e i Al ) ~ Rod<sanqrv‘[lnerat5' [

i 3 Mlngrglg ‘ '
L Amineral is | (5% na%umam CC gote sm ] iﬁ{JPOufaﬂ 3 hos..

adesinde ¢ A T 00\ “m Celdion . H & 0 eolid B Qmﬁ
hos 0 chesial Srceluee
i natura”y occurring '
a. minerals - é?umri-z. 9‘-/4"‘!“‘6'_
_ b. not minerals--_{ é LLAL M%, ﬁﬁ"‘i
. 2 norganic: 16t Yorred Yrare lwng- dhinns Ce
e cemaing of living in m' N L
C@c’«bl ___IsNOTa mineral because it comes from __ i 04D
b. Amber is NOT a mineral because it comes from __T0&& SO

.. Peacls s NOT a mineral because it comes from _OUSACOS
3. Definite chemical composutnon U =

¢ e of Mineral Chemical Formula Chemi:?:al Name Elements and
( L it No atoms/MoIecqle- _
) : ' ' Sodiumy | / __ﬁeéium__-._ ______
Hoide ﬂUO& C ‘ cchnlodidel | chlorine
i e ) : Silicen PN 0
Lunctz S Oz. ' dioxide . Z_Oxgen .
: fron R ) o -? - S
ngg {6 Fe gz_ sulfide . 2 . Soltor
leon L e
I P i ‘
Htﬁ?@"?‘\(ﬁz-%é:;: F@ 3 ()3 oxide. 3 _oxvyger
' ros B en
M“-"ﬂwﬁ% . Faq Ou ow&e. Y _oxyaen
| caletum RN IR I / __ﬁLQLQ_E@ _________
; _ Corhonate. | cacken
calalte | Cen Gl - 3 oxyaen
Cmgki#a. I covon [ _carbon
Dfamamé i Carlbop b carbon
’ D.J. Mills © 2000
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: : b 11 = ‘ \ ROCKS ana Mineras — £
4. solids - have a definite -Size | oo o and a
- definite Q}ntm: nse L o 3 -
' Ol __Is NOT a mineral because itis a_ liqod .

5. Crystal Structure: . e A
phovee Qrarged il
h’:iii“.g;:m%uﬁfii‘i: m"m €. e Ll

Chorogherishic geemetey

\?\ Tel UL L2 e

_CUBICOr TETRAGONAL HEXAGONAL
{ ISOMETRIC i | —

R

e

Galena, Halite, Pyrite -+ .Chalcopyrite ___ . Quartz, Calcite

ORTHORHOMBIC | - MONOCLINIC | TRICLINIC

Oiiyine. Topaz Mica, Gypsum ' & ' Feldspar, Turquoise

B. Formatib.n of Minerals-

1. fvom codfia \awa / rn.aghﬂ

2. When unden exoorodCS, d‘x‘:‘mﬁw@ Mipetals

remaio bevind

LWhen o soludron (Lodker) s sq-f'—ug_:k,;' itk

Y mipesle, mineale will ceitble ouk of Soluhy

D.). Mills © 2000




Rocks and MJneraIs- -3

— minerals cah be ident[f" ed by their -
and/or c_,mm@g“!_;" __ properties.

A. Physical Properties’

1. Color- )
st
a. Sorne minerals have only one color
(1) malachite -- 9(‘@ en :
(2) sulfur- __ Ve /low
" b. Other minerals have many colors:

(1) quarz-Cleac | oink (rase) - prple (amethyst)
WRE'QLM,{ HQJL g{f-&f‘owﬁ (Smok:/_) ete .

(2) hematite - black | areyy (eddish Brown 'é,q-.f‘.[f. @ed.

