Rocks & Minerals

(This topic ROCKS!!IN®




What is a Mineral?

Solid
Naturally Occuring
Inorganic

Chemical Composition
Definite Crystaline Shape




How do Minerals Form?

& Cooling and solidification of
magma

&€ Exposure to high temperature
or pressure

& Precipitating out of solution

Slower evaporation or cooling
gives Bigger crystals




‘Mineral Structure)yj
» o

¢ All physical & chemical
properties of a mineral are |
the result of the mineral’s
Internal arrangement of
atoms (structure)

¢ Every mineral has it’s own

‘ crystal shape




Crystal Structure
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Mineral Characteristics

€ Color- Not reliable for identification

€ Streak- The color of a mineral in powdered form

€ Luster- Metallic or nonmetallic (does it look like metal?)

€ Hardness- Resistance to being scratched

€ Cleavage- If the mineral breaks along a flat smooth surface

€® Fracture- If the mineral breaks randomly



Color

Not the best identifying quality
(Since color can vary)




OLIVINE

Olivine is
Olive green




Sulfur

Yellow
Smells like
rotten eggs.




Streak

& The powder left
when you scratch

a porcelain plate

8 Powdered form
of the mineral

& Very reliable
property




4. Luster — Reflection of light

Metallic — looks like a piece of
metal

Non-Metallic — glassy, waxy, pearly,
earthy - Does not look like a piece
of metal.




Metalic Luster



Quartz

Non-Metalic Luster
(Glassy - looks like glass)




Test for Hardness

Hardness- the ability to be
scratched or to resist being
scratched

Scrape a mineral against a piece of
glass. If it scratches It, the
mineral is harder. If it dos not
scratch the glass, mineral is
softer. Hardness of glass = 5.5




Mohs Hardness Scale

A, Microcline
steel tool
2. QYPSUm
Fingemail

Copper coin

4 Fluorite g. Corundum

CAbalite 10. Diamond
Knife-3lass




Cleavage or Fracture (how mineral breaks)

CLEAVAGE- mineral breaks FRACTURE- mineral breaks
along smooth, flat surfaces randomly
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Properties of Common Minerals
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HARD- § o COMMON DISTINGUISHING
NESS -~ COLORS CHARACTERISTICS USE(S) MINERAL NAME COMPOSITION®
o black streak, pencil wad,
greasy fesl ubrcants
v very derse (76 gem?), ,’:? ore of
gray-black streak [:i U lead
atracted by maget, ore of
black streak ron
green-black streak ore of
culic crysials sullur
metalic sihver or réd-Deowm Streak
eathy red
white to greasy fesl tacum powder, :
green soapstone Mals“ow(OH’?
yellow 10 asiy meltad, vulcaniaa rubber, S
amber may smel Sullurc &cid
white to gasily scralchad plaster of paris Gypsum .
v pink or gray by lingarmai ad drywall [Salenite) G0 21,0
coloriass 1o Nexble in eectricad
v yellow N0 shes N insul oe Muscovite Mica KA, 51,0,(0H),
colorkess 1o ouliC chavage, ",M food additive.
v white sahytasts s mels ice Halkto -
black to fisble in eectrica K(Mg Fe),
v dark brewn thin sheess e aor Slctite Mics AISI,0,.(0H),
coloriess bubbks
v of wariable wrh aod Calcite GaC0,
coloriess bubbles with acd sourca of
v of variable when powdered MEGNESiLm = Cah(COs),
coloress o chaves n hydrolluoric
v varabi 4 direchions auid ERN CaF
v black to chaves n mineral Pyraxene {Ca,Ng) (Mg, Fe.N)
dark green 2 directions at 90° colections (commonly Augte) (S,N),0,
v black to chaves at manera Amghitales CaNa(Mg Fe), (ALFe,TD),
dark green o5* and 124" 7= colections  (commonfy Homblends)  Si.0.,{0,0H),
white to chaves n erames Potassium Feldspar
v pink 2 drachons at $0° g glass (Orthoclass) P KAG‘.?%
white to chawes m Z directons, erames Plagioclase Felds i
v gray strations wsible and glass (Na-Ca Feldspar (M. CapISI 0,
green 1o commonly light gresn furnaca bncks F °
gray or brown and granular and |ewelry Olivine (FeA%),Si0,
coloriess or glassy luster. may form L /0lass, pwelky, ;
varabe hexagona crystaks and efectronics Owartz Sitl,
dark red glassy luster, often s2én as red  jewalry and Garset
to grean orans in NYS metamoephic rocks  abrasives [commonly Almansding)
————————————————————————————————— *Chemical Symbols: Al =aluminum Gl = chlorms H = hydrogan Na = sodwm S = sultur
Pary C = carbon F = Muoree K = polassiom Q = axypen Si = slicon Pary
“ Ca = cakium Fe = won Mg = magresium  Pb = lead Ti = titanium “V



