Geology Basics
Erosion, Fossils, Rocks, Geysers
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Geologist

Geology is the study of the Earth, the materials of which it is

made, the structure of those materials, and the processes
acting upon them. It includes the study of organisms that
have inhabited our planet. An important part of geology is
the study of how Earth's materials, structures, processes and
organisms have changed over time.
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What doe

ke

s a Geologist do? «


http://www.youtube.com/watch?v=zm3YMVWht4c

Example Need / Problem:

While on an expedition with a team of paleontologist you discovered a portion
of an unidentified fossilized remain! Is it a full specimen? A partial specimen?
Is it a new species? You can’t tell yet until you uncover more. Your team will
need to take your specimen back to their lab for further research but don’t want
to damage the remains by just digging randomly. How do you proceed?
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@ The Mystery of the Moving Rocks...



http://www.youtube.com/watch?v=uyHcs7B27Zk

&5 The Mystery of the Moving Rocks...



http://www.youtube.com/watch?v=uyHcs7B27Zk
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Erosion

(Materlalsz What is Erosion? Why
e Deep pan or container is it important? Is it
e Plastic/paper cup good or bad?

e Scissors
e Water

e Sand or Soil
e Ice cubes (optional)
e Straw (optional)

&Gloves (optional)




Weatheri Biises the Erosion (water) and transport
nl A T e o moves the sediments downhill

@ What is Erosion?

Erosion is a geological process
in which parts of the earth are

worn away or moved by natural

forces. Most commonly moved ‘NEATHERING
by wind, water, or even ice. @ - WLALT

Erosion is powerful enough to

AND EROSION

change an entire landscapel! m

P 4



http://www.youtube.com/watch?v=R-Iak3Wvh9c
http://www.youtube.com/watch?v=R-Iak3Wvh9c

The good and the bad..

Erosion can cause many changes in an ecosystem, plant
life could be unable to sustain life because nutrients were
swept away, the soil washed away could be toxic, flash
floods might occur more because of erosion.

However, erosion is also natural and has some benefits.
More nutrients may be delivered to plants that need them.

However this may lead to eutrophication and algae bloomsjs

*» due to human activity. Erosion can also cleanse an
ecosystem of unneeded materials. Erosion can also
reshape landscape creating new habitats.

Waves erode
weak rock to carve
out a cave

More wave erosion More eroswn washes
carves out rock away soft rock.
into an arch Stack is formed
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@ What are the Types of Erosion?

4 Main Types of Erosion

Physical Erosion

Chemical Erosion

Water Erosion

Wind Erosion

This is when a
landscape of rocks
change their physical
properties/
appearance because
of constant beatings
by forces

Chemical erosion
occurs when rocks or
landscapes change
their chemical
composition as they
erode, mostly due to
reactions from water.

Water erosion
describes any type of
erosion done by
water, this affects
mostly rocks, sand,
soil, and shorelines.

Wind erosion occurs
when wind changes a
landscape by move
the particles in the
landscape. This can
occur mostly in
deserts.
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* Is Erosion Controllable?

Yes and No.

Many preventatives can be set up to
help slow down the erosion of
riverbanks and farmland, however,
this doesn’t completely stop it. Best
Management Practices (BMPs) help
with erosion control and water quality

This is an example of erosion control, tarps are

con trol . placed over a stream bank to help stop water
f . | erosion.



https://sites.google.com/fcpsschools.net/cmscampusconsequences/our-watershed/bmps
https://sites.google.com/fcpsschools.net/cmscampusconsequences/our-watershed/bmps
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@* ¢ Erosion in Real Life

Erosion can cause
some beautiful
natural landscapes.
The grand canyon
(top right) is a
product of erosion!




@* ¢ Erosion in Real Life

Erosion can also
cause severe
damage to the
natural landscapes
and man-made
structures as well.
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@ Modeling Erosion

1. Fill your container with sand or soil (use gloves if necessary)
2. Make different "land formations” out of the soil/sand

Add elevation

Slopes (one part of the soil is higher than the other)
3. Add ice cubes at the top of your slope.

4. Poke a small hole on the bottom of the paper cup using the scissors

5. Pour the water into the cup and drain the water over your land formation |§

\\

Simulate rain!
6.  Lightly blow on your structure with a straw
Simulate wind!
7. Observe the changes to your structure
What color is the water now?
What parts are higher?
Can you see where the water ran through the soil?

O,

[Materials:

e Deep pan or container
e Plastic/paper cup

e Scissors

o Water

e Sand or Soil

e Staw (optional)

e Ice cube (optional)
(Gloves (optional)
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http://www.youtube.com/watch?v=-MFLgtti51I




Fossils

/ \ Have you ever Wonderegl

o how fossils are formed:
Materials: What are they really? Who
cares? =

e Small disposable cup

e Small objects/toy that can fit
inside the cup

e Chocolate Chips

e Bowl

e Spoon

¢ Knife (adult supervision!!)
e Microwave (adult supervision!!)
e Refrigerator
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What is a fossil?

