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Reserves & Resources

Proven reservesare the, carefully measured 

and assessed, tonnage that can be recovered 

in the future under present and expected 

economic conditions and technology 

Resourcesinclude discovered, but 

uneconomical amounts along with 

undiscovered, but estimated  accumulations 

together with speculative formations



Classification schemes are 

misleading for untrained eyes

ÅTechnical restrictions, legal regulations and 

similar factors can severely reduce the 

recoverable amounts

ÅResource estimates often have little 

relevance for actual production, while 

reserves are very important

Å Probability-based estimates, speculative 

amounts and ñundiscoveredò reserves 

complicate further



Fossil fuels
Consist of unreduced carbon atoms in 

hydrocarbon structures 

It is possible to oxidize (combust) them 

and release energy as heat

Formula:

CnHm + O2 CO2 + H2O + energy



Origin of fossil fuels

All fossil fuels were created in a few 
periods in the earths geological history

Intense global warming and lush 
vegetation bound huge amounts of coal 
into fossil fuels 

The largest formation took place during 
the Carboniferous Period (350 million 
year ago)



Origin of fossil fuels



Sedimentary basins

ÅFossil fuels occur in sedimentary basins, 

places where organic sediments have 

been deposited 

ÅThe basins can be located and analyzed 

via geological methods

ÅSome basins contains virtually only coal 

or gas, while others can contain both



Sedimentary basins of the world

Source: Schlumberger Middle East Well Evaluation Review Number 10, p. 8.

Most of the worldôs sedimentary basins have been identified. 

Onshore basins are shown in green; offshore basins are lavender 

The brown contour represents 1000-m [3300-ft] water depth.



Creation of coal

ÅCoal is created from dead organic 

sediments, primarily vegetation 

ÅDeposition in oxygen-free (often swamp-

like) environments prevented oxidation 

and saved the carbon in a reduced state

ÅCoal is related to peat, and produced in 

a geological process called coalification   



Coalification



Coal seams

Coal occurs in layers, called coal seams or coal 

beds, ranging from a few centimetres thick to 

hundreds of meters. The thickness depends on 

the deposition time. 

Coal seam from 

Colorado, USA



Coal ranks
Depending on the temperature and 

pressure different qualities can be 

obtained 

Typical energy content

Anthracite : 30MJ/kg

Bituminous coal: 18.8ï29.3 MJ/kg

Subbituminous coal: 8.3ï25MJ/kg

Lignite : 5.5ï14.3 MJ/kg



Coal rank distribution



Global coal distribution

1. USA 27.1 %

2. Russia 17.3 %

3. China 12.6 %

4. India 10.2 %

5. Australia 8.6 %

6. South Africa 5.4 %

7. Ukraine 3.8 %

8. Kazakhstan 3.4 %

9. Poland 1.5 %

90 % of the worlds 

coal reserves are 

located in just 9 

countries!

é

but coal is present 

in 70 countries and 

mined in 50 of those



Oil is created from marine 

sediments, such as plankton



The petroleum kitchen

ÅThe organic-rich sediments first forms 

a oil-bearing rock, called source rock

ÅTemperature and pressure will ñcookò 

the immature organic sediments to oil 

and gas 

ÅThe resulting petroleum is expelled 

from the source rock and begins to 

migrate towards the surface



Petroleum in pore space

ÅPetroleum resides in the microscopic void 

spaces between the rock grains

ÅSimilar to a sponge or oasis

Schematic picture Microscope picture



Porosity and permeability

Porosity is the percentage of a body of sediment or rock that 

consists of open spaces, called pores. Porosity determines 

the amount of fluid that sediments or rocks can hold. Thee 

are many kinds of pores ïranging from pores in sediments, 

to pores in volcanic rocks, to cavities in soluble rocks, to 

fractures in any rock.

Permeability is the ability of soil, sediment, or rock to transmit 

fluid. Material with low porosity is likely to have low 

permeability as well, but porosity does not necessarily 

mean high permeability. In order for pores to contribute to 

permeability, they must be (a) interconnected, and (b) not 

so small that they restrict flow. For example, clay commonly 

has high porosity, but clay grains are so broad in proportion 

to their microscopic size that the molecular force between 

clay particles and water restricts the flow.



Porosity decreases with depth

Increasing pressure 

reduces porosity

Oil reservoirs cannot 

occur at to great depths 

as the porosity 

becomes to small

Geological and 

fundamental limitation 

for petroleum 

occurrence 



Reservoir properties

ÅOil fields can not formed unless there is 

sufficient pore space and permeability in 

the reservoir rock

ÅThe reservoir is the structure that contains 

the petroleum 

ÅCertain rock types makes excellent 

reservoirs (sandstone etc), while others 

are generally unsuitable (salt, granite etc)



Seals & reservoirs

ÅPetroleum will move towards to surface due to 

buoyancy, since water and gas is lighter than 

ground water

ÅIf the petroleum escapes to the surface, it will 

eventually be consumed and broken down by 

microorganism

ÅAll oil and gas reservoirs require a 

impermeable layer on top, called a seal or cap 

rock, to prevent escaping to the surface and for 

trapping the hydrocarbons



Petroleum system

1. Source rock generating 

petroleum

2. Expulsion and migration to 

reservoir

3. Trap prevents further 

movement

4. Accumulation in reservoir

Å If any step goes wrong 

there wont be a oil/gas field!



Oil & gas reservoirs



A real case reservoir

ÅWith advanced 3D 

seismic survey, 

computer tomography 

and advanced imagery 

the reservoirs can be 

mapped accurately

ÅHere the north part of 

Ghawar, the worlds 

largest oil field is 

displayed in more detail


