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Outline

• Minerals

• Rock Cycle

• Igneous Rock

• Sedimentary Rock

• Metamorphic Rock



Rock Forming Minerals

Mineral: the units that make up
rock

Rock: An assemblage of
minerals



Earth Crust



What is a mineral?

Naturally occurring, inorganic, constituent 
of earth material with definite chemical 

composition or a range of compositions and 
a regular atomic structure to which its 

crystalline form is related.



Identifying a mineral

1. Crystal shape

2. Hardness

3. Color

4. Streak

5. Specific Gravity

6. Luster

7. Cleavage



Crystal Shape related to atomic 
structure



Crystal Shape



Six Crystal Shapes



Hardness



Cleavage: plane of weakness



No Cleavage: No discontinuity 
in crystal growth.



What is this mineral?

• Monoclinic Crystal

• Black

• Colorless streak

• Pearly luster

• Hardness = 2.5~3

• 1 cleavage = basal



What is this mineral?

• Triclinic

• Hardness = 6~6.5

• Pink

• Colorless Streak

• Vitreous Luster

• 2 planes of cleavage 



What is this mineral?

• Hexagonal

• Hardness = 3

• White

• White streak

• Vitreous luster

• Rhombic Cleavage



Types of Rock



Rock Cycle



Igneous Rocks



Effect of Tempreture





What is this  Rock

• Fine Grained….look 
at the texture!

• High Temperature 
rock



What is this Rock?

• Coarse Grained

• Low temperature



What is this Rock?

• Fine Grained 

• Low Temperature

• Very light and has a 
lot of voids



What is this Rock?

• Coarse Grained 

• High Temperature



Mechanical Properties of 
Igneous Rocks
• Coarse grained are more porous which means more 

permeable

• Coarse grained are stronger and less deformable



Sedimentary Rocks



Clastic Sedimentary Rocks



Conglomerate



Sandstone



Shale



Non-Clastic Sedimentary rocks



Carbonates



Non-Clastic Sedimentary Rocks



Evaporites



Name the rock



Mechanical Properties of 
Sedimentary Rocks
• Compaction Shale vs Cementation Shale

• Grain size relation to strength

• Grain size relation to permeability

• Carbonates have high strength but greatly affected by water 



Metamorphic Rocks

• Formed by alteration of any of the other rock types

• Difficult to differentiate from Igneous Rock (example: 
Metamorphic Granite)

• Contact Metamorphism: Temperature only

• Direct Metamorphism: Pressure inside fault zones like Breccia

• Regional Metamorphism: Mainly Stresses but also high 
temperatures…..foliated rock



Burial Depth: Regional 
Metamorphism



Foliation



Foliated Rocks
• Gneiss and Schist
• Non-uniform pressure
• Anisotropic Shear Strength



Non-Foliated Rocks
• Marble might be metamorphism of limestone
• Quartzite might be metamorphism of sandstone
• Heat or Uniform Pressure
• More uniform strength and permeability properties
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