Grade: 4

Objective:

Subject Areas:

Physical Science, Earth
Science, Social Science

Students will learn the characteristics
used to identify different rocks
and will describe rocks using these
characteristics.

Skills: classifying,

Materials

collecting, describing,
identifying, observing

Duration: 1 hour

• rocks and minerals
• student worksheet
kits
• access to online
computers (optional)

Connections:

Standards

geologic time, minerals,
mining, descriptive
writing, on-line
investigation

Vocabulary
cementation
characteristic
compaction
extrusive
igneous
intrusive
metamorphic
mineral
properties
sedimentary

Strands: Excellence in Environmental Education Guidelines
Strand 1 —Questioning and Analysis: E) Organizing Information:
Learners are able to describe data and organize information to search for
relationships and patterns concerning the environment and environmental
topics. G) Developing explanations: Learners can develop simple
explanations that address their questions about the environment.
Strand 2.1 —The Earth as a Physical System:
A)
Processes that shape the Earth: Learners are able to identify changes
and differences in the physical environment. B) Changes in Matter:
Learners are able to identify basic characteristics of and changes in matter.

California State Educational Standards:

Earth Sciences 4a: Students know how to differentiate among igneous,
sedimentary, and metamorphic rocks by referring to their properties and
methods of formation (the rock cycle).
Investigation and Experimentation 6a: Differentiate observation
from inference (interpretation) and know scientists’ explanations come
partly from what they observe and partly from how they interpret their
observations.

Background
Unique Minerals

R

ocks and minerals are closely tied
to humankind. They are important
components of soil that allow humans
to grow food. Metals are highly prized
for everything from conducting
electricity to making money. Sand is
the main ingredient in glass. Roads
are a composite of rocks and oil or
concrete; even concrete is a mixture
of rocks and minerals. The Great Wall
of China, the awe inspiring cathedrals
of Europe and the ancient Mayan
temples are all the products
of rock.
Minerals are naturally
occurring solids that have unique
characteristics including a crystal
structure. Several properties are
used to identify minerals including
hardness, streak, luster, color,
breakage pattern and specific gravity.
Common minerals include quartz,
feldspar, calcite, mica and hornblende.
Metals may be minerals as well. Gold,
silver, lead and iron are all metals.
To measure hardness a scale from 1-10
is used. A mineral with a hardness
of 1 is very soft and can be easily
scratched with a fingernail. Talc, the
main ingredient in bath powders, has
the hardness of 1. Graphite is another
soft mineral which is why it is used
in pencils. There is only one mineral
with the hardness of 10 and that is
diamond. The only thing that can
scratch a diamond is another diamond.
This does not mean diamonds are
indestructible however. Most minerals
fall somewhere in between these two.
Our fingernails have a hardness of 2.
Depending on the composition of
elements and their molecular bonds,

certain minerals can sometimes break
along a smooth plane. This breakage
pattern is called cleavage. Often the
shiny surfaces one sees in glimmering
minerals such as galena, mica or
feldspar are a result of cleavage. Other
times the shiny surfaces that catch
ones eye are the result of the crystal
structure some minerals have. In order
for crystals to grow, conditions must
be just right. Crystals can grow in the
ground when they are undisturbed and
have space.
Luster is the way light reflects off of
a surface. The classic metals like gold
and silver have a metallic luster. Pyrite

is the official name for Fools Gold.
Although it is not a pure metal, it has a
metallic luster. Other lusters
include, glassy, pearly and dull.

The Three Types
Rocks are a composite of one or more
minerals. Whether or not the minerals
in a rock are clearly visible depends on
the type of rock and its history. Rocks
are constantly changing. (refer to the
rock cycle) Geologist categorize most
rocks into three main groups: igneous,
sedimentary and metamorphic rock.

