
To get oil out of the ground we drill a hole down to where the 
oil is located using a drilling rig. This is a very complex structure 
which is carefully engineered to suit the environment it is being 
used in. Drilling rigs are used on both on-shore (land based) and 
off-shore (ocean based) oil sites.

Engineers are a group of scientists who are interested in design, 
building and the use of structures machines and technology. Some 
engineers just focus on designing and building structures and 
machines, these engineers help in the design of drilling rigs.

Main parts of a drilling rig:

- Derrick: is the support structure for the 
equipment used to lower and raise the 
drill string into and out of the well.

- Crown: found at the top of the derrick, it 
contains a set of pulleys through which 
the drill line is threaded. 

- Bridge: is the platform alongside the 
derrick where the derrick operator works 
while the drill string is pulled out or 
replaced in the hole.

- Drill bit: device attached to the end of 
the drill pipe that breaks apart the rock 
being drilled. It has jets which drilling 
mud is squirted through.

- Drill pipe: hollow tubing and thick 
bits of steel used to connect surface 
equipment to the bottom of the 
drill well. Helps to move drilling 
fluid.

FUEL HUNTERS
Welcome to Generation Science! 

Brought to you by the Edinburgh International Science 
Festival, our shows and workshops  
spark pupils’ curiosity and bring science to life.

What we do
Each show or workshop is fully equipped and delivered by 
trained science communicators. We create fun, interactive 
environments where everyone gets out of their seats and gets 
involved. Our inspiring demonstrations and engaging activities 
are linked to the Curriculum for Excellence, explaining key 
concepts in a unique and memorable way.

www.sciencefestival.co.uk/education

The Science behind the Show
A geologist is a scientist that looks at the Earth and what it’s made 
from. Some geologists search for oil.

Oil is a mixture of naturally occurring chemicals. They 
contain mostly hydrogen, carbon and oxygen and are called 
hydrocarbons. 

Oil is formed over hundreds of millions of years when tiny marine 
plants and animals get buried under layers of rocks and dirt. 
Over time, heat and geological pressure turns this organic matter 
into a new form. It can sometimes exist as a liquid (oil) and 
sometimes as a gas (natural gas), both of which form powerful 
fuels which we burn for energy.

Oil is a non-renewable energy source because it takes millions of 
years to form and we can’t make more in a short time. 

Areas where there is a large collection of oil are called oil 
deposits. They form when oil moves through tiny holes in the 
rocks until it gets trapped between layers of impermeable rock 
and clay. This slow movement of oil, called migration, begins 
soon after the oil forms in a ‘source’ rock.

The creation of an oil deposit relies on 4 main factors:

a) There must be a source rock made of lots of layers of organic 
matter. 

b) The source rock needs to be squashed and heated up. 
c) The oil needs to move to a reservoir rock full of tiny little holes. 
d) There needs to be a cap rock or trap to stop the oil moving.
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Event Description
Fuel Hunters is a workshop exploring the 
nature and origin of oil. Participants learn 
about its geology, the methods used to 
find it, and its extraction from the Earth. 
As they play the roles of oil geologists 
and engineers they are introduced to the 
origin of oil and basic geology through 
demonstrations, before exploring rock 
formations and methods for surveying 
the Earth. Finally they work together to 
construct a scale model oil drilling rig. 

Curriculum Links
Fuel Hunters complements the following 
experiences and outcomes:

SCN 2-04b: Through exploring 
non-renewable energy sources, I 
can describe how they are used 
in Scotland today and express an 
informed view on the implications for 
their future use.

SCN 2-17a: Having explored the 
substances that make up Earth’s 
surface, I can compare some of their 
characteristics and uses.

TCH1-02a: Throughout my learning, 
I take appropriate action to ensure 
conservation of materials and 
resources, considering the impact of 
my actions on the environment.

 
TCH 1-12a: I explore materials, tools, 
and software to discover what they 
can do and how I can use them to 
help solve problems and construct 3D 
objects which may have moving parts.

TCH 1-14a/2-14a: Through 
discovery and imagination, I can 
develop and use problem solving 
strategies to construct models.

Learning Outcomes
• Recall that geology is a branch of 

science which looks at the Earth, its 
structure and processes.

• Recall that oil is created over 
millions of year from dead marine 
organisms.

• Identify that four factors are 
needed for oil deposits to form: 
source rock, heat and pressure, 
reservoir rock and cap rock or a 
trap.

