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1-Introduction

A fundamental aim of structural analysis applied to mineralization is to identify how deformation
influenced the enhancement or decrease of permeability in rocks (Micklethwaite et al., 2010). Extension
fractures (i.e., joints or veins) occur across various scales. The linkage between fault segments is mainly
controlled by extension fractures approximately parallel to the local orientation, and the extension fractures
are dominantly developed in the extensional quadrants of fault segments (Kim et al., 2004). The study area
is located north of Lut block and in the eastern terminal of the sinistral DB fault with an approximate area
of 570 km2 east of Iran. Rocky outcrops consist of two intrusive igneous bodies, including Paleocene
granitic, granodioritic, and dioritic masses in the north, and an Eocene basalt—-andesitic body in the south;
that southern part is the goal of this study. Studies were performed on the southern part of the Kaybarkuh
area due to the abundance of vein-type mineralization.

2-Material and methods

The most essential principle in final strain studies is finding markers that help researchers make quantitative
measurements. Markers such as oolites, pisolites, clasts in metamorphosed conglomerate rocks,
porphyroclasts, porphyroblasts, and some types of fossils are essential markers in final strain studies. The
lack of suitable markers has caused limitations in conducting such studies in many geological locations.
However, in recent years, these limitations have disappeared mainly due to the increase in the variety of
strain measurement methods and the use of various markers (Fossen, 2016).

Rock Quality Designation (RQD) is a parameter that provides a quantitative judgment of rock mass
quality obtained from drill cores. This factor can be applied to detect the fractured zones due to fault systems
(Madani Esfahani et al., 2013). Based on surficial evidence of mineralization, 12, 9, and 10 boreholes were
drilled in three stations of Asad, Chah Abbas, and Qaleha by the Iran Geological Survey. The 3D diagrams
of lithology, RQD, oxide, and sulfide mineralization were obtained by Rockworks software. The diagrams
show that in the two areas of Asad and Chah Abbas, which are closer to the main fault of Dasht-e-Bayaz
and, based on surface evidence, have pure shear signs, and copper mineralization occurred in places with
lower RQD, which probably corresponds to subsurface faults.

3-Results and discussions

In the field survey, strain markers such as silica nodules and opened veins were measured in three drilling
stations, and the data collected from more than 120 samples were entered and calculated using ellipse fit
software. Table 1 shows the values of the average of tectonic strain parameters in each station, where Rxz
or Ellipticity (ratio between the long and short axes of the ellipse), 0 is the angle between ISA; (the
Instantaneous Stretching Axes) and the shear plane, and K is elliptical 3D shape coefficient of strain
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(Fossen, 2016). The parameters were plotted in the Fossen diagram of the strain ellipsoid shape (Fig. 1).
Fig. 2 shows profiles of the XZ plane of the strain ellipsoid at three measured stations.

Table 1. Mean amounts of tectonic strain parameters in three stations.

Station Rxz 0 K
Chah Abbas 7 32 0.7
Asad 8 41 0.55
Qaleha 13 53 0.35
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Fig. 2. Profiles of the XZ plane of the strain ellipsoid at three measured stations.

4-Conclusion

Drilling information shows that in Qhaleha station, which has the most deformation of pure shear, the core
quality (RQD) is low, and the mineralization of copper oxide is high, shows that copper mineralization
happened in direct connection with the stretching process at the same time as activity of DB fault terminal.
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The dominant shearing type in the region is pure and tends to be simple as it moves away from the main
fault of Dasht-e-Beyaz and its major branching faults. The relationship between core quality and copper
mineralization revealed that the proximity to the main fault and the faults branching from it is directly
related to mineralization. The alignment of mineralized veins with tensile structures indicates the effect of
fault terminal function on mineralization.
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Fig 3. Three phases of deformation: a stretching phase between two sinistral strike-slip faulting.
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Fig 4. Tension veins in two perpendicular directions (2, 3) following a fracture process (1).
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diagram.
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Fig 6. Fence diagram of (a) lithology, (b) RQD, (c) Sulfide mineralization, and (d) Oxide mineralization in Asad area.
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Fig 7. Fence diagram of (a) lithology, (b) RQD, (c) Sulfide mineralization, and (d) Oxide mineralization in Chah Abas
eastern area.
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Fig 8. Fence diagram of (a) lithology, (b) RQD, (c) Sulfide mineralization, and (d) Oxide mineralization in Chah Abas
western area.
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Fig 9. Fence diagram of () lithology, (b) RQD, (c) Sulfide mineralization, and (d) Oxide mineralization in Qaleha area.
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Fig 10. Samples of silica nodules formed in andesite rocks of the region.
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Fig 11. Samples of opened silica nodules and calculation of tectonic strain values in the XZ plane of the strain ellipsoid
using Rf/@ and polar methods in (a) Chah Abbas, (b) Asad, and (c) Qaleha stations.
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Table 1. Mean amounts of tectonic strain parameters in three stations.

Station Rxz 0 K
Chah Abbas 7 32 0.7
Asad 8 41 0.55
Qaleha 13 53 0.35
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Fig 12. Determining the strain ellipsoid shape coefficient using Rxz-6-K-y image function (Fossen, 2016).
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Fig 13. Profiles of the XZ plane of the strain ellipsoid at three measured stations.
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