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The Shell/Esso Brent ‘B’
production platform in the
North Sea is lashed by 100
mile per hour winds, and
by waves which reach the
underside of the deck, 23
metres above sea level.

Everybody needs oil. It fuels
our land, sea, and air transport,
and heats our homes and offices.
It generates electricity, and
provides power and process
heat for industry. Oil products
lubricate the world’s machinery
and surface our roads. ‘
Countless new chemicals made
from oil help clothe us, feed us,
and improve the quality of life.




Oil is a legacy from the distant
past. It is an organic substance,
believed to be formed from the
remains of animals and plants
which lived in the sea 50 million
or more years ago. Over long
periods of time, and under
immense pressures, complex:
physical and chemical processes
turned these once-living tissues
into crude oil and natural gas.

Howoil wasformed

In that far-off time, land plants
and animals were very different
from those we are accustomed
to, but a vast life cycle went on
in the sea much as it does
today. Countless millions of
tiny marine plants — phyto-
plankton — converted carbon
dioxide from the atmosphere
into vegetable matter. Vast
numbers of minute sea animals
— zooplankton — fed upon the
plants, and both plants and
animals provided the food
supply for abundant fish.

As successive generations of
this teeming ocean life died,
their remains sank to the sea
floor. Down with them went
particles of mud and fragments
of rock eroded from the land
surface by wind and water, and
carried out to sea by rivers.
Over millions of years, organic
material and mud piled up in
layers hundreds of metres
thick. The immense weight of
the upper layers compressed
the lower layers into rock.

Such rocks, formed by de-
position of materials from
water, are called sedimentary.
They acted as the ‘chemical
factory’ in which crude oil was
made from the remains of dead
marine life. Crude oil is a
complex mixture of hydrocar-
bons, compounds made up of
carbon and hydrogen. Animal
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and vegetable tissues contained
the carbon and hydrogen need-
ed to make hydrocarbons. It
needed the high temperatures
and pressures, exclusion of air,
and long time periods as-
sdciated with the formation of
sedimentary rocks for the re-
actions to occur and crude oil
to form. Crude oil is often
called petroleum, which means
‘rock oil’.

As further layers of sediment
formed on top of rocks where
oil had formed, their pressure
squeezed the oil sideways and
upwards through pores in the
rock. Where porous rock or
sand extended to the earth’s
surface, oil seeped through.
The volatile constituents eva-
porated, leaving behind bitu-
men, often used for making
ships’ timbers watertight.

Fortunately for the modern
world, much of the oil and gas
formed so long ago collected in
oil traps. An oil reservoir is like
a sponge, in which the oil is
held in the pores of rocks, not
in an underground pool or lake.
Overlying the porous rock,
with its precious oil, is a layer
of impermeable rock, through
which oil and gas cannot travel.
Here the oil stays until we are
able to detect its presence and
drill through the impermeable
rock to produce it.

Tiny animals and plants float
in the sea; this picture
enlarges them 5,000 times.




Layers of mud have settled on
the sea bed, burying the
remains of myriads of sea
creatures; the mud hardened
into rock. Millions of years
later, the rock layers are bent;
oil has been formed, and is
trapped in one of the layers.
(Oil-bearing rock is coloured
red).
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Sometimes crude oil seeps to
the surface, and forms thick
bitumen, which was often
used to make ships’ timbers
watertight.




'The search foroil

No one can tell for certain
where oil lies hidden in the
earth. We have to make in-
telligent deductions on where
oil may be trapped, and then
test them by the expensive
process of drilling wells. Men
have been searching for oil for
over a hundred years, but the
search has intensified as the
great value and versatility of oil
has been appreciated.

The first successful well was
sunk by Edwin Drake in 1859
in Pennsylvania. He struck oil
at a depth of 21 metres. Other
people followed his example,
first in the United States, then
all over the world. After the
initial finds in America, oil was
later discovered in South East
Asia and the Middle East, and
many companies were set up to
produce, transport, and market
this new commodity. Oil has
since been found in all the
continents, except Antarctica.
In contrast to Drake’s shallow
well, exploratory wells are now
often sunk several thousand
metres below the earth’s sur-
face, and the sea bed off many
coasts is being explored for oil.

