NATIONAL —.
GEOGRAPHIC

READING EXPEDITIONS® I

c,Leu PHELAN (%) % S

il

&

/7



B S 01 - 2005 - 2597

Copyright © (2004) National Geographic Society. All Rights Reserved.

Copyright © (2005) (English-Chinese bilingual) National Geographic Society. All Rights Reserved.

B R B A R (FESOE R th 6 E AL R B 15 508 FR 20 B 4 R 3F BAUSME 802 5050 IR At
FARMEHEA(FEEEE. RNIBITEEREEE)BEHR. K17,

PS5 1ERR 48 B (CIP) B 4%

&A1 55 ¥ = Rocks and Minerals /(3%) #%#48 (Phelan, G.) . —JL 5. /MEH2 55T &
Rt 2005.4

(BREBMAFREL . ZBM. KA F)
ISBN 7—-5600 — 4877 -3

Lg% [ ®iE—E5EY V.H319.4

R R A B A E CLP B AZ 7 (2005) 55 048790 5

H O A: X

REHE: ki

ERRE: B

HAR & 1T : SME #5850 AL

#t e JE T = HAEER 19 5 (100089)
W HE: http: //www. fltrp. com

ED Rl - db i A i B R BRA R

F &: 740 <975 1/16

En .2

i Ki20054E 6 A% LAR 2005 4E 6 A% 1 RETRI
3 5 : ISBN 7-5600 ~ 4877 — 3

E fft: 5.90 ©

A B L LT ) R R A DR R

T BB E R LR

WRBLBR AP 2 5 56 3R LG (010)88817519



HiEHE

R VRA BRAE 32 ST (] i3 SRR [a] I S REHE K il
yu FFHR RS, HSMEZF SR R 5 2 E E K bRl
A TEHRR “E KB EHEFENS" GOEERR) 1E
R PRATIEEE,

“ElR B FHER RS GESCERR) 5 580 AH84
5, 464, WEE K B AREME S, BRXTAEN
P —HORER “EaPET, “EERFET THERRET AN
“SCHARIBERR” 4 RGBT TAMEHN, HEH T 4 MR AR
Fll—— “HEIE R RIRHET, PR EREEET . CRERT LA
B “hHFERF RIS RIRHF 57,

XEMNBFR (BRI ZEESCH LIFREE, £
HECH KBEEZE F, SCritE S E, RARL, R
RS EL S, e LRE—ERBEVINAER2. &
AR — IR R A EMNSER & DR IEE LG RIRTE R
E, RIEERE SRR RESE M, ShTRED . B
HERE S FIE)E RE

AEMNBIE ALY, XAAHTREHE. A&
NRIEA —AZITHA, NEEFBE MRS, 55
VIR, PRI, 2 BUER R & ZH RS,
A X R BEAHIR AT AP TE




NATIONAL
GEOGRAPHIC

K o B

FERRMLS
EARTH SCIENTCE

HLEK R =

Rocks and

F i N

GLEN PHELAN () =




D&zdmg y

/r;ﬂ/aﬁﬁ%ﬁ




A
P

@ﬂi —

Crystal Critters

SRR s
% s

Science Notebook - :
MEET % ,ff"”";q‘;




Igrlltroductiqg

/ e 1
The Crazy Horse Memorial
with scale model® in foregroundi
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he story of Crazy Horse Mountain begins before it was even

a mountain. Over a billion® years ago, the rock that makes

up Crazy Horse Mountain was a hot, thick, liquid mixture’

called magma®. It was deep underground where the temperatures

are hot enough to melt’ rock. Over time, the magma rose toward the

surface. As the magma rose, it cooled enough to become solid rock

called granite'. The granite was still underground, with layers of

other rock above it.

About 100 million" years ago, more rising magma slowly pushed the
granite and top rock layers above the surrounding” flat plains. Since that
time glaciers'* and rivers have worn away" the top rock layers. Now the
granite that makes up most of the Black Hills is exposed'®. One of those
massive' hunks'® of granite is Crazy Horse Mountain.

How do scientists know all this? Scientists study rocks to learn
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about the solid parts of Earth. This book will show you how to look
at old rocks in new ways to unlock their secrets.
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A World of Rocks:

Lots of Rocks
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A hiker' on desert” rock formations at Josh
Tree National Park® in southern California®
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You could hunt for! a lot of rocks in Joshua Tree National Park.
But what about where you live? No mountains? No beaches? No
/)/‘()/)/('/;1. You don t have o travel hundreds of miles to look for
rocks. Just take a walk around the neighborhood.

ocks are just about everywhere. In fact, you can probably find them

within a few feet of your front door. The concrete” sidewalk’ and

asphalt® street are made of a hardened’ mixture that includes crushed®
stone and small pebbles’. You may have seen these pebbles on a sidewalk that is

breaking apart.