- ¢ Color can vary as the result of: o

ww L1y s na%uraJ Celors ng aqen'h - !MPUPI':LJQS

( (2) ;Jpod‘\nefwm‘ Pxoomr‘e fb eﬂmronrﬂef\"r

o
Gic, demperoture .C,medt nf?o{!uf%-rom

2 Streak- “(h(‘ CO AN o Jh(\ uﬂ(a‘ﬂe“:i CDh@r\ a_Minerad

15 pobbed o o Sleeart Plate

)

a. Hematite - Colors: dark red | |
reddish brown Streak:

gray [eé&x'&iﬁ ﬁ_{} LN
o black

[ b, Quartz - Colors: colorless i Streak:
: variety of colors ' * thede / Col orfess

D.J. Mills ® 2000




" 3. Luster- 1 (m&j a
-Yr"om i QU(“\G\GC.

o

le

Rocks anq Minerals = 4.

mmu yox L‘mn(—* Qr ceticcls ii(:-x‘m-%

S

Metallir -

. Shinesi /reﬁ/ec«fs /t’ih‘?‘ /,/< - A,

J’ur{:xCe &F pa/cskgd mg—ﬁa/

examples: Qa]-e_na\ nur&e

v
; b. Mg)gmgia/[fg, - 'non mf*iu% :

arophi %g,_ . egnidt te .

(1) _peotly _Mica
@) _9lagsy : c_ru«»-r{ﬂg-; halite.
(3) MM - boowite
(4) A uln -___aldc L,

bﬂ e %ﬁ"ﬁ . dlermons

4. Hardness - 0 (neASUEE G \(‘0(1) COci ju 0 ieecal Con be Lﬂb@d’.ﬁ"
a. Softest mineral - JJO\\C -
b. Hardest mineral - O\\(Jmnﬁd

c. Moh's Hardness Scale eggb\- 9 \G

15

NUMBER| NAME OF MINERAL |
. Yolc

2 |9YPsum

3 caler ke

4 | fluorite

- opatite
6| Feldspar
7 | quarta

8 topaz.

.9 Cocupdom
10. | diorond

12.5
13.5

4.5

5.5

6.5

‘Finﬁef ﬂay{ 1

Coppel

L ron Ao |

alass

Sﬁe l £1 \6’_
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- - Rocks and Minerals = 5
d. Testing Hardness (\/eS /o G)' '

(1)

JN0T- M _g)___' S ng yes
J o o . ‘ .
(2) (a) Will the mineral fluorite, hardness I“| , be scratched by:

a piece of glass? _9C%
-your fingernail? _Oe

anironnail? . = €% _
(b) Will the mineral quartz, hardness l , be scratched by:

a piece of glass? 0o Lt

a copper penny? L

a steel file? no

e. What determines Hardness? - _|N4E0N) O«\*'ﬂar\%@mc:\fﬂ ot oS

5. Cleavage and Fracture —

< breoiaaes
no C\Cavaﬁ'e\ 5

a. Cleavage - (Wnen O mieeod SpWS o\brg Sieapaih Pt

Shepcdires

D.J. Mills © 2000
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Rocks and-M}nerals_ =8

- (1) examples of cleavage: -
. (a)The mineral mica cleaves in

Co

gt

one. ----M.diréction(s),‘-

(b)The mineral galena cleaves:in

U5 Yowee direction(s).
( E ‘

K\-\Q\\,\C O\\\(&O b{ CONS I'Yf‘i & chrech :ﬂ(“))

- (2) What determines cleavage?
Ineoen) aocanameed OF

Momg, ' | o \{ %
L /

(3) CleéVaQe should NOT be.confused with crystal shape. Cleavage is a
property of the way a mineral \hoea¥ss |, while crystal shape is a
property of the way a mineral  ©)0owS | When minerals have
p]enty of space to grow, they form COMTARND |

b. Fracture - when O ennecal b_bec\%\% Lmeuen\kj [Takie]
(.\"‘O Cewi‘v\!f{"tfjﬁfﬁ cooved 00 \oreoolar NECES oy
coUN oa9ed SopfacCs

(1) examples of minerals that show fracture:

Solfor, bauxtle , hemodite, suartn L @

D.J. Mills © 2000




Rocks aqd M_lnerals. = 7

"ot 6. Dens:ty or Heft ~ due to the kinds of atoms a mlneral contalns, and how closely

iy packed the ato ngs are ¢ lfferent mrneral safnples of the same size have different
densities and feei heawer or hghter when hfted (or measured) ‘A plece of gold has

E& times as much mass as a piece of halite that is the same size.
B. Chemical Properties :

ca\c\ie reacts with
hydrochloric acid. It forms bubbles of
carbon dioxide gas.

