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GEOLOGY



EARTH’S AGE

Two tools scientist use to
determine the age of the
Earth are:

Superposition and
Fossil Record



SUPERPOSITION

Superposition just
means rock strata
which is the layers of
sedimentary rock that
show each layer is
older than the layer
above it. This is
considered “relative
dating”.

..SO the deeper we dig,
the farther back in time we see




FOSSIL RECORD

Fossils are useful in determining geologic time.

What is a fossil?

Recognizable remains or body impressions of
an organism that lived in the past.

 The fossil record refers to all fossils
that have been found since the
study of fossils began.

e Some fossils are unique to a time
period and are called index fossils.




FOSSILS

Most fossils come from organisms that have
hard body parts like bone or shell. Not all
organisms will fossilize due to geological
events.

-0ssils form more quickly when animals are
ouried quickly.
-loods, mudslides, and ash deposition from

volcanos and earthquakes lead to the
formation of fossils




LAYERS OF THE EARTH

Crust B A
Mantle
Core




CRUST

Crust - thin, solid, outermost layer of the Earth,
composed of basalt and granite.

Oceanic Crust is
around 10
kilometers thick.
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MANTLE

Layer below crust

Boundary that separates crust and mantle is
called Mohorovicic discontinuity or Moho.

The mantle is thicker.
More iron and magnesium

More dense
Upper Mantle is solid and forms the lithosphere.
This is the zone where earthquakes occur.



MID AND LOWER MANTLE

Temperature rises until we reach a part that is
partially molten.

Partially molten rock is so hot it stretches like
nlastic and can fold or even flow.

This Mid-mantle area is called the
asthenosphere.

This area is also cooled by convection

Deeper to the lower mantle, temperatures rise
until we reach a liquid outer core.



CORE

» It iIs made up of a liquid outer core and a solid
Inner core.

» The core is made up of iron and nickel.




PLATE TECTONICS

Continental crust
contains the continents.

Oceanic crust is the crust

at the bottom of the The Earth's Major Plates
oceans. - g

The lithosphere is o
divided into 14 large
plates which interlock
with many smaller
plates.

The two older theories
were called continental
drift and seafloor
spreading.
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http://www.brainpop.com/science/earthsystem/platetectonics/

PANGAEA

Scientist believe at one time all of Earth’s
continents were joined in one gigantic “super
continent. The movement of the plates causing
the continents to drift was known as
“continental drift”.

Convection currents may provide the energy
that drives plate tectonics. These currents

rotate in circular patterns, carrying heated rock
upward.



UNDERWATER LAND FORMATION

When molten rock reaches the crust in the
ocean it seeps through the cracks and cools.

When it becomes hard, it becomes new rock
and responsible for underwater land forms.

The underwater landforms are called “mid-
ocean ridges”.

This process is called “seafloor spreading”.



PLATE BOUNDARIES

Divergent Plate Boundary
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http://www.youtube.com/watch?v=t-ctk4KR-KU
http://www.youtube.com/watch?v=ep2_axAA9Mw
http://www.youtube.com/watch?v=-wI58uqTgfc

ROCKS AND ROCHK CYCLE

Three types of rocks:

lgneous Igneous Rocks
Sedimentary
Metamorphic

Sedimentary RocksvM

etamorphic Rocks



IGNEOUS

Result of cooling of melted rock.
Two types:

Intrusive - cool beneath the Earth’s surface and
generally contain crystals.

Extrusive - formed when volcanoes spew magma, which
cools above the Earth’s surface.
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SEDIMENTARY

Deposited in layers. |
Found on land and in water.
Often transported from weathering.

Examples from land are sandstone, mudstone
and conglomerates.

Examples from ocean water are limestone,
halite and gypsum.




METAMORPHIC

Formed when the
structure of a rock is
changed.

Often heat and pressure
cause the change, but
chemicals cause change
too.

Sandstone compress to
form quartzite.

Limestone changes under & = .2 o
heat and pressure to form w- i
marble.

Minerals can turn into

different minerals through
chemical change.




THE ROCK CYCLE
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http://www.brainpop.com/science/earthsystem/rockcycle/

VOLCANIC ACTIVITY

A volcano is a mountain formed by lava and rocks
made from materials inside the Earth.

Magma is a combination of liquid rock material
and dissolved gases deep within the Earth.

Magma is generated when solid rock from the
crust is forced down into the Earth’s
asthenosphere at a plate boundary.

Volcanoes occur at convergent plate boundaries.

Magma reaches the Earth’s surface through an
opening called a vent.

When magma reaches the Earth’s surface it is
called lava.