The sides of some buildings are made of sandstone®, limestone’, or granite. A

" floors inside. Some park benches and playground

building might have marble
equipment'' are made of rock, too. You’ll find all sorts of rocks along streams, in
fields, and along roads. And if you dig in a garden, you're bound to'? run into"

small stones.

Searching for rocks and collecting them is called rockhounding'®. It can be a lot
of fun. Before you go rockhounding, though, it helps to find out a little bit more

about this thing called rock.

1. hunt for F3k. %27 10. marble n KIBA
2. concrete ad), REL (H) 8 11. equipment ” ot
3. sidewalk . AfTiE 12. be bound to —iE. R
4. asphalt ad. mEDN 13. runinto 1BAR A
5. hardened ad). Eiwy, THEH 14. rockhounding " HaX%E
6. crush ¥ EE
7. pebble o " WE. NAR
8. sandstone I =
9. limestone . WE, AE




What Is a Rock?

You probably know a rock when you see
one. But what makes it a rock? A rock is

a natural solid material made up of one

or more minerals. A mineral is a material
that is found in nature. It is not alive and
never was alive. So a piece of plastic

isn’t a mineral, because it was made by
people, not by nature. Coal isn’t a mineral,
because it formed from plants and animals

that lived millions of years ago.

A rock might be made of only one mineral.

Most rocks, however, are mixtures of
many minerals. A rock is something like
a cookie'. An oatmeal® cookie is made up
of raisins’, walnuts®, oatmeal, and other
ingredients’. They all stick together as
the cookie bakes’. Now look at the piece

of granite below. It’s mostly made up of

Quartz
(white)

Mica
(black)

Granite piece

Walnut

pieces—or grains’'—of quartz®, feldspar’,
and mica'’. These minerals lock together
like pieces of a jigsaw puzzle'.

The minerals that make up granite are only
a few of about 3,500 known minerals. All
these minerals make up many different
rocks. But every rock is either igneous",
sedimentary", or metamorphic'®. With any
luck"” you’ll find samples'® of all three

when you go rockhounding.

1. cookie 7 MUt &
2. oatmeal . wEH
3. raisin . BET
4. walnut n Ak
5. ingredient . )% S %
6. bake v Bt
7. grain . @k, FR
8. quartz 2 o
9. feldspar " KA
10. mica 7. Prg iy
11. jigsaw puzzle HEIRA. £I9R
12. igneous ad. KALHY
13. sedimentary ad). MR
14. metamorphic adf. 954
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15. with any luck
16. sample n.
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Q: What are the best places to collect rocks?

A: Check with the library, a nature center, a
natural history museum, or a university
dep.artment1 of geologyz. See if your phone
book lists any rock shops. The shop owner
may know all the best places to collect
rocks.

Q: What should | bring?

A: It depends on how serious a rock hound you
are. Here are a few basic things:

¢ Geologist’s hammer® To break off a
fresh sample of rock. Don’t use a regular4
hammer—it might break.

e Magnifying glass5 To get a good look at
the minerals in your rock samples.

¢ Plastic self—sealing6 sandwich bags To
put your samples in.

« Hiking boots’ To walk over
loose rocks and
sometimes
sharp ones.

¢ Field guide8 To compare your rocks to
the ones in this book and tell what type
they are.

¢ Pencil and index cards To
write notes about where you
found each sample and
what you think it is.

A: If you want to

Put the card in the bag with the
sample.

¢ Safety goggles9 To protect your eyes from
flying pieces of rock. You MUST wear safety
goggles if you break rocks!

. Backpack10 To carry all your samples.

: What else should | know?

collect on private
property ™,
always ask for
permission12

first. Also ask
permission before
collecting in
parks and nature
centers. Many do not
allow collecting. Always go rockhounding with
an adult'

1. department . ES
2. geology " i
3. hammer iz ST, sk
4. regular ad), L@
5. magnifying glass K
6. self-sealing af) BEIEHE, B O/
7. boot u LIS
8. guide . i5m. FM
9. goggle [~s] PEH. K&
10. backpack 7. e
11. property 7 Hh =
12. permission " e
13. adult p’ FREA




A Rockhounding Field Trip

Imagine your class is going on a field trip
to collect rocks. You’ll be stopping at two
terrific' places to rockhound—a creek” and

a quarry’. A quarry is a place where rock is

dug out of the ground.

First Stop—Stony Creek'

One of the first rocks that catches your eye
in Stony Creek has grains’ big enough to see
without a magnifying glass. What kind of
rock is this? You take out your field guide
and find a picture of it. It’s gabbro’. The
black specks’ are the mineral augite®. The

gray or white specks are the mineral feldspar.

