Physical Weathering

1. Collision
1. Abrasion
2. Comminution

2. Expansion
1. Thermal

2. Mineralogical
3. Depressurization

3. Wedging

Roots







Chemical Weathering

Bowen's Reaction Series
1. Dissolution —creation of an  gjine

. . . _ (Fe,Mg),si0, Ca Plagioclase
lonic solution \

2. Hydrolysis — combination of ™%

a mineral with hydrogen \\
from water, often by lephibole [/
. (Fe,Mg),S1,0,
exchange with another \
cation \ Na Plagioclase
Biotite
K(Fe,Mg), AISi,0, (OH),

3. Redox —change of %/
electr(_)potent_lal often | K Feldspar
associated with a change in

Muscovite
the presence (or absence) AL, )
of oxygen Qg



Chemical Weathering

Dissolution
—_— 2 2-
CaCO3(S) + <===>(Ca +(aq) + CO, (aq)
Calcite = Calcium ion + Carbonate ion

NaCI(S) <===> Na+(aq) + CI'(aq)
Halite = Sodium ion + Chlorine ion

Hydrolysis
2KAISi,0g + 2H* + H,0 <===> Al,Si,0;(OH), + 2K* + 4Si0,
Orthoclase + acid + water = Kaolinite + Potassium ions + silica

CaAlSi,Oq + 2H* + H,0 <===> + AL,Si,0;(OH), + Ca?*
Plagioclase(An) + acid + water = Kaolinite + Calcium ion

Redox
4FeSi0, + 0, <===> 2Fe,0; + 4Si0,
Pyroxene + Oxygen = Hematite + silica

2Fe,SiO, + O, <===> 2Fe, 0, + 2Si0,
Olivine + Oxygen = Hematite + silica






Particle Millimeters Microns @ (Phi Scale) Wentworth Size Class
4096 -12 '

Attributes 1024 -10 Boulder (=8 to -1Z4)
— = -
__2‘52 _2 Cobble {~6 to ~B83) s
16 -4 Pabble {~2 to -63) >
— -2 _ ©
e
. . 3.36 -1.75 w
1. Size: 2.83 -1.5 Granule
2.38 -1.25
- 2.00 -1.0
1.68 -0.75
1.41 -0.5 Very coarse sand
1.19 -0.25
- 1,00 0.0
0.84 0.25
Q.71 0.5 Coarse sand
0.59 0.75
— 0.50 500 1.0
0.42 420 1.25 'g
0.35 350 1.5 Medium sand G
0.30 300 1.75 wn
— 0.25 250 - 2.0
0.210 210 2.25
0.177 177 2.50 Fine sand
0.149 149 2.75
— 0.125 — 125 3.0
0.105 105 3.25
0.088 88 3.5 Very f£ine sand
0.074 74 3.75
- 0.0625——— 62,5 — 4,0
0.053 53 4.25
0.044 44 4.5 Coarse silt -
0.037 37 4.75 s
— 0,031 31 3.0 -
0.0156 15.6 6.0 Medium silt n
0.0078 7.8 7.0 Fine silt
0.0039 3.9 3.0 Very fine silt
0.0020 2.0 9.0 ]
0.00098 0.98 10.0 Mud still Mud
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2. Sorting
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POORLY SORTED So 2.0 - ..?.7 VERY POORLY SORTED So 2.7 - 5.7

Beard, D.C., and Weyl, P.K., 1973, Influence of texture on porosity and permeability of unconsolidated sand: AAPG Bulletin.
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ABUNDANCE OF GRAIN SIZE IN GLOBAL SEDIMENTS
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Attributes 1 |
L
Y
085 F L =)
3. Shape: 067 T SPHEROIDS
g 06
e
C b I'e.
0.4 o
ke
0.2
— ELADES RODS
CSF=—2—  ofTD ———
B /b 0 0.2 0.4 0.6 067 pg
d After Zing {1954y o },,fb -

Where @, b, and C are the
longest, intermediate and
shortest axis of the particle
(and are mutually
perpendicular).



Particle
Attributes

4. Roundness (or Angularity)

Very Sub- Sub- Well
angular Angular angular rounded Rounded rounded

Modified after Powers, M . C., 1953, Journal
of Sedimentary Petrology, v. 23, p. 118.
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General Siliciclastics
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Completeness of each process
of textural modification

Stage of textural maturity

Immature Submature Mature Supermature
Much clay | | _ |
~< )-—IH | Little or no clay | >
-<— Grains ncI)t well sorted —>41-< Grains well slorted >
<< ' Grains not rounded >« >
Process | : | Grains rounded
entirely —> i : ;
completed 1 I x00 i
Process [ \,&\;' ot '
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Process { : :
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Total input of modifying Kinetic energy
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