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Background

What is a granitee

Commonly occurring intrusive, felsic, igneous
rock

Must contain at least 20% quartz by volume




Background

How are granites formede

Origin Is not universally agreed upon
However, it must infrude other rocks

Classification schemes have been
INnfroduced in an attempt to explain the
different ways and environments in which
granites can form




Background

Initially granites were divided info two
groups N 1974 (Chappell & White, 2001)

S-type granites

-type granites
Later on, two more groups were added
N 1979 (Chappell & White, 2001)

M-type granites

A-type granites




Background

S-type Granites
Found in metamorphic terranes
Melting of pre-existing crust and/or sediments

High Al content
No hornblende

Can include biotite, muscovite, cordierite
and garnet

Parent rocks high in Rb




S-type Granites

S-type granitoids
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Background

-type Granites

Typically found in subduction zones and
continental margins

High in Ca and Na (contains hornblende
and sphene)

Melting of deep crustal igneous rocks
magmatic differentiation of mafic magmas
Parent rocks poor in Rb




-type Granites

I-type and hybrid granitoids

=

asthenosphere




Background

A-Type granites
Commonly infrudes info non-orogenic
settings
Hot-spofts

High SiO, content (up to 77%)

Higher alkalis and halogens

_ower in frace elements




A-type Granites

Continental Alkaline Magmatism




Background

M-type granites

sland arc granites (ex: Aleutians)
~ound in ophiolites

-ractionated mantle melts
Lower SiO2 content (46-70%)

L.ow Rb, Th, U

~orms tonalite-granitoids




M-type Granites

(a) Extension

Volcaniclastics
and pillows

| Basaltic dikes E

Continental

crust
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Geology of Washington

Columbia Basin
Very little deep granitic dato
Cretaceous granites

Miocene basalfs surrounded granites
Left only peaks exposed

Granites now are extfremely weathered

Tin Oxides known to be found in the
region

// Lasmanis, 1991




Point of Interest
N 46° 36.429, W 117° 21.809
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oiNt of Intferest

Google Maps, 2008




Objectives

ldentity unknown “granite”

ldentify environment of formation

Classity granite according to SIAM
conventions




Methodology

XRD
Xpert High Score

XRF

Igpet
GCDkit

Microscopy




Our Cool
Rock




Counts

Beidelman Dotzenrod -
No. | Visible | R.. | Compound Name

0... silica

... | Albite, calcian, ord...
.. |Augite

... | Orthoclase

.. Biotite-1\ITMARG

RUEYIRVIEYIEY

40
Puosition [*2Theta] (Copper (Cu))




Mineral Compostion

Silica
Augite
Albite
Orthoclase
Biofite
Hornblende




FOV 2mm

0
O
<
O,
V)
O
O
e
o)
O
n s




Hornblende and Plagioclase

FOV 2mm




Hornplenae

FOV 2mm

~60/120 ° cleavage




FOV 2mm
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Average Granite vs Our Granifte
XRF Data

— 72.04% — 69.55%
— 14.42% — 15.14%

— 4.12% — 3.39%
— 5.697% — 3.29%

— 1.82% — 2.94%
— 2.9% — 2.8%
—0.71% — 0.581%
— 0.30% — 0.43%
— 0.12% — 0.07%
— 0.05% — 0.05%

Edited from Blatt and Tracy, 1997
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TAS (Middlemost 1994)

Tonalite




Pearce et al. Classification

A further way of classifying formation
environments

ORG - ocean ridge granites
VAG — volcanic arc granites
WPG — within plate granites
COLG - collision granites

Pearce et al., 1984
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Granite tectonic discrimination — Pearce et al. (1984)

syn-COLG

VAG+
syn-COLG

syn-COLG

syn-COLG




Tholeiitic

]
Calc-Alkaline




Granite tectonic discrimination — Frost et al. (2001)

metaluminous peraluminous

peralkaline




Pearce et al. Classification

Our sample resembles volcanic arc
granites

Calc-alkiline
Slightly peraluminous
M 1o I-type granites

Pearce et al., 1984

-




Conclusion

Our rock is more or less a granite
On the border between granite/granodiorite
Transitional

Our granite formed on a volcanic arc
Most likely an |-type granite
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