IGNEOUS ROCKS — born from fire

Intrusive, Plutonic
Coarse grained

Extrusive, Volcanic

Fine grained groundmass

Gabbro

augite and
plagioclase

Basalt

olivine

Dark, high in mafics
(Fe, Mg)

—| Extrusive rocks may

-

Diorite
ornblende
plagioclase

Andesite

plagioclase

contain “floating crystals
/ called phenocrysts

Gray or mixed,
intermediate
composition

Granite

Microcline
(pink) and
quartz, biotite

Rhyolite

Light, pink or with
orthoclase/ microcline

Very coarse grained

Glassy, quenched from lava

Pegmatite

Quartz and
potassium
feldspar

,-\ 2 ”k“ :ﬁ“ '{...’.
Crystals often several cm in size

Scoria and pumice solidify
from lava thrown into the
air, lots of gaseous
material is trapped and
resultant rock has very
low density, vugs/holes in
rock are gas vesicles

Obsidian

Scoria

Dark, basaltic, but
with very low density

Pumice

Light, rhyolite
composition, very low
density due to porosity




DO NOT React With Acid

React With Dilute HCI

Key 10 THE IDENTIFICATION OF BAsic SepiMENTARY Rocks

Angular
Gravel Grains

Grains > *°*°
GraveL

Grains visible
or rock feels gritty

Rounded
Gravel Grains

Grains distinet &

Brains < eee

eee
but still visible

Conchoidal fracture glassy;
dull luster; many colors

Feals smoolh; does not
scratch fingernail;
often layered

““a"’,',%::.:‘w";‘.f”r)_ .

CherT

Porous, light weight,
tan to whitish

dilute [Miniature spheres about Tmm
rochleric in diameter, like tiny pearls;
acid mc“ white, gray, blue-gray common
White, powdery
feels gritty; reacts vigorously
with acid
Fine grained; smooth, dense;
often conchoidal fracture, or
imegular blocky
Rock must be Wust be powdered to react
ered to react p—

with acid (HCI)

taste; three perfect [Rock Sact
ight angle ¢l Bs;
oy | _BauTE)
ef Tinger nail; pink or
white; fiberous thick plates, |_> Gypsum
or dense
Fine grained martix FossiL
<m'g,'°,gg,}"nmmm LiMESTONE

broken shell ragments; H Coauina

OoLitic
LiMESTONE

Crack
LimESTONE

MicriTe
LiMESTONE

with acid; dull luster; gray, tan H DoLomite
white, plus many other colors

Scratch Glass

Softer Than Glass
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Metamorphic Rocks

_V_

Scratch Glass

Translucent Fused
= quary  e—QUARTZITE
pale colors arains
Dark, dull, Dense,
:I;?:Is? * ED: I'I[ ml]mim al ﬁ HORNFELS
¥ fracture
Schistose; quartz/ Gamet, stavrolite,
Teldshar/mica SCRIST
Crs. grained; crvii’ (| sl 3
schistose or
banded Banded into light
&k pitir P GNEISS
ampksalellAYETS
Gray, black, green| | e cleava
e ol e, L S0 o (9 SLATE'
Fine grained when struick flat sheets
cleavage Grean; Slatey cleavage ;
bl = s, (¥ PAYLLITE
be visible may be folded
Reacts
without Limestone
Granular; powdering > MARBLE
tmnsllm'i:l;
many colors Must be
Dolomitic
powdered >
to react MARBLE

1 {Shale), slate, and phyllite complete intergrade with sach other, Distinctions may be difficult.

Softer Than Glass



THE ROCK CYCLE (Weathering >
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Igneous Rocks - Sedimentary Rocks - Metamorphic Rocks -
Rocks that form from the cooling of motien Rocks that are fromed from pieces of Rocks that are changed by heat and
rock (magma), Example: grante and other rocks, Example: sandstone, or that pressure without melting, Example: gneiss
ng
basalt are deposited from the ocean by chemical

processes, Example; limestone



Bowen’s Reaction Series

Tamperature
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Lo tamparadurae

Ignaous
Riock Types

Cakzium-
rizh

Utramalic
(kormatiite’
peridotita)

Discominucus series
of crystallization

&

Mali:
(basalt!
gabbra)

2,

b

Conlinuous saras
of crystallization

Sodium-
rich

Infermeadiate
{andesis
diorita)

Polassium faldspar
Muscovite mica

Falsic

{rhyolites

lmst to crystallize
I: y ! granite)

Cuarlz

Bowen determined that specific minerals form at specific temperatures as
a magma cools. At the higher temperatures associated with mafic and
intermediate magmas, the general progression can be separated into two
branches. The continuous branch describes the evolution of the plagioclase
feldspars as they evolve from being calcium-rich to more sodium-rich. The
discontinuous branch describes the formation of the mafic minerals olivine,
pyroxene, amphibole, and biotite mica.

The weird thing that Bowen found concerned the discontinuous branch. At
a certain temperature a magma might produce olivine, but if that same
magma was allowed to cool further, the olivine would "react" with the
residual magma, and change to the next mineral on the series (in this case
pyroxene). Continue cooling and the pyroxene would convert to
amphibole, and then to biotite. Mighty strange stuff, but if you consider
that most silicate minerals are made from slightly different proportions

of the same 8 elements, all we're really doing here is adjusting the internal
crystalline lattice to achieve stability at different temperatures.

At lower temperatures, the branches merge and we obtain the minerals
common to the felsic rocks - orthoclase feldspar, muscovite mica, and
quartz
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