Fossils are the preserved
remains of animals, plants, and
other organisms from the
distant past. They are ROCKS.
Fossils can preserve an entire
organisms or just parts of one.



http://www.youtube.com/watch?v=bRuSmxJo_iA

Types of Fossils

Body Fossils

Molds and Casts

Permineralization /
Petrification

Footprints and
Tracks (Trace)

Coprolites

MOST COMMON.
The remains of dead
organisms, most are
hard parts.Typically
soft tissues like skin
and muscle
disintegrate leaving
only the hard shell or
bone skeleton behind.

A mold is an imprint
left by the shell of a
hard skeleton on
surrounding rock. A
mold may be internal
or external.

Paleontologist can
produce cast from
molds with latex and
3D printing.

When groundwater
saturates a
plant/animal remains
after it dies,
sometimes the
materials dissolve and
minerals replace
them. The organic
matter is 100%
replaced with mineral
and turns to stone,
replicating every
detail.

Footprints, tracks, and
burrows through mud
can sometimes
harden and become
trace fossils. This can
provide information on
how organisms
behaved and moved.

Fossilized feces gives
clues to where certain
organisms lived and
what they ate.

RARE because feces
usually decays
quickly.




How are fossils formed?
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http://www.youtube.com/watch?v=87E8bQrX4Wg

How are fossils formed demo - Your Turn!

(Materials:

e Small disposable cup

¢ Small objects/toy that
can fit inside the cup

e Chocolate Chips

e Bowl

e Spoon

e Knife (adult
supervision!!)

e Microwave (adult
supervision!!)

e Refrigerator

\
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Part 1
1.

N

Part 2

5N

Melt chocolate in bowl

a. Heat about 2 cups of chocolate chips for 30 second

intervals, stirring between, until smooth and melted

Fill disposable cup about half way full with melted chocolate
Place small object / toy so it is entirely or nearly covered in
chocolate
Top off the cup with more chocolate as needed
Refrigerate until harded

After chocolate has hardened remove from refrigerator, tear
away the cup

Use a knife to cut the chocolate in half

Carefully pull out the object/toy

Observe the demo fossil cast. How is it similar / different
from a real fossll

I
FOSSIL FONDUE
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http://www.youtube.com/watch?v=WelfZSx6lqA

4 )

Travel the world, dig up some
fossils, and reconstruct some
dinosaurs in this dinosaur dig site
simulation game linked HERE!

\_



https://www.tvokids.com/school-age/games/dino-dig-dino-dan
https://www.tvokids.com/school-age/games/dino-dig-dino-dan
https://www.tvokids.com/school-age/games/dino-dig-dino-dan

@ Who Cares?
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Scientists use fossils to gather Engineers study fossils to help
information about the lives and develop new technologies through
evolutionary relationships of biomimicry (using processes from
organisms, for understanding nature to improve modern

Earth’s geological change (click technological processes or

HERE for an interactive globe), objects). They also help design and
environmental change, and even develop new tools to help scientist

for locating fossil fuel reserves. discover and analyze fossils.
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https://dinosaurpictures.org/ancient-earth#750

m)uld a T.rex catch a Triceratops? What §

did a Stegosaurus eat? Where did the Yi
find its food? How do we know what
dinosaurs looked like? Make predictions,
use scientific equipment and perform
experiments to find the answers to lots of
questions about dinosaurs.

You'll need to use your science skills to
collect all the dinosaur stickers and
become a dino-expert!

K Click HERE to access the game!



https://www.bbc.co.uk/games/embed/education-ivor-dinosaur-discovery?exitGameUrl=https%3A%2F%2Fbbc.co.uk%2Fbitesize%2Farticles%2Fznc3y9q
https://www.bbc.co.uk/games/embed/education-ivor-dinosaur-discovery?exitGameUrl=https%3A%2F%2Fbbc.co.uk%2Fbitesize%2Farticles%2Fznc3y9q
https://www.bbc.co.uk/games/embed/education-ivor-dinosaur-discovery?exitGameUrl=https%3A%2F%2Fbbc.co.uk%2Fbitesize%2Farticles%2Fznc3y9q
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@aterials: \

e Computer

Did you know there is
a rock cycle? How do

e Access to Gizmo - link you know what type of
provided rock you found? What
e are minerals?
Optional
e Unknown Rock/Mineral
e Penny

e Steel nail /In/ \.I\ i z 3

Rock Cycle %
e Bathroom tile . i @ '
@ h % ;

e Glass plate (picture frame
works!)

e Yogurt container

e Kitchen scale

BITUMENOUS COAL CHALK LUMPS CHERT
& 7 8

/ A

Sedimentary Metamorphic

° Small bOWl u::u e Sl(::EBLACK LIME sm:tss:ucmus LIIESI(::E WHITE uun;mnt

e Water : — s =

e Measuring Cup 0 Q ' -~ ‘
ROCK PHOSPHATE ROCK SALT SAND STONE RED | SAND STONE SILICIOUS SHALE
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3 Main Types of Rocks

Igneous Rock

Sedimentary Rock

Metamorphic Rock

Are formed from melted rock deep
inside the Earth.