- €aCoy + 2HI CBC'Z +. Hzo + COz
o 4 %

P q
& v <. q 2
. S T 4 %%
4 o ¥ N
. % K
r B L
-Lodestone, a form of the mlneral
oaneW\AC |, is naturally
mQQﬁc‘ A\

Iceland spar, a form of the mineral
Ca\CWe  , produces

Yol I

Pideh blende is an example of a mineral .-
that is __cadicactive

D.J. Mills © 2000




Rocks and Minerals m

II. _ Usesof Minerals =~ i
A. Ore - a minéral that contains \me\o\ G‘ﬁd Neome \ﬁ\g \)Ci\

con e mined and Dcmoved N mmb\e AMOHALS fmo

0 ocotid - :
s |, Metals elements_ that have shiny surfaces and are able to conduct
head _and _eledoicaiue :
a. examples ' ™
METAL | MINERAL(S)
1. _\ean | - _
4 W
_ hemad le
E&L O‘Z
egneie
Feq 04
2. Alentnom
b&uv&\’_*re_ .
Al(o \J()?,
ALO (oH)
HAlQ2
3. COOEP«(’ '
i ¥ ' C.\-\ab\ copY r‘\"r-ﬁ,
! Cate Sz
Malachite
4. _\cOO\ Slsrio
Phs

D.J. Mills @ 2000




-Rc-dcs and Mlnerals =g

“METAL MINERAL(S) USE:
P« "5 dllver '
6. 9od
7. metcopy - Ginnakac :
Bilns He$S™
b, 0\\OY. - a mixture of two or more metals or a mixture of

metals and nonmetals .
1. tin + copper—-> bnonzc

ok
| 2. copper + zinc—» b\'ﬂ_?)‘;,"‘w
eel

iron + chromium + limestone —»

3. ; :
4. lead + tm g pﬁ wiee
: 2. Nonmetals — eleme:ts that have: dull su:faces‘ and ar; poor conductors of
\ﬁtO\\ and @\CG\’O\Q\'\‘-’\ \ -
MINERAL(S) USE
a. '\’\O\\\-\C

C
D.J. Mills © 2000




MINERAL(S}'

Sultiue

é .

: 3{0\\(:

o

']

; %vdp\h'\“‘\@

. Wallooard |

.Rocks and Minerals = 10
USE

KO\CJ inite. ‘ _

g ca\c:\\;&_

havdﬂcﬁ% co\or , \usAer

C\O\W’\E’}_? clumbnln'y} r’cxr'\‘\';é

1. precious stones - A\Mnoﬂcs\s ; ohies | Sapgb;rgsé, am Qra\Ls

LS o.rn&-lr +cpa Z

2. semiprecious stones - amwf'!\gs +,

3. gems that are NOT minerals -

eamber

pe,a.r{‘l

D.J. Mills © 2000




| Tl . Rocks and Minerals = 11
ﬂPﬁ"f’mﬁw - -the branch of scnence that studles“}ocks
I CLASSIFICATION OF ROCKS : P S :
A, Rocks are §: Ug i mﬁ ' .on the baSlS of therr _
\r Etw( W s O(‘ .D\O.\f‘ ”w i ' i
B, The three groups of rocks: are: s Sl TR e
’%cdm‘mam |
2, \%nca)% il
3. eQonoeOniC -

II. ROCKS IN RELATION TO MINERALS
‘ A Many kinds of rocks are composed of oS

: NONOM IncEAll i f
B. Some rocks are [ ceoliC co;'nposed of &‘nemn 5 il
Om\b\ e, C \eneone ~colcile) ex dmali:: el e, s Lime.s’mne.

C. Most rocks are OO\% CINCENE - composed of
G 00 troee oAl ( Qmm-\e)

D. LETTERS:WORDS::MINERALS:ROCKS -‘
E. There are almost ;3 #]o)e) types of minerals, but only g of-these minerals

(mineral familles) make-up o % of the rocks of Eart;h s crust

F. Common rock-forming minerals:

BZ__-4 Ry royens. A

éﬁ%—fﬁ o e ' . /— 5. Hornb‘%ﬁé-e. /A-MPIN

- Bro%%‘e micen S h
VWL Clys HC

Zar asSiv Yy R.

