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Preface

This science unit is prbnarily for the newcomer Chinese

students and for those who are'continuing in the ESEA Title VII

Chinese Bilingual Pilot Program at the middle school level.

It is designed for limited and non-English speaking students.

The unit is on Hocks: Rock Material, Classifying Rocks,

Characteristics of Types of Rocks and Cycle of the Hocks. It

is written in Chinese and simple English in order to meet the

needs of these Chinese students. There is also a list of main

terms in both languages and activities at the end of the unit.

The arrangement of the main terms is according to the order of

appearance in the Chinese section. This book may be used along

with Matter - An Earth Science - Unit 4, published by Harcourt

Brace Jovanovich.

Many thanks to Maria chain and Herb McCall for suggestions

and review, Dr. David law for proofreading and Beatrice Choi

for the calligraphy.

i

Alice Lee
San Francisco, CA
1980
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Rock Material

Rock is a solid material that is made up of one or more

substances called minerals. Sane of the minerals that make up

rock are feldspar, quartz, mica and calcite. Sometimes a rock

is made up of a single mineral, such as quartz. But, usually,

many crystals of various minerals are found together in a rock.

Classifying Rocks

There are two ways in classifying rocks. The two ways are the

descriptive classification and the genetic classification. The

descriptive classification is based on such physical characteris-

tics as color and hardness. The genetic classification is to

classify rocks according to their origln.

There are three main classes of natural rocks:

1. Igneous Rocks - fire-formed

2. Sedimentary Rocks - hardened remains of sediments

3. Metamorphic Rocks - changed form

10



CHARACIIIIISTICS OF TYPES OF WS

Igneous Rocks

Igneous rocks can be identified into two large classes

based on texture. They are plutonic or intrusive rocks and

volcanic or extrusive rocks.

Plutonic or intrusive rocks are coarse-grained igneous

rocks that cool slowly and solidify underground. They are

formed from hot molten material below the surface called maga.

Gabbro is an example of this kind of igneous rock.

Some of the molten mixture may find its way to the surface

and pour out of the earth's crust. This molten mixture called

lava cools quickly and produces fine-grained rocks. They are

volcanic, or extrusive, igneous rocks. Basalt is one of this

kind of fine-grained texture Igneous rocks that cools quickly

at the earth's surface.

Seven minerals are commonly found in most igneous rocks.

Three of these minerals are light colored: quartz and two

feldspars. The four common dark minerals are hornblede,

pyroxene, mica and olivine. In various combinations, these

seven minerals make up most of the coarse-grained and fine-

grained igneous rocks.

11
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Granite is a coarse-grained plutonic rock composed mostly of

quartz, feldspar, hornblende and mica. It is very strong and is

often used to build bridges and bLildings. Stone Mountain,

Georgia, at the southern end of the Appalachian Mountains is made

of granite, as are the Sierra Nevada Mountains and Yosemite

Valley.

Rhyolite is a fine-grained volcanic igneous rock that =-

tains the same minerals as granite. It ranges in color from tan

to Bhyolite is formed as lava pours slowly out over the

surface of the ground.

Gabbro is a coarse -wined plutonic rack. Gabbro is oomposed

of feldspar, pyroxene and olivine. It is the rock that forms the

Palisade Cliffs along the Hudson River.

Basalt is a fine-grained volcanic igneous rock that contains

the same materials as gabbro. It is the common igneous rock

which formed as lava flows hardened. It is gray or black in

color. The Cambia Plateau of the northwestern United States

is an ekcellent example of basalt.

Sedimentary Hocks

Sedimentary rocks are formed from tiny sandlike pieces of

other rocks called sediment. Sediment is brought together by

wind, rain and ice. Sediment is cemented together and compressed

by the weight of water and new sediment above it; the particles

stick firmly together. This process is called lithification,

which mains "turning into rock."

12
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Sandstone, shale and cong3omerate are rocks that come from

lithification of fragments and grains of other rocks. They are

known as elastic sedimentary rocks.

Sandstone is made up mostly of particles of quartz cemented

;.::getter. Because of the spaces'between the particles, sandstone

is a porous rock that often holds underground deposits of oil

or water.

Shale is formed when deposits of clay are put under pressure.

Unlike sandstone, shale is porous, and it breaks easily into

thin layers.

Clonglomerate is a coarse- grained rock made up of rounded

pebbles or snail boulders.

Sane sedimentary rocks may have an organic origin. They

may be formed from living things. For example, coquina is a

limestone that clearly reveals its animal origin. Bog iron is

another sedimentary rock of organic origin.

Cbal is considered as an organic sedimentary rock. When

ancient trees fell, they were soar titres covered by sediment.

Over thousands of yaars, the pressure of this sediment and the

heat caused by the pressure produced coal.

Tbssils are chemically formed sedimentary rocks. They are

the remains or prints of ancient plants and animals. Best

preserved are bard parts of the animal or plant, such as a

shell or bone.

13
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Metamorphic Rocks

Metamorphic rocks are rocks that have been changed fran

other types of rocks by great heat and pressure. This heat and

pressure will change the form and minerals that make up the

rock. Saretimes water and chemicals help in making the change

too. Metamorphic rocks are not formed from molten material.

Their changes occur in the solid rock.

Slate is a metamorphic rock formed fran shale. It is a

type of foliated rock that breaks into layers. Slate is usually

used for roofing tiles or "flagstone" walks.

Marble is limestone that has metamorphosed. It is an

unfoliated rock. It does not form sheets or layers when broken.

It can be made to have a. very smooth and highly polished surface.

Buildings are often decorated with marble because it can be

cut and polished beautifully.

Quartzite results from the metamorphism of sandstone or

conglomerates. It is a hard, durable rock which is not easily

worn away.

Schists are metamorphic rocks which have a layered appearance.

Mica schist contains flakes of mica. Quartz schist has crystals

of quartz in it.

Gneiss is a coarse-grained, banded rock. It may be formed

from many different rocks, such as granite or sandstone.

14
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CYCLE OF THE RCCKS

Igneous, sedimentary and metamorphic rocks are continually,

tbough slowly changing into one another.

Metamorphic rocks melt 'to make magma. Magma becomes

igneous rocks which may weather to folio sediment.

Sediment is lithified into sedimentary rocks which may be

changed by beat and pressure to torn metamorphic rocks. The

melting of the metamorphic rocks again produce magma. This

production then completes the full cycle of the rocks on earth.

15
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fossils

prints

preserved

slate

foliated

roofing tiles

) flagstone

marble

quartzi to

schist

flakes

gneiss

cycle

seathei



41 :A* ifg Vocabulary:

e 47k:

rocks

solid

material

substance

minerals

make up

feldspar

quartz

mica

calcite

mixture

various

crystals

classify, classification
hardness

descriptive

`genetic

according

origin

igneous rocks

sedimentary rocks
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