706		3.36		5.11		2.05		1.52		8.90				25.92

		1992		20.90		628				347				975		0.36		0.0		1764		0.64		0.00		0.65		72		7.2		12.0		1.8		0.4		2.1		23.75		31		729		2.88		5.50		1.99		1.61		8.91				26.44

		1993		20.88		644				350				994		0.36		0.0		1650		0.60		0.00		0.61		73		7.3		12.2		1.9		0.4		2.2		23.78		31		753		2.60		5.79		1.92		1.69		8.88				26.93

		1994		21.12		600				369				969		0.35		0.1		1573		0.57		0.00		0.58		74		7.4		12.3		1.9		0.4		2.4		24.06		32		777		2.32		5.83		1.85		2.02		9.10				27.39

		1995		21.57		667				391				1058		0.39		0.1		1538		0.56		0.01		0.57		75		7.5		12.6		2.0		0.4		2.5		24.63		33		802		2.26		5.89		1.85		2.13		9.45				27.82

		1996		22.08		687				441				1128		0.41		0.1		1428		0.52		0.01		0.53		79		7.9		13.1		2.0		0.4		2.6		25.19		34		827		2.19		5.96		1.83		2.24		9.85				28.22

		1997		22.81		791				477				1269		0.46		0.2		1361		0.50		0.01		0.51		79		7.9		13.1		2.1		0.5		2.8		26.08		34		853		2.23		6.24		1.81		2.26		10.26				28.58

		1998		23.05		879				468				1347		0.49		0.3		1133		0.41		0.01		0.42		80		8.0		13.4		2.1		0.5		2.9		26.41		35		879		2.21		6.57		1.76		2.25		10.25				28.90

		1999		22.44		790				418				1208		0.44		0.4		1020		0.37		0.01		0.38		82		8.2		13.7		2.2		0.5		3.1		25.82		35		905		2.16		6.39		1.64		2.30		9.95				29.19

		2000		23.22		953				454				1407		0.51		0.5		969		0.35		0.01		0.37		86		8.6		14.3		2.3		0.5		3.2		26.87		36		932		2.31		6.77		1.62		2.31		10.21				29.43

		2001		23.02		985		120		425				1530		0.56		0.6		921		0.34		0.02		0.35		88		8.8		14.7		2.4		0.6		3.4		26.87		36		959		2.47		6.52		1.61		2.24		10.17				29.64

		2002		22.34		1064		270		343		50		1727		0.63		0.7		875		0.32		0.02		0.34		91		9.1		15.1		2.5		0.6		3.6		26.58		36		986		2.70		5.84		1.54		2.22		10.05				29.79

		2003		23.24		1149		470		302		75		1996		0.73		1.0		831		0.30		0.03		0.33		93		9.3		15.6		2.7		0.6		3.8		27.98		38		1014		3.00		6.47		1.47		2.10		10.19				29.91

		2004		23.35		1241		660		253		113		2266		0.83		1.6		797		0.29		0.03		0.32		96		9.6		16.0		2.9		0.7		4.0		28.94		39		1043		3.15		6.77		1.40		1.97		10.06				29.98

		2005		23.38		1340		660		249		169		2418		0.88		1.7		764		0.28		0.04		0.32		99		9.9		16.5		3.0		0.7		4.2		29.27		40		1072		3.31		6.99		1.33		1.84		9.91				30.00

		2006		23.14		1447		660		245		177		2530		0.92		1.9		733		0.27		0.05		0.32		102		10.2		17.0		3.1		0.7		4.4		29.31		40		1101		3.31		7.08		1.26		1.72		9.76				29.98

		2007		22.68		1563		660		242		186		2651		0.97		2.1		703		0.26		0.06		0.32		105		10.5		17.5		3.2		0.8		4.6		29.19		40		1130		3.31		7.07		1.20		1.61		9.49				29.91

		2008		22.21		1688		660		238		195		2782		1.02		2.2		674		0.25		0.07		0.32		108		10.8		18.1		3.2		0.8		4.9		29.01		41		1159		3.31		7.04		1.14		1.50		9.22				29.79

		2009		21.76		1823		660		234		205		2923		1.07		2.4		647		0.24		0.09		0.32		112		11.2		18.6		3.3		0.9		5.1		28.86		41		1188		3.31		7.00		1.08		1.40		8.96				29.64

		2010		21.35		1969		660		231		215		3075		1.12		2.5		620		0.23		0.11		0.33		115		11.5		19.2		3.4		0.9		5.4		28.74		41		1217		3.31		6.97		1.03		1.31		8.73				29.43

