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The Origin of Petroleum

Petroleum System

A Petroleum System is defined as a natural system comprising an active source rock and all associated oil and gas, along with essential geological elements and
processes necessary for the existence of a hydrocarbon accumulation.

Elements ‘ Processes ‘

Source Rock Generation

Fine- grained, organic-rich that have the potential to generate petroleum Burial of source rock to temperature and pressure regime sufficient to convert

organic matter (kerogen) into hydrocarbons

Migration Route

It is the cracks, faults and pores in the rocks through which oil and gas move. Migration

Reservoir Rock Migration is the process of the oil and gas moving away from the source rocks

Subsurface rock and sediment materials characterized by porosity and permeability, to allow
the migration and accumulation of petroleum hydrocarbons

Seal Rock

Accumulation

Hydrocarbons migrate into a trap faster than the trap leaks, forming a reservoir

Preservation

Hydrocarbons remain in the reservoir and are not destroyed by biodegradation or
overheating

A unit with low permeability that impedes the escape of hydrocarbons from the reservoir
rock

Trap

A geological structure where petroleum accumulates within a layer (formation) of
sedimentary rock and cannot move out of it
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¢ Inorganic theory :

s Problems with Inorganic Theories

¢ Organic theory :
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The Origin of Petroleum

Phytoplankton provides nutrition for all other marine life in the oceans. Zooplankton feed on phytoplankton
and therefore proliferate only where there is vigorous phytoplankton production.

Organisms sink after they have died, and may decay so that nutrients are released and recycled at greater
depths.

When the plankton dies it rains down
on sea bed to form an organic mush

If there are any animals on the sea bed these
Sea bed : . .
will feed on the organic particles
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The Origin of Petroleum

The most important of the zooplankton which provide organic matter for petroleum are:

Radiolaria — silica shells, wide distribution, particularly in tropical waters.

Foraminifera — shells of calcium carbonate.

Pteropods — pelagic gastropods (snails) with a foot which has been converted into wing-shaped lobes; carbonate shells.

Plant plankton Animal plankton
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Microscopic marine animals (zooplankton) and plants (phytoplankton) are the main sources of organic matter. Such
microscopic species are diatoms, foraminifera, radiolarian, and benthic algae.
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