Fetdspn - _
b T e 8 Olivine 37
&;ﬁi_g&%ﬁ 3, ——M —q, obher 9.4 %
Feldsear - - | D.J. Mills ® 2000
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(X1, SEDIM ENTARY ROCKS

A, Rocks Ao tﬁuﬂ\\% Xnnm N \(18(“ frbrrw e
QCCUNNGN 0N oF °ec\xmr=rﬁ°~ RoizeToYaloM=Non. (clad) Or\

lnemr(‘\\ @\wmxoﬁ acs

- Rocks and Mi_rierais = 12

- 1. Most sedimentary rocks are made-up of solid sedlments that have been
~ weathered from other rocks. ‘The weathered sediments are then eroded
(transported) b water, wind, and moving ice. Eventually the eroded
sediments are deposited at new locations either in water or on land. Most

sedimentary rocks form in layers. underwater in lakes, seas or oceans.
2 From sediments to rocks: '

o -

,,,.,..-.A-.....A._A,.ma.—-‘.‘. ‘. L 1 ) . . ’

— — w— — — o — i — —  — w— — 8 _4-—._.—
c— g w—p g — — & oen .___,,.ﬂ_
—

= ---S)L'f:.'..':::: ] MU [t

__.__,_.....-.-.—.,,._._ T_S‘LT’ -—:—SEETT-'- T-_.._—:-—...T.—'._:-—.-:'.I:I

'I. » . Te o) SA}iD ..:w‘:'-. :—.T'— . F.

—-l—.

J
|
T
1l
ol
:,
I
i

el T = LT

0 o p—

o

e i a8\l —'~"'—'-"—Z-Z
T CLAYIE o e CLAY =
—— |~ e T -
Loyers of Pressure. J - Qedimeny
Sediments -deposited 5 /wmghi- ‘ COM e yerl
end actomuleded _Seuaﬁz.ee lower Sl
- rayers

B. Types of Sedimentary Rockf ' :
We — 1. Clastic(land-derived form €rom neck DQM\C\(—’% ?Pdlmen\o '

\b(\\ CAre Qr}(?% sed OH‘\ (‘ﬁn{*(‘r\;(‘d 4006—%@\“

F()W\‘(‘\{“\C\\(‘JT'\ o DFCSS—&:\ |CN [Ue,ia\f\'\' of ovef’\\;mg (‘O:.\R @
b. [.ﬁ‘(‘\(’i _\O\\\Oﬁ ki MMM&MQW\’ in  uoker (C&_\C,\'{"Q)

D.J. Mills @ 20_00.




—

individual particles

f\ of rock — sediment

pressure

\

Rocks and Minerals =. 13
‘natural sediments

dissalved in water

ofce de (ﬁk:i‘;‘-‘;"v\’m(ﬁ”u‘) Corapacion C emendotion
e
ROCK NAME | GRAIN SIZE (CM) COMMENT MAP SYMBOL
' ‘ Various: size rock Q waa. 2.
120 Lovldes Particles and mud () © G ' % D
mJ/_Q Oﬂ‘jl(ﬁme‘fa‘l‘-ﬂ_ i _ - 25'6 Pl o , PR )
( e ‘ iy __Q_Q_E!%l%-s E Siltandsand L ﬁ—bq A
(Brec‘ Ciow ; Deldoes cem'entgd.-'tog“ethen' «a Q <A
‘ 0,2 Fine to coarse R S
~ grains cemented  |,* ", ., . o)
QAo 3000a B T R gl
SonoSro togethér L G N
00‘9 . veryfine il sl s
S\ sdone i grained g - ikl b
' OO compact, may

Snole

split easily

'\ Type — 2, Chemical Sedimentary - Sorm Scom dissolved minecols
W (ot Aoh Se\e - ooy / pretigaie. Disyolved

tetnyrd

wheo WMEL

MR DOEEYES

C’ | cineeal © Yol

D.J. Mills © 2000




E -‘"d:il -

"“Rocks and;Minerals = 14

ROCKNAME | COMPOSITION | =~ COMMENT _ ° | MAPSYMBOL

PR " omlws  Minerals dissolved |~ N N S

L\{Y}t’,cc?\v{ﬁ K > \ o R o T e : A T T T O
CO‘JIC.‘\JTQ‘- : in water precipitate o T