Metallic Luster

Nonmetallic Luster
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FRACTURE
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*Chemical Symbols:

Properties of Common Minerals

COMMON
COLORS

DISTINGUISHING
CHARACTERISTICS

black streak, pencil ®ad,
greasy fesl ubrcants

very derse (7.6 gem?), ‘@ ore of
gray-black streak (S0 ead
tracted by magael, ore of
black sireak

green-black streak. (g
culic crystals A’

réd-beomn Streak

USE(S)

metalic sihver or

eathy red
white to preasy fesl
green soapstone
pellow 10 assiy melled, vulcaniaa rubber,
amber may smel Sullurc &cid
white to gasily seratchad plaster of gars Gypsum
pink or gray by lingamai ad drywall (Selenite)
colorkss 1o Nexibie in eecricd
yeliow thn shaets s insulaor Muscorite Mica
colorkss 1o ouic chavage, 1 food additive,
white saky taste LE ;.- meis ice Halkto
black to thexbie in eectricd
dark brown thin shaess ned e Blotite Mica
colorkss bubbks .
of variabile wihaod < @ng pri Calcite
colorkss bubblkes with acd sourca of
or variable when powaerad MEgNesium =
coloress o chaves n hydrolluoric Flose
varabke 4 direchons acid e
black to chaves n mineral Pyraxene
dark graen 2 directions at 90° colections (commonty Augte)
black to chaves at mineral Amghisales
dark green 5" and 124° colechons (commonty Homblends)
white to chaves n erames Potsssium Feldspar
pink 2 dirachons at S0 and glass (Orthozlase) ’
white to chawes i Z directions, cerames Plagioclase Felds
gray strations vwable and glass (Na-Ca Feldspar
green 1o commonly light gresn furnaca bneks Otrvine
gray or brown and granular and |ewelry
coloriess or glassy luster. may form | glass, pwelky, Ouartz
varabk hexagond crystals and efectroncs
dark red glassy luster, often s2én as red  jewalry and Garset
to grean grans in NYS metamoephic rocks  gbrasives (commonky Almasding)
Al = aluminum Gl = chlorms H = hydrogen Na = sodwm S = sultur
C = carbon F = Muoree K = polassiom Q = axypen Si = slicon
Ca = cakium Fe = won Mg = magresium Pb = lead Ti = tanium

MINERAL NAME

COMPOSITION®

Mg,Si,0,,/0H),
S
CaS0,2H,0
KALSLO, 410H),

NaCl

Ki(Mp, Fe),
AIS10,.108),

CaC0,
CaMo(O()gl $

CaF,

{Ca,Ng) (Mg, Fe.N)
(S,N),0,

CaNa(Mg Fe), (ALFe,TD),
$460,:10,0H),

KASI;0,
(Na,Ca)AISi 0
(FeMg),Si0,

si0,
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Nonmetallic Luster

COMMON
COLORS

metalic sihver or
eathy red

white to
green

yellow 10
amber

white to
pink or gray

colorkess 1o

dark brown

colorkess
of variable

colorkess
Of yariable

poloress o
varabk

black to
dark graen

black to
dark green
white to
pink
white to
gray

green 1o
gray or brown

coloriess or
varabk

dark red
to gresn

Al = sluminum
C = carbon
Ca =cakium

*Chemical Symbols:

Properties of Common Minerals

DISTINGUISHING
CHARACTERISTICS

black streak,
greasy fesl

very derse (7.6 gem?),

gray-black streak

tracted by magel,
black streak

green-black streak
cubic erystals

réd-beomn Streak

greasy fesl
woapstone
assiy melled, vulcaniae rubber,
may smel Sullurc &cid
gasily scratchad plaster of parns Gypsum
by lingamai ad drywall (Sekenite)
Nexsbile in eectricd
thn shiets o insulshor Muscovite Mica
oulic chhavage, food additive.
sahy taste LE ;.- mets ice Halkto
tlexbie In eectricd
thin shaess ineddoe Blotite Mica
bubbks
wrh and Calcite
bubbles with acd source of
when powaerad MEgNesium Dol
chaves n hydrollvoeic Flose
4 dirachons y acd ite
chaves n mineral Pyraxene
2 directions at 90° colections (commonty Augte)
chaves at mineral Amghisales
5% and 124° colections (commonty Homblends)
chawes n terames Potassiom Feldspar
2 dirachons at $0° and glass (Orthoclase) ’
chawes m 2 directons., erames Plagiotlase Felds
strations wable and glass (Na-Ca Feldspar
commonly light gresn furnacs bneks
and granular and jewelry Ofivine
glassy luster. may form glass, pwelky,
hexagonal crystak and efectroncs Ouartz
glassy luster, often s2én as red  jewalry and Garset
grans in NYS metamoephic rocks  gbrasives (commonky Almasding)
Gl = chlorme H = hwdrogan Na = sodwm S = sultur
F = Muoree K = polassiom Q = axypen Si = slicon
Fe = won Mg = magresium  Pb = lead Ti = tanium