		2011		20.77		2107		660		227		220		3214		1.17		2.6		595		0.22		0.13		0.35		118		11.8		19.7		3.6		0.9		5.7		28.45		41		1245		3.14		6.94		0.98		1.23		8.49				29.19

		2012		20.16		2233		660		224		224		3341		1.22		2.7		570		0.21		0.16		0.36		122		12.2		20.3		3.7		1.0		6.0		28.11		41		1273		2.97		6.91		0.93		1.15		8.21				28.90

		2013		19.58		2345		660		221		229		3454		1.26		2.8		547		0.20		0.19		0.39		126		12.6		20.9		3.8		1.0		6.3		27.78		41		1301		2.82		6.87		0.88		1.07		7.94				28.58

		2014		18.96		2439		660		217		233		3549		1.30		2.8		525		0.19		0.23		0.42		129		12.9		21.6		3.9		1.1		6.6		27.34		41		1329		2.67		6.77		0.84		1.00		7.68				28.22

		2015		18.36		2512		660		214		238		3624		1.32		2.7		503		0.18		0.27		0.45		130		13.0		21.7		3.9		1.2		6.9		26.77		41		1355		2.53		6.68		0.80		0.94		7.43				27.82

		2016		17.79		2562		660		211		243		3675		1.34		2.6		483		0.18		0.32		0.50		130		13.0		21.7		3.9		1.2		7.3		26.13		40		1381		2.40		6.58		0.76		0.88		7.18				27.39

		2017		17.24		2613		660		208		247		3728		1.36		2.4		463		0.17		0.39		0.56		130		13.0		21.7		3.9		1.3		7.7		25.46		40		1407		2.27		6.49		0.72		0.82		6.95				26.93

		2018		16.71		2666		660		204		252		3782		1.38		2.2		444		0.16		0.46		0.62		130		13.0		21.7		3.9		1.4		8.1		24.78		39		1432		2.15		6.39		0.68		0.76		6.72				26.44

		2019		16.20		2719		660		201		257		3838		1.40		1.9		426		0.16		0.54		0.69		130		13.0		21.7		3.9		1.4		8.5		24.11		39		1456		2.04		6.31		0.65		0.72		6.50				25.92

		2020		15.72		2773		660		198		263		3894		1.42		1.7		408		0.15		0.63		0.78		130		13.0		21.7		3.9		1.5		9.0		23.49		38		1479		1.93		6.22		0.62		0.67		6.29				25.38

		2021		15.26		2829		660		195		268		3952		1.44		1.4		392		0.14		0.73		0.87		130		13.0		21.7		3.9		1.6		9.5		22.92		37		1502		1.83		6.13		0.58		0.63		6.09				24.82

		2022		14.83		2885		660		192		273		4011		1.46		1.2		376		0.14		0.84		0.98		130		13.0		21.7		3.9		1.7		10.0		22.39		37		1525		1.74		6.05		0.55		0.59		5.90				24.24

		2023		14.41		2943		660		189		279		4071		1.49		1.0		360		0.13		0.95		1.08		130		13.0		21.7		3.9		1.7		10.5		21.92		37		1547		1.64		5.97		0.53		0.55		5.73				23.65

		2024		14.02		3002		660		187		284		4133		1.51		0.9		346		0.13		1.07		1.19		130		13.0		21.7		3.9		1.8		11.0		21.50		36		1568		1.56		5.89		0.50		0.51		5.56				23.04

		2025		13.64		3062		660		184		290		4196		1.53		0.7		331		0.12		1.18		1.30		130		13.0		21.7		3.9		1.9		11.6		21.11		36		1589		1.48		5.81		0.48		0.48		5.40				22.42

		2026		13.28		3093		660		181		296		4229		1.54		0.6		318		0.12		1.28		1.40		130		13.0		21.7		3.9		2.0		12.2		20.74		36		1610		1.40		5.73		0.45		0.45		5.25				21.80

		2027		12.93		3124		660		178		302		4263		1.56		0.5		305		0.11		1.37		1.48		130		13.0		21.7		3.9		2.1		12.9		20.38		36		1630		1.33		5.65		0.43		0.42		5.11				21.16

		2028		12.59		3155		660		176		308		4298		1.57		0.4		292		0.11		1.44		1.55		130		13.0		21.7		3.9		2.3		13.5		20.03		35		1650		1.26		5.56		0.41		0.39		4.97				20.53

		2029		12.25		3186		660		173		314		4333		1.58		0.4		280		0.10		1.49		1.59		130		13.0		21.7		3.9		2.4		14.3		19.67		35		1670		1.19		5.46		0.39		0.37		4.85				19.89

