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! Why are weathering profiles so different 
just 12 km apart? 
! Compositional variability 
!  Elevation differences 
!  Slope gradients 
!  Biological processes 
! Climate/precipitation variability 

! How does weathering variability affect 
groundwater flow? 
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Milky Quartz 

Sherman Granite 



Lincoln Granite 



! Weathering Profile is the thinnest 
(~5-7m) at the bottom of the drainage 

! High variation in the total field magnetic 
data 

! There are two known types of granite 
present 



−105.43˚ −105.425˚ −105.42˚
41.28˚

41.285˚

41.29˚

060313

060413

060613

061113

081413

082213



−50

−40

−30

−20

−10

0

10

20

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

1 2 3 4
Velocity, km/s

−50

−40

−30

−20

−10

0

10

20

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

NLC 081413

100 550 1500 5000
Resistivity, ohm−m

D
ep

th
, m

 

Distance, m 



−105.43˚ −105.425˚ −105.42˚
41.28˚

41.285˚

41.29˚

060313

060413

060613

061113

081413

082213



−80
−70
−60
−50
−40
−30
−20
−10

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

1 2 3 4
Velocity, km/s

−80
−70
−60
−50
−40
−30
−20
−10

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

NLC 060413

100 550 1500 5000
Resistivity, ohm−m

Over 70 meters! 

D
ep

th
, m

 

Distance, m 



! Weathering profile is the thinnest 
(~10-12m) at the bottom of the drainage 

! Weathering profile is over 70 m thick as 
distance from the bottom of the drainage 
increases 



! Water table control hypothesis 
!  Size of the watersheds 
"  Longer infiltration paths leads to more chemical 

weathering 



! Exhumation hypothesis 
!  Erosion of an “ancient” weathered zone 

(Buss et al. 2013) 



! Drilling 
! Confirm the location of the unweathered 

rock 
!  Locate hydraulic heads 

! Monitor stream flow in both watersheds 
! Create a detailed geologic map 



!  In hard rock terrains: 
!  Seismic velocity measures weathering 
! Resistivity shows water 
! Magnetics show composition 

! Weathering thickness varies from 10->70 
m in Laramie Range 
! Thick at ridge crests; thin in drainages 

! Two hypotheses: 
!  Exhumation of ancient weathering zone 
!  Infiltration/water table control 




