
Lithification of sedim
ents to form

 sedim
entary rocks, Part I: Processes

Sedim
ents  are consolidated or lithified 

(“rock-ified”) to form
 sedim

entary rocks by 
som

e com
bination of two m

ajor post-

depositional processes, com
paction and 

cem
entation.  In addition, other processes 

noted below m
odify these rocks signifi- 

cantly.  As a result, sedim
ents becom

e 
physically solid rocks, and their porosity 
and perm

eability is decreased.

Com
paction

Com
paction is the process in which 

pressure causes grains of sedim
ent to 

m
ove closer together, generating a m

ore 
dense collective m

aterial.  As com
paction 

progresses, contacts between grains 
becom

e m
ore abundant (on a contact-per-

grain basis) and they progress in shape 
from

 tangential to flattened to concavo-
convex to sutured.   These m

odified 
contacts lock the grains together.

Cem
entation

Cem
entation is the chem

ical precipitation 
of new m

ineral m
aterial from

 dissolved 
solids of porewaters to fill intergranular 
space in sedim

ents.  These cem
enting 

crystals form
 on the surfaces of the 

grains.  As the crystals grow, they m
eet or 

engulf other grains or other cem
enting 

crystals and thus bond the grains into a 
solid m

aterial.  The volum
etrically m

ost 
com

m
on cem

enting m
inerals are quartz 

(typically in sandstones) and calcite (in 
either sandstones or lim

estones).

Dissolution of a grain with no subsequent 
infilling by m

inerals leaves a m
old, a void 

in the shape of the original grain.

Dissolution of a grain and subsequent 
infilling by another m

ineral results in a 
pseudom

orph, a crystal of one m
ineral with 

the shape of pre-existing m
ineral m

aterial.

Atom
-by-atom

 rearrangem
ent or replace-

m
ent of atom

s in a grain can alter the grain 
to a different m

ineral.  In sandstones, 
albitization transform

s m
ore anorthitic feld-

spars to albite, and in lim
estones neo-

m
orphism

 transform
s aragonite to calcite.
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Polycrystalline grains, and thus 
grains with m

any different sub-
strates for growth of cem

enting 
crystals of the sam

e m
ineral

M
onocrystalline grains, and 

thus grains with just one 
substrate apiece for growth 
of cem

enting crystals of the 
sam

e m
ineral

G
rains cem

ented by 
cem

enting crystals of 
a different m

ineral
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