
APPENDIX 1 

Gravity Data 

Gravity anomalies reflect lateral variations of density, with gravity highs 

occurring over regions of relatively high densities, such as mountains composed of 

crystalline basement, and gravity lows occurring over large volumes of low-density 

materials, such as unconsolidated sediments.  Large density contrasts between low-

density rift-filling sediments, such as the Santa Fe Group, and older rocks make gravity 

data useful for defining the configuration of basins within the Rio Grande rift (Cordell, 

1978; Daggett et al., 1986; Grauch et al., 2006). 

Regional quality (1-5 km station spacing) gravity data were extracted from the 

PACES gravity database that is maintained by the University of Texas at El Paso 

(http://gis.utep.edu/) and supplemented with additional data acquired along two east-west 

transects.  The PACES database consists of data collected over decades by many previous 

workers and was compiled as the result of a major cooperative effort between federal 

agencies and universities (Keller et al., 2006).  Standard techniques (e.g., Blakely, 1995) 

reduce observed gravity data to complete Bouguer anomalies, including corrections for 

predicted gravitational attraction at the elevation and latitude of the observation point 

(theoretical and free air corrections), effects of homogeneous masses underneath each 

point (Bouguer correction), and effects of topographic masses (terrain corrections).  The 

standard reduction density of 2670 kg/m3 (Hinze, 2003) was used for the Bouguer and 

terrain corrections.  A regional field based on the isostatic effect of regional topography 

was additionally removed to better represent upper-crustal density variations (Simpson et 

al., 1986; Blakely, 1995).  Computation of isostatic residual anomalies requires estimates 
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of crustal thickness and Moho density contrast, but these values do not need to be highly 

accurate to yield useful results.  A Moho density contrast of 400 kg/m3 and a normal 

(assuming ground surface at sea level) crustal thickness of 25 km constrain the 

calculation of isostatic residual anomalies. 

Aeromagnetic Data 

Data from two high-resolution total-field aeromagnetic surveys (200 meter flight 

line spacing, 100 meters above the ground) acquired during 2004 and 2005 were draped 

to a surface 100 meters above the ground and merged to create an aeromagnetic map of 

the study area (Bankey et al., 2005, 2006).  A reduction-to-pole transformation, which is 

a standard geophysical technique to model center anomalies over their sources, was 

applied to the aeromagnetic data using an inclination of 64 degrees and declination of 10 

degrees (Baranov and Naudy, 1964; Blakely, 1995).  

Aeromagnetic data were used to identify potential buried faults with limited or no 

surface expression in Sunshine Valley.  Magnetic contrasts that correspond to geologic 

contacts and faults produce linear and often subtle aeromagnetic anomalies, due to 

juxtaposition of units with different magnetic properties.  The patterns of these contrasts 

can be enhanced in map view using transformations of the reduced-to-pole aeromagnetic 

anomalies, especially the horizontal gradient magnitude (HGM) and first vertical 

derivative (Grauch and Hudson, 2007).  These methods were applied to the reduced-to-

pole aeromagnetic data to identify patterns of magnetic contrasts that are possibly related 

to faulting.  An analysis conducted independently from the mapping of fault scarps on the 

surface (Plate 1).  The Sunshine Valley fault zone has a well expressed aeromagnetic 

signature that is in close proximity to mapped fault scarps.   
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Rock Property Information 

Laboratory measurements of rock densities and magnetic susceptibilities from 

eleven sites were performed to constrain the geophysical model (presented below).  

Rocks that crop out in the Sangre de Cristo Mountains have an estimated average density 

of 2680 kg/m3, however basement rock densities under the western part of the study 

region are unknown because they are not exposed.  Volcanic rocks of the TPVF may 

have remanent magnetizations of 1-10 A/m (Grauch and Keller, 2004), although 

magnitudes of 1 A/m are typical for the Servilleta Basalt in the Rio Grande gorge (Brown 

et al., 1993), and values as high as 8 A/m are reported for San Pedro Mesa, north of our 

study area (M. Hudson, personal comm., 2007).  Magnetic susceptibilities measured on 

Servilleta Basalt samples range from 2-14 x 10-3 SI units with an average of 7 x 10-3 SI 

units.  The basalt has a strongly vesicular texture, resulting in lower measured densities 

(~2640 kg/m3) than normally observed for massive basalts.  The estimated density of the 

Santa Fe Group basin fill is based on well logs in the Albuquerque and Española Basins 

to the south and assumed to be valid for the northern Rio Grande rift (Grauch et al., 

2006). 
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APPENDIX 2
FAULT SCARP PROFILES

(see Plate 1 for locations)

Note:  SH - Scarp height, the measurement from the crest of the scarp horizontally out and vertically down to the toe of the scarp.
SO - Surface Offset, the distance between the far-field slope of both the footwall and hanging wall sub-parallel surfaces.
Max Angle - the maximum slope of the fault scarp.
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