In the early days of the
industry, the search for oil was
very haphazard. Apart from
drilling in places where oil
seeped to the surface, many
‘wildcat’ wells were sunk on
the basis of ‘hunch’ and the
results were often disappoint-
ing. Sometimes the pioneers
sank wells in areas which have
since been shown to contain
oil, but they failed to discover it
because they did not drill deep
enough, or picked the wrong
spot to drill.

Sometimes it is possible to see
on the surface a rock
formation that may be an oil
trap, like the anticline
opposite. Geologists can study
fossils from the rock of such a
structure; they indicate the
age and type of the rock.
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Exploration for oil has be-
come much more scientific, but
even with modern techniques
and the services of highly-
skilled geologists and geophy-
sicists, oil exploration remains
a high risk business. Know-
ledge of the kind of rocks and
formations in which oil is
found does help to cut down
the areas of search, however.
As we know that oil was formed
in sedimentary rocks during
certain eras of geological time,
we can concentrate the search
on rocks of the right type and
age.

The search for oil is com-
plicated by the fact that the
earth’s surface has undergone
immense upheavals in the
millions of years since oil first
began to form. Huge earth
movements have pushed up
mighty mountain ranges like
the Himalayas and the Alps,
while other areas, which were
once dry land, have sunk
beneath the seas. Even the
continents have moved: scien-
tists believe that the Americas
and Australasia were once
joined to the land mass of
Europe, Asia, and Africa, but
shifted to their present posi-
tions by a process known as
continental drift. '

The oil-bearing formations
could not be unaffected by
these millions of years of
upheavals. Some sedimentary
rocks were pushed up out of
the sea to form dry land, and
others were buried deep under
rocks of different Kkinds.
Enormous pressures pushed
whole layers of rocks sideways,
so that they wrinkled or folded
or were broken. Entire seg-
ments of the earth, composed
of many different layers of
rocks, bent and buckled and
folded over in a great variety of
formations.




Some of these deformation
patterns are favourable to the
collection of oil. One of the
commonest is known as an
anticline, where the layers of
rock have been pushed up-
wards to form a dome or arch.
Under the dome of the anti-
cline oil or gas may have
collected, trapped by a layer of
impermeable rock which pre-
vented it moving sideways or
upwards. If a well is drilled to
pierce the impermeable rock of
the anticline, then the oil and
gas can be reached and brought
to the surface.

Essentially, the task in oil
exploration is to locate sites
where there are geological
structures in which oil or gas
might have been trapped.

The first step for the survey
team is to study all the available
geological and geographical
information about the area
under investigation, and to
prepare detailed maps. Aerial
photographic surveys are often
undertaken, especially in re-
mote locations where little
exploration and mapping has
previously taken place. From
this preliminary information,
the geologists piece together a
rough picture of the rock
formations which lie under-
ground.

Certain districts are then
chosen for more detailed sur-
vey. Often travelling on foot,
trekking through forests or
wading through swamps, geo-
logists examine the earth with
great care. They look for
outcrops where underlying
rocks jut out of the soil, and for
exposed layers of rock in cliffs
and river canyons. They chip
off rock specimens for ex-

Left, one of the commonest
oil traps is an anticline.

amination, and bore down inio
the earth for samples of under-
lying formations. They take a
close look in the microscope at
any fossils in the rock speci-
mens, because they indicate
the age of the rocks. Slowly
they try to piece together the
geological history of the dis-
trict, recording the types and
ages of the rocks and the
patterns in which they lie.

Geological surveys are now
usually supplemented by geo-
physical surveys to provide a
more accurate picture of rock
formations lying deep below
the surface of the earth or the
sea bed. One technique used by
geophysicists, called gravi-
metric survey, makes use of the
fact that underground rocks of
different densities and depths
cause slight variations in the
force of gravity at the surface
above them. These variations
can be measured with very
sensitive gravimeters, and they
add further detail to the under-
ground map of the area.

Seismic survey provides
further accurate information
on what lies underground. A
miniature earthquake is caused
by exploding a charge of dyna-
mite in a hole in the ground, or
by dropping a heavy weight on
the surface, and the time taken
for the shock waves to bounce
back to the surface from hard
layers of rock underneath is
measured. The time interval
indicates the depth of rock, and
simultaneous measurements at
different points show the slope
of hard rock layers.

At sea, a compressed air gun
is used instead of dynamite to
create the shock waves for
seismic survey. The technique
plays a major part in the
discovery of offshore oilfields,
since detailed geological sur-
vey of the ocean floor is much