USE(S) MINERAL NAME

pencil ®ad,
ubrcants

5 e

ore of

<.
A’

COMPOSITION®

S
CaS0,+2H.,0
KA,540,,10H),

NaCl

Ki(Mp, Fe),
AIS10,.108),

CaC0,
CaMo(O()gl $

CaF,

{Ca,Ng) (Mg, Fe.N)
(S,N),0,

CaNa(Mg Fe), (ALFe,TD),
$460,:10,0H),

KASI;0,

(Na,Ca)AISi 0

(Fe.Mg),Si0,

si0,
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Properties of Common Minerals

8|8
—
HARD § - DISTINGUISHING
LUSTER  NESS - CHARACTERISTICS USE(S) MINERAL NAME COMPOSITION®
black streak, pencil ead,
5 greasy fesl ubrcants
B vary derse (7.6 gem?), ‘@ are of
- gray-black streak (S0 ead
= tracted by magael, ore of
g black streak
green-black streak
cubic crystals
i réd-beomn Streak
greasy fesl
soapstone
eisiy melled, vulcane rabber, S
may smel Sullurc &cid
easily scratchad plaster of garis Gypsum .
v by lingamai ad drywall [Salenite) G030
Nexibie in eecricd
v thin shaets s insdor Muscovite Mica KA, 5150491 0H),
ouic cheavage, 1 food additive.
v sahy tasty LE ;.- MELs ie Halkto s
flaxble in eedricd K(Mg Fe),
v thin sheets insul e S — AIS10,.108),
bubbks
5 v with acid Calcite CaCO0,
3 bubbles with acd sourca of
° v when povwderad MEQNESium Dol Cahdgi C05),
=
chaves n hydrollvoric
! v 4 diractions "ot KRS GF
g v chaves n mineral Pyraxene {Ca,Ng) (Mg, Fe.N)
2 drections at 90° colections (commanty Augte) (S,N),0,
v chaves at mineral Amghitales CaNa(Mg Fe), (ALFe,Ti),
95" and 124" colections  (commonfy Homblends)  5i.0.,{0,0H),
chaves n erames Potassium Feldspar |
v 2 dirachons at 50* and olass (Orthoclass) P KAS 0y
chRaws n 2 drections, erames Plagioctlase Felds Ca)AISi
v strations wsible and glass (Na-Ca Feldspar (W2, CajIsi, 0
commaonty light green furnacs bneks i
and granular and jewelry Olivine (FeA%),Si0,
glassy luster. may form | glass, pwelky, :
hexagona crystas and electronics Ouartz Sty
glassy luster, often s2én as red  jewalry and Garset
grans in NYS metamoephic rocks  gbrasives (commonky Almasding)
*Chemical Symbols: Al = aluminum Gl = chlorme H = hydrogen Na = sodwm S = sultur
C = carbon F = Muoree K = polassiom Q = axypen Si = slicon
Ca = cakium Fe = won Mg = magresium Pb = lead Ti = tanium

21



Properties of Common Minerals

—
_________________________________ g
LUSTER  NESS & USE(S) MINERAL NAME COMPOSITION®
&
g
—
2
:
v metalic siker or
e eathy red
white to
green
kw10 an 4
v e alurs s
white to : Gypsum .
v pink or gray : (Selsnite) Cas0~2H.0
» colorkss 1o , Muscovite Maza KA, 54,0,,10H),
2.5 v Halite NaCl
K(Mp, Fe),
v ark brown S—— AISi, 0,0V,
coloress !
: v of variable s : Calcite CaC0,
3 coloriees
=
coloress o
i black to Pyroxene {Ca,Ng) (Mg, Fe.N)
v dark graen ' (commenly Augte) (5i.0),0,
v black to , Amghizales CaNa({Mg Fe), (ALFe,Ti),
dark graen (commaonty Homblends) $460,:10,0H),
white to Potassium Feldspar '
v pink (Orthociase) p KASI, 0,
white to Plagiotlase Felds
v gray (Na-Ca Feldspar (NL.CHAIS0,
green 1o
v gray or brown (FeA%),Si0,
coloriess or N .
o varab Si0,
dark red Garset :
V' fogrem abrasives  (commonky Almangine)  TeN:SH0y
————————————————————————————————— *Chemical Symbols: Al =aluminum €l = chlorme H = hydrogan Na = sodwm S = sultur
A C = carbon F = Muoree K = polassiom QO = axypen Si = slicon -y
“ Ca = cakium Fe = won Mg = magresium  Pb = lead Ti = titanium g
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*Chemical Symbols:

COMMON
COLORS

metalic siver or
eathy red

white to
green

yellow 10
amber

white to
pink or gray

colorkss 1o
yellow

coloriss 1o
while

black to
dark brown

colorkess
of variable

colorkess
Of yariable

poloress o
varabk

black to
dark green

black to
dark green
whie to
pink
whie to
gray

green 1o
gray or brown

coloriess or
varabk

dark red
to grean

Al = sluminum
C = carbon
Ca =cakium

Properties of Common Minerals

DISTINGUISHING
CHARACTERISTICS

black streak,
greasy fesl

very dense (7.6 gem?)
gray-black streak

tracted by magel,
black streak

green-black streak. (g
cutic erystals |2 A

réd-beown Streak

=

MINERAL NAME COMPOSITION®

preasy fesl
assiy melted, S
may smel
gasily scratchad Gypsum .
by lingamai [Salenite) G030
t:t‘:\ng'l:gs e Muscovits Mica KA, 540,45 0H),
oulic chhavage, 1
cahy taste br‘? Halite ol
thexble In Ki(Mp, Fe),
thin shaets Biotite Mica AISI,0,.(0H),
bubblks -'
with acid @ Calcite Cac0,
bubbles with acd
when powdersd Dolomite CaMg(CO),
chaves n
4 dirachons Faarie CoF,
chavesin Y Pyraxene {Ca,Ng) (Mg,Fe.N)
2 directions at 90° (commanty Augte) (SLN),0,
chaves at Amghisales CaNa(Mg Fe), (ALFe,Ti),
5" and 124° (commonty Hombleands) $1¢0.,10,0H),
chaves n Potassium Felds |
2 dirachons at $0° [Orthoclase) par KAS130
cawes n Z directions, Plagioclase Felds Ca)AISi
strations wsible (Na-Ca Feldspar (N2, CapUSI 0y
commaonty ight green i
and granular Olrvine (Fel);SiD,
assy luster. may form ot ,
’ hm&gonu crysstab ) Usartz Si0,
glassy huster, often s2én as rad Garset
orans in NYS metamorphic rocks (commonky Almasding)
Cl = chlorme H = hydrogen Na = sodwm S = sultur
F = Muoree K = polassiom Q = axypen Si = slicon
Fe = won Mg = magresium  Pb = lead Ti = ttanium

23



Metallic Luster

Nonmetallic Luster

2-2.5

o~
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Properties of Common Minerals

COMMON DISTINGUISHING
CHARACTERISTICS USE(S) COMPOSITION®

FRACTURE

black sireak, pencil ead, G
gray greasy feel ubrcants
metalle very derse (7.6 gem®), [ ore of PbS
sihver gray-black streak i\ Iead
black to atracted by mageel, ore of
v sitver black straak Fey0y
green-black streak Fes,

cubic crystals

v metalic siker or réd-beomn Streak
eathy red of ¥on

white to preasy fesl takcum powder, :
green soapstone Mnls'loiﬂ‘o'“?
v velowio assiy melted. vulcanioe rebber, S
amber may smel Sullurc acid
white to gasily seratched plaster of garis .
pink or gray by lingamai ad drywall G030
colorkess 1o exsbie in eectricd
yeliow thn shaets s insulator KA1, 51,0,9(0H),
calorkss 1o oolie chavage, food additive. Nall
white saky taste melts e
black to flsxble in epctrica K(Mp Fe},
dark brown thin shaets insul atoe AIS10,.108),
coloriess bubbhks cement, CaC0
of variable with acid polar@ng prsms 3
coloriess bubbles with acd source of CaMa
of wariable when powaerad MEGNESium 003);
coloress o chaves n hydrollvoric
varabl 4 direchons ’aau'd GiF
black to chaves in mineral {Ca,Ng) LMO-F*.N)
dark graen 2 directions at 90° colections (S,N),0,
black to chaves at minesa CaNa({Mg Fe), (ALFe,Ti),
dark graen 5" and 124° colections 51¢0.510,0H),
white to chaves n erames -
penk 2 dirachons at $0° and olass KAS 0y
white to cleaves n 2 directions., erames
gray strations wsible and glass (Ma,Ca)ISi 0,
green 1o commaonty light gresn furnace bncks
v gray or brown and granular and jewelry (FeM)Si0
coloress or glassy luster. may form | glass, pwelky,
v varabk hexagonal crystas | and efectroncs Sty
dark red glassy luster, often s2én as red  jewalry and :
v to grean rans in NYS metamarphic rocks 'abra'sym Fe,l,Siy0y

*Chemical Symbols: Al = aluminum Gl = chlorme H = hydrogen Na = sodwm S = sultur
C = carbon F = Muoree K = polassiom QO = axypen Si = slicon
Ca =cakium Fe = won Mg = magresium  Pb = lead Ti = titanium
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Metallic Luster

