
Mg Sat. 500C

Mg Sat. 300C

Mg Sat. EG

GHP201 GHP202 GHP203 GHP204 GHP205 GHP206

Mg Sat.

2 10 20 30

2 10 2 10 2 10 2 10 2 10 2 10

2 10 20 30

2 10 2 10 2 10 2 10 2 10 2 10 2 10 2 10 2 10 2 10

The air-dried ~18Å peak is provisionally identified as a 
vermicultie. This phase appears deeper in the pine site 
compared to the hardwood site.

Shift from ~18Å to 14Å with Mg+2 saturation and ethly-
eneglycol saturation and collapse to 10Å upon heating to 
300°C confirms the 2:1 structure assumed to represent 
weathering product of primary minerals.  Hydroxy-
interlayered-vermiculite (HIV) and vermiculite (14Å) are 
present throughout each profile with origins coming from 
authigenesis and degraded biotite, respectively.
 
Greater abundances of HIV occur near the surface of the 
hardwood site. Gibbsite appears throughout the profile in 
the pine site and only at depth in the hardwood site.
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Preliminary interpretations of differences in the clay mineralogy of the Calhoun CZO 
between ‘pristine’ and eroded soils at the Long-Term Pine Plots 
Jason C. Austin, Ph. D. University of Georgia
Paul A. Schroeder, Ph. D. University of Georgia

Air-dried
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Air-dried

Operations: Y Scale Add 125 | Strip kAlpha2 0.500 | Import
GPP207 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP207Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-The

Operations: Y Scale Add 86 | Strip kAlpha2 0.500 | Import
GPP207 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP207MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.0

Operations: Y Scale Add -17 | Y Scale Add 500 | Y Scale Add 500 | Y Scale Add 300 | Y Scale Add 300 | Y Scale Add 300 | Y Scale Add 300 | Y
GPP207 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP207CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Thet

Operations: Strip kAlpha2 0.500 | Import
GPP207 - <2um; Oriented Slide; Air-dried - File: GPP207XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 ° 

Operations: Y Scale Add 92 | Strip kAlpha2 0.500 | Import
GPP208 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP208MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.0
Operations: Y Scale Add 40 | Strip kAlpha2 0.500 | Import
GPP208 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP208CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Thet
Operations: Strip kAlpha2 0.500 | Import
GPP208 - <2 um; Oriented Slide; Air-dried - File: GPP208XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 °

Operations: Y Scale Add 167 | Strip kAlpha2 0.500 | Import
GPP209 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP209Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-The
Operations: Y Scale Add 118 | Strip kAlpha2 0.500 | Import
GPP209 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP209MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0
Operations: Y Scale Add -20 | Y Scale Add 90 | Strip kAlpha2 0.500 | Import
GPP209 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP209CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Thet
Operations: Strip kAlpha2 0.500 | Import
GPP209 - <2 um; Oriented Slide; Air-dried - File: GPP209XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 °

Operations: Y Scale Add 125 | Strip kAlpha2 0.500 | Import
GPP206 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP206Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-The
Operations: Y Scale Add 73 | Strip kAlpha2 0.500 | Import
GPP206 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP206MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0
Operations: Y Scale Add 15 | Y Scale Add 1 | Import
GPP206 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP206CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Thet

Operations: Strip kAlpha2 0.500 | Import
GPP206 - <2 um; Oriented Slide; Air-dried - File: GPP206XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.000 °

Operations: Y Scale Add 108 | Strip kAlpha2 0.500 | Import
GPP205 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP205Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-The
Operations: Y Scale Add 75 | Strip kAlpha2 0.500 | Import
GPP205 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP205MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0
Operations: Y Scale Add 25 | Strip kAlpha2 0.500 | Import
GPP205 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP205CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Thet
Operations: Import
GPP205 - <2 um; Oriented Slide; Air-dried - File: GPP205XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 °

Operations: Y Scale Add 50 | Strip kAlpha2 0.500 | Import
GPP204 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP204MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.0
Operations: Y Scale Add 33 | Strip kAlpha2 0.500 | Import
GPP204 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP204CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Steap: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Thet
Operations: Strip kAlpha2 0.500 | Import
GPP205 - <2 um; Oriented Slide; Air-dried - File: GPP204XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 °

Operations: Y Scale Add 92 | Strip kAlpha2 0.500 | Import
GPP203 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP204MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0

