
Sedimentology and Strat igraPhY
Laboratory 3

Carbonate SedimentarY Rocks

Purpose: In th is exercise,  you wi l l  examine samples of  var ious carbonate rocks in
order to become fami l iar  wi th carbonate rock c lassi f icat ion and the concept of
carbonate facies.

Method: The exercise consists of  two parts.  For Part  l ,  you wi l l  examine and
classi fy hand samples of  var ious l imestone types. In Part  l l ,  you wi l l  ut i l ize th in
sect ions of  l imestone to c lassi fy the associated rocks by name and facies.

Part I
In th is part  of  the exercise you wi l l  examine hand specimens of  some common
kinds of  carbonate rock,  and classi fy each one according to textural ,
composi t ional ,  and structural  features.  For each sample you wi l l :

A.  determine nature of  the binding mater ia l
B.  determine abundance and distr ibut ion of  a l lochems
C. determine sizes of  a l lochems
D. determine types of  a l lochems
E. determine structure of  rock
F. assign an appropr iate facies.

Procedure:
1)  Enter  a l l  da ta  on  Tab le  l .
2)  Using the binocular microscope, and especial ly looking at  any avai lable th in
edges of  rock,  determine whether the rock is bound pr imari ly by sparry cement or
by matr ix.  The cement wi l l  usual ly appear to be glassy,  a l lowing al lochems below
the rock surface to be seen through the cement.  Matr ix wi l l  be extremely f ine
gra ined and opaque.
3) Determine whether al lochems make up 10% or more of  the rock.  Note whether
the al lochems are dominant ly ' f loat ing'  or  touching each other.
4) Using your grain comparator,  determine the average size of  a l lochems.
5) Determine whether the al lochems are ool i ths (rounded clasts of  micr i te wi th
concentr ic r ings),  peloids (ovoid,  very f ine grained, no trace of  concentr ic lamina),
l i thoclasts ( large micr i te c lasts) ,  or  skeletal  ( fossi l  f ragments).
6) Does the rock have any obvious overal l  structural  features,  such as cross
bedding, laminat ion,  in s i tu skeletal  f ramework,  etc.?
7) Using the at tached Embry & Klovan (1971) c lassi f icatory scheme (modif ied af ter
Dunham (1962) ) ,  c lass i fy  each o f  the  hand samples ,
8) Add modify ing adject ives as necessary.  Examples might be: skeletal
wackestone of  coral l ine f ramestone.
9) Speci fy the energy level  of  the system.
10)  Which  o f  the  carbonate  fac ies  descr ibed by  Wi lson  (1975)  (a t tached)  bes t
descr ibes  th is  sample?
11)  Repeat  the  above procedure  w i th  each o f  the  s ix  samples  prov ided.



Part  l l
ln th is part  of  the exercise,  you wi l l  examine carbonate rocks in th in sect ion,  and

classi fy each rock according to al lochem composi t ion.  For each sample you wi l l :
A) determine the overal l  abundance of  a l lochems
A) determine the relat ive proport ions of  each major al lochem type
B) determine the nature of  the binding mater ia l
C) determine the degree of  neomorphism
D) classi fy the rock
F) assign the rock to an appropr iate carbonate facies.

Procedure:
1)  Enter  a l l  da ta  in  Tab le  l l .
2)  Using the petrographic microscope, est imate the relat ive percentages of  each

the major al lochem types. Appropr iate categor ies for  a l lochem type include:
brachiopods, bivalves,  gastropods, bryozOans, Corals,  foramS, algae, t r i lObi tes,
peloids,  intraclasts,  ooids,  oncoids,  etc.  Est imat ions can be made by using the
attached visual  est imat ion charts.
3) Est imate the percentage of  the sample which is,  or  was, micr i te.
4) Est imate the relat ive proport ion of  matr ix vs cement as pore f i l l ing.
5) l f  cement is present,  note the dominate forms of  cement and their  re lat ive
proport ions.
6) Speci fy the degree to which neomorphism has af fected this sample,  and
indicate which components of  the sample have been most af fected.
7) Classi fy th is sample according to the Folk (1962) c lassi f icatory scheme
(attached).
8) Which of  the carbonate facies descr ibed by Wi lson (1975) (at tached) best
descr ibes th is sample?
9) Repeat the above procedure wi th each of  the four samples provided.

Tips for  Recoqni t ion of  Neomorphic Spar
1) Crystals tend to be cloudy with many inclusions.
2) No regular increase in crystal  s ize away from grains.
3) 'Ghosts '  of  or ig inal  structures preserved in grains,  part icular ly fossi ls.
4) Undulose ext inct ion.
5) Often uni form crystal  s ize,especial ly in microspar.
6) Gradat ional  contacts wi th unal tered spar.
7 )  ' F l o a t i n g ' g r a i n s  i n  s p a r .
8 )  Crys ta ls  inc lud ing  bo th  o r ig ina l  g ra in  and mat r ix  a rea .
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T A B L E  1 9 . 3  I D E A L I Z E D  S E O U E N C E  O F  S T A N D A R D  F A C I E S  B E L T S . *

Diogrommotic

Normol wove bose ---- -.-

Slorm wove

Basi n-s tarved or f Iled :
Little benthonic car-
bonate produced.