Both granite and gabbro are igneous rocks.
These rocks start out as hot magma deep
underground. Forces in Earth might push
the magma toward the surface. As the
magma rises, it cools. As the magma cools,

the chemicals’ in it become solid and lock

together, forming minerals. That’s igneous &

rock.

10

Most igneous rocks form while they are
still underground. The magma rises slowly
and stops below the surface. So the magma
cools slowly. Then the mineral grains, or
crystals, have time to grow large enough
to show in the rock.

When magma rises quickly all the way to
the surface, volcanoes'’ form. The magma
shoots'' out or spills'* out onto the surface.
This magma is called lava". The lava
cools so quickly that crystals don’t have
time to grow large. One kind of igneous
rock—obsidian'*—has crystals so tiny that
the rock looks like shiny black or brown
glass. There’s no obsidian in Stony Creek
though. There were no volcanoes here.

1. terrific ad). FEEFH
2. creek . ST 4
3. quarry " Xf%
4. Stony Creek RELH
5. grain " i T ST )
6. gabbro P Eia
7. speck " b= > € v
8. augite 7. Ea
9. chemical " (i A=23n%)
10. volcano 2 Kl
11. shoot v 5% 5
12. spill v A W
13. lava P2 Ba KA
14. obsidian . AEE
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Next Stop—Miller’s Quarry
Okay! Time to pack up your rock samples
and head fo the next stop. It’s an old

quarry.

The view from the bottom of the quarry
is spectacular'. The quarry walls tower
above. You can see that the rocky walls
are layered. From far away, the layers look
taller than the bus. But when you walk
right up to the wall, you see something
different. The thick layers are actually’
made up of many thinner layers. Some
are as thin as a sheet of paper. When you
pick up a chunk’ of rock, you can feel the
rough® graininess. If you rub’ it with your
hammer, grains fall off. That’s sand—

just like you find at the beach. The rock is

sandstone, a sedimentary rock.

Some sedimentary rocks form as bits of
clay’, sand, seashells’, and other sediments”
gather at the bottom of oceans, lakes, and
rivers. Over time, layers of sediments build
up. The pressure’ on the bottom layers
squeezes'’ and cements'' the sediments
together. After many years the layers
become sedimentary rock.

This quarry has some colorful sandstone.
The color comes from the material that

cements the grains of quartz sand together.

1. spectacular Y
2. actually adv: SN
3. chunk " BR. Kk
4. rough adj. ¥ERER
5. rub ) =
6. clay P L
7. seashell . BNF
8. sediment ”n IR
9. pressure 1. EAh
10. squeeze v BAOSE
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As you walk along the quarry wall, you change existing® rocks into other rocks. In
notice that the layers of yellow, orange, this case’, the sandstone became quartzite.
and brown give way to a rock of milky

white. What is it? Check it out' in the field You have collected a lot of cool-looking
guide. It looks like quartzite’. That’s a rocks. But you’ve barely® scratched’ the

metamorphic rock. It forms when extreme’  surface. Want to see more? Get ready for

heat and pressure deep underground some rocks that dazzle.

Thinking Like a Scientist: Classifying?

Part of the fun of rockhounding is
classifying the rocks you collect. That
means you figure out” what kind of rock
each one is. One way to classify a rock

is to look through a field guide, page by
page, until you find your rock. This can
take a long time. You can narrow'’ your
search by taking your best guess at what
kind of rock it is. Then you can go to that
section'' of the field guide to look for
your rock.

For example, look at the rock on this
page. Is it igneous, sedimentary, or

metamorphic? Try to figure out what kind 1. check...out RE. BF
of rockathis is based on the descriptions 2. quartzite = GRS
3. extreme ad. RER
of the rock types. 4. existing adj, Bais. NAE
5. in this case REEXFIE
iy J i 6. barely ady. JLER: BEEE

Igneous Contains ° grains that might i z o
have formed as magma cooled 8. classify v JEee Sy
9. figure out . BE
10. narrow V. EEXE. FHER

. . 13 : 14

Sedimentary Has fairly straight™, 11 section . (XEEH) BE, B
smooth sediment layers 12._contain v =y
13. fairly adv. LEE]
: 14. straight adj. i=Ag)
Metamorphic Has very small grains and 15 s r i

may look twisted" or squeezed
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A Gallery of Minerals:

Some Real Gems
TYKE. —EETHNTRE

You are rockhounding in a field. Your eye catches a dull! gray
sofiball-size® rock on the ground. You pick it up and tap? it with
your hammer. It sounds hollow?. A couple of good whacks? with
the hammer and...you ve discovered hidden treasure! Inside, the
rock sparkles® with real gems called ametlyses?!

. dull adf.  (ERF) TEHE. MR

._softball-size w: 2K

tap S At SIS
hollow uﬁl/f

. whack
. sparkle
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