POST DEPOSITIONAL PROCESSES

DIAGENESIS:  physical, chemical and biological changes that sediment is subjected to after grains are deposited which result in a ROCK


Diagenesis results from a slight increase in temperature (due to geothermal gradient) which supplies the activation energy needed to make the minerals more soluble and more ductile.
LITHIFICATION



The process by which loose detrital grains are converted to a solid mass.  This usually entails both compaction and some kind of cementation.

By COMPACTION 

Muds

Modern muds consist of about 60% water.  The water must be squeezed out and compacted to make a mudstone.  This will form a rock if 50 to 70% compaction occurs.

Sands

If you walk on wet sand the water doesn't squeeze out.  Quartz grains are usually well rounded and spherical to oval in shape.  So when they pack there will always be void space, thus producing porosity.

Depending on the sorting and roundness, sand will have 45 ( 5% pore space.  In lithified sandstone the percentage of pore space (filled with cement or void) is 30(5%.  There is a difference of 15% due to compaction alone.  For sands to lithify more than compaction is needed.

lithic sands

If the sand grains are rock fragments, rather than quartz or feldspar grains, compaction can be almost total and porosity will be about 0%.  In such cases the original thickness of the lithic sands, once lithified, are reduced by 50%.  This occurs because the lithic clasts act as ductile fragments and recrystallize 

By RECRYSTALLIZATION

Grains may recrystallize to increase grain size and decrease surface area.  

By DISSOLUTION AND REPLACEMENT

Pressure solution may take place, whereby grains (especially quartz) that are under pressure will dissolve at the high pressure points and reprecipitate at the low-pressure areas (known as pressure shadows).

By CEMENTATION

Cementation is the growth of new mineral matter into pore space that creates an "intimate" contact.  The degree of lithification depends on the amount of cement to grain contact.  A small amount of cement results in friable rocks.

Occurrence and type of cement

1. quartz

2. Cementation by quartz is confined mostly to sandstones whose detrital composition is 90-100% quartz.  The reverse however, is not true.  We find quartz cement in rocks formed from ancient beaches, marine sandbars, desert dunes and some fluvial sandbars.  Quartz cement is rare in alluvial fans and turbidite sequences.  Quartz cemented quartz arenites are very resistant to weathering and typically stand out in relief.

3. carbonate

4. Carbonate commonly occurs in sandstones of all depositional environments and/or mineral composition.  Carbonate cemented sandstone can grade laterally into sandy limestone and then to pure limestone.

5. hematite

6. Hematite imparts a red color to sandstones.  It is present in amounts of 1% or less.  In some sequences, the different intensities of red coloration can be seen, reflecting the fact that most hematite forms after sediment is deposited.  Fe is often leached from Fe-Mg minerals in the sediment and then redeposited as cement.

7. clays

Clay minerals cannot be seen even with a hand lens, however, if it is present in amounts greater than 10%, it will coat the sand grains, and it can be seen.

Permeability versus Porosity


This is important during cementation because there can be areas in the sediments that are locally more permeable and result in rocks with locally cemented areas within a more friable layer of sandstone or siltstone.  These areas are known as concretions and can have a wide variety of shapes and sizes.
