
volcano

M. C. Brennan



IntermediateFelsic Ma�c Ultrama�c

more Al, Si more Mg, Fe

po
rt

io
n 

of
 ro

ck

Olivine

Amphibole

Mica

Plagioclase
feldspar

Orthoclase
feldspar

Quartz
Pyroxene

(albite)

(anorthite)

(biotite)

(muscovite)

0%

100%

extrusive (lava)

intusive (magma)

Rhyolite

Granite

Andesite

Diorite

Basalt

Gabbro Peridotite

Komatiite

igneous composition

M. C. BrennanM. C. Brennan



Olivine

Pyroxene

Amphibole

Biotite

Plagioclase feldspar

Orthoclase feldspar

Muscovite

Quartz

(totally frozen)
650 °C

1600 °C
(totally molten)

Bowen’s reaction series

M. C. Brennan



sedimentation

M. C. Brennan



types of sedimentary rocks

clastic chemical

volcanic biological

M. C. Brennan



cross section

M. C. Brennan



unconformity

M. C. Brennan



surface
conditions

high temperature

high 
pressure

(not possible 
on Earth)

(protolith
)

eclogite

greenschist

hornfels

blueschist

gr
an

ul
ite

am
ph

ib
ol

ite

ze
ol

ite
pr

eh
ni

te
(molten)

metamorphic facies

M. C. Brennan



grain shape and sorting

M. C. Brennan

angular angular & poorly-sorted

rounded rounded & poorly-sorted



mantle 
(ultrama�c)

continental crust
(felsic)

oceanic crust
(ma�c)

volcanic arc

subducting slab
magma

ocean trench

subduction zone

M. C. Brennan



mid-ocean ridge

M. C. Brennan



oceanic hotspot

M. C. Brennan



continental hotspot

M. C. Brennan



continental arc

M. C. Brennan



oceanic arc

M. C. Brennan



oceanic back-arc

M. C. Brennan



molten

sedimentaryigneous

metamorphic

melting meltin
g

m
elting

crystallization

erosion

erosionm
etam

orphism
m

et
am

orp
hism

erosion

rock cycle

M. C. Brennan



foliation

M. C. Brennan



Earth cross section
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Earth cross section (simple)
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