Accepted Manuscript

RNAL OF
RUCTURAL
EOLOGY

FracPaQ: A MATLAB™ toolbox for the quantification of fracture patterns

David Healy, Roberto E. Rizzo, David G. Cornwell, Natalie J.C. Farrell, Hannah
Watkins, Nick E. Timms, Enrique Gomez-Rivas, Michael Smith

Pl S0191-8141(16)30207-3
DOI: 10.1016/j.jsg.2016.12.003
Reference: SG 3422

To appearin:  Journal of Structural Geology

Received Date: 7 September 2016
Revised Date: 5 December 2016
Accepted Date: 6 December 2016

Please cite this article as: Healy, D., Rizzo, R.E., Cornwell, D.G., Farrell, N.J.C., Watkins, H., Timms,
N.E., Gomez-Rivas, E., Smith, M., FracPaQ: A MATLAB™ toolbox for the quantification of fracture
patterns, Journal of Structural Geology (2017), doi: 10.1016/j.jsg.2016.12.003.

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.


http://dx.doi.org/10.1016/j.jsg.2016.12.003

10

11

12

13

14

15

16

17

18

19

20

21

22

23

FracPaQ: a MATLAB™ toolbox for the quantification of fracture patterns

David Healy!", Roberto E. Rizzo?, David G. Cornwell?, Natalie J. C. Farrelll, Hannah Watkins?,

Nick E. TimmsZ2, Enrique Gomez-Rivas! & Michael Smith?.

1School of Geosciences, King’s College, University of Aberdeen, Aberdeen AB24 3UE United

Kingdom
ZDepartment of Applied Geology, Curtin University, Perth, Western Australia 6102 Australia

*Corresponding author e-mail: d.healy@abdn.ac.uk

Abstract

The patterns of fractures in deformed rocks are rarely uniform or random. Fracture
orientations, sizes, and spatial distributions often exhibit some kind of order. In detail,
relationships may exist among the different fracture attributes, e.g. small fractures dominated
by one orientation, larger fractures by another. These relationships are important because
the mechanical (e.g. strength, anisotropy) and transport (e.g. fluids, heat) properties of rock
depend on these fracture attributes and patterns. This paper describes FracPaQ, a new open
source, cross-platform toolbox to quantify fracture patterns, including distributions in

fracture attributes and their spatial variation.

Software has been developed to quantify fracture patterns from 2-D digital images, such as
thin section micrographs, geological maps, outcrop or aerial photographs or satellite images.
The toolbox comprises a suite of MATLAB™ scripts based on previously published
quantitative methods for the analysis of fracture attributes: orientations, lengths, intensity,
density and connectivity. An estimate of permeability in 2-D is made using a parallel plate

model. The software provides an objective and consistent methodology for quantifying
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