Dating the Relative Ages of Rock Strata

Relative dating is not about taking a cousin out on a date, but
rather dating objects based on information you might know about
them. To the right is an example that demonstrates the principle
of relative dating. Each of these tracks were laid down at a
different time. By analyzing the image you can tell the order in
which the tracks were made. Tracks were made by: a cat, a bird, i o
a barefoot lady, a businessman, a tiny clown car, and a A > Re
motorcycle. AN
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1. Write a narrative of the sequence of events.

2. Define rock strata/stratum. If you don’t remember what strateyy

There are many techniques used to relatively date rock stratum.
the Law of Superposition which states, “in undisturbed Jayers of
on the bottom and get younger in age as you move up jhe rock |ay

3. On the image to the right, number the rog strata%ﬂest to youngest. =

Another relative dating method involves using “Idex Fo 7 Idex fosglls help

demonstrate how organisms might have changeéd, e volved/over time. Index fossils are important in
determining the ages strata. If we can find odt a ago spgcific fossils lived, then we can use that
information to help date strata. A 2 million year ound in a Jayer of limestone means the limestone layer
was forming 2 million years ago.

In order to be an index fossil, the follofving ru%ply.
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e Lived only during short pefiods of
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e Geographically widespyead.
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S is alsg called Rock Correlation.

If we have two layers of limegtone h
from each other, we can usé i@x i
were deposited at approxfimately.
image to the right is an £xam
important when dating‘rocks.
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compared to the rjght botto
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Hundreds of Miles

Go to the folléwing p:/[EapthScience.xyz/GC You will see layers of rock found in the Grand Canyon..
We don’t really kn these Jayers are so we need to find some index fossils. The task is to find the relative
age of thg roc d areag A, B, C, and D, on the image, finding fossils that you can use as index fossils.
Use the/attachg
identi fos'g % in the strata: http://EarthScience.xyz/FossilBook1
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Another method of finding the relative ages of strata, is to understand the Cross-Cutting Law which states: “Any
feature that cuts across a body of rock is younger than the rock that it cuts across.” Faults £amgffset layers, which
tells us that the fault happened after the layer was deposited. Intrusive magma, like dikeg; batholths, and sills show
that the layers had to have been there before magma could intrude.

Look at the following images and on the lines number each event from oldest rock I3
#1 is oldest.
5.
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Wal@yor trace over the disconformity.
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The second type of unconformity is called an angular unconformity. This occurs when rocks are tilted and folded,
then eroded, and then other layers are deposited on top.

9. On the lines of the image to
the right, number each layer
from oldest rock to youngest
rock. The #1 is the oldest.

10. Highlight or trace over the
angular unconformity?

The third type of unconformity, is the nonconformity.
A nonconformity happens when igneous or
metamorphic rock are uplifted, exposed, weathered,
and then new layers of rock are deposited on top.

11. On the lines of the image to the right,
number each layer from oldest rock to
youngest rock. The #1 is oldest.

12. Highlight or trace over the
nonconformities?

Another part of unconformities is fhe
Law of Inclusions. Inclusions Are
fragments of another rock incjaded i
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14. Below there are examples of each of the three types of unconformities. Label the unconformities
below each image as either an angular unconformity, nonconformity, or a disg armity.

"
Batholith

o
You should now have a good understanding of relative dating and bg able t @/ date sjfata based on the Law
of Superposition, index fossils, unconformities, inclusions, and crgés cuttiﬁ ips.

15. In the image below demonstrate your understanding by numb
sequence of events. Start with #1 as being the oltlest roc .
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conformity is found at letter “A”?

17: typgdof unconformity is found at letter “B”?
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Geologic Time Scale

Precambrian
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Bacteria, Multi-celled Chordates, Cephalopods, corals, Vascular plants,
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Dating the Relative Ages of Rock Strata

Relative dating is not about taking a cousin out on a date, but rather

dating objects based on information you might know about them. To the
right is an example that demonstrates the principle of relative dating.