Local
Connection
Since 1965, the state rock of California has been serpentine.
However, it may soon be striped of this title. Why? Serpentine is
classified as a metamorphic rock, however, its formation is different
than most. It is a rock that may originate deep in the mantle and
under pressure squeezes up through other rock formations. It is
often smooth and slippery to the feel and greenish to black in color.
Inside some serpentine samples is a dangerous substance called
asbestos. Asbestos has been known to cause a certain lung cancer
called mesothelioma. Because of this hazard it is no longer mined.
Nonetheless, the public view of asbestos is very dark and one
senator doesn’t want this view to be connected to California and has
asked that the state rock be changed. As far as the natural history
of this rock, many plant communities are unique to it. Serpentine
soils are low in calcium and rich in magnesium and heavy metals.
Calcium is necessary for healthy plant growth. Therefore, only
certain plants have adapted to live in serpentine soils some of
which are only found here. The chaparral community is one of these
specially adapted plant communities. Plants that live on serpentine
are often stunted and sparsely distributed due to the lack of vital
nutrients. Places within the King Range National Conservation Area
are made of serpentine soils.
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Igneous rocks are formed by the
cooling of magma either below or
above the Earth’s surface. Intrusive
igneous rocks cool slowly deep below
the ground where the crystals of
the individual minerals may grow
and become big enough to be seen.
Different types of granite are formed
this way. Many mountains are made
of granite through continual uplift
caused by underground tectonic
forces. Extrusive igneous rocks
cool above the surface and therefore
cool quickly. Crystals have no time to
develop. Sometimes the molten rock
can form volcanic glass or obsidian as
it cools. Other times the molten rock is
full of gas and as the rock cools holes
are developed where gases escaped.
The many holes in scoria or lava rock
are often caused by bubbling gases
escaping.

forming new minerals. To name a few,
marble comes from altered limestone,
slate comes from shale, and schist
comes shale but has formed at higher
temperatures and pressures than
shale . These rocks tend to be harder
and more resistant to weathering.
In the King Range National
Conservation Area (NCA), most of
the rocks are sedimentary in origin.
They include sandstone, mudstone,
shale, greywacke, limestone, and
conglomerate. There are example
of volcanic rock, usually basalt, and
metamorphic rock especially blue
schist dotting the landscape as well.

Sedimentary rocks are made of
sediments. These sediments can be
clay, silt, sand, cobbles, or shells.
Chalk and limestone are examples of
sedimentary rock made of tiny shells.
Clay and silt form mudstone or shale.
Sand forms sandstone and greywacke.
A mixture of mud, sand and cobbles
form conglomerate. Conglomerate can
look just like cement. All sedimentary
rocks need to be compacted and
cemented together. These two
processes are a product of heat and
pressure usually as a result of being
buried. Fossils mostly occur in
sedimentary rocks and are considered
the same age as the rock itself. For
instance, if a mudslide quickly buries
animals and plants, they can be
protected from the elements that
would normally begin the process of
decay. Oxygen and bacteria are not
available to decompose material if it
is buried deep enough. If just the right
conditions occur, a fossil is produced.
There are many different types of
fossils.
Metamorphic rocks come from
pre-existing rocks that have been
re-heated and pressurized. As the
rocks are re-heated they recrystallize
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Activity: Classifying Rocks
Preparation
In order to make this lesson more meaningful to students, ask the
teacher to send the Letter to Parents 1 to parents at least one week prior
to your visit. This letter asks students to bring in 1-3 rocks prior to this
class. The students should put their rocks in a paper bag with their name
on it. If this letter is not sent out, then the presenter should collect at
least one rock per student from the local area. If the letter is sent out
to parents, the presenter should bring in a half dozen rocks for those
students who may forget to bring rocks in or who were absent. Have a
location in the room for the Room’s Rock Collection.

Procedure
1. The emphasis in this lesson
will be put on rocks not minerals.
However, it is handy to show
the students a few minerals to
introduce rocks. Hold up a few
samples and have the students
begin to describe them with your
help.
2. Without saying much more,
have each student pick a rock and
write a description of it. Ask them
to observe closely and come up
with characteristics.
3. Once the students have had
time to write a description, ask
for volunteers to share their
descriptions. In a nonjudgmental

