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The Kadavur Anorthosite Complex represents a distinctive structural domain within a folded high-

grade crystalline terrain, where a massif-type anorthosite body occupies the core of a regional-

scale fold and is surrounded by folded quartzite ridges. This study examines the relationship

between lineament development and the pre-existing ductile fold architecture through integrated

DEM–SRTM data analysis and quantitative lineament network characterisation using FracPaQ. The

objective is to assess how fold geometry and lithological contrasts influence the spatial

distribution and mechanical behaviour of brittle structures. DEM analysis reveals a coherent

folded morpho-structural architecture characterised by a well-defined core, axial-plane domains,

and limbs expressed as quartzite ridges. FracPaQ-derived results show that lineaments are non-

randomly distributed and define multiple dominant orientation sets, reflecting systematic

structural control rather than random patterns. Spatial variations in lineament density and

lineament intensity show pronounced localisation within and adjacent to the fold core, whereas

lineament attributes vary systematically between the anorthosite-dominated core and the

surrounding folded quartzite limbs.

Slip tendency analysis indicates that brittle deformation is predominantly shear-controlled across

the study area, while dilation tendency values are generally low to moderate, suggesting a

subordinate role for opening-mode fracturing. Lineaments within the anorthosite core are

comparatively longer, less densely spaced, and display lower orientation dispersion, reflecting

brittle stress accommodation within a mechanically competent lithology. In contrast, lineaments

developed in the folded quartzite ridges are shorter, more closely spaced, and strongly influenced

by lithological layering and fold-related bending stresses.

Although comparable lineament orientation patterns occur across the fold core, axial planes, and

limbs, their geometric characteristics, spatial distribution, and inferred mechanical roles differ

significantly, indicating that brittle deformation was modulated by local fold geometry and

lithological contrasts. The results indicate a structural association between ductile folding and later

brittle deformation; however, the tectonic conditions responsible for anorthosite exhumation

cannot be uniquely constrained from the present dataset. This study highlights the importance of



domain-specific lineament analysis in folded crystalline terrains and emphasizes the role of

inherited ductile architecture in controlling later brittle deformation.
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