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Chapter 6:
Sedimentary Rocks



Origin and nature of 
sedimentary rocks:

• Sedimentary 
environments

• Place in rock cycle
• Basic weathering 

processes

• Basic erosion
(transport) processes

• Soils

•Types of sedimentary 
rocks: Chemical

Chapter 6: Sedimentary Rocks



Origin of 
Sedimentary 

Rocks

- Derived through the weathering and erosion of pre-existing 
rocks.
- Form by the transport and accumulation of fragmental materials
(sediments) or dissolved products, from a source region to a site 
of deposition.  

- Sediments are constantly being produced at the Earth’s surface 
and sedimentary deposits are widespread.

- 75% of all rock outcrops on continents are sedimentary.
- Provide a record of past events and environments.

-Very important economically!



On-land (continental)

 In the ocean (marine)

Two basic environments:

Shorelines = “transitional” environments.

Sedimentary Processes 



Deposition,
burial,

lithification.

Physical & 
chemical weathering 

at source.

Erosion (transport)
& local deposition.

Sedimentary
environments &

processes.



Sedimentary Rocks and the Rock Cycle

Older sedimentary rocks 
(conglomerate)

being recycled into 
new sediments



Clasts of many different types 
of older rocks in a conglomerate.



Volcanic rocks 
(basalt flows on Hawaii) 

being turned 
into sediments.

Sedimentary Rocks and the Rock Cycle

Basalt flows

Basalt gravels



Dune sands derived 
from nearby outcrops 

of older sedimentary rocks.

Older sedimentary rocks

Younger dune 
sands



Black Sand Beach, Hawaii

Basalt sands

Basalt flows



Mechanical Weathering: 
Factors affecting the physical break-up of rocks
1. Frost wedging   
freeze/thaw cycle (ice expands)

2. Unloading   
remove overlying rock: less pressure

3. Thermal Expansion  
hot/cold = expand/shrink

4. Organic Activity 
plants/animals/humans



Fig. 7.05a

© Martin Miller

Sheeting and exfoliation in granite



Fig. 7.05b

Stephen Marshak

Joints (natural fractures)



Fig. 7.06a

W. W. Norton

Ways to physically 
break up rocks:

Frost wedging.

Crystallization
of salts.

Root growth.

Thermal 
expansion

Mechanical Weathering



Fig. 7.08

W. W. Norton

Physical processes work hand in hand
with chemical to accelerate weathering.



Temperature 
changes (day-night 
cycles) produces 
differential expansion 
& contraction of the 
minerals in a rock. 

This loosens
grain boundaries,
causing a rock
to literally fall apart.

Thermal Expansion



Hydrolysis:
K-Feldspar + water

(carbonic acid)

Kaolinite clay +
ions in solution

(silica, potassium, etc.)

Oxidation:
Ferric iron + Oxygen

Hematite 
(iron oxide or “rust”)

Chemical Weathering



Fig. 7.03
Weathered

granite



Fig. 7.07a

W. W. Norton

Dissolution



Fig. 7.07b

W. W. Norton



Fig. 7.07c

W. W. Norton

Dissolution 
of 

limestone

Carbon
dioxide

dissolves
in water
to make 
a weak
acid 

(carbonic)

Attacks
& dissolves

rocks. 

Carbonate
is especially
vulnerable. 





Fig. 7.10c

Stephen Marshak

Spheroidal weathering of granite



W. W. Norton

Fate of Weathering
Products



Products of long-term weathering and erosion:
Quartz and clay



Fig. 7.11b

W. W. Norton

Soils



Factors that Control Rates of weathering

1.  Rock characteristics   composition, physical features
2.  Climate   temperature, moisture
3.  Differential weathering  non-uniform weathering

Factors that control soil formation

1.  Parent material   parent type, consolidated material?
2.  Time   longer time = thicker soils
3.  Climate  (most important): affects temperature/rain
4.  Plants/animals   source of organic material, acids
5.  Slope  best if flat or mildly undulating



Soil =  Decomposed rock 
+

decayed animal/plant life (“humus”)
+

water 
+ 

air

45%

5%

25%

25%

“good soil:”



Fig. 7.12a

W. W. Norton



Fig. 7.13abc

W. W. Norton

Different Parent Climates
Produce Different Soil Types

Pedalfer Pedocal

Desert
Temperate Tropical

Laterite



Fig. 7.13d

W. W. Norton

Different Climates
Produce Different Soils

Soils are thickest in tropical
and temperate climates



Sedimentary

rocks
Two Basic Types:

 Detrital (“Clastic) sedimentary rocks

 Chemical sedimentary rocks

 Mechanical/chemical breakup of rocks (weathering)
produces by-products (sediment grains and dissolved
salts) that are then moved (transported or eroded) 
to new location (a site of deposition).

 Materials dissolved by chemical weathering,
eventually precipitate out by either organic or 
inorganic processes, forming chemical sediments.



Chemical Sedimentary
Rocks

 Derived from material carried in solution to lakes/seas.

 Two types of precipitation:

- inorganic

- biological

Precipitation from solution forms “chemical sediments”



Dissolved materials derived 
by chemical weathering 

precipitate as “salts”.
Chemical Sediments:

Halite



Chemical Sedimentary 
Rocks

Evaporites

 Examples: Salt, gypsum, potash

Water evaporates and dissolved materials are deposited.

 Common environments: Arid marine shorelines, lakes/playas

Salt flats, Utah Death valley, Calif.



Chemical Sedimentary 
Rocks

Chert

 Deposited on the floor of lakes 
and the ocean, or from 
hot, subsurface waters.

 Very fine-grained silica.

 Also called flint, jasper, agate.

 Also occurs inorganically
as layers (beds) & as nodules in limestone.

 Marine creatures remove silica from sea water and 
make shells which sink to seafloor or lake bottom.

Agate (hot subsurface water)



Chert : is a fine-grained sedimentary rock composed 
of microcrystalline or cryptocrystalline silica. Depending 
on its origin, it can contain either microfossils, 
small macrofossils, or both. It varies greatly in color 
(from white to black), but most often manifests as gray, 
brown, grayish brown and light green to rusty red; its 
color is an expression of trace elements present in the 
rock, and both red and green are most often related to 
traces of iron (in its oxidized and reduced forms 
respectively).

https://en.wikipedia.org/wiki/Sedimentary_rock
https://en.wikipedia.org/wiki/Microcrystalline
https://en.wikipedia.org/wiki/Cryptocrystalline
https://en.wikipedia.org/wiki/Silica
https://en.wikipedia.org/wiki/Micropaleontology
https://en.wikipedia.org/wiki/Macrofossil
https://en.wikipedia.org/wiki/Redox


Chemical Sedimentary 
Rocks

Limestone

 Composed primarily of calcite (calcium carbonate CaCO3)

 10% of all sedimentary rocks (by volume)

 Most abundant chemical sedimentary rock

 Formed by marine organisms (corals, clams, algae)

 Some deposited directly out of ocean or other waters



Chemical Sedimentary 
Rocks

 Example: Coquina  (rock of shell fragments)

Limestone: A chemical sedimentary
rock of “biochemical” origin



Sedimentary rocks contain fossils, 
the remains of once living organisms.

Much of our understanding of the evolution 
of our planet’s biosphere is based on this record.



Fig. 7.32a

Scripps Institution of Oceanography, 
University of California, Sand Diego



Coral reef Ancient Reef



Fig. 7.31b

W. W. Norton



Coal seams



Chemical Sedimentary 
Rocks

Coal
 Made up of buried and compacted plant materials.
 Different “grades” of coal, depending on burial pressure.
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