Scenarios for light and heavy oil I
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°C

°C

°C

°C

0°C

0°C

0°C

0°C

0°C

0°C

°C

°C

Water-filled
reservoir
The five scenarios
on this page, and continuing
on two subsequent pages, begin
with a water-filled reservoir stratum
that will move downward with further
deposition or move upward with erosion
of overlying strata. The strata around the
reservoir are assumed to be sufficiently
rich in organic matter to be petroleum
source rocks.
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Further deposition

Further deposition buries the reservoir
stratum to depths at which temperature
exceeds 80°C, so that petroleumdegrading microbes are killed and the
reservoir is “pasteurized”. Oil migrating
to the updip end of the reservoir
thus persists in its original
condition as light
Light Oil
low-viscosity
oil.
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Erosion of
overlying strata
delivers the oil-filled
reservoir to a cooler setting.
However, if the reservoir is not
contaminated from the Earth surface,
it remains free of microbes and its light
oil persists.
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Migration of oil
upward through the
reservoir stratum from the
oil-generating window puts that
oil in reservoir rock that has never
been heated to 80°C, and thus never
“pasteurized”, so that the oil is degraded
by microbes and converted to dense
viscous hydrocarbons.
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Later burial of
reservoir moves it to a
zone of greater temperature,
but its previous conversion to dense
hydrocarbons is not reversed.
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Note that Scenarios A and F end
with reservoirs at the same depth
but very different kinds of oil. Likewise, Scenarios B and E end with
reservoirs at similar depths but very
different kinds of oil. Of Scenarios
B and E, Scenario E takes longer
because considerable burial and
later considerable erosion are
required.
Part II of this series continues
onward from Scenarios A and B,
and Part III continues on with
Scenario F and G.
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