Each of these tracks were laid down at a different time. By analyzing the
image you can tell the order in which the tracks were made. Tracks b were

made by: a cat, a bird, a barefoot lady, a businessman, a tiny clown car, K *" and

a motorcycle.

1. Write a narrative of the sequence of events.
a.

2. Define rock strata/stratum. If you don’t remember wha
strata is look it up.
a.

Law of Superposition which states, “in undisturbed layers of rock, th t rocks are on
the bottom and get younger in age as you move up the rock layers.” 8%

3. On the image to the right, number the rock strata from oidest to younges

Another relative dating method involves using “Index Fos & Index fossilsfhelp
demonstrate how organisms might have ghanged, adapt @u g
Index fossils are important in determinigg the ages stra f we can find gut about

how long ago specific fossils lived, then we can use that information to help date strata. A 2 million year old fossil
found in a layer of limestone means the limestone | as forming 2/million years ag
In order to be an index fossil, the foll¢

ooy ing rules mustg\

e Lived only during short/periods of ti e.®
e Very abundant x

e Geographically widegpread.

If we have two layers of liméstone hundre iles away
from each other, we can yse index fossils to that they

were deposited at approximately the sameé\time or not.
The image to the rightjs an example of index fossils

1 L . ’.'
1:"'2 "t'c'_ L) b '!".

(]

S pad o oV

are important when dating rocks. A If, “ What is
the relative age of the bottom layer left sequence
compared to the right bottom sequence? We can’t rea
tell without fossils of known ages.,This is also called Rock
Correlation.

Hundreds of Miles
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Another method of finding the relative ages of strata, is to understand the Cross-Cutting Law which states: “Any feature that
cuts across a body of rock is younger than the rock that it cuts across.” Faults can offset layers, which tells us that the fault
happened after the layer was deposited. Intrusive magma, like dikes, batholiths, and sills show that the layers had to have been
there before magma could intrude.

Look at the following images and on the lines number each event from oldest rock layer to yeungest rock layer. The #1 is oldest.
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es a stratigrapher, someone who studies

Understanding what unconformities are is algo important in re@e
n point in time. These gaps in relative time

rock strata, will discover strata missing becagse of weatherin%

are called unconformities. There are three ies.

The first type of unconformity, is a dis
sequence.

types of unconf
pnformity. A dis Qrmity is an erogional surface within a horizontal sedimentary

N

7. Look at the following ima ines, number eachevent from oldest rock layer to youngest rock layer.
#1 is oldest. Don’t forge '
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The second type of unconformity is called an angular unconformity. This occurs when rocks are tilted and folded, then eroded,
and then other layers are deposited on top.

9. On the lines of the image to the right,
number each layer from oldest rock to
young

a.

10. Highlight or trace over the angular
unconformity?

The third type of unconformity, is the nonconformity.
nonconformity happens when igneous or metamorphic
rock are uplifted, exposed, weathered, and then flew
layers of rock are deposited on top.
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youngest rock. The #1 is oldest.
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12. Highlight or trace over the noncon

Another part of unconjormities is the Lafw o
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14. Below there are examples of each of the three types of unconformities. Label the unconformities below each
image as either an angular unconformity, nonconformity, or a disconformity.

You should now have a good understanding of relative dating and be able to relativelﬁ on the Law of
Superposition, index fossils, unconformities, inclusions, and crosg'cutting relationshi

ct aeologiic historical sequence of
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Teacher Notes

. |let my students work in groups of 1, 2, or 3, but, because | want them to all have the practice
and an ability to debate and question, they all get and turn in their own paper.

a. The discussion for the most part goes well.
. This assignment takes 50 minutes and depending on the class, spills into another class hour.
. After they have finished the assignment, we discuss the vocab that they should now know as
well as some other images and examples from my website.
http://earthscience.xyz/RealtiveDating
. lalso, for fun, read an article about a fake dinosaur. | preface it by telling them that another
super dinosaur was found. Then | read the article. It is amazing how many students don’t
see that it is fake. By the end, | am busting up laughing so hard, that they get it. This article
is the first linked image on the website mentioned above.
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