		2030		11.92		3218		660		170		320		4369		1.59		0.3		269		0.10		1.50		1.60		130		13.0		21.7		3.9		2.5		15.0		19.30		35		1689		1.13		5.35		0.37		0.34		4.73				19.25

		2031		11.60		3250		660		168		326		4405		1.61		0.2		258		0.09		1.49		1.58		130		13.0		21.7		3.9		2.6		15.3		18.93		34		1708		1.07		5.24		0.35		0.32		4.62				18.62

		2032		11.29		3283		660		165		333		4441		1.62		0.2		247		0.09		1.44		1.53		130		13.0		21.7		3.9		2.6		15.6		18.55		34		1727		1.01		5.13		0.33		0.30		4.52				17.98

		2033		11.00		3316		660		163		340		4478		1.63		0.2		237		0.09		1.37		1.46		130		13.0		21.7		3.9		2.7		15.9		18.17		34		1745		0.96		5.03		0.32		0.28		4.42				17.36

		2034		10.68		3349		660		160		346		4515		1.65		0.1		228		0.08		1.28		1.37		130		13.0		21.7		3.9		2.7		16.2		17.74		33		1763		0.91		4.93		0.30		0.26		4.28				16.74

		2035		10.38		3382		660		158		353		4553		1.66		0.1		218		0.08		1.18		1.26		130		13.0		21.7		3.9		2.8		16.6		17.32		33		1780		0.86		4.83		0.28		0.25		4.16				16.13

		2036		10.09		3416		660		155		360		4592		1.68		0.1		209		0.08		1.07		1.14		130		13.0		21.7		3.9		2.8		16.9		16.90		33		1797		0.82		4.73		0.27		0.23		4.04				15.53

		2037		9.81		3450		660		153		368		4631		1.69		0.1		201		0.07		0.95		1.03		130		13.0		21.7		3.9		2.9		17.2		16.50		32		1813		0.77		4.63		0.26		0.22		3.93				14.94

		2038		9.54		3485		594		151		375		4605		1.68		0.1		193		0.07		0.84		0.91		130		13.0		21.7		3.9		2.9		17.6		16.10		32		1830		0.73		4.54		0.24		0.20		3.82				14.36

		2039		9.29		3520		535		148		382		4585		1.67		0.1		185		0.07		0.73		0.80		130		13.0		21.7		3.9		3.0		17.9		15.72		32		1845		0.70		4.45		0.23		0.19		3.72				13.79

		2040		9.05		3555		481		146		390		4572		1.67		0.0		177		0.06		0.63		0.69		130		13.0		21.7		3.9		3.0		18.3		15.36		31		1861		0.66		4.36		0.22		0.18		3.63				13.24

		2041		8.82		3590		433		144		398		4565		1.67		0.0		170		0.06		0.54		0.60		124		12.4		20.6		3.7		3.1		18.7		14.83		30		1875		0.62		4.27		0.21		0.17		3.55				12.70

		2042		8.61		3626		390		142		406		4564		1.67		0.0		163		0.06		0.46		0.52		117		11.7		19.6		3.5		3.2		19.0		14.34		29		1890		0.59		4.18		0.20		0.16		3.48				12.17

		2043		8.40		3663		351		140		414		4567		1.67		0.0		156		0.06		0.39		0.44		111		11.1		18.6		3.3		3.2		19.4		13.89		28		1904		0.56		4.10		0.19		0.15		3.41				11.66

		2044		8.21		3699		316		138		422		4575		1.67		0.0		150		0.05		0.32		0.38		106		10.6		17.6		3.2		3.3		19.8		13.46		27		1917		0.53		4.02		0.18		0.14		3.35				11.16

		2045		8.04		3736		284		136		431		4587		1.67		0.0		144		0.05		0.27		0.32		101		10.1		16.8		3.0		3.4		20.2		13.07		26		1930		0.50		3.94		0.17		0.13		3.30				10.68

		2046		7.87		3774		256		133		439		4602		1.68		0.0		138		0.05		0.23		0.28		96		9.6		15.9		2.9		3.4		20.6		12.71		26		1943		0.48		3.86		0.16		0.12		3.25				10.22

		2047		7.72		3811		230		131		448		4621		1.69		0.0		132		0.05		0.19		0.24		91		9.1		15.1		2.7		3.5		21.0		12.38		25		1955		0.45		3.78		0.15		0.11		3.22				9.76

		2048		7.57		3849		207		129		457		4643		1.69		0.0		127		0.05		0.16		0.20		86		8.6		14.4		2.6		3.6		21.4		12.07		24		1967		0.43		3.70		0.15		0.11		3.19				9.33

		2049		7.45		3888		186		128		466		4668		1.70		0.0		122		0.04		0.13		0.17		82		8.2		13.7		2.5		3.6		21.9		11.79		24		1979		0.41		3.63		0.14		0.10		3.17				8.91