Rock Selt | \(\(}\\\\(f i | outand forms as __PH‘WH T ,'%J%_

crystals on'the Al
' WS sea floor - IO S )
<k G ALRSLUM | IV IPIIIN
Rock gypsum | QJPSVT e Includes evaporites 2 i L T
‘ ' Changed form of T

Ao\oSAone: Dolomite. . limestone L T S Vs
- ' O 550 AR

-4 Type —= 3. Ocqanic_Sedimentary - Yoom foom $fe accomatahion
tpkleitie) ol {hood { aownol meter thal ( )rwdergoeia a_fransfocmation

w0 eoch : W

ROCKNAME . | COMPOSITION/COMMENT | MAP SYMBOL
Cemented shell fragments ? l '

\\tie SACE

coal | . Carbon from plant remains

Formation of Coal

— e

ognite \ Rituminevs Metamorphased Coal-

known as . known as : ;
brown coel Satt caal known as

'&M‘é ¢Qo.,!

D.). Mills ® 2000

N Peat -accumulated
plant material
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o

C. Important charactéristics of é_edime’ntar_y récks Ty

I. They are composed of rock
fragments or organic particles.

a. Some have a range of
particle or sediment size

‘ Cdﬂi\o merate

P

h. Others consist mainly of one
size of sediments — due to
sorting during deposition

- _Sendstune >

2. Some are organic — they
form from plant and animal
. rémains
_TP@SSIL ls

Fossi | limestone

-

o w..,..:.-,'_t.;._...“...,Qﬁnmﬁﬁ_yv_;f-.%m » ﬁ.,{..ﬂgr.«;noa:._u_;_...‘_
""Rocks and Minerals 2715 .
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Rock and Minerals - 10

Sedimentary Rock E.S.S.R.T PG |4 _

oy
C\S NG Sedimentary
Sedimentary Rock Section: 3 Erosion Becks
Sorting
Mechanical {physical) and chemical Sediments Land surtace
& e Cotties peblies. wsnd. = mud U i
weathering forces act on rocks ator X Lk & :

ncar the surface. These forces break
down solid bedrock to smaller sediments
that can be croded away. If they enter a quiet
body of water. the largest sediments will be

deposited first and the smallest deposited last
and farthest out. This crcates a sorting process by
size and density. The diflerent size sediments will
produce differcnl rocks as they undergo burial, compaction,
(imm th w uﬂl abn\l Jun) 'md u:nu,ntatlon (from dlb&-{)l\ ed mmurals) Over time.

.... A s o AR A b 8

n.wltmo rocks they fmm llu. mck mnﬂlomu'uc Is @ mixture of cobblcs pgbblu and fZ=0olosione

other smaller sediments. Shale is produced trom the smallest sediment-- lev particles. llu.s:‘%
six rocks formed from scdiments are classified as Land-Derived (Clastic) Sedimentary rock.
I I

Other classifications of sedimentary rocks are the following:

Chemically formed sedimentary rocks — Limestone and dolostone are chemically formed
sedimentary rocks. Both contain the mineral calcite, which reacts with acid. Concentrated
dissolved minerals can be released of precipitated out of a solution and accumulate on the
bottom of the water source. When these “released” minerals become cemented. This process
can form rocks rock gypsum and rock salt. '

|
Organic sedimentary Rocks - Limestone containing pieces of seashells is organic. Another
organic rock is coal. Organic Material can accumulate in bogs or swamps. Overtime this
material zets compressed to form first peat, then lignite and then bituminous coal-all are
different grades of coal. At the upper right side of the chart shows “Reef buildup.” Coral is a

type of orpanic biochemical rock produced by coral polyps secreting layers of calcium
carbanate. Oil and natural gas are trapped and now contain these resources.