A crater is the hole in the top of the volcano.



WEATHERING AND EROSION

Rock broken down into smaller pieces.

Weathers in response to changes in the
environment.

There are three different methods to

weathering:
Mechanical
Chemical
Biological




MECHANICAL WEATHERING

Rocks are physically broken into smaller pieces
oy wind, water, ice or heat. The common
oroduct of mechanical weather is silt (finely




CHEMICAL WEATHERING

Minerals within the rock are broken down by
removing or altering elements that make up the
minerals.

Most common is weathering from carbon
dioxide.




BIOLOGICAL WEATHERING

Caused by living organisms and can occur by either mechanical or
chemical means.

Burrowing animals or plant roots can break up soil and rocks
mechanically.

Lichens chemically weather rocks they live on by secreting enzymes
that remove nutrients from the rock. e :




SOIL FORMATION AND COMPOSITION

The product of weathering is soil formation.

Bacteria and fungi make homes in the cracks and
scratches on the tiny weathered rock which
produces chemicals that cause the rock structure

to release minerals that fuel the growth of other
organisms.

Plants that die from bacteria break down and the

remains are mostly organic (carbon based)(living
things).

But they also contain what they absorbed which is
Inorganic (not carbon-based)(non-living).



HOW IS SOIL MADE?

How is soil made? - weathering
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HORIZONS OF MATURE SOIL

The “O” horizon is the organic layer.
Just below is “A” horizon which is the
topsoil. This contains the organic matter
including decaying plants, plant roots,
etc... It is very rich in nutrients.

Next is the “B” horizon which contains
clays and mineral deposits that have not
been weathered. This layer is called the
subsoil. The subsoil will be broken up by
seeping water and intrude into the plant
roots.

Last is horizon “C” which contains
weathered bedrock. This horizon is
isolated from the soil formation process.
It is called substratum.




EFFECTS OF HUMAN ACTIVITY

Human activity includes logging, building,
mining, and farming.




LOGGING

Logging is the cutting down of trees. If down in
a given area it is called clear cutting. The
environmental impact of clear cutting can be
huge if the soil is prone to erosion. Without
tree roots to hold down the soil, rain washes
away the soil and the land becomes much

more barren.



BUILDING

This includes construction of roads, houses,
skyscrapers and various other structures.

Two components of change are:

Trees and plants are removed.
Soil is moved to accommodate construction.

This results in an increase in soil erosion during
construction.

This is why urban areas require sandbags and
nylon fencing to surround the construction site.



WATER PATHWAYS

Building changes natural water pathways. Parking
lots and sidewalks prevent water from percolating
(Filter gradually through a porous surface or
substance) into the ground.

Depending on location of building it can increase
runoff or require extensive drainage and fertilizers
can alter the absorption pattern of water.

To remedy: builders use siltation ponds.
They prevent silt from reaching the water system.
The aquatic life they contain cleans the water of pollutants.
They lessen the threat of flooding during heavy rains.



MINING

Removal of material from the ground.

Surface mining peels back the Earth’s surface. The
material being mined is removed leaving exposed
bedrock.

Strip-mining/open-pit mining are examples of surface
mining.

This is damaging to the environment and greatly
Increases soil erosion.

Subsurface mining - this extracts material underground
through the use of explosives.

Erosion is increases and the dust by drilling and blasting
causes airborne pollutants.



FARMING

Farmlands are surrounded by tall trees to
prevent winds from carrying off too much
topsoil. They are called windbreaks.

In hilly areas the soil is terraced into step-like
formations. Soil terracing lessens water runoff
and preserves topsoill.

For watering, farmers use soaker hoses to
reduce water loss.



Bio-hydro-atmosphere interactions of Energy, Aerosols, Carbon, H,0, Organics and Nitrogen
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RESOURCES

There are a finite amount of natural resources available
on our planet.

What is a natural resource?

Non-renewable are coal, oil and natural gas. These take
long periods of time and under certain conditions to
replace.

Renewable can be replaced within the human lifetime.
They include timber, water and solar energy.

Are natural resources evenly distributed?
Can there be shortages?



SUSTAINABLE PRACTICES

Soil conservation and timber replacement

Reduced water consumption by installing
showers and toilets that use less water.

Limit water use for [andscaping.
Use alternative energy sources.



WHAT DO YOU KNOW?

How can people reduce the amount of resources used?
How do parking lots affect water pathways?

Acid rain is an example of what type of weathering?
How are volcanos formed?

Which layer of the Earth is liquid?

Which would be least likely to fossilize?

Chipmunk beetle garden snake earthworm