		2050		7.33		3927		168		126		476		4696		1.71		0.0		117		0.04		0.11		0.15		78		7.8		13.0		2.3		3.7		22.3		11.54		23		1991		0.38		3.56		0.13		0.09		3.17				8.50

		2051		7.24		3966		163		122		485		4736		1.73				112		0.04		0.09		0.13		74		7.4		12.3		2.2						11.32

		2052		7.16		4006		158		118		495		4776		1.74				108		0.04		0.07		0.11		70		7.0		11.7		2.1						11.12

		2053		7.07		4046		153		115		505		4818		1.76				103		0.04		0.06		0.10		67		6.7		11.1		2.0						10.93

		2054		6.99		4086		149		111		515		4861		1.77				99		0.04		0.05		0.08		63		6.3		10.6		1.9						10.75

		2055		6.90		4127		144		108		525		4904		1.79				95		0.03		0.04		0.07		60		6.0		10.0		1.8						10.57

		2056		6.82		4168		140		105		536		4948		1.81				91		0.03		0.03		0.07		57		5.7		9.5		1.7						10.41

		2057		6.74		4210		136		101		546		4993		1.82				88		0.03		0.03		0.06		54		5.4		9.1		1.6						10.25

		2058		6.66		4252		131		98		557		5039		1.84				84		0.03		0.02		0.05		52		5.2		8.6		1.5						10.10

		2059		6.58		4295		128		95		568		5086		1.86				81		0.03		0.02		0.05		49		4.9		8.2		1.5						9.95

		2060		6.50		4338		124		93		580		5134		1.87				78		0.03		0.01		0.04		47		4.7		7.8		1.4						9.81

		2061		6.42		4381		120		90		591		5182		1.89				74		0.03		0.01		0.04		44		4.4		7.4		1.3						9.68

		2062		6.34		4425		116		87		603		5231		1.91				71		0.03		0.01		0.04		42		4.2		7.0		1.3						9.55

		2063		6.27		4469		113		85		615		5282		1.93				69		0.03		0.01		0.03		40		4.0		6.7		1.2						9.43

		2064		6.19		4514		110		82		627		5333		1.95				66		0.02		0.01		0.03		38		3.8		6.3		1.1						9.31

		2065		6.12		4559		106		80		640		5385		1.97				63		0.02		0.01		0.03		36		3.6		6.0		1.1						9.19

		2066		6.04		4604		103		77		653		5437		1.98				61		0.02		0.00		0.03		34		3.4		5.7		1.0						9.08

		2067		5.97		4650		100		75		666		5491		2.00				58		0.02		0.00		0.02		33		3.3		5.4		1.0						8.98

		2068		5.90		4697		97		73		679		5546		2.02				56		0.02		0.00		0.02		31		3.1		5.2		0.9						8.88

		2069		5.83		4744		94		70		693		5601		2.04				54		0.02		0.00		0.02		29		2.9		4.9		0.9						8.78

		2070		5.76		4791		91		68		707		5658		2.07				52		0.02		0.00		0.02		28		2.8		4.7		0.8						8.68

		2071		5.69		4839		88		66		721		5715		2.09				49		0.02		0.00		0.02		27		2.7		4.4		0.8						8.59

		2072		5.62		4888		86		64		735		5773		2.11				48		0.02		0.00		0.02		25		2.5		4.2		0.8						8.50

		2073		5.55		4937		83		62		750		5832		2.13				46		0.02		0.00		0.02		24		2.4		4.0		0.7						8.42

		2074		5.49		4986		81		60		765		5892		2.15				44		0.02		0.00		0.02		23		2.3		3.8		0.7						8.34

		2075		5.42		5036		78		59		780		5953		2.17				42		0.02		0.00		0.02		22		2.2		3.6		0.6						8.26

		2076		5.36		5086		76		57		796		6015		2.20				40		0.01		0.00		0.02		21		2.1		3.4		0.6						8.18

		2077		5.29		5137		74		55		812		6078		2.22				39		0.01		0.00		0.01		19		1.9		3.2		0.6						8.11

		2078		5.23		5188		71		54		828		6141		2.24				37		0.01		0.00		0.01		19		1.9		3.1		0.6						8.04

		2079		5.17		5240		69		52		845		6206		2.27				36		0.01		0.00		0.01		18		1.8		2.9		0.5						7.97

		2080		5.10		5293		67		50		861		6272		2.29				34		0.01		0.00		0.01		17		1.7		2.8		0.5						7.91

		2081		5.04		5346		65		49		879		6338		2.31				33		0.01		0.00		0.01		16		1.6		2.6		0.5						7.84

