
Accepted Manuscript

Automatic contouring of geologic fabric and finite strain data on the unit hyperboloid

Frederick W. Vollmer

PII: S0098-3004(17)30691-X

DOI: 10.1016/j.cageo.2018.03.006

Reference: CAGEO 4105

To appear in: Computers and Geosciences

Received Date: 25 June 2017

Revised Date: 1 March 2018

Accepted Date: 9 March 2018

Please cite this article as: Vollmer, F.W., Automatic contouring of geologic fabric and finite strain data on
the unit hyperboloid, Computers and Geosciences (2018), doi: 10.1016/j.cageo.2018.03.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cageo.2018.03.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Automatic contouring of geologic fabric and finite
strain data on the unit hyperboloid

Frederick W. Vollmer

Department of Geology, State University of New York at New Paltz, New Paltz, NY 12561,
USA

E-mail address: vollmerf@newpaltz.edu

Abstract

Fabric and finite strain analysis, an integral part of studies of geologic structures

and orogenic belts, is commonly done by the analysis of particles whose shapes

can be approximated as ellipses. Given a sample of such particles, the mean

and confidence intervals of particular parameters can be calculated, however,

taking the extra step of plotting and contouring the density distribution can

identify asymmetries or modes related to sedimentary fabrics or other factors.

A common graphical strain analysis technique is to plot final ellipse ratios, Rf ,

versus orientations, φf on polar Elliott or Rf/φ plots to examine the density

distribution. The plot may be contoured, however, it is desirable to have a

contouring method that is rapid, reproducible, and based on the underlying

geometry of the data. The unit hyperboloid, H2, gives a natural parameter

space for two-dimensional strain, and various projections, including equal-area

and stereographic, have useful properties for examining density distributions for

anisotropy. An index, Ia, is given to quantify the magnitude and direction of

anisotropy. Elliott and Rf/φ plots can be understood by applying hyperbolic

geometry and recognizing them as projections of H2. These both distort area,

however, so the equal-area projection is preferred for examining density dis-

tributions. The algorithm presented here gives fast, accurate, and reproducible

contours of density distributions calculated directly on H2. The algorithm back-

projects the data onto H2, where the density calculation is done at regular nodes

using an weighting value based on the hyperboloid distribution, which is then
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