1. WHAT DETERMINES HOW FAST A ROCK WILL CHEMICALLY WEATHER?
2. ORIGINAL COMPOSITION
4. 
Weathering begins along crystal margins and cleavages and fractures in rock.  We need a source of water.  What we find is that minerals weather at different rates.  Olivine is fastest, quartz hardly at all.  They tend to weather in reverse of Bowen’s Reaction Series.  Ol > Px > Amph > Bi > Kspar > Musc> Q  and that Ca plag> Na plag > Quartz

5. Goldich (1938) found that the relative rates of loss of elements are different. Na and Ca are very rapid, then K and Mg.  This leaves residues rich in TiO2, Al2O3 and SiO2.  (Note that Ti, Al, and Si are predominantly in tetrahedral positions in the minerals.)

An example of a reaction that may take place is as follows:


This is an exchange reaction whereby H+ ions of water exchange with K+ of orthoclase.

6. Continued alteration would result in Muscovite plus water plus H ion go to kaolinite plus K ions  (write the reaction for this)

In places such as the Amazon valley, kaolinite is even unstable and SiO2 is leached leaving Al hydroxides   (bauxite).

2.  GRAIN SIZE

7. 
The higher the surface to volume ratio, the faster weathering will take place. This means that smaller grains tend to weather faster than coarser grains.

3.  PERMEABILITY/POROSITY

Vesicles, fractures, bedding planes etc.

8. Remember that porosity is the amount of pore space in a rock, and that permeability measures the inter-connection between the pores.  If there is a lot of connection, then the rock is considered to be permeable.  Anything that increases the porosity and permeability of a rock will also increase its weathering potential, because the surface area will be increased.

9. PRESENCE OF Fe+2 TO OXIDIZE

Minerals that have ferrous iron in their structure will tend to weather quickly because ferrous iron wants to oxidize to ferric iron (Fe+3).  Therefore minerals such as augite might weather in the following reaction:


Fe2O3 + H2O

which is typical iron stain.

10. PRESENCE OF WATER
None of the above reactions could take place without water, therefore climate is all-important.

6.  VEGETATION

11. Rocks covered with vegetation will alter faster than bare rock.  There is leaching by organic acids and also plants use cations in their structure.

