
Mount Kidd, Alberta, Canada

What caused theseWhat caused these
rocks to foldrocks to fold

the way they do?the way they do?

A) ErosionA) Erosion

B) EarthquakesB) Earthquakes

C) GlaciersC) Glaciers

D) PressureD) Pressure

E) GroundwaterE) Groundwater



Mount Kidd, Alberta, Canada

Metamorphic rocks
metamorphic – to change form



Before -
Shale

After - Schist



Before -
Shale

Heating causes recrystallization

After - Schist



Before After



Before -
Granite

After -
Gneiss

Pressure - mechanical rotation of grains
results in alignment



Before

After



Before -
Pillow Basalt

After -
Sulfide deposits

Chemical fluid
circulation



What forces/processes 
will change a rock’s form?

1. Heat

2. Pressure

3. Chemical Fluids



What happens as you go What happens as you go 
down in a mine?down in a mine?

A) Pressure decreasesA) Pressure decreases

B) Temperature increasesB) Temperature increases

C) Oxygen decreasesC) Oxygen decreases

D) Water increasesD) Water increases

E) Earthquakes increaseE) Earthquakes increase



Earth’s Geothermal Gradient
30°C per kilometer of depth

What kind of boundary is this?



Patagonia, Argentina





Contact
Metamorphism



Metamorphic aureole



Metamorphic heating is the result of:

1. Increasing depth (burial)

2. Pressure

3. Volcanic activity



Metaconglomerate



Pressure deforms structures / grains



Pressure
also
reorients
grains



Foliation – reorganization of mineral grains
into a planar orientation



Regional metamorphism (modern)



Himalayan MountainsHimalayan Mountains

Regional metamorphism (modern)







Regional metamorphism
(how old?)



Which is
older?

A)

B)

A

B



Regional metamorphism – Appalachian Mountains

Sandstone

Limestone

450450--470 470 MyaMya

Sunsbury
Town





Burial
Metamorphism

Seismic profile





Metamorphic pressure occurs due to:

1. Tectonics

2. Burial



Metamorphic changes & temperature



temperature and pressure affect metamorphic grade



How are temperature and pressure changing?

What kind of boundary is this?



Low
grade

High
grade



Appalachian
Metamorphism





Olivine
Pyroxene

Serpentine
Chlorite

Talc



Tethys Ocean
245-66 Mya



Ophiolite



What are
these things?

A) Dinosaur eggs
B) Pahoehoe flows

C) Metaconglomerates
D) Spheroidal weathering

E) Pillow basalts



Pillow basalts –
form under water

(divergent boundaries,
hotspots)



200,000 tons from 3,500-1,200 BC !





Old
Faithful

gold, silver
mercury, sulfur





Metamorphic deposits related to chemical
fluid circulation can be found:

1. At mid-ocean ridges

2. In ophiolite complexes (uplifted MORs)

3. Anywhere hydrothermal fluids circulate
(geysers, hot springs, other 

volcanic systems, etc.)




