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Research Permit Application & Project Proposal

Project Title: “3D Strain Accommodated by Cataclastic Deformation Bands in Porous Sandstone”
Applicant: Kimi Artita
Contact Information: 
Kimi Artita, Graduate Student

Department of Geological Sciences

Mackay School of Earth Sciences and Engineering

University of Nevada, Reno

Reno, NV  89557

Phone: (775)771-6374

Email: kimby@mines.unr.edu

Purpose of Study: The purpose of this study is to produce a detailed 3D geologic structure map of deformation band arrays in Navajo Sandstone at the Sheets Gulch area in order to deduce how deformation band arrays evolve and collectively accommodate strain in 3-dimensions. There are no previous investigations of strain involving such detailed analyses. Only recently has observed geometries (e.g. inosculation bands, Riedel arrays) been incorporated into a uniting model. Existing structural maps did not incorporate this model or simply looked at a single mode of deformation (i.e. mode-III or mode-II structures). We will use a combination digital photography, 3D graphics software, aerial photos and previously published structural maps to document the geometry of deformation band arrays.

Study Start and End Dates: August 15, 2004 to December 31, 2005
Co-Applicants: Chris Okubo, Anjani Polit and Dr. Richard Schultz
Location of Activity in Park: Sheets Gulch area, eastern border of park

Method of access: hiking into and out of area daily from eastern park boundary
Project Summary

“3D Strain Accommodated by Cataclastic Deformation Bands in Porous Sandstone”
We will analyze geologic structures known as deformation bands (e.g. Aydin, 1978; Aydin and Johnson, 1978; Aydin and Johnson, 1983) that form large arrays in Navajo Sandstone at Sheets Gulch. Deformation bands are thin, planar zones of continuous deformation subparallel to its surface. It is a major mechanism for fault formation in porous sedimentary rock like sandstone. Slip surfaces may eventually develop along the margin of these zones of deformation bands when no additional shear can accumulate within the zone. For the purposes of this study, slip surfaces are considered as small faults which can link up to form through-going faults. Shear strain is accommodated through zones of deformation bands that form from the coalescence of individual deformation bands. The purpose of this study is to produce a detailed 3D structural map of deformation band arrays in order to deduce how deformation band arrays evolve and collectively accommodate strain. We apply Reches’ (1978, 1983) and Krantz’ (1988) method of analysis which looks at four or more sets of “faults” in orthorhombic symmetry. These sets are required because deformation occurs in a 3-dimensional strain field where shortening or stretching occurs for each of the 3 principal directions. Simultaneous “faulting” on multiple sets is both indicative of and necessary for 3-dimensional strain (Reches, 1978; Reches, 1983; Reches and Lockner, 1984). 

There are no previous investigations of strain involving such detailed analyses. Only recently has observed geometries (e.g. inosculation bands, Riedel arrays) been incorporated into a uniting model (Balasko, 2003; Schultz and Balasko, 2003). Existing structural maps of the Sheets Gulch area (e.g. Davis, 1999; Davis et al., 2000; Ahlgren, 2001) did not incorporate this model or simply looked at a single mode of deformation (i.e. mode-III or mode-II structures) (e.g. Katz et al., 2004). We will use a combination digital photography, 3D graphics software, aerial photos and previously published structural maps to document the geometry of deformation band arrays.
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