
GEOLOGY & PALEONTOLOGY
MODULE 6



Agenda for 
11/10

Take Module 5 test

Experiment 6.1

Notes on pp. 147-159



GEOLOGY
geo = earth; -ology = the study of

� The study of Earth’s 
physical structure, its 
history, the processes 
acting on it, and the 
rocks of which it is 
composed

� Earth’s 3 layers: crust, 
mantle, and core



The Earth’s 
Structure – 

How much 
of the 
Earth’s 
structure do 
we know 
about? 

� Although scientists believe we 
have a pretty good idea of what 
Earth’s structure is, you need to 
realize that no one has ever been 
deeper than about 2 miles (3 km) 
below its surface, and the deepest 
we have been able to drill is less 
than 8 miles (13 km) down.  That’s 
barely scratching the surface!  
Scientists do have the technology 
to determine a general idea of 
what this planet Earth is made of.



Core

Earth’s 3 Layers

MantleCrust

Draw these pictures in your interactive 
notebook. 
Layers of Earth video

https://www.yout-ube.com/watch?v=2k8qArKCovc


Crust

● Very thin
● Consists of solid rock
● Only layer that we have 

been able to sample and 
explore

● 3.7-6.8 miles in ocean; 15-56 
miles in continents

● 2 types of crust: continental 
(granite) & oceanic (basalt)

● The bottom edge of the crust 
is called the Moho.



Mantle

● Largest mass
● Middle layer
● The mantle has never directly 

been explored. Facts about 
mantle come from studying 
earthquakes

● About 1,800 miles deep
● Same components as crust 

but different proportions
�

● Plastic rock – not solid, but like 
syrup

● The deeper you go in the Earth, 
the higher the temperature.  At 
the Moho, temperature is 895°F 
and at the bottom of the 
mantle, it’s about 6,700°F.

● Movement in mantle



● Extends down about 4,000 miles 
● Made up of iron and nickel
● 2 layers: inner & outer
● Outer core is liquid
● Inner core is solid because of 

pressure
● Very hot – 9000°F

Core



Lithosphere & Asthenosphere

● Lithosphere: upper part of mantle 
(solid rock) and crust; broken up into 
pieces called plates

● Asthenosphere: thin mantle sub-layer 
under lithosphere

● Plate tectonics: Lithosphere floats on 
asthenosphere
○ Creates land formations
○ Plastic rock of the mantle moves 

around
Fault: boundary between 2 
plates; earthquakes occur 
along faults







Fill out chart.



Tectonic 
Plate
Theories

� Catastrophic plate tectonic theory – Scientists 
who believe in creation and who affirm plate 
tectonics believe that Earth’s plates moved 
rapidly during Noah’s Flood causing geographical 
features of Earth

� Hydroplate theory – Scientists believe that before 
the flood, a massive amount of water (called 
supercritical water) existed beneath Earth’s crust, 
and Earth at that time only had one large 
supercontinent

�
● Gravitational pull caused pressure
● Crack in the crust
● Water spewed out violently
● Sediments
● High ridges formed
● Plates floated on water forming mountains and our 

current continents



Soil

Plate movement is believed to have caused 
many of the land formations we see today. 

If you were to go outside and start digging, you would first 
be digging through dirt.  This material is called soil.  Soil is 
made up of different components in varied amounts.  The 
topmost later of soil is full of humus. 

humus – the decayed remains of 
once-living creatures

Besides humus, soil also can contain 
gravel, sand, silt, and clay.



Rocks

3 kinds of rocks:
• sedimentary – made up of sand & 

minerals laid down by water; covers most 
of the earth.   ex. limestone

• igneous – made from melted or molten 
rock called magma; formed beneath the 
surface of Earth  

• ex. Granite

• metamorphic – rock that has changed its 
form due to extreme heat or pressure.  ex. 
quartz

 3 Types of Rock video

https://www.yout-ube.com/watch?v=6qaG3MqI-4o


Minerals

minerals – inorganic crystalline substances found naturally in the     
                   Earth  

• Inorganic means the materials did not come from a living 
organism (from dead creatures or from materials produced by 
living ones)