. .. Rocksand Minerals =. | 7

)

¥ 1 'Ym@.:;' Atom ~-\h<-;_eooiing- ana 'ir’-f")ﬂdi.%f’icm-liow’_gz rys gii:iimlx-}-ion
OF mollpn: \awva a'nd--knag.ma R L)

1IV. IGNEQUS ROCKS
B
{

Yyr

L. When molten(liquid) {ava or magma _- COO\S . and aplidifies -
crystals of different minerals form the rock. : -
a. The rock contains a crystalline structure of intergrown Crystals of
different _2\ZS . Anopes and r!ampo&‘;‘\h\'@r\

b,

B. Types of Igneous Rocks
/—.\r > N ,_\-.- NN P / \ \ H ‘ '
# Type -1, YAOOCE Volcanic ~ .
" Soces Ao Ane o8 cootinn of lowa
\ e i{)
on oo Neae Eaedh's sotoce- Fosd coo\m9
P 00 Ayee Sac COUSAG)S o

ce e e SO o0 oo C‘("";‘aﬂfﬁf‘i&{-\’u\gﬂ

S GOV en oGt 4 e ASves .

we [ P\olorie -

e ce Sla cooling of mogma

Ao e Eaedn . Dow CooW e a\\OuLe
N ~

WGOGE  Coseniiald Ao oo,

ot hl. node \acte coMBAS - Anerchee

O LOLTEE | vovgn Aexure
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IGNEOUS ROCKS

CHARACTERISTICS

ALIATION

e

i
a'?‘”* N ‘|r

o budr{) oy
‘, -'-J

Rocks and Minerals = \8

l‘“\“—

RocCkK

!r‘ ‘l’ﬂ‘\a‘b
,, f \,e !ah
unq?‘l ) 1’

m f‘L’

& \\(’O D(;JC'\(\ 2
" ‘\'"' \{ ‘(5 = ,.
j { Scheme for Igneous Rock Identification leaysta resture
i ' | ®
dian | B lass LE :
l (usually appears black) ! asaitio gle 8 g’ Glassy
| | £
Pumice ! Scoria g Vesicular
SR Vesicular ; (gas oekets) |
Vesicular rhyolite isite Vesicular basalt éE pockets)
E .
Rhyolite Andesite e @ | Fine
N Diabase
Pearl- 8|8 E
Granite, Diorite Gabbro dotlte! 5 E23 Coarse
=F R
. g E. 8| Very
‘Pagmatne e 55 cosisa
N i i N ¢ N
L coLoR - } | > DARKER
= | DENSITY } L HIGHER
|
COMPOSITION p——yp> MAFIC

I 1771 {rich in Fe, Mg)
D.J. Mills@®2000




——

Rocks and Minerals - |9

Mafic igneous rocks - :
The magma reaches very high temp ( can still cool down fast or slow depending on
environment ) when crystallization occurs the minerals rich in mafic which mean
the minerals have more iron , magnesium and calcium.

Felsic igneous rocks -

The magma 1s lower 1in temp ( can still cool down fast or slow depending on
environment ) when crystallization occurs the minerals are rich in Felsic which
mean the minerals have more silica , potassium and sodium. '

ESSR.Tpg |4

igneous
Rock Types

tiUftramafic

eandesite
ediorite
Felsic
erhyolite

sgranite




Rock and Minerals - 20 —

o
lgneous Rock E.S.S.R.T PG 1+
lgneous Rock Section:
lgneous rocks formed from as melted molten rock cooled and sofidified. Magma produces
intrusive rocks, while lava produces extrusive igneous rocks.
Qutgassi ; ;
e i i Intrusive lgneous Rocks — A magma chamber is a large pool of magma.
anism e e
: Fhe magma within cools very slowly and ecventually may form
different igncous rocks based on the mineral composition of the
magma. These formed intrusive rocks will exhibit visible crystals.
5o This is illustrated around the word crystallization. Above this are
LA - . . . . - -
T e\, some of the intrusive rocks (granite, diorite, ctc.) that may form
e i e il S ] ez 3 . . 5 .
(TTTTITTITTprrerreeet in a magma chamber. The diagrammed 1gncous intrusion 1s a
scam of magma that cuts through existing rocks..
-

Extrusive Igneous Rocks — As shown in the diagram,
intrusions bring magma to the surface. and now it's known
as lava. Lava can be violently cjected by voleanic eruptions

AW\ or ooze out of a deep crustal opening producing a lava flow,
Wyslowly spreading outward. In all cascs. lava cools
relatively quickly. either producing very small crystals,

Wa R RN X

SE RN

having a fine texture, or lacking any crystals, having

AR Ry
XNANN

xRN

a glassy texture. The composition of the lava and its
cooling rate can form different extrusive igneous rocks.

