Foundations Cycle 1

W23 Science Project: Rocks ID

In W19 we talked about crystals. What is a crystal?
A crystal is a piece of solid matter in which the atoms, molecules, or ions are arranged in an orderly, repeating, 3-dimensional pattern.

In W21 and 22, we talked about minerals. What did we learn about minerals?
They are:

1. formed by nature.

2. inorganic (meaning they were never alive).

3. made from the same chemicals wherever it is found.

4. made of crystals.

What tests do mineralogists use to determine the name of a crystal?

1. Apparent Color 4. Hardness
2. Streak Color 5. Cleavage
3. Luster 6. Fracture

Today we are going to look at rocks. Rocks are made up of minerals and scientists classify them based on how they were formed.
What are the three kinds of rocks? The three kinds of rocks are sedimentary, metamorphic, and igneous.

Let’s talk about each of the three kinds of rocks and write down what we discover.

Tutors/Parents can replicate p.11 on your board as you discuss with your class.
For ABCs, just talk about the rock characteristics and give the main characteristics
(metamorphic — alternating layers, igneous — gas bubbles, light weight, sedimentary — sandstone uniform layers)
For Apprentices/Journeymen, talk about the rock characteristics and write them on the board.
For Masters, talk about the rock characteristics and have students record them on a blank sheet of paper.

As we talk about each rock type, let’s observe some characteristics of each rock type:

1. Grain Size — How big are the sediment grains or crystals? fine (glassy), small, medium, coarse
Weight — How heavy (dense) is the rock for its size? light, medium, heavy
Layers — Does the rock have layers? What do they look like? alternating bands of light/dark or thin layers of 1 color
Opening/pores — Does the rock have openings or pores? What do they look like? vesicles from gas bubbles or holes
Fossils — Does the rock have fossils from organic matter? Describe it.
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Sedimentary rocks

Sedimentary rocks are formed by the accumulation of sediments. All rocks can be worn down into smaller pieces by wind
and water. These pieces are called grains and they can be washed into streams, rivers, lakes and seas. Then they settle into
layers, which become buried and cemented together. Over time, these sediments harden into new rock called sedimentary
rock. Some sedimentary rocks contain plant, animal or microbe fossils. A sedimentary rock is easy to identify if small
particles can be rubbed off as grains or powder, or if clear layers are evident. The grains in sedimentary rocks can vary
greatly in size.

Object Lesson: Peanut & Butter Sandwich
When you make a PB&J, you have a layer of bread, a layer of PB, a layer of jelly, and a another layer of bread. These layers

remind us of the layers in sedimentary rocks.

Many public buildings are made from sedimentary rocks.

Characteristics of Sedimentary Rocks Examples:
-Grains: fine, small, medium, coarse - Limestone

- Weight: light - Shale

- Layers: sometimes - Sandstone

- Pores/openings: sometimes - Conglomerate

- Fossils: sometimes
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Igneous rocks

Ignis is the Latin word for fire. Sometimes rocks heat up so much that they melt and turn into liquid rocks. When they cool
down again, they harden into igneous rocks.

Object Lesson: Making Fudge

It is kind of like making fudge. To make fudge you combine milk, sugar, butter, and unsweetened chocolate in a saucepan
and heat the mixture until the sugar dissolves and the mixture boils. Remove the mixture from heat and pour immediately
into a buttered pan. Allow fudge to cool until firm.

Igneous rocks are formed in two ways. Extrusive igneous rocks form when lava is spewed from a volcano and cools and
hardens quickly in the air or water on the Earth’s surface. Extrusive igneous rocks have fine, small crystals. Some of them
have pores or vesicles which result from gas bubbles.

Characteristics of Extrusive Igneous Rocks Examples:

-Grains: glassy, fine, small - Scoria (gas bubbles)

- Weight: light - Pumice (smaller gas bubbles)
- Layers: no - Basalt

- Pores/openings — gas bubbles - Obsidian (black, glassy)

- Fossils: no

Intrusive igneous rocks form when magma cools slowly below the surface of the crust over many years. Intrusive igneous
rocks have medium to coarse grained crystals.

1 ¢ 1P
Characteristics of Intrusive Igneous Rocks: Examples: . .‘ybéﬁ :
- Grains: small, medium, coarse crystals - Granite ‘
- Weight: heavy - Gabbro
- Layers: no
- Pores/openings: no
- Fossils: no

Igneous rocks usually do not have fossils or layers. W23 Science Project Information compiled by AIT



Metamorphic rocks
Metamorphic rocks are formed when other rocks undergo heat and pressure deep within the earth.

Object Lessons:

Demonstrate the effects of pressure: Smash

Imagine that this crumpled up sheet of paper is a rock. What will happen if | drop a heavy book on it?

Show the class how the pressure of the book “flattened” the paper.

In nature, the weight of rocks at the surface pushes down on rock and dirt beneath, forcing them to flatten into layers.

Demonstrate the effects of heat: Baking Cookies

How many of you have ever baked cookies? What ingredients do we use? (Flour, sugar, butter, baking soda, salt, eggs, vanilla, chocolate
chips.) We mix them together into balls. The chocolate chips are our sediments and the dough is like the cement that holds the sediment
together. So a chocolate chip cookie is like the sedimentary rock called conglomerate.)

