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C) Transform
D) Hotspot

E) Intracontinental



What allows arock to deform?




What allows a rock to deform?

1) Temperature
2) Pressure
3) ....7

4) .7






What allows a rock to
deform?

1) Temperature
2) Pressure

3) Rock type

4) .7



What allows a rock to
deform?

1) Temperature
2) Pressure

3) Rock type

4) Time



Anticline
Where are

the oldest
rocks?



Where’s the syncline? Where’s the anticline?







Compressional Setting
(horizontal or downwarping) |
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Stress Direction?




Extensional Setting — Normal Fault
(horizontal or uplifting) ol ~¢.?,

Hanging
wall

A. Normal fault



Spectacular exposure
of Greek fault —

» What do the lines show?










What is the offset direction?

e ——.




What is the offset direction?

L eft-lateral






Loch Ness




Loch Ness

Great Glen Fault
(strike-slip)




Three fault types:

Fault Stress regime Motion (V/H)?
1) ? ? ?
2) ? ? ?

3) ? ? ?



Three fault types:

Fault

1) Normal

2) Reverse
(Thrust)

3) Strike-slip

Stress regime

Motion (V/H)?

Extension

Compression

Bi-directional

Vertical

Vertical

Horizontal



What causes
this texture?
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centers of
> ontraction




What causes
this texture?
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Joints — 3 common formation mechanisms

Joint type Cause
1) ? ?
2) ? ?

3) ? ?



Joints — 3 common formation mechanisms

Joint type Cause
1) Columnar Contraction
2) Sheeting Expansion

3) Fault zone Prior faulting



Crustal Deformation —

Folding

| Give information
Faulting about stresses

acting on the rock
Jointing
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Magnitude Age

433@ | Jestoray Selsmic Monitor

sPaztd years

ArE L2XE 160°E 1607w 1307w BOTW AW

Where are the world’s mountains (on land)?
A) Divergent, B) Convergent, C) Transform, D) Hotspot, E) Intracontinental



pyroclastic
flow deposits




What kind of fault does a subduction zone represent?

Oceanic crust

Hanging e~ </ : Hanging

_wall Footwall “\gwall




What kind of fault does a subduction zone represent?

Oceanic crust

melting

A subduction zone

SSR R P I Is alow-angle
s S/ /4 thrust fault

| ' gl (reverse)

—wall



What causes subduction earthquakes?

Earthquakes and
the dipof
Wadati-Benio ff

seismic zones km|
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What iIs
this
texture?
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Mary’s Peak, Oregon
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A) Conglomerate
B) Pillow basalt

C) Fossil algae

D) Volcanic bombs
E) Spherules



Accreted Terranes [N o s
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Accreted Terranes

Island arc

Submarine
deposits

Ancient
ocean floor

Displaced
continental
fragments

Craton
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Inactive volcanic
island arc

Inactive volcanic

Collision of d@nd arc
island arc eSS
and continent .
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tinent. -

Accretion of
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Mountain Building — 3 styles | -

1) Convergent (volcanic) — reverse faults




Magnitude Age

3@ Today Seismic Monitor
43 i rday

Past2 weeks
sPaszt S years

A0E 160°E 1607w 1307w 20w AW

Where are the world’s mountains?
A) Divergent, C) Transform, D) Hotspot, E) Intracontinental



Magnitude Age ) . .
433@ | Jestoray Selsmic Monitor

sPaztd years

AXE 160°E 1607w 1207 BOMW 40w

Where are the world’s mountains?
A) Divergent, C) Transform, D) Hotspot, E) Intracontinental



Which
range
IS
youngest?
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A) Atlas




...Atlas, Pyrenees, Alps,
Dinaric Alps, Hellenides,
Balkan, Taurus, Caucasus,
Alborz, Zagros, Hindu
Kush, Pamir, Karakoram,
Himalayas...

...present
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South face of Nuptse and Lhotse, Khumbu Himalaya, Nepal
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Mountain Buildinq — 3 styles

1) Convergent (volcanic) — reverse faults
2) Convergent (collisional) — reverse faults
"SF?-
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Magnitude Age

3@ Today Seismic Monitor
43 i rday

Past2 weeks
sPaszt S years

A0E 160°E 1607w 1307w 20w AW

Where are the world’s mountains?
A) Divergent, C) Transform, D) Hotspot, E) Intracontinental



Magnitude Age

3@ Today Seismic Monitor
43 i rday

Past2 weeks
sPaszt S years

A0E 160°E 1607w 1307w 20w AW

Where are the world’s mountains?
A) Divergent, C) Transform, D) Hotspot, E) Intracontinental
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East
African




Divergernt goundary — contlnerial rif
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Nevada

Mars

.,;suE.

What kmd of stress
regime does this
basin and range

topography represent?

A) Extensional, B) Compressional | %&

o
o
1



Detachment fault

= Extension

produces
normal
faulting

Horst Graben



Extension caused by upwarping from mantle flow over last 20 million yrs.




Mountain Buildinq — 3 styles

1) Convergent (volcanic) — reverse faults
2) Convergent (collisional) — reverse faults
- 3)‘Faul___t_;_blo_ck mountains — nor_mal-_f_a_ults |



Magnitude Age

3@ Today Seismic Monitor
43 i rday

Past2 weeks
sPaszt S years

L2XE 1607w 1307w

Where are the world’s earthquakes?
A) Divergent, B) Convergent, C) Transform, D) Hotspot, E) Intracontinental



