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Sedimentary and Metamorphic Rock

Chapter 6 + 7—Geology
Lancaster High School

Mr. Hayhurst

A Burrower?

• What do you 
think this 
photograph 
shows?

• The skeleton in 
the rock appears 
far below the 
surface of the 
ground. Explain 
why.

Formation of Sedimentary Rocks

• Much of the Earth’s surface is covered with 
sediments.

• Sediments are pieces of solid material that 
have been deposited on Earth’s surface by 
wind, water ice, gravity or chemical 
precipitation. 

• When sediments become cemented 
together, they form sedimentary rocks. 

Weathering

• The crust is continuously worn away by 
physical and chemical processes called 
weathering.
– Chemical weathering happens when minerals 

are dissolved or chemically changed.
– Physical weathering happens when rock 

fragments break along rock fractures or mineral 
boundaries. 

Weathering (continued)

• More resistant grains remain and produce 
clastic sediments.
– clastic from Greek meaning broken.

• Clastic sediments range in size from huge 
boulders to microscopic particles. 
– Particles usually have rounded edges and worn 

surfaces due to abrasion during erosion and 
transport. 

Classification of Clastic Sediments
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Conglomerate Sandstone

Shale with Plant Fossils Erosion

• The removal and movement of surface 
materials from one location to another is 
called erosion. 

• The four main agents of erosion are:
– wind
– moving water
– gravity 
– glaciers

Transport

• All eroded sediment eventually is 
transported “downhill.”  

• Examples: 
– Silt/sand flows downhill with water in a river or 

stream.
– Dust falls out of the wind and settles on the 

ground. 
– Mud flows down a slope after a heavy rain.  

Deposition

• Deposition occurs when sediments are laid 
down or settle on the bottoms of bodies of 
water. 

• In water, the largest clasts settle first, 
followed by the smaller particles. 

• In glaciers and land slides the particles 
settle unsorted and become a jumbled mass.  
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Burial

• Since sediment is transported down hill they 
tend to collect in the lowest lying areas or 
basins. 

• These basins may contain many layers of 
sediment; up to 8 km in some places. 

• As more and more layers are added the 
bottom layers are subjected to increasing 
temperature and pressure. 

Lithification

• High temperature and pressure lead to 
lithification. 

• Lithification is the physical and chemical 
processes of changing sediment to 
sedimentary rock. 
– The word lithify comes from Greek meaning 

“stone”

Lithification (continued)

• Lithification involves two processes:
– Compaction
– Cementation 

Compaction

• Lithification begins with compaction. 
• Particles are squeezed together forcing air 

and water out. 
• During this process the particles move 

closer together and the material becomes 
more dense. 

Cementation

• Cementation occurs when mineral growth 
cements sediment grains together into solid 
rock. 

• Two types of cementation:
– New mineral grows between the grains
– The same mineral grows between and over the 

grains in a process called overgrowth

Features of Sedimentary Rocks

• The primary feature of sedimentary rock is 
horizontal layering called bedding. 

• The thickness of the bedding can range 
from a millimeter thick to several meters in 
thickness

• The type of bedding depends on the method 
of transport of the sediment. 
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Types of Bedding

• Bedding in which the 
particle sizes become 
progressively larger 
toward the bottom of 
the layer is called 
graded bedding. 

• Graded bedding is 
most often observed in 
water deposits. 

Types of Bedding

• Cross Bedding is 
formed as inclined 
layers of sediment 
move forward across a 
horizontal surface. 

• Most often formed 
from migrating sand 
dunes. 

Evidence of Life

• The best known feature of sedimentary 
rocks are fossils.

• Fossils are preserved remains, impressions, 
or any other evidence of once-living 
organisms. 

• During lithification, parts of the organism 
can be replaced by minerals and turned into 
rock. 

Rock of Sediments

• What are the 
prominent 
features of this 
rock?

• Where might 
the pieces 
making up this 
rock have 
come from?

Types of Sedimentary Rock

• The classification of sedimentary rocks is 
based on how they formed. 

• There are three main groups of sedimentary 
rocks: 
– Clastic Sedimentary Rocks
– Organic Sedimentary Rocks
– Chemical Sedimentary Rocks

Classification of Sedimentary Rocks
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Clastic Sedimentary Rocks

• These are the most common type of 
sedimentary rocks. 

• Formed from the abundant deposits of loose 
sediments found on Earth’s surface. 

• Categorized according to the size of their 
particles
– Coarse grained, medium grained or fine grained

Coarse-Grained Clastics 

• Sedimentary Rocks consisting of coarse 
grained rock and mineral fragments are 
classified as coarse grained clastics. 
– Conglomerates have rounded fragments.
– Breccias have angular fragments.

• The further from the source, the more 
rounded the particles become. 

Breccia Conglomerate Rocks

Medium-Grained Clastics

• Sedimentary rocks that contain sand-sized 
rock and mineral fragments are classified as 
medium-grained clastics. 
– Forms sandstone

• Important because distinguishing features 
can show old stream and river channels. 