• Crystalline refers to a specific type of structure – sharp, 
geometric shapes with flat surfaces called faces and 
well-defined edges



           Rocks

• No distinct 
geometric pattern

• Composed of 2 or 
more chemicals

• No crystalline shape

Minerals

• Distinct geometric 
pattern

• Pure substance
• Form crystalline 

shapes



Homework 11/10
Do Experiment 6.1 at home and fill out the information in your 
SN. There is a formal lab report, but it is not due until 12/01.
If your research plan has been APPROVED, you may begin 
your experiment.
If you need to edit your research plan or bibliography, your 
new version is due next week!



Agenda for 11/17

● Turn in updated research plans or 
bibliographies.

● I will return your graded Module 5 tests.
● We will do Experiment 6.2 together 

today.



Experiment 6.2    (pg. 164 in ST; pg. 455 in workbook)

Purpose:  To see how water can separate sediments into layers

Materials:
a large glass jar with a lid
dirt
sand
gravel/rocks
water

Question:  What happens when various sediment sizes are 
suspended in water and allowed to settle?

Hypothesis: Write what you think will happen when the 
suspended sediments settle out. 



Procedure:
1. Fill the jar about 1/5 of the way with dirt.  Add an equal amount of sand 

and an equal amount of gravel.
2. Put the lid on the jar and then gently invert the jar to mix the contents.  

Invert the jar several times so the dirt, sand, and gravel are well mixed.
3. Draw a picture of the jar and its contents in your lab notebook.
4. Add water to the jar so the water level is about an inch from the top of 

the jar.
5. Put the lid back on and invert the jar to once again mix up the 

contents.  Do this several times to make sure they are well mixed.
6. Let the jar sit for about an hour.
7. Invert the jar again several times to once again mix everything up. 

Conclusion:  Write what you learned about how sediments settle out 
when suspended in water. 



The Earth’s Surface
� Most sediments have been laid down by moving water. As water in 

rivers reaches a low point, sediment is deposited, forming:
• flat plains 

• alluvial plains – formed by rivers carrying along large amounts of sediments as they 
flow, and then slowing down when the river path forms a bend or empties into the 
ocean 

• deltas -  slow flow allows the sediments to settle onto the river flow near an ocean 
boundary  ex. Mississippi River into the Gulf of Mexico

• coastal plains – formed when sea levels were higher 
• lake plains – created in large lakes from water running off the surrounding land

• glacial plains - formed with glaciers move, scrape the ground, melt, and leave 
sediments behind.



flat plain alluvial plain delta

coastal plain lake plain glacial plain



Types of mountains:

Fault-block mountains: at a fault area, one plate 
moves up, the other stays stationary or moves down, 
forming a mountain

Folded mountains: 2 rock masses push against each 
other, causing the crust to buckle into an up-and-down 
rolling pattern

Volcanic mountains: magma flows through crack in 
crust; if magma reaches surface, it pours out as lava; 
accumulated lava forms a mountain

Domed mountain: crack in the crust that is not open 
on the surface; magma moves into crack but can’t 
escape; pushes crust up



Types of Weathering

weathering: the process of rocks on Earth’s crust 
being crumbled into bits of minerals or transformed 
into other materials

Physical weathering: large rocks broken into 
smaller rocks by forces such as ice, temperature 
changes, and abrasion of sand or running water; 
doesn’t change the chemical composition of 
rocks

     ex.  Water can freeze inside of cracks inside 
of a rock or plants can grow through cracks in 
rocks and cause it to break 

Chemical weathering: minerals in rock 
chemically react with air or water, changing 
their composition  ex. rust



erosion: the process of wearing or grinding something down 
    by wind, water, or other natural agents

• can affect rock formations
• Most often occurs by movement of water
• Rivers carve wider paths as they flow, rainwater seeps into 

ground and erodes cracks and veins in rocks, ocean 
waves and currents erode shoreline, glaciers scrape out 
valleys and move huge boulders, and wind blows 
sediment and rocks that work like sandpaper on rock 
formations

Erosion



Some amazing geological features on Earth 
due to erosion

Grand Canyon mesa – large, flat-topped 
hills surrounded by flatlands

butte – smaller, 
steep-sided 
prominences

delta stalactites and stalagmites



Sedimentary Rock Strata
� strata - noticeable layers of soil or rock.
� Water can separate sediments into layers (Exp. 6.2). Particles 

settle out of the water and are deposited on the bottom, often in 
layers. Sediments with heavier materials settle first and lighter 
materials settle out later. Sediment is cemented together 
primarily by chemical reactions; strata vary greatly in thickness 
and appearance.