Nonmetallic Luster

FRACTURE

v metalic siver or
earthy red

white to
green

ko 10
v o

white to
pink or gray

colorkss 1o
yellow

coloriess 1o
white

black to
dark brown

colorkess
of variable

colorkess
of variable

coloress o
varabk

black to
dark green

black to
dark graen
white to
pink
white to
gray

green 10
v gray or brown

et
wn

v
v
v
v
v
v
v
v
v
v
v

coloress or
v varabk

dark red
v to grean

*Chemical Symbols: Al = aluminum
C = carbon
Ca = cakium

Properties of Common Minerals

DISTINGUISHING
CHARACTERISTICS

black streak,
preasy fesl

very derse (7.6 gem®), [

gray-black streak

tracted by mageel,
black streak

green-black streak
culic crysias

réd-beomn Streak

preasy fesl
essiy melled
may smel

gasily seratchad
by linparmai

oulic chavage,
saky taste &

thexble in
thin shaets

bubbhks
wrh and

bubbles with acd
when powaered

chaves n
4 dirachons

chaves n
2 drections at 90°

chaves at
5" and 124*

chaves n
de‘::;matso'

chams i 2 directions.

strations wable

commonly light gresn
and granular

glassy luster. may form

hexagonal crystaks

glassy luster, often S2én a3 red
orans in NYS metamorphic rocks

Gl = chlorme
F « Nuoreme

H = hydrogen
K = polassiom

Fe = won Mg = magresium

USE(S)

soapstone

vulcana rabber,
Sdllurc &cid

plaster of pans

ad drywall

eectricd
insul e

food additive.

mets e

eectricd
insul @oe

sourca of
MEGNESium

hydrolluoric
acid
mnesa
colechons

mineral
colections

mrames
and glass

erames
and glass

furnace bneks

MINERAL NAME

Gypsum
[Salenite)
Muscovite Maia

Halite
Biotite Mica
Calcite
Dolomite

Floerile

Pyraxene
(commonty Augte)
Amghisales
(commaonty Homblends)

Potassium Feldspar
(Orthoclase)

Plagiotlase Felds
(Wa-Ca Feldspar

Oirvine

jevwalry and Garset
abrasives (commonky Almasding)
Na = sodwm S = sultur
Q0 = axypen Si = slicon
Ph = lead Ti = tanium
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Nonmetallic Luster

S N |cieavace

T 1 ¥ ©¥ ° ¥ © X © «© K«

FRACTURE

COMMON
COLORS

metalic sihver or

eathy red

white to
green

yellow 10
amber

white to
pink or gray

colorkss 1o
yellow

coloriss 1o
while

black to

Properties of Common Minerals

CHARACTERISTICS USE(S)

pencil ®ad,
ubrcants

very dense (7.6 gem?), F":@ ore of
gray-black streak 5 U lead

atracted by mageet, ore of
black sireak on

green-black streak ' ore of
culic crysials sullur

réd-beown Streak

black streak,
greasy fesl

Qreasy fesl takcum powder,

Loapstone
vulcanaa rabber,
Sdllurc &cid
plaster of gans
ad drywall

eectricd
insul @

eisiy mellad.
may smel

gasily scralched
by lingamai

flexsbie in '
1hn shets

oulic chhavage, 1
saky taste b y

Gypsum
(Salenite)
Muscovite Mica

food sdditive.
mets e Halite

MINERAL NAME

thexble In

eectricd

Biotite Mica

COMPOSITION®

Mg,Si,0,,/0H),
S
CaS0,2H,0
KA, S54,0,,410H),

NaCl

Ki(Mp, Fe),

thin sheess

bubbks
wrh aod

bubbles with acd sourca of
when powaered MEgNesium

chaves n hydrolluoric
4 dirachons acid

minesal Pyroxene
colections (commonty Augte)

dark brown

colorkess
of variable

colorkess
Of yariable

poloress o
varabk

black to
dark green

black to

insul oe AIS10,.108),

Calcite CaC0,

Dolomite CaMg(CO:),

Flogrite CaF 3

{Ca,Ng) (Mg, Fe.N)
(SLN),0,

CaNa(Mg Fe), (ALFe,TD),
$460.,10,0H),

KA1 0,

chaves n
2 drections at 90°

chaves at
dark green 5 and 124°

white to chawves n
pink 2 direchons at S0*

white to chawes m 2 directons.,
gray strations wable

mineral Amghitales
colechons (commonty Homblends)

Potassium Feldspar
and glass (Orthoclase)

cerames Plagioclase Felds
and glass (Na-Ca Feldspar

furnace bneks
and jewelry Olrvine

erames

(Ma,Ca)AUSi 0,

commaonty light gresn
and granular

green 1o e M)

gray or brown " )Si0,

coloriess or
varabk

dark red
to grean

. J0lass, pwelky,
and efectroncs

glassy luster. may form
hexagonal crystak

Owartz si0,

Garset

glassy luster, olen saen & rad
(commonly Almanding)

jevwairy and
orans in NYS metamaorphic rocks

abrasives
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What is a rock?

A natural piece of the solid
earth (Lithosphere)

Usually composed of two or
more minerals.

&




How are rocks classified?

