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What is a sedimentary rock?

Sedimentary rocks are products of 
mechanical and chemical weather ing
They account for  about 5 percent (by 
volume) of Ear th’s outer  10 miles
They contain evidence of past environ-
ments

• Provide information about sediment 
transpor t

• Often contain fossils



What is a sedimentary rock?

Sedimentary rocks are impor tant for  
economic considerations because they 
may contain

· Coal

· Petroleum and natural gas
· Sources of iron, aluminum, and 

manganese



Turning sediment into rock

Many changes occur  to sediment after  it 
is deposited
Diagenesis – all of the chemical, physical, 
and biological changes that take place 
after  sediments are deposited

· Occurs within the upper  few kilometers of 
Ear th’s crust



Turning sediment into rock

Diagenesis
· Includes

ŒRecrystallization – development of more 
stable minerals from less stable ones

ŒLithification – unconsolidated sediments are 
transformed into solid sedimentary rock by

ŒCompaction 
ŒCementation by calcite, silica, and iron 

oxide



Types of sedimentary rocks

Sediment or iginates from mechanical 
and/or  chemical weather ing
Rock types are based on the source of the 
mater ial

· Detr ital rocks ± transpor ted sediment as 
solid par ticles

· Chemical rocks ± sediment that was once 
in solution



Detrital sedimentary rocks

The chief constituents of detr ital rocks 
include

· Clay minerals
· Quar tz
· Feldspars
· Micas

Par ticle size is used to distinguish among 
the var ious types of detr ital rocks



Particle sizes for detrital rocks

Tab le 6 .1



Detrital sedimentary rocks

Common detr ital sedimentary rocks (in 
order  of increasing par ticle size)

· Shale
ŒMud-sized par ticles in thin layers that are 

commonly referred to as laminea
ŒMost common sedimentary rock



Shale containing plant 
remains

Fig u r e 6 .2



Detrital sedimentary rocks

· Sandstone
ŒComposed of sand-sized par ticles
ŒForms in a var iety of environments
ŒSorting, shape, and composition of the grains 

can be used to interpret the rock’s history
ŒQuartz is the predominant mineral



Quartz sandstone

Fig u r e 6 .4



Detrital sedimentary rocks

· Conglomerateand breccia
ŒBoth are composed of par ticles greater  than 

2mm in diameter
ŒConglomerateconsists largely of rounded 

gravels
ŒBreccia is composed mainly of large angular  

par ticles



Conglomerate

Fig u r e 6 .6



Breccia

Fig u r e 6 .7



Chemical sedimentary rocks

Consist of precipitated mater ial that was 
once in solution
Precipitation of mater ial occurs in two 
ways

· Inorganic processes

· Organic processes (biochemical or igin)



Chemical sedimentary rocks

Common chemical sedimentary rocks
· L imestone

ŒMost abundant chemical rock
ŒComposed chiefly of the mineral calcite
ŒMarine biochemical limestones form as coral 

reefs, coquina (broken shells), and chalk
(microscopic organisms)

ŒInorganic limestones include traver tineand 
oolitic limestone



Coquina

Fig u r e 6 .9



Fossiliferous limestone
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Chemical sedimentary rocks

Common chemical sedimentary rocks
· Dolostone

ŒTypically formed secondar ily from limestone

· Cher t
ŒMade of microcrystalline quar tz 
ŒVar ieties include flint and jasper (banded 

form is called agate)



Chemical sedimentary rocks

Common chemical sedimentary rocks
· Evapor ites

ŒEvaporation tr iggers deposition of chemical 
precipitates

ŒExamples include rock salt and rock gypsum



Rock salt

Fig u r e 6 .1 5



Chemical sedimentary rocks

Common chemical sedimentary rocks
· Coal

ŒDifferent from other  rocks because it is 
composed of organic mater ial 

ŒStages in coal formation (in order)
1. Plant mater ial
2. Peat
3. L ignite
4. Bituminous



Classification of 
sedimentary rocks

Sedimentary rocks are classified ac-
cording to the type of mater ial
Two major  groups

· Detr ital
· Chemical



Classification of 
sedimentary rocks

Two major  textures are used in the 
classification of sedimentary rocks

· Clastic
ŒDiscrete fragments and par ticles
ŒAll detr ital rocks have a clastic texture

· Nonclastic
ŒPattern of inter locking crystals
ŒMay resemble an igneous rock



Classification of 
Sedimentary rocks

Fig u r e 6 .1 4



Sedimentary environments

A geographic setting where sediment is 
accumulating
Determines the nature of the sediments 
that accumulate (grain size, grain shape, 
etc.)



Sedimentary environments

Types of sedimentary environments
· Continental

ŒDominated by erosion and deposition 
associated with streams

ŒGlacial
ŒWind (eolian)

· Mar ine
ŒShallow (to about 200 meters)
ŒDeep (seaward of continental shelves)



Sedimentary environments

Types of sedimentary environments
· Transitional (shoreline)

ŒTidal flats
ŒLagoons
ŒDeltas



Sedimentary structures

Provide information useful in the 
interpretation of Ear th’s history
Types of sedimentary structures

· Strata, or  beds (most character istic of 
sedimentary rocks)

· Bedding planes that separate strata
· Cross-bedding



Sedimentary structures

Types of sedimentary structures
· Graded beds
· Ripple marks

· Mud cracks



Nonmetallic mineral resources

Use of the word “ mineral” is very broad
Two common groups

· Building mater ials
ŒNatural aggregate (crushed stone, sand, and     

gravel)
ŒGypsum (plaster  and wallboard)
ŒClay (tile, br icks, and cement)



Nonmetallic mineral resources

Two common groups
· Industr ial minerals

ŒCorundum
ŒGarnet



Uses of nonmetallic minerals

Tab le 6 .2



Energy resources from 
sedimentary rocks

Coal
· Formed mostly from plant mater ial

· Along with oil and natural gas, coal is 
commonly called a fossil fuel

· The major  fuel used in power plants to 
generate electr icity

· Potential environmental problems from 
mining and air  pollution



Coal fields of the United States

Fig u r e 6 .2 4



Energy resources from 
sedimentary rocks

Oil and natural gas
· Der ived from the remains of mar ine 

plants and animals 
· Both are composed of var ious hydro-

carbon compounds and found in similar  
environments

· Oil trap ± geologic environment that 
allows significant amounts of oil and gas 
to accumulate



Energy resources from 
sedimentary rocks

Oil and natural gas
· Two basic conditions for  an oil trap

ŒPorous, permeable reservoir  rock 
ŒImpermeablecap rock, such as shale 

· Cap rock keeps the mobile oil and gas 
from escaping at the sur face 



Consumption of energy 
in the United States, 2001

Fig u r e 6 .2 3



End of Chapter 6