Dacite

R

Granite

Basalt

Rhyolite Obsidian

Lherzolite
with basalt
crust

Kimberlite

Pegmatite

Pumice

Are formed from layers of sand,
silt, dead plants, and animal

Compacting & C

skeletons.

Glacial
Conglomerate

Shelly
Limestone

Sandstone

Anthracite

Are formed from other rocks that
are changed by heat and pressure
underground.

Slate

T Deformed
’Q Conglomerate

Sphalerite Ore Rock

Eclogite Jadeite

T s



The Rock Cycle



http://www.youtube.com/watch?v=EGK1KkLjdQY

e
Rock Identification - Test Your Knowledge
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https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=437
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=437
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=437

Rocks vs Minerals

Sedimentary

Muscovite -

A good way to think about it is if a chocolate
chip cookie was a rock, then the flour,
sugar, butter, chocolate chips are the
minerals that make up that rock!



http://www.youtube.com/watch?v=tZlPRkf1KWw
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/Materials: \

e Unknown Rock/Mineral

e Penny

e Steel nail

e Bathroom tile

e Glass plate (picture frame works!)
e Yogurt container

e Kitchen scale

e Small bowl

e Water

Q[easuring Cup
P g N ‘w

@ ldentify Your Own Rocks and Minerals

Follow the
instructions HERE
on how to identify
your own rocks and
minerals!
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https://www.education.com/science-fair/article/what-tests-can-use-identify-minerals/

N

Rock Identification - Who Cares?!

Geologists study rocks because they contain clues about what the
Earth was like in the past. We can assemble a historical record of a
planet and trace events that occurred long before humans. First, by
studying how the Earth and other planets worked in the past, we can
better understand how they are working today. This helps us
understand our effects on the environment and its potential effects on
us. Basically.. to better understand our world. This helps us to better
coexist with nature and reap the benefits that it has to offer.
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https://www.nps.gov/subjects/geology/rocks-and-minerals.htm
https://www.nps.gov/subjects/geology/rocks-and-minerals.htm
https://www.nps.gov/subjects/geology/rocks-and-minerals.htm
http://ratw.asu.edu/aboutrocks_why.html#:~:text=Geologists%20study%20rocks%20because%20they,was%20like%20in%20the%20past.&text=Different%20rocks%20form%20under%20only,something%20important%20about%20the%20past.
http://ratw.asu.edu/aboutrocks_why.html#:~:text=Geologists%20study%20rocks%20because%20they,was%20like%20in%20the%20past.&text=Different%20rocks%20form%20under%20only,something%20important%20about%20the%20past.
http://ratw.asu.edu/aboutrocks_why.html#:~:text=Geologists%20study%20rocks%20because%20they,was%20like%20in%20the%20past.&text=Different%20rocks%20form%20under%20only,something%20important%20about%20the%20past.
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' Homemade Geyser

/' Materials: \

Have you ever

o Water : W o wondered how a

e Liquid Soap | geyser works? Or for

e Small bottle with a narrow , - , that matter what in
neck ' - the world IS a geyser?

e Large tub/sink
e Alka-Seltzer tablets
e Sponge/wipes for clean up

/




* What is a Geyser?

Geyser's are an extremely rare
occurrence on Earth, there are only
about 1000 geysers on Earth.

Old Faithful in
Yellowstone National
park is one of the most
famous geysers.

e _
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@ How do Geysers Occur?

Geysers occur when there is copious
amounts of pressure underneath the
earth's surface. This pressure forces
boiling water upwards and through the
surface through a hole in the ground.
When there is a combination of a water
supply, an underground plumbing
system, and some sort of heat source.
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http://www.youtube.com/watch?v=_gyhvqbIaOE
http://www.youtube.com/watch?v=5cVM1lAvIxw

* Demo Time!

Follow the instructions below or linked HERE for
more details

1. Place the small bottle into a sink / basin
2. Fill the bottle almost to the top with warm
water and add a few drops of soap.

3. Drop a broken up Alka-Seltzer packet and
immediately cover the top with your hand. (Materials: \
4. Listen to the sound that the solution makes, o Water
e Liquid Soap
what pressure do you feel? ¢ Small bottle with a narrow neck
Release your hand * Large tub/sink
e Alka-Seltzer tablets

s . W o gl

(Sponge/wipes for clean up



http://sciencenetlinks.com/media/filer/2011/09/27/tf-snl-geyser-riser.pdf
http://sciencenetlinks.com/media/filer/2011/09/27/tf-snl-geyser-riser.pdf
http://sciencenetlinks.com/media/filer/2011/09/27/tf-snl-geyser-riser.pdf
http://www.youtube.com/watch?v=LjbJELjLgZg

* Think about it...

1. How did the pressure
created in the experiment
model a real life geyser?

2. How would you improve
this experiment/demo?
What did you learn
today?
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