‘Rocks are classified by how
they formed, or their origin

-The three types of rocks are

igheous, sedimentary, and
metamorphic.




Rock Cycle in Earth’s Crust







|JNEOUS rOCKS




IgNEeouUs rocKs

Form from hot, molten rock that
has solidified.



|JNEOUS rOCKS

- "
o ot Dl N

Form from hot, molten rock that
has solidified.

Magma - molten rock inside the
cartn.




Form from hot, molten rock that
has solidified.

Magma - molten rock inside the
cartn.

Lava - molten rock at earth’s
surface.




Scheme for Igneous Rock Identification |

GRAIN
SIZE TEXTURE

O:)Si‘:lar. B" . :‘l.i" G :"_'_ ':... P‘]C '.|°
: . . aS>aliG < —~ vareg 1l =
Z (usually appears black) o - Glassy vesicular
C - O ds3Yy
J - >y o
S |BE Pumice Vesicular Basallic Glass ¥ Vesicular
iy - - % |Qas
X L | s \ Pl ot o » vesicula . Culi . \
) 0 w— vesicuiar Rh'_\“:'ll.f:' ‘.""IC":: ,pr ocona :J:]:ljlj - pocxkels)
- el R ’ S = "
o ™ n - Fine
) .O Rhyolite Andesite Basalt v
O 2
D | @ -
- = [ Granite Dior Gabbr Peri A RP Coarse r it
g = dotite | 2 o vesicular
., e . ¥
-j: (T - ¢ ~
5 [ . ary
W 1>= Pegmatite -0 Ir

Intrusive iIgneous rocks

When magma cools and solidifies (crystallizes) deep
Inside the Earth - it cools slowly. It forms an
intrusive, or plutonic igneous rock




These rocks form deep underground. The longer
the magma takes to cool, the larger the crystals..

_GI’EE]E
smaller




Intergrown crystails...

_ ¥ .










Scheme for Igneous Rock Identification |

GS’TQ'EN TEXTURE
Obsidian Basaltic Glass & Non-

= (usually appears black] T e = Glassy vesicular

Q |w 3% as3)y

~— . < v

= (2T | . L &> o

< |7 E Pumice Jesicular Basallic Glass Vesicular
& T |28 1 t (gas
X L |x% el URTION Vesicular sl / Vesicular Lete)
0 8 ; :;\ Vesicular Rhyolite Andaniis Scoria / Racalt E pockets)
g |« [BF < § Fine
0 ? Rhyolite Andesite Basalt
- . D
- | |
L L |
P :}f L ) o P-'ri. 'q- t : N-:)r’-
- = |5 -~ Granite Dionte Gabbro S IClEOF Coarse oy

Q |=8 dotite | 3 o vesicular

m U’: G - - Q v v

— — O :

- |2 = .

- L~ - P

& . — -’ \l';_)ru

Wl ’_' o b « S Y iy

Z= Pagmatite f_’ 52| Coarse

When lava cools and solidifies (crystallizes) after
erupting onto the surface, it forms an extrusive, or
volcanic ignheous rock




Scheme for Igneous Rock Identification |

GRAIN
SIZE TEXTURE

Obsidian . - Non-
Basaltic Glass L

(usually appears black) - S Vesicul:

J dily appea JialCK) S & Glass y v ular

= -

NH e Pumice Vesicular Basaltlic Glass < Vesicular

> (gas

a1 \/ : : v . : ...' - '.': ’ . . li —— S . 1

- Vesicular Rhyolite -" B Scona S - pocxels;
, ; i « 1M TS —~

:A'. : - s A : - - ) 3 1.

*'e F n

Rhyolite Andesite Basalt

Granite Dionite Gabbro Peri- |7 Non-

IGNEOUS ROCKS
ENVIRONMENT OF FORMATION

S1E
% Q dotite s|E= o LORSS vesicular
'{‘: la: Ay v
F; " : - 'l.c',:__,rny
i: -- Pegm atite o O :." C.:'art_.:,:_:

When lava cools and solidifies (crystallizes) after
erupting onto the surface, it forms an extrusive, or

volcanic igheous rock



Scheme for Igneous Rock Identification |

GRAIN
SIZE TEXTURE

Jbsidi . : Non-
A asaltic Glass L
(usually appears black = Glassy vesxular
) Ou= - e L. B _“‘\

EX T HUSIV

Vesicular Rhyolite Al o Scona Dacalt - pocxels)

Rhyolite Andesite Basalt

IGNEOQUS ROCKS
IRONMENT OF FORMATION

a)
. | i e E .
S Granite Dionte Gabbro :tt t" ClES Coar er | f‘l
- . .... o 3 \/ -~
™ SUulE 1 s 1. Ves
:_._: 'c:? & :’." \J "-'f
wz= Pegmatite Es D Cooe
- q_) 1"

Extrusive i |gneous rocks

When lava cools and solidifies (crystallizes) after
erupting onto the surface, it forms an extrusive, or

volcanic igheous rock




Since the rock cools very quickly, extrusive igheous
rocks have small or no crystals.