Sedimentation depends
on influx of detrital
silicates and plankton,

Open shelf: Water depth
10 to l00s m. Normal
marine salinity. Minor
sediment transport by
currents,

Basin margin: Toe of
the s lope.  Sediment
derived from plankton.

Forcslope: Slope may
be 30". Sedimentmoved
by gravity, waves, cur-
rents.

Facies

Lithoiogy

Grain type and
depositional texture

Bedding and
sedimentary structures

Terrigenous clastics
admixed or interbedded

(a) Fine clastics
(b) Carbonates
(c) Evaporites

Dark shale or silt,
thin limestones
(starved basin) ; evapo-
rite fill \ilith salt

Open marine neritic
(a) Carb6nates
(b) Shale

Very fossiliferous lime-
stone interbedded with
marls ; well-segregated
beds

Bedded fine grained
sediments with
slumps
Foreset debris and
lime sands
Lime mud masses

Variable, depending on
water energy upslope;
sedimentary brbccias
and lime sands

Lime silt and bioclastic
wackestone-pack-
stone; l i thoclasts of
varying sizes

Slump in soft sedi-
ments ; foreset bedding;
slope bioherms;
exotic blocks

Some shales, silt, and
fine-grained siltstone

Fine-grained limestone;
cherty in some cases

Mostly lime mudstone
with some calcisiltites

Lamination may be
minor; many massive
beds; lenses ofgraded
sediment; lithoclasts
and exotic blocks,
rhythmic beds

Some shales, silt, and
fine-grained siltstone

(a)

(b)

Dark brown, black, red Gray, green, red, brown Dark to light Dark ro l ight

Lime mudstones; fine
calcisiltites

Bioclastic and whole
fossil wackestones;
some calcisiltites

Very even mm lamina-
tion; rhythmic bed-
ding; ripple cross
lamination

Quartz silt and shale;
fine-grained siltstone ;
cherty

Thoroughly burrowed;
thin to medium, wavy
to nodular beds;
bedding surfaces show
diastems

Quartz silt, siltstone,
and shale; well-
segregated beds

Exclusively nektonic-
pelagic fauna pre-
served in local
abundance on bedding
planes

Very diverse shelly
fauna preserving both
infauna and epifauna

Bioclastic detritus
derived principaily
from upslope

Colonies of whole fossil
organisms and
bioclastic debris



cross sectton

_+ .F.-* - L  } J _ 
_:-_i:_1-_-

-  Sol ini ly increoses -

37 ppm I t  45 ppm

Normol  wove bose

Organic-build up Platfornt edge sands:
Water depth 10-0 m
Tidal bars, t idal
deltas. Few organisms
due to shifting
substrate.

O pen plal.form : Shallow
marine < l0 m

Normal marine limited
fauna

Rcs t r ict ed s he I-f t idal

flats: Fine sediment in
ponds,  coarse in t idal
channels and beaches

wind deposited detrital

silicates and swamps

Evaporative: Supra-
t idal  sabkha-sal inas,
sa1tfl ats, Ar.id climate,
land derived detrital

siiicates

(a) Boundstone mass
(b) Crust on accumula-

t ion oforganic debris
and l ime mud;
bindstone

(c) Baffiestone

(a) Shoal lime sands
(b) Islands with dune

sands

(a) Lime sand bodies
(b) Wackestone-mud-

stone areas,
bioherms

(c) Areas ofclast ics

(a) Bioclastic wacke- (a)
stone in lagoons and
bays

(b) Litho-biociastic (b)
sands in t idal
channels

(c) Lime mud-tide flats
(d) Fine clastic units

Nodular anhydrite
and dolomite on
salt flats
Laminated evapo-
rite in ponds

Massive limestone-
dolomite

Calcarenitic-oolitic
Iime sand or
dolomite

Variable carbonates
and clastics

Generally dolomite
and dolomitic
limestone

Irregularly laminated
dolomite and anhyd-
rite, may grade to red
beds

Lieht Light Dark to light Light Red, yellow, brown

Boundstones and pockets
of grainstone; packstone

Grainstones well
sorted, rounded

Great variety of tex-
tures; grainstone to
mudstone

Clotted, pelleted mud-
stone and grainstone;
laminated mudstone;
coarse lithoclastic
wackestone in channels

Massive organic structure
or open framework with
roofed cavities;
Lamination contrary
to gravity

Medium-toJarge scale
cross-bedding;
festoons common

Burrowing traces very
prominent

Birdseye, stromatolites,
mm Iamination, graded
bedding, dolomite
crusts on flats. Cross-
bedded sand in
channels

Anhydrite after gyp-
sum, nodular, rosettes,
cbickenwire and blades ;
irregular lamination;
carbonate caliche