		2082		4.98		5399		63		47		896		6406		2.34				32		0.01		0.00		0.01		15		1.5		2.5		0.5						7.78

		2083		4.92		5453		61		46		914		6475		2.36				30		0.01		0.00		0.01		14		1.4		2.4		0.4						7.73

		2084		4.86		5508		60		45		932		6544		2.39				29		0.01		0.00		0.01		14		1.4		2.3		0.4						7.67

		2085		4.81		5563		58		43		951		6615		2.41				28		0.01		0.00		0.01		13		1.3		2.2		0.4						7.62

		2086		4.75		5618		56		42		970		6686		2.44				27		0.01		0.00		0.01		12		1.2		2.0		0.4						7.57

		2087		4.69		5674		54		41		989		6759		2.47				26		0.01		0.00		0.01		12		1.2		1.9		0.4						7.52

		2088		4.63		5731		53		39		1009		6833		2.49				25		0.01		0.00		0.01		11		1.1		1.8		0.3						7.47

		2089		4.58		5789		51		38		1029		6907		2.52				24		0.01		0.00		0.01		11		1.1		1.8		0.3						7.42

		2090		4.52		5846		50		37		1050		6983		2.55				23		0.01		0.00		0.01		10		1.0		1.7		0.3						7.38

		2091		4.47		5905		48		36		1071		7060		2.58				22		0.01		0.00		0.01		10		1.0		1.6		0.3						7.34

		2092		4.42		5964		47		35		1092		7138		2.61				21		0.01		0.00		0.01		9		0.9		1.5		0.3						7.30

		2093		4.36		6024		45		34		1114		7217		2.63				20		0.01		0.00		0.01		9		0.9		1.4		0.3						7.26

		2094		4.31		6084		44		33		1137		7297		2.66				19		0.01		0.00		0.01		8		0.8		1.4		0.2						7.23

		2095		4.26		6145		43		32		1159		7378		2.69				19		0.01		0.00		0.01		8		0.8		1.3		0.2						7.19

		2096		4.21		6206		41		31		1183		7461		2.72				18		0.01		0.00		0.01		7		0.7		1.2		0.2						7.16

		2097		4.16		6268		40		30		1206		7544		2.75				17		0.01		0.00		0.01		7		0.7		1.2		0.2						7.13

		2098		4.11		6331		39		29		1230		7629		2.78				16		0.01		0.00		0.01		7		0.7		1.1		0.2						7.10

		2099		4.06		6394		38		28		1255		7715		2.82				16		0.01		0.00		0.01		6		0.6		1.1		0.2						7.07

		2100		4.01		6458		37		27		1280		7802		2.85				15		0.01		0.00		0.01		6		0.6		1.0		0.2						7.04

		Total to 2100		1850												195		52								51.87								269						2418

		Cum to 2003		919												15.16		4								15.02								60						1014

		Cum to 2050		1577												84		52				20.98				50		8305						228		110		660		1991		2101

		Post2050		273												111		2								2		1695						42		40		240		430

		By 2100		1850												195		54								52		10000						270		150		900.0		2421.00		2571

		Factor post 2050		0.988

		NOTES

		#1		2003 Base Case Scenario

		#2		Pre-2001 from existing data. Production increased to reach 2 Mb/d by 2010

		#3		Extra-Heavy contracted

														kb/d		Start

				Petrozueta										120		2002

				Cerro Negro										120		2001

				Sincor										200		2003

				Petrolera Hamaca										215		2004

		#4		Difference btw. O&GJ and Con.

		#5		Uncertain provision for unidentified new heavy oil anywhere

		#6		From 2003 Update

		#7		Hubbert based on 30 Gb Ult in 2020 for other Arctic regions

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

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

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

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

				of 30% in future.

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





Chart1

		1930		0.0014015		0.06367425		0.35332917		0.055115		0.02031225				0.0000000124		0.0762975771

		1931		0.001803		0.082782		0.365978		0.06132		0.01752				0.0000000151		0.0778546705

		1932		0.0022045		0.07860275		0.37187325		0.067525		0.01752				0.0000000184		0.0794435413

		1933		0.002606		0.0787305		0.38456095		0.07373		0.017739				0.0000000225		0.081064838

		1934		0.0030075		0.088549		0.4281647		0.079935		0.02042175				0.0000000275		0.0827192225

		1935		0.003409		0.09247275		0.4542965059		0.08614		0.02228325				0.0000000336		0.0844073699

		1936		0.0038105		0.0947175		0.4730179536		0.092345		0.023214				0.0000000411		0.0861299693