obsidial

no crystals

I "

SCOJrlc



Scheme for Igneous Rock Identification
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Scheme for Igneous Rock Identification

GRAIN

SIZE TEXTURE
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IGNEOQUS ROCKS

CHARACTERISTICS

MINERAL COMPOSITION

Scheme for Igneous Rock Identification
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IGNEQUS ROCKS

CHARACTERISTICS

MINERAL COMPOSITION

Scheme for Igneous Rock Identification
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Glassy texture...
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IGNEQUS ROCKS

CHARACTERISTICS

MINERAL COMPOSITION

Scheme for Igneous Rock Identification
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Scheme for Igneous Rock Identification | I
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IGNEQUS ROCKS

CHARACTERISTICS

MINERAL COMPOSITION

Scheme for Igneous Rock Identification
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Scheme for Igneous Rock Identification I
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Sedimentary rocks




Sedimentary rocks

Only type of rock that contains




Sedimentary rocks

Only type of rock that contains
fossils

i Formed by the compression and
S cementation of sediments




Sedimentary rocks

Only type of rock that contains
fossils

Formed by the compression and

. cementation of sediments
' Athin layer (veneer) that covers
| most of Earth’s surface.




Sedimentary rocks

Only type of rock that contains
fossils

Formed by the compression and

. cementation of sediments
' Athin layer (veneer) that covers
| most of Earth’s surface.




Scheme for Sedimentary Rock Identification

INORGANIC LAND-DERIVED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMENTS ROCK NAME MAP SYMBOL
::ggfgbc?gglseso Rounded fragments Conglomerate
u
embedded in sand, Mostl
! y :
silt, and/or clay quartz, Angular fragments Breccia
Clastic Sand feldspar, and
| an : :
clay minerals; Fine to coarse Sandstone
(fragmental) (0.2 to 0.006 cm) may contain |
Silt fragments of : : . il
(0.006 to 0.0004 cm) other rocks DERAEY ARREL iRRAL A RALERS Eo R S
and minerals :
Clay Compact; may split Shale
(less than 0.0004 cm) easily = —

Clastic sedimentary rocks _

Composed of clasts, or fragments of eX|st|ng
rocks that have been weathered.

L B

Classified according to the size of the clasts.



Scheme for Sedimentary Rock Identification

Chemical sedimentary rocks

Formed from Chemical Processes- Evaporation (forms evaporites) and
precipitation (forms precipitates).

Also called Crystalline Sedimentary rocks - (Monomineralic rocks)

CHEMICALLY AND/OR ORGANICALLY Fg@MED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION v COMMENTS ROCK NAME MAP SYMBOL
Varied Halite Rock Sailt
Crystals from
, chemical
Crystalline Varied Gypsum precipitates Rock Gypsum

and evaporites

| e
Varied Dolomite Dolostone é—%é

Cemented shell

Microscopic to coarse Calcite fragments or precipitates Limestone - |
of biologic origin Ul .

Bioclastic

Varied Carbon From plant remains Coal




Scheme for Sedimentary Rock Identification

Organic sedimentary rocks

Formed from the cementing of plant and animal remains - also the
cementing of precipitates of biologic origin.

Also called Bioclastic Sedimentary rocks

CHEMICALLY AND/OR ORGANICALLY FORMED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMENTS ROCK NAME MAP SYMBOL
Varied Halite Rock Salt
Crystals from
L chemical
Crystalline Varied Gypsum precipitates Rock Gypsum
and evaporites
Varied Dolomite Dolostone :-:
Cemented shell
Microscopic to coarse Calcite fragments or precipitates Limestone
Bioclastic of biologic origin "
Varied Carbon From plant remains Coal
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Metamorphic rocks




Metamorphic rocks

When existing rocks are
exposed to intense heat
and/or pressure inside the
earth (without melting) the
rocks will be changed or
morphed into a new rock.




Metamorphic rocks

When existing rocks are
exposed to intense heat
and/or pressure inside the
earth (without melting) the
rocks will be changed or
morphed into a new rock.

Two types of metamorphism



Metamorphic rocks

When existing rocks are
exposed to intense heat
and/or pressure inside the
earth (without melting) the
rocks will be changed or
morphed into a new rock.

Two types of metamorphism



1. Regional metamorphism




1. Regional metamorphism

Q[Happens over a lar '
ge re
hundreds of miles). glon fmay be

HIGH
PRESSURE

e

PRESSURE)



1. Regional metamorphism

MHappens over a large region (may be
hundreds of miles).

[ Plate collisions caused intense
pressure - folding, faulting tilting

PRESSUREN



1. Regional metamorphism

MHappens over a large region (may be
hundreds of miles).

[ Plate collisions caused intense
pressure - folding, faulting tilting

[/ The weight of mountains causes
heat and pressure on the lower layers

PRESSUREM



hism

. Regional metamor

MHappens over a large region (may be
hundreds of miles).