• Describe what porous rock means 
for oil deposits.

• Identify methods used by geologists 
to locate oil deposits.

• Recall that engineering is a 
branch of science which looks 
at the design, building and use 
of structures, machines and 
technology.

• Describe the basic components of 
a drilling oil rig: derrick, crown, 
platform, drill string, drill bit.

The re-development of Generation Science teacher notes has been made 
possible by a grant from the Texas Instruments Community Fund

Some Useful Links
www.csiro.au/en/Education/DIY-science

www.need.org/primary
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FOLLOW-UP CLASSROOM ACTIVITY 1

What’s down there?
You will need:
• 6 different colours of play dough or modelling clay (three 
different colours for three different layers of the Earth; light 
brown for cap rock; black/dark brown for oil and dark blue 
of another colour for the sides)
• Straws
• Scissors

FOLLOW-UP CLASSROOM ACTIVITY 2

An Oily Problem
You will need:
• Aluminium pie pan
• Large stone  
 (or 2/3 smaller stones)
• Plastic spoon 
• Cup
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1. In a small group of 2 or 3, take 
equal size balls of each colour 
of clay and flatten each one to 
represent a single layer of the 
Earth. 

1. Each person in your group 
should take a straw and push it 
into the sample.

2. Gently remove the straw.
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1.   Place the stone into the middle of 
the pie pan. Add water until the 
pan is about ½ full. 

1.   Skimming
Use the spoon to try and remove the 
oil without losing lots of water by 
gently skimming off the top layer. Drop 
it into the cup. How much water is 
coming out when you skim? Is this an 
effective method? 

2.   Absorbing 
  Try using the cotton wool to soak up the 
oil by gently dipping it onto the surface. 
Do you think this method would be 
expensive? Would it take a long time?

What colour layers did you find? Did you find oil? Compare your sample with another group?

Explanation

Exploratory geologists searching for 
oil and gas deposits can’t see through 
the ground, however they can use a 
variety of different techniques to find 
them. One method they commonly use 

is to take core samples. A long, hollow 
drill, called a core drill, is pushed into 
the ground and removed. Inside the 
drill is a long cylinder of rock, with the 
layers arranged exactly as they are 

in the ground. Geologists then use the 
thickness and depth of the different 
kinds of rock they see in the core to 
help determine where oil and gas are 
most likely to be found.

Which method would you use if you were: a. An environmental engineer
    b. An oil company owner

Explanation

Oil spills can kill animals and poison 
water and clean-up operations are 
difficult and expensive. 

Oil does not mix with water, but because 
it is less dense it floats on top creating 
a very thin oil slick on its surface. The 
strategy for cleaning up depends on its 

position, currents in the water, waves and 
weather. If the spill is reached quickly, 
it can be contained and skimmed. Long 
buoyant booms prevent the spill from 
spreading, and special boats suck or 
scoop the oil into containment tanks. 
Large sponges, called sorbents, can 
also be used to absorb the oil.

Dispersant chemicals will break down 
the oil, allowing it to mix with the water. 
Unfortunately this means it could still be 
ingested by marine life. Oil will eventually 
evaporate in the sun. However, this 
method can only be used if wildlife 
and coastlines are not threatened.

Part 1: Create an oil spill

2.   Place about one tablespoon 
of oil into the pie pan. 

This is your oil spill – the stone represents 
the land, and the water represents the 
ocean. If you watch closely you should 
see that the oil moves towards the land. 

The aim is to clean up the oil and prevent 
it from reaching the land using three 
different methods.

Part 2: Clean up

• Cotton wool
• Dishwashing detergent
• Jug of water
•  Dark vegetable oil (yellow oil can be  

made darker with food colouring)

3.   Dispersing
Try dropping 1 or 2 drops of detergent 
into the pie dish and stirring it around 
with the spoon. What happens to the oil?

2. Stack three of the layers on top 
of each other. Half the class 
will be given a layer of ‘oil’ to 
put somewhere between the 
coloured layers.

3. Carefully cut the straw open to 
reveal the clay core sample.

3. Place a layer of light brown clay on top of 
the stack and dark blue clay on the outside to 
hide the layers.

4. Swap your stack with another group or share 
them randomly.

4. Look at your sample and draw a picture of it. 

Part 1: Create your model Earth.

Part 2: Take a core sample.