Operations: Y Scale Add 1 | Y Scale Add 38 | Strip kAlpha2 0.500 | Import
GPP203 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP203CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Thet

Operations: Strip kAlpha2 0.500 | Import
GPP203 - <2 um; Oriented Slide; Air-Dried - File: GPP203XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 8 s - 2-Theta: 2.000 ° -

Operations: Y Scale Add 92 | Strip kAlpha2 0.500 | Import
GPP202 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP202MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0

Operations: Y Scale Add 63 | Strip kAlpha2 0.500 | Import
GPP202 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP202CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Thet

Operations: Strip kAlpha2 0.500 | Import
GPP202 - <2 um; Oriented Slide; Air-dried - File: GPP202XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 9 s - 2-Theta: 2.000 ° -

Operations: Y Scale Add 583 | Y Scale Add 1000 | Y Scale Add 1000 | Strip kAlpha2 0.500 | Import
GHP206 (Mg Sat. 500 C) - File: GHP206Mg-500.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add 875 | Y Scale Add 1000 | Strip kAlpha2 0.500 | Import
GHP206 (Mg Sat. 300 C) - File: GHP206Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add 167 | Y Scale Add 1000 | Strip kAlpha2 0.500 | Import
GHP206 (Mg Sat. /EG) - File: GHP206Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 

Operations: Y Scale Add 417 | Strip kAlpha2 0.500 | Import
GHP206 (Mg Sat.) - File: GHP206Mg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 

Operations: Strip kAlpha2 0.500 | Import
GHP206bXC - File: GHP206bXC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.01

Operations: Y Scale Add 38 | Y Scale Add 100 | Y Scale Add 1000 | Strip kAlpha2 0.500 | Import
GHP205 (Mg Sat. 500 C) - File: GHP205Mg-500.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add 8 | Y Scale Add 100 | Y Scale Add 750 | Strip kAlpha2 0.500 | Import
GHP205 (Mg. Sat 300 C) - File: GHP205Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add -63 | Y Scale Add 83 | Y Scale Add -38 | Y Scale Add 100 | Y Scale Add 500 | St
GHP205 (Mg. Sat/EG) - File: GHP205Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 °

Operations: Y Scale Add 8 | Y Scale Add -58 | Y Scale Add 100 | Y Scale Add 250 | Strip kAlpha2 0.500 | 
GHP205 (Mg Sat.) - File: GHP205Mg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 

Operations: Strip kAlpha2 0.500 | Import
GHP205bXC - File: GHP205bXC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.01

Operations: Y Scale Add 25 | Y Scale Add 21 | Y Scale Add 750 | Strip kAlpha2 0.500 | Import

GHP204 (Mg Sat. 300C) - File: GHP204Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 °
- Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 9 s - 2-Theta: 2.000 ° - Theta: 1.000

Operations: Y Scale Add 17 | Y Scale Add 13 | Y Scale Add 500 | Strip kAlpha2 0.500 | Import

GHP204 (Mg Sat./EG) - File: GHP204Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time
: 15.4 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.000 ° - Theta: 1.000 

Operations: Y Scale Add 8 | Y Scale Add 4 | Y Scale Add 250 | Strip kAlpha2 0.500 | Import

GHP204 (Mg Sat.) - File: GHP204Mg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4
 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 ° - Theta: 1.000 ° - Chi: 0

Operations: Strip kAlpha2 0.500 | Import

GHP204bXC - File: GHP204bXC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - T
emp.: 25 °C (Room) - Time Started: 9 s - 2-Theta: 2.000 ° - Theta: 1.000 ° - Chi: 0.00 ° Operations: Y Scale Add 250 | Y Scale Add 500 | Y Scale Add 250 | Y Scale Add -1000 | Y Scale Add 10

GHP203 (Mg Sat. 500 C) - File: GHP203Mg-500.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add 42 | Y Scale Add 500 | Y Scale Add 750 | Strip kAlpha2 0.500 | Import
GHP203 (Mg Sat. 300 C) - File: GHP203Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9
Operations: Y Scale Add 42 | Y Scale Add 500 | Y Scale Add 750 | Strip kAlpha2 0.500 | Import
GHP203 (Mg Sat. 300 C) - File: GHP203Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.9

Operations: Y Scale Add -188 | Y Scale Add 500 | Y Scale Add 500 | Strip kAlpha2 0.500 | Import
GHP203 (Mg Sat./EG) - File: GHP203Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 °

