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Part 1: Orthosilicates (= nesosilicates)
Part 2: Sorosilicates & Cyclosilicates

> 3: Chain silicates (= inosilicates)

>

>




Why?

1) Silicates have various forms (needles, flakes, cube,...)
due to the arrangement of the SiO,* tetrahedra

afrahedra link via cations:

> 2apends on the arrangement of the




Mdfic silicate: major cation: Mg and Fe (  fic: "
“ferrum”)

Ex.: biotite, amphiboles, pyroxenes, olivine

jor constituents



Mostly silicate (O and Si: most abundant element in Earth’s crust)

Silicate in igneous rocks: quariz, K-feldspar, plagioclase,
muscovite, biotite, Ca-clinoamphibole (e.g.: hornblende), Cao-
ene (e.g., augite), orthopyroxene and olivine,




alkali-feldspar granite

phonolite

plutonic rocks
volcanic rocks

foidolite

Q: Quartz

A: K-Feldspar
P: Plagioclase
F: Feldspathoids F

foidite




Fig. 11.5in Nesse ’

plagioclase
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Foidite
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Tephri-
phonolite

?hono-

ephrite
Trachy-
andesite

Bagaltlc
Basalt andesite

Trachyte

Trachydacite

Rhyolite




Environments:
Oceanic: mostly mafic rocks
mid-oceanic ridges
nfraplate volcanic center or hot spot: Ex.. Hawaii




Table 11.4 in Nesse
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Particle Millimeters Roclg Typ

Boulder
256 - Conglomerate (if
g particles are rounded)
64 1 Breccia (if particles
are angular)

4

2

1

0.5
o . Sandstone (see
s ,
n 0.5 Figure 11.7)
0.125
Very fine sand
0.062
1ssility)
m 0.016 g!'ialc (if fissile)
ttstone (if domin;
S 0.008 sittsizedy Y
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: 0.004 clay sized Y
Clay sized :




andalusite,

zircon, tourmaline

amphibole, pyroxene,
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Particle Name | Millimeters RockType |
Boulder
_ 25671 Conglomerate (if
E Cobble particles are rounded)
5 64 Breccia (if particles
© Pebble are angular)
4 —
Granule
2
Very coarse sand
l poo—
Coarse sand
ol 0.8 e g !
B S sand an‘dstonc (see
3 0.25 Figure 11.7)
Fine sand
0.128: =
Very fine sand
0.062
Coarse silt
0.03] ~—- :
Medium silt Mudstone (if lacks
Ao fissility)
g o 016 = Shale (if fissile)
Fine silt Sil <
= tltstone (if dominantly
Very fine silt e - Sisd
Claystone (if dominantly
o 0.004 — clay sized




Mineralogical change once the deposit formed = diagenesis:
Alteration: transformation of feldspars into clays
Dissolution: into pore fluids
Recrystallization: - small to bigger grains
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Environments:

Terrestrial:
- Fluvial - Alluvial fan and fan delta
- Lacustrine (lake) - Glacial

olian (wind)




Arizona
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The Wave




Environments:

Terrestrial:
- Fluvial - Alluvial fan and fan delta
- Lacustrine (lake) - Glacial

olian (wind)




Mineralogy, texture and/or composition changed as the result of
heat, pressure increase, reactive fluids and/or deformation

ification: based on texture (foliated / non foliated) and/or




Rock Name Texture Grain Size Comments Parent Rock
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Phyllite Fine

Medium
to
Coarse

Medium
to
Coarse

Medium
to
coarse

Medium
to
coarse

Schist

QO ~QD ——0 M

Gneiss

Marble

Quartzite

Anthracite Fine
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Pelites:
- derived from mud rocks
-Al-rich: muscovite, biofite, garnet, staurolite, cordierite,

aluminium silicates + quartz and feldspar.

&

and gabbros
Amphibolite —




Environment:

Contact metamorphism: immediate vicinity of igneous intrusion
(few mm to several km) — almost no deformation

Regional metamorphism: [arge volume of rock — orogenic belt -
deformation closely related (in time and space)

inuation of the diagenesis

olution —



Olivine




“nesos” = island: tetrahedra isolated by cations

Important orthosilicates:




What?
Cations between the tetfrahedra: Mg and/or Fe?*

solid solution embers (ferrous

/



Where?
Basic and ultrabasic rocks
Major constituent of the upper mantle

some magnesium marble
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Olivine Structure (Mg,Fe),SiO,

isolated Si(O), tetrahedra

chains of edge-shared
M1 octahedra connected
by larger M2 octahedra

Sodrce: James J. Wray

tto://
www.wray.eas.gatech.e
du/
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Olivine phase diagram

Index of refraction

Fe25i04
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Olivine Solid Solution

Incongruent melting: liquid and
solid don't have the same

composition 40
Mg25i04
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Olivine phase diagram
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Olivine Solid Solution

Incongruent melting: liquid and
solid don't have the same

composition 40
Mg25i04




What?
[rSIO,
an be substituted by Hf, U or Th but complete substitutions




Where?
In granitoid (quartz + feldspar)

ircon: extremely resistant to
alteration => In detritic
sedimentary rocks

AS Inclusion in bioftite







What?

Aluminous garnet: Y = Al
Mg,;ALL(SIO,) 5. pyrope

Ugrandite group most gémmon: ss grossular

andandratite




Where?
Pyrope-rich garnet (Mg):
In peridotite at depth > 90 km (upper mantle)
In metabasite (high pressure grade — subduction zone)

andine-rich garnet (Fe):

istes, metapelites — subducted sediments)




Structure

System: isometric
Si**: tefrahedra (CN = 4)

3*: octahedra (CN = 6)
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High
pressure

Pressure (GPa)

Sillimanite
> 0. .
High
> temperature
> Andalusite
> Low pressure

500 600
Temperature °C

Aluminum silicate
apparition curve



Structure

Andalusite:
Orthornombic

Mostly pure (but possible substitution of Al with Mn3* or Fe3*)