� Prime example of sedimentary rock strata is the Grand Canyon in 
Arizona which at its deepest point is about one mile. 



Experiment 6.2 helps you 
understand about rock strata. 

• Water has the ability to separate 
sediments into layers.

• The sediments settle out of the 
water.  This is called deposition.  

• Heavier materials settle out first and 
lighter materials settle out later. 

• Once water has deposited 
sediments, they can then form 
sedimentary rock as they are 
cemented together by chemical 
reactions.



Basic Structure of the 
Grand Canyon

● Contains all 3 types of rocks; most rocks are in 
strata
Limited amount of igneous and metamorphic
Most is sedimentary in layers
Look at illustration on ST p. 166 and notice 
boundary between upper strata that are 
horizontal and lower strata that are tilted; that 
is called an unconformity (a surface of erosion 
that separates one layer of rock from another)
Unconformity is also a separation where the top 
of the layer below the unconformity was 
significantly eroded before the layer above the 
unconformity formed.
The Grand Canyon is called “The Great 
Unconformity” because it is arguably the     
most striking unconformity found on Earth.



 “The Great Unconformity” 
The Grand Canyon

An example of angular 
unconformity



2 views of examining Earth’s past when no one was 
there to witness it:

▪ Uniformitarianism: what is happening today is 
what happened in the past; “the present is the 
key to the past”

ex. The Colorado River flowed along the canyon 
floor and eroded the walls of the canyon making them 
deeper and deeper. 

▪ Catastrophism: one or more catastrophes are 
the main reason for Earth’s geological features

ex. the flood in Noah’s day



Look at Figure 6.17 in your textbook.  

igneous rock

igneous rock

metamorphic 
rock

The Great Unconformity
(an angular unconformity)

Notice that igneous rock formed by volcanic activity is at the top of the Grand Canyon 
and igneous rock formed by magma flowing under the ground is at the base.  



Fossils

fossil—The preserved remains of a 
once-living organism

Fossils give us information about 
what happened in the past 
because it is a preserved record of 
something that was once alive. 
Fossils are preserved remains; 
organism’s body cannot decay like 
it normally would. Must have 
unique conditions to create a fossil. 
Only a tiny fraction of once-living 
organisms gets fossilized.



Fossils form as:
▪ molds (like a footprint in mud),
▪ casts (material fills mold left behind by 

eroded or decomposed organism)

▪ petrifaction - organic material chemically 
changes into rock

▪ carbonization - chemical reactions occur and 
thin, filmy residue made up of mostly carbon is 
left, creating a carbonized remains of organism

Since soft parts of organism usually doesn’t survive long 
enough to be fossilized.  Most fossils consist only of hard 
parts of organisms. 



Homework 11/17
● Finish the Formal Lab Report for Experiment 6.1. It 

is due when we come back from Thanksgiving 
Break (12/01)

● Begin studying for the final exam. 



Agenda for 12/01

● Turn in your Formal Lab Report for Experiment 6.1
● We will finish our notes and discussion over 

Module 6 today!



General Fossil Record Features

What is a fossil record?  A fossil record refers
 to the sum total of all discovered fossils. 

1. Most fossils are found in sedimentary rock.
      Igneous rock is formed from magma or lava which would 
burn up materials.  Metamorphic rock is formed from extreme temperatures and 
pressure. Sedimentary rock is mainly laid down by water, so we can say that most 
fossils are formed in conjunction with the action of water. 