Operations: Y Scale Add 83 | Y Scale Add 250 | Strip kAlpha2 0.500 | Import
GHP203 (Mg Sat.) - File: GHP203Mg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 

Operations: Strip kAlpha2 0.500 | Import
GHP203xc - File: GHP203XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° 

Operations: Y Scale Add 50 | Y Scale Add 100 | Y Scale Add 100 | Y Scale Add 1000 | Strip kAlpha2 0.50
GHP202 Mg Sat. 500 C - File: GHP202Mg-500.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998

Operations: Y Scale Add 100 | Y Scale Add 100 | Y Scale Add 750 | Strip kAlpha2 0.500 | Import
GHP202 Mg Sat. 300 C - File: GHP202Mg-300.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998

Operations: Y Scale Add 38 | Y Scale Add 583 | Strip kAlpha2 0.500 | Import
GHP202 Mg. Sat - EG - File: GHP202Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 °

Operations: Y Scale Add 250 | Strip kAlpha2 0.500 | Import
GHP202 Mg Sat. - File: GHP202Mg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.

Operations: Strip kAlpha2 0.500 | Import
GHP202xc - File: GHP202XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° GHP201 (Mg Sat. 500C) - File: GHP201Mg-500.raw - Type: Locked Coupled - Start: 2.000 ° -

End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s -
2-Theta: 2.000 ° - Theta: Operations: Y Scale Add 92 | Y Scale Add 100 | Y Scale Add 750 | 
Strip kAlpha2 0.500 | Import

GHP201 (Mg Sat; EG) - File: GHP201Mg-EG.raw - Type: Locked Coupled - Start: 2.000 ° - 
End: 69.998 ° - Step: 0.011 ° - Step time 15.4 s - Temp.: 25 °C (Room) - Time Started: 13 s 
- 2-Theta: 2.000 ° - Theta: 1.0 Operations: Y Scale Add 92 | Y Scale Add 500 | Strip kAlpha2
0.500 | Import

GHP201 (Mg Sat.) - File: GHP201Mg.raw - Type: Locked Coupled - Start: 2.000 ° - 
End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s 
- 2-Theta: 2.000 ° - Theta: 1.000 ° - C Operations: Y Scale Add 33 | Y Scale Add 250 | Strip 
kAlpha2 0.500 | Import 

GHP201bXC - File: GHP201bXC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 °
- Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.000 °
- Theta: 1.000 ° - Chi: 0. Operations: Strip kAlpha2 0.000 | Strip kAlpha2 0.500 | Import

Operations: Y Scale Add 50 | Strip kAlpha2 0.500 | Import
GPP201 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP201MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-The

Operations: Y Scale Add 68 | Strip kAlpha2 0.500 | Import
GPP201 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP201Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 15 s -

Operations: Y Scale Add 29 | Strip kAlpha2 0.500 | Import
GPP201 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP202CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 

Operations: Strip kAlpha2 0.500 | Import
GPP201 - <2 um; Oriented Slide; Air-dried - File: GPP201XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 9 s - 2-Theta: 2.

Operations: Y Scale Add 167 | Strip kAlpha2 0.500 | Import
GPP210 - <2 um; oriented silde; Mg Sat.; 300C - File: GPP210Mg300C.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 15 s - 2-The
Operations: Y Scale Add 117 | Strip kAlpha2 0.500 | Import
GPP210 - Mg. Sat; EG Sat.; Oriented Slide - File: GPP210MgEG.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 30.8 s - Temp.: 25 °C (Room) - Time Started: 14 s - 2-Theta: 2.0
Operations: Y Scale Add 70 | Strip kAlpha2 0.500 | Import
GPP210 - <2 um; oriented slide; Mg Sat.; Air-dried - File: GPP210CMg.raw - Type: Locked Coupled - Start: 2.000 ° - End: 33.002 ° - Step: 0.011 ° - Step time: 46.2 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Thet
Operations: Strip kAlpha2 0.500 | Import
GPP210 - <2um; Oriented Slide; Air-Dried - File: GPP210XC.raw - Type: Locked Coupled - Start: 2.000 ° - End: 69.998 ° - Step: 0.011 ° - Step time: 15.4 s - Temp.: 25 °C (Room) - Time Started: 13 s - 2-Theta: 2.000 ° 
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