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The Rock Cycle

Weathering
and Erosion
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IGNEOUS ROCKS
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EXTRUSIVE (Volcanic)- Fine-
grained

INTRUSIVE (Plutonic)- Coarse-
grained



Sea level

N
=Ny

M v
s A

-l

S Contneial o (Rhosghee)

'
T
A

..

: @ Mantle (ithosphere)




»

AL

Fissurg‘é with ma




Igneous rock intruding country rock
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Xenoliths

“Baked’’ zone



Sea level

Magma in fissures




Mid-Atlantic Ridge




Hydrothermal activity at mid-ocean ridge




Black Smoker



Rocks are Impure Substances
Melting occurs at crystal
boundaries

Low T phases melt flrst

High T phases g

melt last
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Temperature decreases

Discontinuous branch

Potassium
feldspar
(ortho-
clase)

Continuous branch
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Calcium-rich

About equal
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sodium

Sodium-rich
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How magmas evolve

Ditferentiation

Bowen’s Reaction Series

Discontinuous Branch
Continuous Branch

Crystal Settling
Ore deposits due to crystal settling

Partial melting
Assimilation

Mixing of magmas
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Spemmen of Granite
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Specimen of
Hammie

Silicon and oxygen atoms Diarammatic representation
in crystalline structure of crystalline structure



Granite - Rock of Ages

Biotite

K Feldspars

Plagioclase

Quartz

Granite
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Crystal structure of halite

Chlorine (Cl)

Sodium (Na)
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Silicon-Oxygen Tetrahedron

Oxygen (0'2)

Silicon (Si*%)




Silicate Architectural Groups

Isolated silicate

structure Qlivine
Sheet silicate
siructure
Mica group
) Clay group
Single chain Pyroxene
structure group

Amphibole structure

gronp Quartz
Feldspar group

Double chain
structure

ﬁ Framework silicate g
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Olivine Crystal Structure

Silicon-oxygen Silicon-oxygen
tetrahedron tetrahedron
apex toward you apex away from you



Olivine

bremen.de
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Two Tetrahedron Sharing
sio-s an Oxygen Atom
A

Si,0,7°
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Single-Chain Silicate Mineral
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Ryroxene Group

Mineralienkabinett {c) MZ 2000 http: sy min uni-bremen.de







Amphibole
group

Double chain
structure




Amphioole Group

Mineralienkabinett {c) MZ 2000 http: e minuni-bremen.de
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Silicate ?trﬁctures

Sheet silicate
structure _a-°

Mica group
"~ Clay group

Quartz
Feldspar group

Framework silicate .
structure
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Mica Crystal Structure

Because of weak
bonds, mica
splits easily
between
“sandwiches”

Positive ions,
sandwiched
between two
sheet silicate
layers

Sheet silicate layer



Mica Group

Mineralienkabinett {(c) MZ 2000  http:ifwwew min.uni-bremen.de Mineralienkabinett MZ 2000 http:ieww.min.uni-bremen.de



Framework silicate
structure

Quartz
Feldspar group



Quartz Group




K-Feldspar Group




Sanidine (K-Feldpar)







Oscillatory Zoned Plagioclase
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Zoning in Minerals
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SEDIMENTS &
SEDIMENTARY ROCKS
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Clastic Sedimentary Rocks

A Weight of new
S — sediment
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Sediment Compacted sediment
Water Water  (after cementation)
loss loss
Qverburden

A Aller deposition B Compaction C Cementation






METAMORPHISM |

METAMORPHIC ROCKS, &
HYDROTHERMAL ROCKS



Metamorphisim

Subduction Zone
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Augen Gneiss




The Zen af Thin Sextion
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