Later volcanic cruptions can cover lava flows and
Q “other extrusive rock layers. The diagram shows two
buried lava flows and four extrusive igneous rocks.




V:  MUETAMORPHIC ROCKS : ] 21

Ao W0t Avore. Glee peeexistivg rock ( Sedimenianys
: 7 :

P
' 13 oy T e Frade BV S gria o i i f L M + .Q_ . p § &
-4 L At Al e Y B \§ .-‘.";i'-‘,.-, F e L 1 W A | 2 &,
e L_'_ L g Lol — s b vt 2% ot A -~'-v. ¥ : . i 5
| e Y coo o = . R
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Rocksand Minerals = 22« . .. \

1. expceuee 0 heal - e i o,
2, NEC e |

. S PV L AR
3, (o Ol e QGRS

!itions that cause rocks to undergo metamorphism inc,li.rd_e: ‘ | | 5 y
Nt/

A, !

ich conditions are often associated with deep burial and pressure that r.e,s'u_it
fror mountain formation.” Therefore; metamorphic rocks are often found in -
mourtainous regions where weathering and erosion have exposed this rock that

/

.\‘:

-\-

once deeply buried: : ‘

der conditions of high témperature and high pressure,. many métamorphic
rocis form by the procass of PEIEHAEACY WZORO . This Is the growth of
~new mineral crystals from the sediments of a “".Zii‘:':‘:a"i‘?ii‘«' \:.s"};-jé' viuwbs  rockor the
g h. of new m‘ine'q» ) cwstafs from the crystals e_f an ig u a"ws.f‘-:.@_{_f-’-‘[ or
\EAr o i 6 rock. Recrystaliization ocCurs without true melting.

. Chooesin a rock caused by metamorphism: : (7
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\ayered arrancement of firmly joined
crystals of minerals; the minerals are
Jligned in layers oF bands. These bands
sre formed when rock is subjected to
extreme pressure and temperature.

Usually, the orcater the pressure and
temperature, the thicker the bands.
Distor od. Structure  -isthe '
~urving and foiding of the bands. These
distortions bf nce horizontal bands are

aused by great environmental pressure
xerted on the rock from different:

lirections.

D.J. Mills ® 2000
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ves of metamorphic rocks:
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Metamorphic Rock E.S.S.R.T PG4 __

Metaniornhic Rock Section:

Rocks ¢ he subjected. to heat and pressure from Earth's forces. If these forces do not melt the rocks,
they car o er them. changing the original rock inte a metamorphic rock. Thus, all metamorphic rocks
arc miclo om preexisting rocks. The metamorphism of limestone and/or dolostone produces marble.

The chart shows three metamorphic rocks that have the prefix meta, indicating
3 “a low-grade form of metamorphism. With more heat/pressure
: they become true metamorphic rocks. producing
quartzite and gneiss. Locate slate. It is a'low-grade
S¥ metamorphism of shale. Following this curvy section
of the chart. under more heat/pressure it will
: change to phyllite and then to schist. The
sedimentary coal—bituminous coal

.can be changed into metamorphie
anthracite coal. This is the preferred

SRR

coal for use.

Metmorphic o
Rocks

b i

Type - of metamorphism
Regioro Meramorphisn — This is a very large area that has undergone metamorphism. Plate collisions
producces regional metamorphism, forming folded mountains.

Usui vy results in Y oONONRND 0
Contact  amorphisni - The heat of an igneous intrusion can cause the surrounding rocks to metamorphose.

This i« o fed contacl metamorphism, In the igneous section, this is diagrammed by hash-marks on the

edges o 1 intrusion @s it comes into contact with preexisting rocks.

sty results in N0 SONORON
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i
Rock Cycle in Earth’s Crust
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