Deformation and Mountain Building
(Brittle - ductile; stress and strain; faults and folds)
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Brittle and ductile deformation
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Stress (force/area) and strain
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Shear stress and strain




Dip and Strike
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Dip-slip Fault
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Dip slip faults

I Dip-slip faults

(b) Reverse Normal
Compression Extension

Shortening Stretching



Reverse fault
(Compression)

Dip-slip faults

Normal fault



Glacier National Park

Thrust fault

Trace where
thrust fault

intersects ground ~ Fault surface
(now eroded)

Chief Mt.
(remnant of
hanging-wall block)

Fault trace
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Horst and Graben




Strike-slip faults and the bicycle rule

Strike-slip faults

Right-lateral
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Oblique-slip faults

Oblique-slip faults

Normal plus
right-lateral

Reverse plus left-lateral



Thrust faults, Detachment fault and
Mountain Building

ThUSt ol Thrust slice

Detachment fault



Transform Fault
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Syncline

Axial plane Hingeline
/ Axial plane trace
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Anticline, syncline and monocline

Axial plane\ Hinge line

,Hinge line

Axial plane
trace

(a) Anticline (b) Syncline

(c) Monocline



Plunging and non-plunging folds

Hinge

Plunging fold Nonplunging fold



-.IJO--S-‘-— -







Ridge of Folds and map patterns

hard rock

Hinge of
syncline

Nonplunging Nonplunging Plunging
(b) anticline syncline (©) anticline



Folds and map patterns
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Dome and basin formation — intersecting folds

Dome Basin




Domes and basins




sostasy and Mountain building

Mountains

(a)

“Mountains”

(b)

Water
surface



deformation

Before

Folding, faulting and
mountain building

Fold

Distortion

Distortion
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Thrust fault
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The weight of the
mountain pushes
the surface of the
crust down to
create a basin.

Mountain Building

Mountain front Igneous pluton intrudes;
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contact metamorphism
takes place around it.
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y A point here was once at the
.| surface; it's now buried deeply,
~— where it's metamorphosed. : /

“weight”

(mountain belt) [Rocks once at great
depth are faulted

and squeezed up
to the surface.




Subduction and Mountain building

Older accreted
Incoming terrane
exotic terrane Active arc
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Continent-continent collision and
Mountain building

Mountain

tangs Metamorphic

rock
Fold-thrust belt
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" " Upper, brittle part
R |ft M oun tal NS of range undergoes

normal faulting.

Not to scale

Deep, ductile
part of range
(b) flows sideways.

Rift-margin
Basin Range Rift volcano =~ mountains

Detachment Magma



