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Hydrocarbons in the form of 

oil, gas, and coal, exist in such 

abundance, that challenge of 

technology is how to burn 

them cleanly, not to how to 

survive without them

Source: President, Shell Oil Company



World Oil Endowment (OOIP)

(Total:  9-13 Trillion Barrels)

Extra Heavy 
and Bitumen

55%

Conventional Oil
30%

Heavy Oil
15%

Source:  MacGregor and UNITAR



Conventional vs. unconventional oil reserves

(billion bbls)
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Well documented 

increase of CO2

Correlates well with T

Observed glacier melt

Kyoto agreement

#1 Concern rapid CO2 increase



Greenhouse gases

Act like glass in a greenhouse

Control infrared solar energy 

entering/leaving  atmosphere 

Without these gases, the 

infrared radiation would be lost. 

Then, avg. air temp. would be   

-18ºC, not +15ºC

Water vapor H2O

Carbon dioxide CO2

Ozone O3

Nitrous oxide N2O

Methane CH4

Some synthetics



Primary causes of 

global warming

#1. Caused primarily by burning 

fossil fuels in power plants, 

cars, factories, houses 

#2. Methane from rice paddies, 

both ends of animals, garbage 

in landfills, mining operations

#3. Nitrous oxide (from 

fertilizers, other chemicals)

10F



Often quoted evidence of global warming

Etching from 1850 showing 

glacier above the town of 

Argentière, France 

Photograph from 1966, 

showing the valley above 

town is ice free





The farther backward you can look,
the farther forward you are likely to see

- Winston Churchill-



Excellent correlation of global T and CO2

concentration over 400,000 years

Industrial 
revolution

20,000

Source: Intergovernmental Panel on Climate Change (1990, 1995, 2001)


