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Geological structures

Over millions of years rock and soil have been
eroded and deposited in layers on the land and in
bodies of water.

LAND

As layers continue to be deposited, the first layers
(B) settle deeper and deeper as new layers (A) are
deposited on top.

The earth is constantly in motion and as it moves,
these sedimentary layers are deformed to create
geological structures.

Petroleum reservoirs

These sedimentary layers of rock contain prehistoric plant and animal life.

As this rock settles and is compacted by new layers on top, the pressure and temperature experienced
by the layers increases.

Over time, and under the right pressure and temperature conditions, this prehistoric plant and animal
life can turn into hydrocarbons (107° - 175°C is optimum).

These new hydrocarbons are held in the pore
spaces in the Source Rock and because they are
held under pressure are always looking for a way
to escape.

The hydrocarbons migrate, usually upwards, to areas
of lower pressure (Figure 2). Often times they

reach the surface and escape, but in some cases
they hit a barrier that stops them migrating any
further. This barrier is known as a Trap.

WATER

A trap holds hydrocarbons in place within the pore
spaces of Reservoir Rock.

Formation pressure regimes
The pressure at which the hydrocarbons are held is an important consideration.

A higher pressure can make it easier to produce hydrocarbons but more challenging to drill. While a
lower pressured reservoir can present fewer drilling challenges but may require artificial assistance to
recover the hydrocarbons to the surface.

Normal pressures are classified as those close in value to that of a column of saltwater at the same
depth. Subnormal pressures are those below this level.
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Rock types

Sedimentary rocks are those formed by the depositing of layers of eroded soil and rock over millions
of years. As more layers are deposited on top, the first layers settle deeper and deeper. As the
prehistoric plant and animal life held within the layers are exposed to increasing pressure and
temperature they are slowly converted to hydrocarbons. Sedimentary rock accounts for 95% of the

world’s hydrocarbon reservaoirs.

Igneous rocks are formed when molten rock, known as magma, from deep beneath the earth’s surface
is forced out and undergoes crystallisation. In many cases igneous rock forms the base upon which

sedimentary rock is deposited.

Metamorphic rock is simply rock that has undergone a change in chemistry due to heat or pressure.
Metamorphic rock can be formed from either sedimentary or igneous rock.

Once a well has been drilled to its target depth, the reservoir — if present, can be evaluated using
specialist well logging tools or subjected to more extensive testing in the form of a “well test”. If the
results of these processes show a commercial hydrocarbon reservoir is present, the well may be
“completed”. In a completion equipment is installed in the well that is capable of delivering the

hydrocarbons to surface safely.

Following the drilling, testing or completion phase of a well it may be either abandoned or suspended.
Abandonment is the process of leaving the well permanently, whereas suspension is leaving with the
intention to return. It is common for wells that have not discovered any hydrocarbons to be
permanently abandoned and wells that have been tested or completed to be suspended.

Surveying

In order to find the location of petroleum reservoirs specialised surveying equipment and techniques

are employed.

Often the first technique employed is the mapping of gravity or magnetic anomalies present within
the subsurface rock. These anomalies in the rock properties can often be an identifier of large physical

anomalies in the rock such as faults.

These techniques are relatively low-cost making use of simple measurement tools often deployed

from the air.

The seismic method of surveying
however, is much more complex,
expensive and best suited

for detecting subtle formation
anomalies such as layer boundaries
within a reservoir.

Seismic surveys involve the
generation

of artificial shock waves

which travel through the subsurface
rock to the reservoir targets

below. The shock waves are then
reflected back to receivers.

The signals from the reflections
are digitised and used to construct
an acoustic image of the
subsurface.
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