• Have high porosity (percentage of open 
spaces between grains); good as reservoirs. 

Sandstone
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Fine-Grained Clastics

• Sedimentary rocks composed of silt and 
mud particles are called siltstone, mudstone 
or shale. 

• Unlike sandstone, fine-grained sedimentary 
rock has a low porosity. 

• It often forms barriers that hinder the 
movement of groundwater and oil.

Shale

Chemical Sedimentary Rocks

• During chemical weathering chemicals can 
be dissolved and be carried into lakes and 
oceans. 

• As the water evaporates the minerals are left 
behind. 

• When the water is completely gone mineral 
deposits are left behind. 

Rocks Formed from Evaporation

• Crystal grains will precipitate and settle out 
of the solution. 

• The accumulation of the sediment at the 
bottom are called evaporites. 

• Evaporites most commonly form in arid 
regions and in drainage basins.

• The three most common evaporites are: 
calcite, halite and gypsum.  

Gypsum (chemical) Rock Salt (evaporite)
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Organic Sedimentary Rocks

• Organic sedimentary rocks are formed from 
the remains of once-living things. 

• The most abundant organic sedimentary 
rock is limestone (mineral = calcite).

• The “hard parts”  (shells and bone) of 
marine animals settle to the bottom. 

• Accumulation of these can lithify into 
limestone. 

Limestone; variety Coquina

Organic Sedimentary Rocks (cont’d)

• Another type of organic sedimentary rock is 
coal. 

• Coal forms from the remains of plant 
material (same process as limestone)

• Coal is composed almost entirely of carbon 
and can be burned for fuel. 

Coal

In Hot Water

• Where do you think 
this photograph was 
taken?

• Do you think 
superheated water is 
more likely or less 
likely to dissolve 
minerals than cold 
water?

Metamorphic Rocks

• When high temperature and pressure 
combine to alter the texture, mineralogy, or 
chemical composition of a rock without 
melting it, a metamorphic rock forms. 

• The word metamorphism is derived from 
the Greek words meta, meaning “change,”  
and morphe meaning “ form.”  

• During metamorphism a rock changes form 
while remaining solid. 
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Causes of Metamorphism

• High temperatures are derived from the 
Earth’s internal heat. 
– Deep burial 
– Nearby igneous intrusions

• High pressures can be generated by:
– The weight of overlying rock
– Compressive forces of mountain building

Causes of Metamorphism

Types of Metamorphism

• The grade of metamorphism, whether it is 
low, medium or high, is dependent upon the 
pressure on the rocks, the temperature and 
the depth below the surface. 

• Each combination of pressure and 
temperature produces a different group of 
metamorphic rock.

Regional Metamorphic Grades

Types of Metamorphism

• Regional metamorphism occurs when large 
regions of the Earth’s crust are affected by 
high temperature and pressure. 

• Contact metamorphism occurs because of a 
local igneous intrusion that comes in 
contact with surrounding rock. 

• Hydrothermal metamorphism happens when 
very hot water reacts with the rock and 
alters the chemistry of the rock. 

Metamorphic Textures

• Two groups of metamorphic textures:
– Foliated texture 

• Minerals are in a parallel alignment 
• Minerals are perpendicular to the compressional 

force  

– Nonfoliated texture 
• Contain equidimensional crystals 
• Resembles a coarse-grained igneous rock 
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Development of Foliation due to Directed Pressure Foliated Metamorphic Rocks

• Common Foliated metamorphic rocks  
– Slate 

• Fine-grained
• Splits easily

– Schist 
• Strongly foliated 
• "Platy" 
• Types based on composition (e.g., mica schist) 

– Gneiss  
• Strong segregation of silicate minerals 
• "Banded" texture 

Classification of Metamorphic Rocks Gneiss Typically Displays a Banded Appearance

Nonfoliated Metamorphic Rocks

• Common Nonfoliated metamorphic rocks  
– Marble 

• Parent rock is limestone 
• Large, interlocking calcite crystals 
• Used as a building stone 
• Variety of colors 

– Quartzite 
• Parent rock – quartz  sandstone
• Quartz grains are fused  

Classification of Metamorphic Rocks
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Marble – a Nonfoliated Metamorphic Rock Rock cycle 

• Shows the interrelationships among the 
three rock types 

• Earth as a system: the rock cycle 
– Magma 

• Crystallization

– Igneous rock 
• Weathering, transportation, and deposition  

Rock cycle 

• Earth as a system: the rock cycle 
– Sediment  

• Lithification 

– Sedimentary rock  
• Metamorphism 

– Metamorphic rock 
• Melting

– Magma  

Rock cycle 

• Earth as a system: the rock cycle 
– Full cycle does not always take place due to 

"shortcuts" or interruptions 
• e.g., Sedimentary rock melts 
• e.g., Igneous rock is metamorphosed 
• e.g., Sedimentary rock is weathered 
• e.g., Metamorphic rock weathers 

The Rock Cycle

Sedimentary and Metamorphic Rock
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