		1937		0.003869		0.0984405		0.5012830669		0.1022		0.028032				0.0000000502		0.0878877238

		1938		0.0053655		0.10439		0.5183836546		0.111617		0.02819625				0.0000000613		0.0896813508

		1939		0.009125		0.11043075		0.553173968		0.1128215		0.03066				0.0000000748		0.0915115824

		1940		0.009855		0.11130675		0.5058264032		0.0953745		0.020805				0.0000000914		0.0933791657

		1941		0.009928		0.1210705		0.5758215034		0.067671		0.03399975				0.0000001116		0.095284863

		1942		0.011607		0.1157415		0.4633021114		0.096506		0.0222285				0.0000001363		0.097229452

		1943		0.0146		0.10287525		0.5075163726		0.1045725		0.026937				0.0000001665		0.0992137266

		1944		0.013286		0.13999575		0.5769469369		0.140963		0.038544				0.0000002034		0.1012384965

		1945		0.008395		0.04161		0.6051987125		0.186734		0.0485085				0.0000002484		0.1033045883

		1946		0.0111325		0.05986		0.6566267435		0.2482		0.058204725				0.0000003034		0.1054128452

		1947		0.0124465		0.07811		0.7366862879		0.2967085		0.0651963				0.0000003706		0.1075641277

		1948		0.0160965		0.095995		0.8397057214		0.4046755		0.0732993				0.0000004526		0.109759314

		1949		0.020002		0.11461		0.879976366		0.50078		0.072352125				0.0000005528		0.1119993

		1950		0.028178		0.13286		1.0077244931		0.6215585		0.0820155				0.0000006752		0.114285

		1951		0.0345655		0.16206		1.1082446033		0.674958		0.09332685				0.0000008247		0.13413

		1952		0.04168665		0.196735		1.2095479798		0.728759		0.09882375				0.0000010073		0.14532

		1953		0.04649005		0.23433		1.2308795682		0.8658676		0.09577965				0.0000012303		0.159615

		1954		0.05629395		0.27959		1.347857456		0.9419555		0.1026015				0.0000015027		0.172305

		1955		0.0654445		0.35989		1.5459044274		1.126244		0.11826				0.0000018354		0.200595

		1956		0.068912		0.446395		1.6706167683		1.164715		0.13587855				0.0000022418		0.198255

		1957		0.0825995		0.54458		1.7989505719		1.21545		0.1527525				0.0000027381		0.21114

		1958		0.0886585		0.6424		1.8383729941		1.465694		0.14262375				0.0001449643		0.237435

		1959		0.091469		0.75044		1.9370723095		1.58629		0.147825				0.0001905998		0.25902

		1960		0.103587		0.86432		2.1493779679		1.83303		0.15521625				0.0005608842		0.28116

		1961		0.1090255		0.98185		2.3384204601		1.969175		0.1603686167				0.0063162138		0.302085

		1962		0.1141355		1.10887		2.6202348355		2.17394		0.1815456492				0.010266133		0.329385

		1963		0.120377		1.23589		2.847941102		2.369945		0.1874141834				0.0107477558		0.363945

		1964		0.1312175		1.34174		3.1731905572		2.707059		0.1898652259				0.0110691436		0.394125

		1965		0.130524		1.45927		3.4912843076		2.897443		0.217846197				0.0074898569		0.422475

		1966		0.1295385		1.59067		3.7604263892		3.2308705		0.2247147074				0.0143625245		0.460395

		1967		0.126363		1.72207		4.1363288908		3.45582		0.2370307051				0.028882972		0.49986

		1968		0.1194645		1.83084		4.6750987567		3.8550935		0.2891118672				0.0661232913		0.54213

		1969		0.1166905		1.93888		5.2634447953		4.1359245		0.2966248603				0.0740452474		0.594165

		1970		0.112858		2.08196		5.9729125213		4.591189		0.304754195				0.0824177298		0.585819

		1971		0.10922625		2.25132		5.9771596593		5.478285		0.33462835				0.0795062567		0.629208

		1972		0.111763		2.39221		6.1403984151		5.82175		0.34830125				0.0727195605		0.7072128

		1973		0.1080035		2.5915		6.736062458		7.2960945		0.24264835				0.0722451914		0.802638

		1974		0.099134		2.81634		6.6991745136		7.7353355		0.16736345				0.0701470779		0.8602686

		1975		0.15185825		3.04629		6.2799401775		6.8985		0.15818735				0.0692136869		0.8910126

		1976		0.19797235		3.277335		6.760146579		7.436875		0.22143455				0.062512937		0.994032

		1977		0.2695744		3.54123		7.0276300963		7.477025		0.20818505				0.0562693336		1.0445652

