
A study of fracture characteristics in the SE Surat 
and NW Clarence-Moreton Basins 

Introduction

The aims of this study are (1) to identify the orientation of joint sets, (2) to understand the relationship between the joint spacing, bed thickness, and physical properties of rocks, and (3) to 
understand the possible relationship between the joints, folds and faults. In this study, we used 3D photogrammetric images, 2D photos and some field measurements to map joint sets.
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A map of faults and folds, and the location of mine sites in the SE Surat and
western Clarence-Moreton basins. The base map is the Phanerozoic SEEBASE
map showing the depth to the Basement (FrogTech, 2006) which underlies the
gridded image of the top of the Durabilla Formation.

Regional structures
Structural analyses have been conducted 
within four mine sites, including New 
Acland, Kogan Creek, Wilkie Creek, and 
Commodore Mines in the SE Surat and 
western Clarence Moreton basins. From 
basement structural point of view, these 
mines are located above the hinge zone 
of the Permian orogenic-scale Texas 
orocline. This sets up a structural fabric 
the younger faults also follow.  

A simplified tectonic framework, 
showing Permian and Mesozoic 
sedimentary basins 

NW- and NE-striking faults and lineaments parallel to eastern and
western limbs of the Texas Orocline, respectively (Babaahmadi and
Rosenbaum, 2015). The New Acland Mine is located above the
eastern limb, the Kogan Creek and Wilkie Creek are located in the
western limb and the Commodore mine is located above the inner
hinge of the Orocline.Local faults and folds

A series of local faults and folds have been mapped in the study areas. Faults have various geometry and kinematics in different areas. For example, in the New Acland Mine, normal faults 
strike to the NW, ENE, and N, producing a quadri-modal fault system.  Also some strike-slip and reverse faults are observed. In the Wilkie Creek and Kogan Creek mines, which are near to 
a major thrust fault known as the Wambo Fault, a series of reverse faults and anticlines are observed.  

The location of faults mapped in the New Acland Mine between the two magnetic lineaments. The background image is a 
structural map of D8 base coal seam.  The numbers are fault throws.  The black rectangular area is the location of NW-SE 
high wall from which photogrammetric data were obtained in March, 2016. Data courtesy New Hope Group.

Strike-slip normal faults. The overlap between two faults 
produced a restraining step-over zone, producing small reverse 
faults and folds in the upper part. The photo view is toward 
ESE.

One of the thrust faults associated with a hanging-wall anticline 
in the Koagan creek mine (a) and the development of conjugate 
joints in the crest of the anticline (b).

Joints and their relationship to local faults and folds
Various joint sets with different orientations have developed in different localities. Field observations indicate that joints propagated near to normal, reverse, or strike-slip fault zones or are associated with folds, 
which deformed the stratigraphic units of the Surat and Clarence-Moreton basins. Therefore, we suggest that the development of joint sets in the Mesozoic basins could be in response to the activity of local faults, 
and folds in addition to exhumation . 
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Joints at the New Acland Mine. Vertical joint azimuths for coal-
clastic units (photogrammetry; azimuthal range; black, “C”), 
vertical joints (compass line of sight; single line; pink, “V”), 
inclined joints (compass line of sight; single line; red, “I”), floor 
shale (compass on pavement, single line, black, “F”).

Comparison of coal joint, surface fault and fold azimuths at Wilkie Creek Mine.  
Inset shows surface faults (blue lines) and faults in basement- (hatched).

Joints associated with folds are usually three sets: (1) joints parallel to fold axis; (2) joints 
perpendicular to fold axis; (3) conjugate joints oblique to fold axis. In the Wilkie Creek and 
Commodore mines, three above-mentioned sets of joints developed along with gentle 
anticlines. In the studied high-wall in the Kogan Creek mine, NW- and NE-joints propagated 
within a zone of hanging-wall anticlines associated with NNW-striking reverse faults. We 
interpret NW- and NE-striking joints to be parallel and oblique to fold axes, respectively.

In the studied high-wall in the 
New Acland Mine, E- and NNW-
striking joints are almost parallel 
(~10° angle) to ENE- and N-
striking faults (faults 1 and 2), 
respectively. One suggestion for 
the subtle angle of joints relative 
to the faults is that joints could 
develop in response to perturbed 
local stresses within the overlap 
zone of faults.

Bed thickness-joint spacing relationship
The analyses of joint sets has been conducted through 3D 
photogrammetric images at the New Acland Mine. The 
results show an increase of joint spacing with the 
increase of bed thickness. The NNW-striking joints in both 
coal and clastic units are more widely spaced than those 
with an E-W strike.  Within various lithological units with 
similar thicknesses, coal seams have less joint spacing 
than jointed clastic rocks such as mudstone and 
sandstone. Therefore, rheology plays an important role in 
the developments of joints. 
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The relationship between bed thickness and joint spacing

Comparison of coal joints and clastic joints

Example of a stereo-image pair 
analysed to measure joint and bed 
thickness, and joint azimuths.