None Only some quartz sand
admixed 

' Carbonates and detrital
silicates in well
segregated beds

Detrital silicates and
carbonates in well
segregated beds

Windblown, Iand
derived admixtures;
clastics may be
important units

Major frame building
colonies with ramose
forms in pockets; in situ
communites dwelling in
certain niches

Worn and abraded
coquinas of forms
living at or on slope;
few indigenous
organisms

Open marine fauna
lacking (e.g,, echino-
derms, cephalopods,
brachiopods); mollu-
sca, sponges, forams,
algae abundant; patch
reefs present

Very limited fauna,
mainly gastropods,
algae, certain foramini-
fera (e.g., miliolids)
and ostracods

Almost no indigenous
fauna, except for
stromatolitic algae



Table I

Sample #
Type of  b inder (cement,  matr ix) :
Grains make up < 1Oo/o,  )1Oo/o of  the rock:

Grains are:  touching, f loat ing?
Average grain s ize:
Grain type(s):
Rock structure:
Rock name:
Energy level  of  deposi t ional  environment ( low, intermediate,  h igh):

Most appropriate facies:

Sample #
Type of  b inder (cement,  matr ix) :
Grains make up < 1oyo, )1Oo/o of  the rock:
Grains are:  touching, f loat ing?
Average grain s ize:
Grain type(s):
Rock structure:
Rock name:
Energy level  of  deposi t ional  environment ( low, intermediate,  h igh):

Most appropr iate facies:

Sample #
Type of  b inder (cement,  matr ix) :
Gra ins  make up  <  1Oo/o ,  >10% of  the  rock :
Grains are:  touching, f loat ing?
Average grain s ize:
Gra in  type(s ) :
Rock structure:
Rock name:
Energy level  of  deposi t ional  environment ( low, intermediate,  h igh):

Most appropr iate facies:



Table I  (con'd)

Sample  #
Type of  b inder (cement,  matr ix) :
Grains make up < 1oo/o,  )1Oo/o of  the rock:
Grains are:  touching, f loat ing?
Average grain s ize:  -
Gra in  type(s ) :
Rock structure:
Rock name:
Energy tevet of  Oeposi t ional  environment ( low, intermediate,  h igh):

Most appropr iate facies:

Sample  #
Type of  b inder (cement,  matr ix) :
Grains make up < 1oo/o,  )1Oo/o of  the rock:
Gra ins  are :  touch ing ,  f loa t ing?
Average grain s ize:
Grain type(s):
Rock structure:
Rock name:
Energy level  of  deposi t ional  environment ( low, intermediate,  h igh):

Most appropr iate facies:

Sample  #
Type of  b inder (cement,  matr ix) :
Gra ins  make up  <  1Oo/o ,  >10% of  the  rock :
Grains are:  touching, f loat ing?
Average grain s ize:
Gra in  type(s ) :
Rock structure:
Rock name:
Energy level  of  deposi t ional  environment ( low, intermediate,  h igh):

Most appropr iate facies:



Table l l

Sample  #

Category
Al lochems

Relative 7o of total allochems

% Micrite
o/o of pore f i l l ing cement
o/o of pore fi l l ing matrix
Dominate cement types and their  re lat ive proport ions

Degree of  neomorphism and the components most af fected

Classi f icat ion
Carbonate facies

Sample  #

Categorv
Al lochems

Relat ive % of total  a l lochems

% Micr i te
o/o of  pore f i l l ing cement
o/o of pore f i l l ing matrix
Dominate cement types and their  re lat ive proport ions

Oegree of  neomorphism and the components most af fected

Classi f icat ion
Carbonate facies



Tab le  l l  ( con 'd )

Sample  #

Categorv
Al lochems

Relative 7o of total allochems

% Micr i te
o/o of pore f i l l ing cement
o/o of pore f i l l ing matrix
Dominate cement types and their  re lat ive proport ions

Degree of  neomorphism and the components most af fected

Classification
Carbonate facies

Sample #

Cateqorv
Al lochems

Relat ive 7o of  total  a l lochems

% Micr i te
o/o of  pore f i l l ing cement
o/o of  pore f i l l ing matr ix
Dominate cement types and their  re lat ive proport ions

Degree of  neomorphism and the components most af fected

Classi f icat ion
Carbonate facies



Tab le  l l  ( con 'd )

Sarnple #

Categorv

Al lochems
Relat ive 7o of  total  a l lochems

o/o Micrite
o/o of  pore f i l l ing cement
o/o of pore f i l l ing matrix
Dorninate cement types and their  re lat ive proport ions

@nd the components most affected

Classi f icat ion
Carbonate facies

Sample #

Category
Al lochems

Relat ive 7o of  total  a l lochems

% Micr i te
7o of  pore f i l l ing cement
o/"  o f  pore f i l l ing matr ix
Dominate cement types and their  re lat ive proport ions

ffi and the components most affected

Classi f icat ion
Carbonate facies