[ Plate collisions caused intense
pressure - folding, faulting tilting

[/ The weight of mountains causes
heat and pressure on the lower layers

[Z[Crystals in the rock are squished
and they realign.

PRESSUREM



hism

. Regional metamor

MHappens over a large region (may be
hundreds of miles).

[ Plate collisions caused intense
pressure - folding, faulting tilting

[/ The weight of mountains causes
heat and pressure on the lower layers

[Z[Crystals in the rock are squished
and they realign.

PRESSUREM



2. Contact metamorphism

&£




2. Contact metamorphism

[/] When lava or magma comes
Into contact with rocks, the
heat alters those rocks without ‘/'3-"8“

MW’”
melting the rocks. m

[/ Rocks show less change
then regional metamorphism.




Zone of contact
metamorphism

Igneous
Intrusion

- Pre-existing
rock




Scheme for Metamorphic Rock Identification

COMPOSITION | METAMORPHISM COMMENTS ROCK NAME | MAP SYMBOL
Regional LOW-GrRa Slate
- - metamorphism of shale
w | oz
= | <
< | xS (Heat and Foliation surfaces shiny from -
(u:? 25 F{ge by microscopic mica crystals Ty
= 3 <| || with depth) . "
OIN|(< ol Platy mica crystals visible from
= = o | @ metamorphism of clay or Schist
= g x £ = feldspars
A Medium Cluiz 3 ~ High-grade metamorphism;
=9 o some mica changed to feldspar; :
= < oot:rse > segregated by mineral type Sneies
Q. into bands




Scheme for Metamorphic Rock Identification

Foliated- mineral alignment or
panding of minerals




Inferred Metamorphism of Shale
Surface of Earth © Aay deposits

Point at which
rock changes

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Depth (km)

Metamorphic
zone

400
Temperature (°C)

[~ 74 At thesa temperatures
rock meits

--—- Boundary between
sedimentary zone and
metamorphic zone




Inferred Metamorphism of Shale

Point at which
rock changes

Depth (km)

Metamorphic
zone

0 200 400 c00 200 1000
Temperature (°C)

[777 At these temperatures
rock melts

--—- Boundary between
sedimentary zone and
metamorphic zone




TEXTURE

Scheme for Metamorphic Rock Identification

COMPOSITION

TYPE OF
METAMORPHISM

COMMENTS

ROCK NAME

MAP SYMBOL

FOLIATED

MINERAL
ALIGNMENT

Fine
to
medium

NONFOLIATED

Medium

to
coarse

FELDSPAR
AMPHIBOLE

PYROXENE

Variable

|

Regional

Low-grade
metamorphism of shale

Slate

(Heat and
pressure
increase

Foliation surfaces shiny from
microscopic mica crystals

Phyllite

with depth)

Platy mica crystals visible from
metamorphism of clay or
feldspars

Schist

Contact
(Heat)

High-grade metamorphism;
some mica changed to feldspar
segregated by mineral type
into bands

Various rocks changed by
heat from nearby
magma/lava

’

Gneiss

Hornfels

Quartz

Metamorphism of quartz
sandstone

Quartzite

Calcite and/or
dolomite

Regional
or
Contact

Metamorphism of
limestone or dolostone

Marble

Varjous minerals
in particles
and matrix

Pebbles may be distorted
or stretched

Metaconglomerate




TEXTURE

Scheme for Metamorphic Rock Identification

COMPOSITION

TYPE OF
METAMORPHISM

COMMENTS

ROCK NAME

MAP SYMBOL

FOLIATED

MINERAL
ALIGNMENT

Fine
to
medium

NONFOLIATED

Medium

to
coarse

FELDSPAR
AMPHIBOLE

PYROXENE

Variable

|

Regional

Low-grade
metamorphism of shale

é Slate

(Heat and
pressure
increase

Foliation surfaces shiny from
microscopic mica crystals

Phyllite

with depth)

Platy mica crystals visible from
metamorphism of clay or
feldspars

Schist

Contact
(Heat)

High-grade metamorphism;
some mica changed to feldspar;
segregated by mineral type

into bands

Various rocks changed by
heat from nearby
magma/lava

Gneiss

Hornfels

Quartz

Metamorphism of quartz
sandstone

Quartzite

Calcite and/or
dolomite

Regional
or
Contact

Metamorphism of
limestone or dolostone

Marble

Varjous minerals
in particles
and matrix

Pebbles may be distorted
or stretched

Metaconglomerate
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Scheme for Metamorphic Rock Identification

COMPOSITION

TYPE OF
METAMORPHISM

COMMENTS

ROCK NAME

MAP SYMBOL

FOLIATED

MINERAL
ALIGNMENT

Fine
to
medium

NONFOLIATED

Medium

to
coarse

FELDSPAR
AMPHIBOLE

PYROXENE

Variable
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