Sedimentary Rocks
Chapter 6
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What Sa Sedl mentary rock’)

Sedlmentary rocks are products of
mechanical and chemical weathering

% They account for about 5 percent (by
volume) of Earth’souter 10 miles

% T hey contain evidence of past environ-
ments

 Provide infor mation about sediment
transport

e Often contain fossils



What I1s a sedl mentary rock’)

Sedlmentary rocks are |mportant for
economic consider ations because they
may contain

- Coal
- Petroleum and natural gas

- Sources of iron, aluminum, and
manganese



Turnlng sedlment INto rock
: Ii/l?:my changes occur to sedlment after |t
IS deposited

% Diagenesis—all of the chemical, physical,
and biological changesthat take place
after sediments are deposited

- Occurswithin the upper few kilometers of
Earth’scrust



Turning sediment into rock
«Diageness '
- Includes

(HRecrystallization — development of more
stable minerals from less stable ones

(E_ithification —unconsolidated sedimentsare
transfor med into solid sedimentary rock by

(ECompaction

(ECementation by calcite, silica, and iron
oxide



Types of sedl mentary rocks
Sedlment orlglnatesfrom mechanlcal
and/or chemical weathering

% Rock types are based on the sour ce of the
material

- Detrital rocks xtransported sediment as
solid particles

- Chemical rocks = sediment that was once
IN solution



Detrltal sedimentary rocks

2 The chlef Constltuents of detrltal rocks
Include

- Clay minerals
- Quartz
- Feldspars
- Micas
% Particle sizeis used to distinguish among
thevarioustypes of detrital rocks



Particle sizes for detrital rocks

Table 6.1



Detrital sedimentary rocks
Commbn detri.tal sedimehtary rdcks (in -
order of increasing particle size)

.- Shale

(EMud-sized particlesin thin layersthat are
commonly referred to aslaminea

(EM ost common sedimentary rock



Shale containing plant
remains

Figure 6.2



Detrital sedimentary rocks

- Sandstone
(EComposed of sand-sized particles

(H-ormsin avariety of environments

(Eorting, shape, and composition of the grains
can be used to interpret therock’shistory

Euartz isthe predominant mineral



Quartz sandstone

Figure 6.4



Detrital sedimentary rocks
- Conglomerate and breccia
(EBoth are composed of particles greater than
2mm in diameter

(EConglomer ate consists largely of rounded
gravels

(Ereccia iscomposed mainly of large angular
particles



Conglomerate

Figure 6.6



Figure 6.7



Chemlcal sedi mentary rocks

% Consst of preC|p|tated materlal that was
once in solution

% Precipitation of material occursin two
ways
- | norganic processes
- Organic processes (biochemical origin)



Chemical sedimentary rocks
Cdmmbn cherhical sediméntary r.ock.s -
- Limestone
(BEM ost abundant chemical rock

(EComposed chiefly of the mineral calcite

(EM arine biochemical limestones form as coral
reefs, coquina (broken shells), and chalk
(microscopic organisms)

(H norganic limestonesinclude travertine and
oolitic limestone



Cogquina

Figure 6.9



Fossiliferous limestone
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Chemical sedimentary rocks

Cdmmbn cherhical sediméntary r.ock.s -
- Dolostone

(ET'ypically formed secondarily from limestone

- Chert

AV ade of microcrystalline quartz

(EVarietiesinclude flint and jasper (banded
form iscalled agate)



Chemical sedimentary rocks

» Common chemical sedimentary rocks
- Evaporites

(E=vapor ation trigger s deposition of chemical
precipitates
(E=xamplesincluderock salt and rock gypsum



Rock salt

Figure 6.15



Chemical sedimentary rocks
Cdmmbn cherhical sediméntary r.ock.s -
. Coal

Different from other rocks becauseit is
composed of organic material

(EStages in coal formation (in order)
1. Plant material
2. Peat
3. Lignite
4. Bituminous



Classification of
_ Sedimentary rocks

% Sedimentary rocks are classified ac-
cording to thetype of material
* TwWo major groups
- Detrital
- Chemical



Classification of
sedl mentary rocks

% Two major texturesare used in the
classification of sedimentary rocks
- Clastic
(Discrete fragments and particles
(Al detrital rocks have a clastic texture

- Nonclastic
(HPattern of interlocking crystals
(EM ay resemble an igneous r ock



Classification of
Sedimentary rocks

Figure 6.14



Sedi mentary environments

% A geographlc settlng Where sedlment IS
accumulating

% Determinesthe natur e of the sediments
that accumulate (grain size, grain shape,
etc.)



Sedimentary envi ronments

Types of sedlmentary envwonments

. Continental

(Eominated by erosion and deposition
associated with streams

Eslacial
@EWind (eolian)
- Marine

(EShallow (to about 200 meters)
(EDeep (seawar d of continental shelves)



Sedi mentary environments

= Types of sedlmentary envwonments

- Transitional (shoreline)
(ET'idal flats
(H.agoons
(eltas



Sedl mentary structures

Prowdelnformatlon useful N the
Inter pretation of Earth’shistory

% Types of sedimentary structures

- Strata, or beds (most characteristic of
sedimentary rocks)

- Bedding planesthat separate strata
- Cross-bedding



Sedli mentary structures

3 Types of sedlmentary structures
- Graded beds
- Ripple marks
- Mud cracks



Nonmetallic mineral resources

% Use of theword “mineral” isvery broad
* TwOo common groups

- Building materials
(HENatural aggregate (crushed stone, sand, and
gravel)
Esypsum (plaster and wallboard)
EClay (tile, bricks, and cement)



Nonmetallic mineral resources
n TWO cdmmon gr oupsS
. Industrial minerals

ECorundum
EHs>ar net



Uses of nonmetallic minerals

Table 6.2



Energy resources from
sedimentary rocks
x Coal
- Formed mostly from plant material

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

- Themajor fuel used in power plantsto
generate electricity

- Potential environmental problemsfrom
mining and air pollution




Coal fields of the United States

Figure 6.24



Energy resources from
sedimentary rocks

% OIl and natural gas

. Derived from theremains of marine
plants and animals

- Both are composed of various hydro-
carbon compounds and found in ssimilar
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 conditionsfor an oil trap
(HPor ous, per meable reservoir rock
(H mpermeable cap rock, such asshale

- Cap rock keepsthe mobile oil and gas
from escaping at the surface



Consumption of energy
In the United States, 2001

Figure 6.23



End of Chapter 6



