


Carbonates are only one of the types of chemical 
sedimentary rocks.  The others include: 

• evaporites
• iron formation
• chert
• phosphates



Carbonates accumulate in warm, 
clear, shallow marine water

• Within about 40° of the 
equator

• Rarely in areas where 
there is a significant 
input of terrigenous
material

• Mostly at depths of less 
than a few tens of 
metres, but in some 
cases in deeper water 
(up to 4000 m max.)



40 S

40 N



Current average sea-surface temperature is 
about 20˚+ within 40˚ of the equator





Cretaceous



During the Cretaceous sea level was 100 to 200 
m higher and the average global temperature 

was 5 to 10˚ warmer than it is now



Deep Ocean Sediments

Prothero and Schwab, 2004



Prothero and Schwab, 2004



Silica                 vs Carbonate





Aragonite vs Calcite

Aragonite (CaCO3)

Calcite (CaCO3)



Dolomite ((Ca,Mg)CO3)



Classification of Carbonate Rocks
Folk vs Dunham



Components of carbonate rock
• Carbonate mud 

(micrite)

• Spar (calcite 
crystals)

• Skeletal (shell) 
fragments

• Oolites

• Pellets



Mudstone
Finely laminated carbonate sediments with no visible clasts.  

(Devonian Swan Hills Formation, Alberta)

Dunham classification of 
carbonate rocks



Wackestone

Most of the grains are not touching.  They are supported by the micritic matrix.



Packstone
The skeletal fragments (crinoids in this case) are touching;  it is clast-

supported, but it has a micritic matrix.



Grainstone
A grain-supported oolite rock that did not originally have a muddy matrix.  The space 

between the oolites is filled with sparry calcite.



Stromatolitic boundstone  
(Green R. Fm., Eocene, Wyoming)

Coral boundstone

All images from:  http://www.eos.ubc.ca/courses/eosc221/sed/carb/classification.html

Boundstone (typical of reef structures) 

http://www.eos.ubc.ca/courses/eosc221/sed/carb/classification.html


R. L. Folk 
classification 
of carbonates



Folk versus 
Dunham