		1978		0.4951298		3.75877		7.1519696724		7.0518		0.4109462				0.3065471588		1.1288178

		1979		0.631231		3.89163		7.5770703315		7.2051		0.22744245				0.4796997803		1.17189968

		1980		0.8359522		4.02084		7.3335647463		6.14295		0.1428975				0.5551990298		1.22595648

		1981		0.8419017		4.08581		6.7799815066		5.2341		0.17335675				0.6044678977		1.25850816

		1982		0.91825605		4.11939		6.7552844886		4.075955		0.2284535				0.6154681824		1.24260864

		1983		1.070764		4.14567		6.7693014248		3.81425		0.22799725				0.6191238123		1.2475008

		1984		1.19248055		4.112455		7.1495809261		3.65876		0.201699				0.6343428389		1.36124352

		1985		1.29345415		3.9858		7.4493021888		3.2329145		0.21803275				0.6360056211		1.40357952

		1986		1.35521945		4.11939		7.4616594835		3.9383865		0.251023275				0.6762307759		1.43359104

		1987		1.45051		4.17852		7.461258655		3.999086		0.269510525				0.6921696781		1.50556224

		1988		1.4567734		4.170125		7.7076237236		4.445189		0.2524705				0.7321052424		1.56774912

		1989		1.5725806		4.06537		8.078326788		5.109197		0.2506601				0.7141671666		1.61874048

		1990		1.387073		3.75877		8.577437297		5.346374		0.294582375		0.01732058		0.671531656		1.69068

		1991		1.5219405		3.36165		8.9014290593		5.1139055		0.3369461		0.020643536		0.6539865065		1.761855

		1992		1.6086645		2.88058		8.9138334548		5.5042		0.356021		0.030172674		0.6466856004		1.81551

		1993		1.6904245		2.595515		8.8771579247		5.794521		0.36297425		0.045578824		0.6060827621		1.8907

		1994		2.0226475		2.31994		9.1010661401		5.82905		0.35384925		0.074882696		0.5786083436		1.93158

		1995		2.1273295		2.263		9.4492483814		5.885625		0.38629775		0.104710833		0.5667236521		2.002025

		1996		2.239932		2.193285		9.8526353924		5.95899		0.4115375		0.138347708		0.5279972898		2.03524

		1997		2.263438		2.23234		10.2604782535		6.2432885		0.46302805		0.204994431		0.5050430162		2.088165

		1998		2.251393		2.21482		10.253487275		6.570438		0.491748075		0.307124259		0.4236159818		2.14109

		1999		2.300157		2.16445		9.953131875		6.385237		0.440921825		0.400801581		0.3844273108		2.16007

		2000		2.306362		2.308625		10.2094004		6.766516		0.513628		0.494826546		0.3713700716		2.279

		2001		2.238034		2.474992		10.17083815		6.519192		0.5582675		0.560487905		0.359565289		2.3779549539

		2002		2.216499		2.702679		10.0482529		5.83708		0.66312835		0.721014665		0.3491080943		2.5400081804

		2003		2.1025825		2.99884		10.18813175		6.473275		0.779477137		0.8632487724		0.3401244046		2.709644441

		2004		1.970788103		3.148782		10.0573200737		6.77		0.8992866773		1.2065118496		0.3327728179		2.8871728699

		2005		1.8423181779		3.3062211		9.9141156802		6.9882189779		0.9593382883		1.4559264364		0.3272504568		2.973788056

		2006		1.7212608647		3.31		9.7622402201		7.0791624943		1.0049026542		1.7202868686		0.3237996025		3.0630016977

		2007		1.6082442232		3.31		9.4902310144		7.0703076226		1.053818521		1.9923719635		0.3227150627		3.1548917486

		2008		1.5027307238		3.31		9.2208740481		7.0357125639		1.1063453641		2.1859314537		0.3243520981		3.2495385011

		2009		1.4042190777		3.31		8.9645316643		7.0019660745		1.1627631056		2.3457258885		0.3291345571		3.3470246561

		2010		1.3122416131		3.31		8.7257350984		6.9689825807		1.2233737364		2.4693463664		0.3375626043		3.4474353958

		2011		1.2263620158		3.1363750851		8.4893819944		6.9367443508		1.278957818		2.5568942063		0.3502190444		3.5508584577

		2012		1.1461732216		2.9720603944		8.2062361725		6.9052340789		1.3304789979		2.6074398985		0.3677727123		3.6573842114

		2013		1.0712954501		2.8163541504		7.9388950033		6.8744348741		1.3767247966		2.6160805191		0.3909766964		3.7671057377