Group 1
1. Identifying Rocks: Pass out the
rock kits to groups of 2-4 students.
Each student needs to take 2 rocks
out of the shared rock kit and fill
out their description sheet (see
attached). This worksheet has
them check off what characteristics
they observe in their samples.
2. Once they have completed their
worksheet, see if they can identify

way, have the rest of the class add
to their description. Write their
words down on the board. The idea
is to discover characteristics that
help decipher “the story” behind
each rock (Color, texture, luster,
weight, shape, etc).
4. Briefly review the rock cycle
and explain the changes rocks and
go through. By observing rocks
closely one can begin to unravel a
rock’s story.
5. Have the students sort the
Room’s Rock Collection into 3-5
different piles. More than likely
you will see most of the rocks
naturally put into the three rock

other rocks. This can be done many
ways. Good images of rocks are
available at :http://geology.com/
rocks/
3. Have them identify their rock
samples by comparing them to the
pictures on-line (posters can be
used also). Have them identify the
names of at least two rocks.
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Materials
•
•
•

rocks and minerals
kits
access to online
computers (optional)
student worksheet

groups: sedimentary, igneous
and metamorphic (Note: some
students will need to get their
rocks, back. They should have
“special” rocks labeled to assure
this).
6. Once most of the rocks have
been sorted , ask the students
to share the characteristics they
used for sorting them. If possible,
break the class up into two groups.
One group will stay at the student
sorted rock piles (Group 2) and the
other group will move to another
part of the room where resources
are available and will work with
the rock kits (Group 1).

4. Once they have worked alone,
they can work together to see how
many rocks they can identify by
name. Ideally they will be able to
figure out most of the rocks in the
rock kit by comparing and sharing.
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Group 2
1. Reviewing characteristics:
Compare the student-sorted rocks
with the 3 rock groups. Are they
close?
2. Ask the students what
processes may have caused the
various characteristics observed
in their sorted piles of rocks. In
other words, investigate “the story”
behind each rock. Example: If the
rock looks like it is made of sand,
how may this have happened? If
the rock is rounded, what may
have caused this? Explain to the
class that geologists group rocks
based on similar characteristics as
well.

3. Using a board, list the
characteristics students came
up with. You may want to divide
igneous rocks into intrusive and
extrusive subcategories. There
will no doubt be a few rocks that
are “odd” or misfits. These can be
called “The Exceptions.”
4. After all students have
participated in both activities,
have them return to their seats and
review what they have learned in
this lesson by referring to the notes
on the board. To tie this lesson in
to local geology, ask them where
they have found a particular rock.
Return rocks back to them.

Extensions
•
•
•
•
•

Review various rocks and minerals by having the students go to Name that Rock
at http://library.thinkquest.org/J002289/act.html
Have students write a story as if they are an igneous rock traveling through the
rock cycle.
Have students investigate the different ways rocks are used in construction,
roads, textiles, engineering, etc.
Take students down to a local gravel bar, and see how many different types of
rocks they can identify. Relate gravel to salmon redds.
Show minerals and rocks under a black light to see if they are fluorescence or
phosphorescent (can glow in the dark).
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Rocks Kits
Rocks in rock kits include:
1.
2.
3.
4.
5.
6.
7.

Obsidian
Scoria
Pumice
Limestone
Shale
Sandstone
Greywacke

8. Granite
9. Schist
10. Chert
11. Slate
12. Conglomerate
13. Serpentine
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Date

Dear Parents,
We have begun a study about local rocks and minerals. For one of our first activities, we will explore the
three rock groups. In order to do this, we will be sorting rocks by various characteristics. These characteristics relate to how they were formed. Rocks and minerals are an important components to the Earth Science
standards for fourth grade.
Please encourage your child to find three rocks, put them in a ziplock bag with their name on it, and bring
it to school by the following date
. It would be best if each of these rocks were
different from each other in some way, for example, different texture, color, and found in a different location. You are also welcome to send in a special rock or mineral from home if you have one, but please label
it clearly so you can get it back properly.
Thank you for making this local geology unit more fun!
Sincerely,
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Name:

Date:

Characteristics of Rocks
The names of my rocks are:
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Check off the characteristics your
rock samples have below.

2

1. Rock Sample #1
2. Rock Sample #2

1. Is your rock made of two or more colors?
2. Does your rock have small minerals visible?
3. Does your rock have large minerals visible?
4. Is your rock heavy?
5. Does your rock look like it’s made out of sand?
6. Is the texture of your rock coarse?
7. Is the texture of your rock fine?
8. Is your rock fine?
9. Is your rock smooth?
10. Is your rock rough?
11. Is your rock shiny?
12. Is your rock dull?
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