Mineral composition of fault rocks from
the Koyna deep drilling project (India)

Composizione mineralogica di rocce di faglia dal progetto di
perforazione profonda di Koyna (India)
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Koyna area: dam
for hydroelectric
power &
agriculture & flood
hazards.

Koyna dam

Seismicity: started
after the lake
Impoundment in
1962.

[www.holidify.com]




Human-induced earthquakes
associated with Koyna water
reservoir operations in
intraplate areas.

World’s largest human-
induced earthquake (M 6.3,
1967).

World’s largest scientific
drilling project of induced
seismicity area from 2015.
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Seismicity in phase with reservoir water level variations.
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Drilling project to study the granitic basement and the fault rocks from 2015.
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* This repository
contains about 25
km length of cores.

 Boreholes
seismometers
Installed in the
wells.

§ * Geological,
geochronological,
geophysical and
microbiological
studies.




My goal: determination of fault zone

rocks mineral assemblage.
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2. Geological setting of Koyna area

: KBH1
Koyna region:
 Deccan Traps (68-
65Ma): basalts
Thickness: 500-
2000m

* Granitic Basement
(Proterozoic):
granite-gneiss,
granite, migmatitic-
gnheiss,
amphibolites.

Basement

[Misra et al., 2017 JGSI] Bottom



3. Methods

. 15 samples pulverized in an agate mortar.

2. Assembly on sample holders

3. Semi-quantitative analysis through powder

diffraction.

. Interpretation of diffractograms with
the HighScore Plus software®.
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4.1 Possible deformation events

1. Late Archean to Cretaceous: Indian
crystalline (2.7 Ga) basement
formation. HT shear zone and later
hydrothermal epidote + chlorite
precipitation.

2. Cretaceous: Deccan intrusion (68-65
Ma), intense geothermal anomaly and
possible chlorite filling of the joints.

3. Post-Cretaceous to today: quartz +
calcite precipitation in fractures.
Formation of brittle faults with gouges,
breccia, cataclasite.




1. Archean to
Cretaceous:
Indian
crystalline (2.7
Ga) basement
formation. HT
shear zone and
later
hydrothermal
epidote +
chlorite
precipitation.

Chlorite-bearing fault

Basement

Basement




2. Cretaceous:
Deccan intrusion
(68-65 Ma),
intense geothermal
anomaly and
possible chlorite
filling of the joints.
Possible
reactivated faults
by human-induced
earthquakes.

Chlorite filling of
the joints




3. Cenozoic: quartz +
calcite precipitation
in fractures,
formation of brittle
faults with gouges,
breccia, cataclasite.
Possible reactivated
faults by human-
induced
earthquakes.

Basement

Chlorite vein

Calcite + quartz vein

Basement

Altered chlorite+epidote-
bearing faults




4.2 Mineralogy of fault zone rocks
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5. Conclusions

« Koyna: human-induced earthquakes occurred since dam building.

¥

SCientiﬁC dr|”|ng prOjeCt (17 samples in Padua)

« Based on the study of borehole cores and XRPD analysis we propose the following
deformation sequence:

1. Formation of Indian crystalline basement, HT shear zones and later hydrothermal alteration
including epidote + chlorite precipitation (Late Archean to Cretaceous)

2. Deccan Traps, intense geothermal anomaly and possible chlorite filling of the joints (68-65 Ma)

3. Quartz + calcite filling of fractures/faults (Cenozoic). , _
Possible reactivated faults by

human-induced earthquakes

 This preliminary study of the fault rocks from the Koyna drilling project suggests that
chlorite-filled and quartz+calcite-filled fractures/faults are reactivated by the

human-induced EQs.




Thanks for your attention
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