		2014		1.0013743717		2.6688053564		7.6796176216		6.7737145831		1.4165592456		2.5742252093		0.4206582739		3.8801189099

		2015		0.9360793975		2.5289866438		7.4278724387		6.6756443924		1.4489737661		2.4744219542		0.4576964086		3.9

		2016		0.8751020842		2.3964930335		7.1833481651		6.579802756		1.4731352414		2.317160782		0.5029816151		3.9

		2017		0.8181546467		2.2709407635		6.9462877902		6.4861386275		1.4977799463		2.1139720066		0.557352198		3.9

		2018		0.7649685708		2.1519661769		6.7155336472		6.3946021416		1.5229175452		1.8837351717		0.6215008078		3.9

		2019		0.7152933187		2.0392246689		6.4964635566		6.3051445859		1.5485578961		1.6454595982		0.6958466605		3.9

		2020		0.6688951223		1.9323896885		6.2885627623		6.2177183741		1.574711054		1.4131747425		0.7803726312		3.9

		2021		0.6255558573		1.8311517927		6.0909780268		6.1322770198		1.6013872751		1.1951402666		0.8744337948		3.9

		2022		0.585071993		1.7352177503		5.9036239081		6.0487751106		1.6285970206		0.9956722936		0.9765555052		3.9

		2023		0.547253613		1.6443096924		5.7260828757		5.9671682831		1.656350961		0.8170992534		1.0842541694		3.9

		2024		0.5119235015		1.5581643076		5.5579673435		5.8874131983		1.6846599802		0.6607088942		1.1939296327		3.9

		2025		0.4789162913		1.4765320795		5.3989187704		5.8094675177		1.7135351798		0.5268724009		1.3008885676		3.9

		2026		0.4480776685		1.3991765639		5.2486067797		5.73328988		1.7318116847		0.4149475142		1.3995549425		3.9

		2027		0.4192636318		1.3258737037		5.1067284138		5.6461201134		1.7503419576		0.3233389462		1.4838982789		3.9

		2028		0.3923398004		1.2564111803		4.9730075261		5.5608934776		1.7691299563		0.2497631667		1.5480605252		3.9

		2029		0.3671807689		1.1905877986		4.847194309		5.4574988158		1.7881797067		0.1915988978		1.5870970938		3.9

		2030		0.343669506		1.1282129038		4.7290649588		5.346624558		1.8074953035		0.1462015496		1.5976892765		3.9

		2031		0.3216967926		1.0691058298		4.6184214814		5.2381330847		1.8270809123		0.1111212101		1.5786623177		3.9

		2032		0.3011606989		1.0130953754		4.5150916401		5.1318974592		1.8469407704		0.084219131		1.5311752598		3.9

		2033		0.2819660952		0.9600193087		4.4189290511		5.0278697259		1.8670791879		0.0637055853		1.4585310685		3.9

		2034		0.2640241973		0.9097238971		4.2845793092		4.9260029703		1.8875005499		0.0481279553		1.3656585304		3.9

		2035		0.2472521403		0.8620634621		4.1578707209		4.8262512955		1.9082093169		0.0363330638		1.2583998079		3.9

		2036		0.2315725834		0.8168999573		4.0385882755		4.7285698002		1.9292100267		0.0274200578		1.1427693728		3.9

		2037		0.216913339		0.7741025686		3.9266570054		4.6329145563		1.9505072961		0.0206933576		1.0243271027		3.9

		2038		0.2032070284		0.733547335		3.8220315217		4.5392425877		1.9480158214		0.0156203818		0.9077499929		3.9

		2039		0.1903907597		0.6951167901		3.7246971115		4.4475118488		1.9482393811		0.0117957986		0.7966216587		3.9

		2040		0.1784058275		0.6586996215		3.6346710477		4.3576812042		1.9509419364		0.008912431		0.6934089146		3.9

		2041		0.1671974331		0.6241903483		3.5520041253		4.2697104087		1.9559116233		0.0067381712		0.5995693581		3.705

		2042		0.1567144228		0.591489016		3.4767824429		4.1835600874		1.962958345		0.0050979799		0.5157305639		3.51975

		2043		0.1469090444		0.5605009064		3.4091294459		4.0991917166		1.9719116052		0.0038600202		0.4418919726		3.3437625

		2044		0.1377367199		0.5311362639		3.3492082556		4.0165676048		1.9826185589		0.0029250645		0.3776163165		3.176574375

		2045		0.1291558329		0.5033100351		3.2972243057		3.935650875		1.9949422575		0.0022184525		0.3221924929		3.0177456562

		2046		0.1211275313		0.4769416223		3.2534283139		3.8564054458		2.0087600701		0.0016840093		0.27476331		2.8668583734
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