" How do oceans and continents
differ?

Chapter d The average ocean depth is

J000rm.

1f the Earth’s surface is 30%
land and 70% ocean,why is

IGNEOUS ROCKS there any land at all?

Why are there not Just a fow
lxttle islands?

- How do oceans and continents

differ?

AMFALCA

" How do oceans and confinents
differ?

Ocean crust is thin, dense,
and young.

Continent crust is thick, light,
and old.
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Polymerization of Silica

+ Each 5§ atom is surrounded by 4
OXVENS.,

+ Polymerization is the degree fo which
the oxygens are shared with other 5i
atoms.

+ Polymerization (s the number of
S5i-0-5i bonds per tetrahedron.

- Qivine has none: isolated 5i0; groups
- Pyrexene has 50°% shared: 5i/0; ehains
- Mica has has 75% shared: 5i;0; sheels
- Quartz and feldspar have TO0% (5,410

Polymerization of Silica

Tetrabedron

| framework,

Polymerization of Silica
Pyroxcme

Olivine (Me.5i0,) M40,

Polymerization of 5ilica

Mica (Sheet) Quariz (Framewerk)

MAGMA

« Magma is the term for any molten
silicate material, whether below the
surface or on top.

« Volcarmic rocks are erupted on the
surface.

- Volcanic rocks are finc-grained (<1 mm}

+ [ntrusive igneous rocks crystallize
from magma below the surface.

- Intrusive igneous reeks are eoarse-
gramed (= Tmm)
- Pegmatites are very eoarse-grained

= Tem)}




lgneous Rocks:
Learning Goals

+ What does Tgneous’ mean?
+ Composition
+ Mineralogy

- Mantle

- Qeeanie Crusi

- Continental Crust
+ fgneous Fractionation
- Mow the chemisiry evolves

Igneous Rock Compositions

* Rock compositions are described
in weight percents of oxides:

« 5i0,, MgO, FeO, Al,0, etfc

« The principal variation in igneous
rock compositions is sifica (50z)
content.

« The degree of polymerization of
silica increases with silica content.
{irr both crystals and meft).

Igneous Rock Names

and Compositions
* Composition * lntrusive = Volcanic
Name Rock Name Rock Name
- Uhtramafic » Peridotite - {(Komatiite)
» Mafic » Gabbro ~ Bas=sht
» |ntermediate = Dicrite » Andesite
= Silicic (felsic) « Granite = Rhyolite

Intrusive Igneous Rocks

* Composition
L
Mineralogy
» Geolfogic Setting
- Mantle
- Deeanic Crust
- Continental Crust
v fgneous Fractionation
- Mow the ehemisiry evelves

lgneous Rock Compositions

+ lgneous rocks vary in composition
(Si0; content)
- uftramafie (~40 wit?:) (peridatite)
- mafie (45-557%) (gabbre / kasall)
- intermediate (55-657%: ) (dierite/andesite)
- silicie (65-75 wt %) (rhyelite/granite)
« The mantle is peridotite (ultramafic).
« The ocean crust is gabbro {mafic).
« The continents are granite (sificic)

Igneous Rock Mineralogy

+ Peridotite {Ultramafic) * Gabbro (Mafic)

_ Olivine (Mg Fe):5i0y)  —Feldspar

-F YroxXEns |'.'5 a4 II_'.I E.l.; 0 .5_:'
(g Fe, Ga) 50 ) — Pyroxens

- Smmet (MpATET e |'-|.'.:r§| Fe, G-E‘_:' i ;:

- Eorw (RALTy — Ofivine

(Mg, Fe)25i0,)




