Geologic Time

The Fourth Dimension

Geologic Time

~*¢Relative Geologic Time

“*Absolute Geologic Time

Relative Geologic
Time

The Language of Time

If we are going to unravel the
story of the earth’s history, we
need to understand the languages
in which that history is written.

Just as if we want to reconstruct
Egyptian history we need to
understand Egyptian written
language, their architectural
styles (architectural ‘language’)
and so on.




Steno (1660s) - Law of Superposition

Hermit Shale

Hermit Shale

Steno (1660s) - Law of Original Horizontality
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Erosional
Unconformities

Hermit Shale
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Steno - Law of Cross-Cutting Relationships

Geologic History

Law of Included Fragments
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Relative Geologic Time
at the Grand Canyon
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Correlation

PROBLEM!!!

We now have a bunch of ‘tools’ for working out
the relative geologic time event sequence for
rocks in one area. But, what do we do if we
want to work out relative geologic time over a
large area, such as a state, a continent or the
entire earth?

‘We need a relative geologic tool that will work
across the entire world!!!!

Fossils do the trick!
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William ‘Strata’ Smith (ca. 1800)
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Correlation

Time Interval
for Species
Firstarea

Second area
=

If we are interested in unraveling the history
of the earth we have part of our puzzle solved
- we can work out sequences of local events
and then correlate those events around the
world.

But we STILL cannot say exactly when those

events occurred - 1,000 years ago? a million?
a billion?
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Absolute Geologic

Time

Radioactivity
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Half-life Parent Daughter
0 100% 0%
1 50% 50%
2 25% 75%
3 12.5% 87.5%
4 6.25% 95.75%
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There are many radioactive isotopes with long
half-lives that are useful for radiometric
dating.

Luckily almost any igneous rock contains
several of those isotopes - each of which
decays on its own path.

So most igneous rocks have the equivalent of
2 or more geologic clocks in them!

Since different isotopes have different half-lives
they are useful for measuring different spans of
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Geologic Time
Scale
with Dates

Names are based
on fossil
distributions and
most were defined
prior to 1860!
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We can date sedimentary rocks by looking for
igneous rocks that are associated with them.

At © 05 s e T

Geologic Time
24 Hours=4.5 Billion Years

st appcars “
}uuq: L2
Formation
of Fart
o é

%

Scale: 1 second = 52000 years
1 minure = 3,125,000 years
1 hour = 187,500,000 years

(Curis & Barnes, Imtation 1o Biology)
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Dendrochronology

Absolute ages for
the last few
thousand years.

Log from ruins
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Mass Wasting
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