What will happen to my “sedimentary rock” if | place it on a pan and put it in a 350° oven for about 9 minutes?

(It will change form. Now it is a metamorphic rock.)

All rocks (sedimentary, igneous, and metamorphic) can be changed by the heat and pressure conditions that are found deep in the Earth's
crust. Heat and pressure are not quite enough to melt rocks, but they do cause the minerals in a rock to change in size or shape. Some
minerals may be flattened, while others combine with surrounding minerals to form new or bigger minerals. Rocks that have been
changed are called metamorphic rocks. For example, the sedimentary rock limestone, changes to marble when it is exposed to the high
temperatures and pressures beneath the Earth's crust. Metamorphic rocks are often streaked or banded in appearance and they usually
have small crystals.

Many famous statues are made from marble, a metamorphic rock.

Characteristics of Extrusive Igneous Rocks Examples:
- Grains: small, medium - Scoria (gas bubbles)
- Weight: heavy - Pumice (smaller gas bubbles)
- Layers: - Basalt
* Foliated metamorphic rocks have alternating bands - Obsidian (black, glassy)

of light and dark colored mineral crystals
* Unfoliated metamorphic rocks are typically made
out of only one mineral (such as marble and
quartzite)
Pores/openings: rarely
Fossils: ra rer W23 Science Project Information compiled by AJT
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To classify a rock, OBSERVE its grain size, weight, layers, pores/openings, and fossils.

Sedimentary Rocks
Formed by the accumulation of
sediments

Characteristics:

- Grains: fine, small, medium, coarse
- Weight: light

- Layers: sometimes

- Pores/openings: sometimes

- Fossils: sometimes

Examples:

- Limestone

- Shale

- Sandstone

- Conglomerate

Metamorphic Rocks
Formed when other rocks undergo heat
and pressure under the earth’s surface

Characteristics:

- Grains: small, medium
- Weight: heavy

- Layers:

* Foliated metamorphic rocks
have alternating bands of light
and dark colored mineral
crystals

* Unfoliated metamorphic rocks
are typically made out of only
one mineral (such as marble
and quartzite)

- Pores/openings: rarely
- Fossils: rarely

Examples:
-Gneiss

-Schist

-Slate (made from shale)

-Marble (made from limestone)
-Quartzite (made from sandstone)

Igneous Rocks (extrusive)
Made of lava that cools quickly on the
earth’s surface.

Characteristics:

- Grains: glassy, fine, small

- Weight: light

- Layers: no

- Pores/openings — gas bubbles
- Fossils: no

Examples:

- Scoria (gas bubbles)

- Pumice

- Basalt

- Obsidian (black, glassy)

Igneous Rocks (intrusive) -

Made of magma that cools slowly under
the earth’s surface.

Characteristics:

- Grains: small, medium, coarse crystals
- Weight: heavy « . '

- Layers: no :

-‘Pores/openings: no

- Fossils:.no

Examples:
- Granite
- Gabbro™
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ROCK IDENTIFICATION OBSERVATIONS

Draw a picture.

Colors

Grain Size/Shape
(glassy, small, medium, coarse)
(round/angular)

Weight

(light, medium, heavy)

Layers
(Yes or no. If yes, describe.)

Pores/openings

(Yes or no. If yes, describe.)

Fossils

(Yes or no. If yes, describe.)

Kind
(Sedimentary, metamorphic,
igneous)

Rock Name
(Use a field guide or rock key.)
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ROCK IDENTIFICATION KEY

‘and grey crystals

= A8

Colors Grain Size/Shape Weight Layers Openings Fossils Kind Name
(glassy, fine, small, (light (Yes or no. (Yes or no. (Yes or no. (sedimentary
medium, coarse) medium If yes, describe.) If yes, describe.) If yes, describe.) metamorphic
(round/angular) heavy) igneous)
white/grey fine-small light no sometimes some sedimentary Limestone
grey fine light yes sometimes sometimes sedimentary Shale
tan small light yes sometimes sometimes sedimentary Sandstone
various med-coarse, light-med no sometimes sometimes sedimentary Conglomerate
round
black/white med med-heavy yes, alternating rarely rarely metamorphic Gneiss
bands of color
various fine-coarse med-heavy yes, thin, mica-like rarely rarely metamorphic Schist
layers
dark grey fine heavy yes rarely rarely metamorphic Slate
white, sometimes coarse heavy no rarely rarely metamorphic Marble
with specks of color
white, clear with coarse heavy no rarely rarely metamorphic Quartzite
various hues
red, black, dark grey glassy light no Yes-bubbles no igneous — ext. Scoria
(Bigger than
pumice)
tan/light grey glassy light no Yes-bubbles no igneous — ext. Pumice
(smaller than
Scoria)
dark grey fine-small med no rarely no igneous — ext. Basalt
black glassy med no no no igneous — ext. Obsidian
 Lighter — pinkish to" med-coarse { heavy no no { no.. igneous — int. Granite -
" white crystals with o 2 ; by 2 A ' :
some.darker accents - e . Fe
Dark — moétly black ~ coarse ol ¢ heavy . no : no. . ~ ‘no A igheous — int. G'abbljo :




