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Sum of sines model for doubly-plunging folds

A is amplitude and ?1 is wavelength for folding

B is amplitude and ?2 is wavelength for plunging

x0 , y0 , and z0 are offsets
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3 gradient component models



θψα coscos)cos( =

gradient component data

ψγ sin)cos( =

θψβ sincos)cos( =

East for fx

North for fy

Up for fz

a, ß, ? Direction cosines

? Plunge of pole to bedding

? Azimuth of pole to bedding
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Structural Model Regression

• Non-linear regression coded in Matlab
• z model dampens amplitude
• Gradient component model increases 

amplitude
• Need better z data definition; re-run 

regressions
• The need to visualize fold parameter sets 

initiated development of Viewxsxn
• Viewxsxn is a solid model builder and solid 

model cross section viewer
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Viewxsxn
• User inputs geologic map raster and 

coincident DEM, both from ArcView
• Geologic map clipped to TauDEM defined 

watershed
• User specifies stratigraphic sequence of 

geologic map units, and number of tops to 
construct for the solid model 

• Viewxsxn interprets geologic map for 
stratigraphic younging direction for either a 
fold or homoclinal reconstruction.
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Viewxsxn
• Takes solid model defined as tops and generates 

Modflow-compliant layers, coincident with structural 
tops AND accommodating the pinchout problem.

• Builds LARGE (Arc-grid coincident) Modflow
models using a river raster from ArcView, watershed 
boundary from the geologic map clip, and user 
specified heads.

• Models are importable into Argus, using Modflow96 
import procedures and new DLL’s to handle 
variable-sized grids, for conversion to Sutra.

• Tensor orientation file generated from structurally 
coincident tops.



Current Progress
1) Regional and field-scale Modflow models have 
been generated for Mahantango Creek 
(siliciclastic) and Nittany Valley (carbonate).

2) Modflow models have been imported into 
Argus where equivalent Sutra models are under 
construction

3) Comparing simulations of uncorrected 
Modflow/Modpath models to uncorrected and 
corrected Sutra models.  



Measure of Improvement?
Mahantango Creek regional modeling being 
conducted by John Hoaglund, with field-scale 
transport compared to USDA pasture site, and 
transport result, of Burton et al., 2002.

Nittany Valley regional modeling being 
conducted by Christopher Casler, Penn State 
dissertator, with field-scale transport compared to 
contaminant plume in State College.



Research Ideas
• Go straight from Viewxsxn to Sutra (Argus is expensive). 
• Visualization is key.  Move Viewxsxn graphics to the 3D 

GeoWall
• Incorporate Viewxsxn into David Maidment’s (UT 

Austin) ArcHydro
• Design a river package (Cauchy boundary) for Sutra
• Re-visit Weiss for new solver techniques.  Incorporate 

result into Modflow**.

**Research toward incorporating generalized anisotropy into Modflow
is ongoing at USGS.  Ken Kipp and Mary Hill have implemented 
generalized anisotropy for radial jointing trends in the Death Valley 
model in MAP view.





The Wedding Cake Analogy

• Wedding cakes are not allowed
• Upside down wedding cakes are allowed


