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Science
Tuesday-Wednesday
December 13-14, 2011
EQ:  How do we know the age of rocks?

On Your Desk:
• Notes from yesterday
• Pencil
• Paper
Everything else in the floor!
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EQ:  How do we know the age of rocks?

• Sedimentary rock forms, the remains of organisms in the sediment 
may become fossils.  
• Millions of year later, we find it... 2 questions 
• 1.  What is it?  
• 2.  How old is it?

Geologist have 2 ways that they will date, determine the age of, 
rocks and the fossils in them.....
• Relative Age
• Absolute Age

Relative Age
is the age of the rock compared to the ages of other rocks

Absolute Age
number of years since the rock formed
it may be impossible to determine the absolute age of a rock, but 
scientist can get within a certain number of years.
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EQ:  How do we know the age of rocks?

Position of Rock Layers
Rock layers are formed when sediment is deposited in flat layers one 
on top of the other.  
Over time, the sediment hardens and changes into sedimentary rock.
These rock layers provide a record of Earth's geologic history.

It can be difficult to determine the absolute age of a rock.
Law of Superposition is used to help determine a rocks relative age.
According to the Law of Superposition, in horizontal sedimentary 
rock layers, the oldest layer is at the bottom.  Each higher layer is 
younger than the layer below it.

The walls of the Grand Canyon in Arizona illustrate the law of 
superposition.  You can see some of the rock layers found in the 
Grand Canyon in the picture.  The deeper down you go in the Grand 
Canyon, the older the rocks.
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EQ:  How do we know the age of rocks?
Determining Relative Age
To determine the relative age, geologists also study extrustions and 
intrusions of igneous rock, faults, and gaps in the geologic record.

Clues from Igneous Rock -
• Igneous rock forms when magma or lava hardens.
• Magma that flows to the surface is lava.
• Lava that hardens on the surface is called an extrusion.
• magma may push into bodies of rock.
• magma cools and hardens into a mass of igneous rock called an 
intrusion
• intrusions are ALWAYS younger than the rock layers around and 
beneath it.
• geologist study where intrusions and extrusions formed in relation 
to other rock layers.    Helps geologist understand the relative ages 
of the different types of rock



6

EQ:  How do we know the age of rocks?

Clues from Faults
• Geologist can also gain 
clues from the study of 
faults.  
• Fault is a break in the 
Earth's crust
• A fault is always 
younger than the rock it 
cuts through.
• To determine the 
relative age of a fault, 
geologist find the relative 
age of the youngest layer 
cut by the fault.
• Faults make it hard to 
study rock ages because 
the corresponding layers 
of rock no longer line up.
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EQ:  How do we know the age of rocks?

Gaps In The Geologic Record - Unconformity
• geologic record of sedimentary rock is not always complete
• deposition slowly builds layer upon layer of sedimentary rock, but 
some layers may erode away, exposing an older rock surface.
• deposition can build a new rock layer again
• surface where new rock layers meet much older rock surface 
beneath them is called an unconformity
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EQ:  How do we know the age of rocks?

Using Fossils to Date Rocks
• geologist first give a relative age to a layer of rock at one location
• then they can give the same age to matching layers of rock
• index fossils - a fossil that is widely distributed and represent a type of 
organism that existed only briefly
• a fossil is considered widely distributed if it occurs in many different 
areas
• index fossils are useful because they tell the relative age of the rock 
layers in which they occur
• particular types of organism are used as index fossils - ammonites are 
hard shelled animals that evolved in shallow seas more than 500 million 
years ago and became extinct about 65 million years ago
• make good index fossils for 2 reasons - they are widely distributed and 
many different types of ammonites evolved and then became extinct 
after a few million years.
• ammonites can be identified by through differences in the structure of 
their shells - based on these differences geologist can identify particular 
rock samples based on what type of ammonite is there



9

EQ:  How do we know the age of rocks?

1.  There are two fossils that can be used as index fossils in the 
diagram.... 
 
2.  Which layer does each one appear in?

3.  Why does Location 3 not have all the same soil layers?  Explain what 
could have caused this.

4.  What is missing in Location 4?  Explain what could have caused this.
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EQ:  How do we know the age of rocks?
Wrap Up Questions:
On a clean sheet of paper, copy the question and give a short answer.
1.  In your own words, define the terms relative age and absolute age.

2.  What is the law of superposition?

3.  A geologist finds a cliff where the edges of several different rock 
layers can be seen.  Which layer is the oldest?  Explain.

4.  Besides the law of superposition what are three types of clues to 
the relative age of rock layers?

5.  Compare and contrast extrusions and intrusions.

6.  An intrusion crosses an extrusion.  Which layer is older?  Explain.

7.  What is an index fossil?

8.  The fossil record shows that horseshoe crabs have existed with very 
little change for about 200 million years.  Would horseshoe crabs be 
useful as an index fossil?  Explain.
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