2.  The vast majority of all fossils on this planet are of hard-shelled 
organisms, like clams.  
      The harder something is, the more likely it is to fossilize. Clams & similar 
organisms have hard shells, are in water, and often live buried in sediments so they 
are in the best situation to be fossilized. The rest of fossils are mostly bony marine 
animals, like fish. A tiny fraction of fossils are insects.  A very, very tiny fraction of 
fossils are reptiles, birds, plants, and mammals. 



General Fossil Record 
Features (cont’d)
3.  It contains the remains of some 
organisms still living today. 
       Paleontologists compare fossils 
from long ago to their living 
counterparts today.  The only time 
they can’t do this is when an 
organism is extinct.     ex. wooly 
mammoth
  extinct – once living but now are not   

4.  Fossils found in one layer of 
stratified rock can be considerably 
different from the fossils found in 
another layer of stratified rock. 



Geology and Paleontology Perspectives

The Uniformitarian Perspective:
Uniformitarians believe sedimentary rock formed through slow 

processes, much the same way we see it forming today. 

Ex. Uniformitarians suggest that Arizona was once covered by a 
body of water, such as a small ocean. The ocean deposited a 
layer of sediment and then the ocean retreated later on in history, 
leaving Arizona dry again.  And this happened over and over 
again.  Thus, each layer of sedimentary rock in the Grand Canyon 
represents a time when that part of Arizona was covered by a 
body of water. 

Because fossils are found in rocks, the formation of rocks obviously affects the 
formation of fossils.  That means we have to understand the geological record 
and the fossil record together.  



Uniformitarians also do not believe that sedimentary 
rock formed in all areas of the world during all time 
periods. They rely on index fossils to help them.

index fossils – fossils that are assumed to represent a 
certain period in Earth’s past

• They believe that fossils in any given layer are of 
organisms living in the time period during which the 
layer was deposited. 

• Theory of evolution – states that all life on this Earth has 
one common ancestor that existed a long time ago



Geology and Paleontology Perspectives (cont’d)
The Catastrophist Perspective:

Catastrophists believe much of the geology we see today is the result of 
processes that occurred once in Earth’s past and will not be repeated.  
They believe this happened in a shorter time than uniformitarians. 

Ex. Many catastrophists believe the layers of rock below the Great 
Unconformity in the Grand Canyon were formed when God first created 
Earth.  Layers above the Great Unconformity are believed to have been 
formed during and after the worldwide Flood. They believe that another 
catastrophe, involving large-scale water recessions, cut out the canyon to 
expose the rock and form the amazing structures we see today. 

Ex. 2 – Mount St. Helens – its eruption caused layers of rock similar to that 
of the Grand Canyon. 

Mount St. Helens Explains Grand Canyon Video

Mount St. Helens eruption video

https://www.yout-ube.com/watch?v=MKZoNhDVRiU
https://www.yout-ube.com/watch?v=AYla6q3is6w
https://www.yout-ube.com/watch?v=AYla6q3is6w


Fossils can be grouped into 3 basic groups:

• Pre-Flood – rocks have remains of creatures living before the 
Flood

• At the time of  the Flood – rocks have fossils of creatures living 
roughly at that time

• Post-Flood – rocks have fossils of creatures living after the flood

Paleontologists have found huge numbers of fossils concentrated 
in enormous deposits called fossil graveyards. In a catastrophe, 
organisms would be buried in the sediment in an instant.

ex.  A fish fossilized in the middle of eating
       a smaller fish



One more age issue:

Everything in creation is made up of atoms.  Some atoms are 
heavier than others, and some of the heavier atoms are 
unstable.  We call these radioactive atoms. Uranium is a type 
of atom that occurs in several forms, called isotopes. One of 
its isotopes – Uranium 238 – breaks down, or decays, into an 
atom called thorium 235 which then further decays until the 
atom changes into lead.  So we call uranium the parent 
atom and lead the daughter atom.  This process is called 
atomic decay, and it is used in an attempt to determine how 
old an object is. 

The dating of igneous and metamorphic rock can be done 
by studying radioactive isotopes of uranium 238 to lead. 



Homework 12/01
● Study for your Module 6 Test that is next week (12/08)


