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LESSON 1

LESSON |

Uniformitarianism
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a principle stating that geologic processes that occur today

are similar to those that occurred in the past.

& i R Al BrLie p gl Saotms 1 Aumglgumed] Silibead! 0 e oty T

@ALH

absolute age
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the numerical age, in years, of a rock or object.
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Relative age
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the age of rocks and geologic features compared with other

nearby rocks and features.

Lo i yall 6581 il sgeally &)lie Bumglgumll losdl ypieiall yoe




> [(BETCE T 3is the age of rocks and

geologic features compared to other
rocks and features nearby.

Relative datingiERs S TeLNe};

determining the relative order of
past events.

Superposition
S| i)

the principle that in undisturbed rock layers, the oldest rocks are on the

bottom.
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original
horizontality
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principle that most rock-forming materials are deposited in horizontal

layers.
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lateral continuity
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principle that sediments are deposited in large, continuous sheets in all

lateral directions.
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Inclusions
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A piece of an older rock that becomes a part of a new rock.
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cross-cutting
relationships
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the principle that if one geologic feature cuts across another feature,
the feature that it cuts across is older.
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Relative-Age Datinc

sediments are deposited in
the oldest rocks are on the bottom

large, continuous sheets in
Superposition Original Horizontality Lateral Continuity

most rock-forming materials are
deposited in horizontal layers

all lateral directions.
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Inclusions Cross-Cutting Relationships

one geologic feature
cuts across another
feature, the feature that
it cuts across is older.

A piece of an older

part of a new rock R
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ROCK LAYERS

= Law of Superposition—> younger rocks are on top, older rocks are on

bottom




Layer G is the oldest, layer A is the youngest. The sedimentary layers can be matched up
across the valley.

A A
B B
c c
D h A D

.\ /.
Ai y 0

G G

;mIm ololw

lgneous intrusion is younger than the
sedimentary layers.
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Oldest youngest

E,C,B,D,A

Time 1: A layer of sediment
is deposited into a lake horizontally.

:Time 2: Later in time, a second

layer is deposited on top of the first.

Time 3: Even later in time,
a third layer is deposited
on top of the first two .

Time 4: A layer cross-cuts
the first three layers, making
it the youngest layer.




Learning from Fossil Records

The fossils found in older rock layers are simple.
The fossils found in newer rocks are more complex.

complex fossils

no fossils

simple fossils

Mass extinctions occur when many plant and animal
species die out within a relatively short period of time.



Fossils
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the preserved remains or evidence of past living organismes.
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mass
extinctions
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the extinction of many species on Earth within a short period of
time
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Disappearance of
dinosaurs

Appearance of
mammals and

dinosaurs

Disappearance

of trilobites




1. Do you think all of the rock layers in the picture formed at the same
time? Why or why not?

No. sedimentary rock forms slowly over time.
The sediments must be compressed and lithified before they turn
into rock layers. The colors of the layers also indicate differences
between the rocks.

2. If you think the rocks formed at different times, which layers are the
oldest and which are the youngest? Explain.

The rock layers at the bottom of the formation
are the oldest. The rock layers get younger as you go up. Each
layer had to form on top of the last one deposited, making each
layer younger than the one before.




Building a §

. .
» x
S >
- v
oue, o
Ehas
o
3 ~ ;
: g

Unconformities
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Nonconformity Angular Unconformity Disconformity

surfaces where rock has eroded

away, producing a break, or gap, in
the rock record.
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a method used by geologists to fill
in the missing gaps in an area’s rock

record by matching rocks and fossils
from separate locations.
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UNCONFORMITIES

sl Nonconformity Angular unconformity
Ry ol RSP e /"“l
------ b- . T\‘_F*_—.‘T"_"{‘ - ‘ \--_\_____,_,/

e

- A e R R R e e R W e e e e e e e e e e

sedimentary on eroded sedimentary
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sedimentary on eroded igneous

sedimentary on croded tilted layers



Younger sedmentary rock
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Older sedimentary rock

Angular unconformity

Younger sedimentary rock

=

Older sedimentary rock
disconformity

Younger sedmentary rock
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Older igneous rock
nonconformity

ik horizontal sedimentary layer

overlies horizontal sedimentary

\'aye’ disconformity
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(horizontal sedimentary layer

overlies tilted sedimentary layer

Angular unconformity
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horizontal sedimentary layer

overlies nonsedimentary layer

nonconformity




é Gastropod Coral

1.Wh|cl? principle we can use to @ Trilobite »ﬁ% Fern
determine the oldest and youngest layer ? 'gp'

o
/ﬁ Crinoid Ammonite

Superposition

2.What other principal we can use to
correlate the rock layer ?

Lateral Continuity




Index fossils
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a fossil representative of a species that existed
on Earth for a short length of time, was
abundant, and inhabited many locations.
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Key bed

Ash deposited 540 mya

Ash deposited 730 mya

a rock or sediment layer with distinctive
characteristics that make it easily identifiable in
correlation.
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Fossil Correlation

* Fossils can be used to
correlate strata hundreds of
miles apart.

If an index fossil is found in
two different rock layers, we
know they must be the same
age.

» We can then correlate or
connect them together.

Imagine you are a geologist and you have been asked to match the rock sequences
below that have been separated by a canyon.




Index Fossils

Rock layers around the world can be separated by oceans,
valleys, canyons, etc.

A Sosvopod - s o We use rock types and
fossils to help us put the
pieces back together, since
the law of lateral
continuity states that
similar rocks with similar
fossils that have been
separated were originally
formed as one giant layer.

Faossil succession

é youngest

& Ammonite
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Appeared in short period




Ash deposited 540 mya

Ash deposited 730 mya

The rock layer above the top ash layer is younger than 540 mya. The
rock layer between the ash layers is between 730 and 540 mya. The

rock layer at the bottom is older than 730 mya.
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A layer of irdium in the
rock strata marks the
point above which dinosaur
fossils are very rare.

Nearly all fossils below the iridium &
layer in Earth’s rocks are different /
from those above, indicating that 7

a mass extinction occurred. Tha causa of tha iridium
layer is implicated in the
demise of the dinosaurs

A large meteorite strike, volcanic
eruption, or other major event can leave

a unique layer in the rock record. Because
these layers are easy to recognize, they
can be used to correlate rock formations
in different regions where layers are
exposed

The rock layers above the iridium layer are younger. The
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iridium layer marks the mass extinction of the dinosaurs.
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Sciantists who have studied the Earth rocks, found a clay layer containing the e

around the world as shown in the figure below, Iridium is rare in Earth rocks bu

Which of the following is comect?

The sediment layer below the iridium layer s called the key beds

The iridium layer shown cannot be used o correlate other rocks
that cantaing indium elemeant layer from arcwnd the world

L=

/ The iridium layer Indicates that a mass extinction occurred

All fossils below the indum layer are similar 1o those above



Geological time

A model of Earth’s history from 4.6 billion years

scale to present
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Eon Biggest unit on Geological timescale.
Al Made up of billions of years
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Era Eons are further divided into era
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Period Eras are further divided into periods
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Epoch Periods are further divided into epochs. These
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are smallest unit of Geological time
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Eon
Era
Period
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Eons

Eras Periods

Epochs

Longest

» Shortest

A unit of geologic time
longer than an age but
shorter than a period

Era Period Epoch

Holocene
Quaternary | pieistocene

Pilocene

Cenazoic  Neogene Miocene
QOligocene

Phanerozoic Paleogene Pgﬁzﬁéﬁe
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