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Deformation in carbonate rocks

Conditions governing deformation
of carbonate rocks

Pressure/temperature
Stress field
Geodynamic setting
Lithology
Fluid circulation

gk

(e.g. Delle Piane et al., 2017)

Different behaviour of carbonate
rocks during deformation due to
their lithological variability
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Deformation in carbonate rocks

What steers the strain localisation?

\4

New insights from the footwall succession of the Belluno Thrust
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Geological Setting
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Geological Setting

eastern Southern Alps (ESA)
South verging retro-belt of the eastern sectors of the Alpine Chain

VT
Valsugana Thrust

\ BT

Belluno Thrust

BMT

Bassano-Maniago
Thrust

/

Thrust

/

Generic fault

Vicenza
Locality Adriatic Sea
y 100 km

River and lake

After Castellarin & Cantelli (2000)

|
)

Main thrust fronts

"\\ E 0 km 200 km 400 km

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




Geological Setting

1350000

a) anticline
b) syncline

[_1Quaternary deposits

Tertiary flysch and
molasse deposits
Upper Permian and
Mesozoic cover
Hercynian basement
B \ith lower Permian i
pluton and volcanic rocks;
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After Doglioni, 1990 and Vignaroli et al., 2020

The analysed succession belongs to the 3+

footwall domain of the Belluno Thrust a-s-I-A

Venetian Pre-Alps

Southernmost portion of the Eastern Southern Alps, bordered
by the Valsugana Thrust to the north and by the Venetian plain
the south
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Structural framework
of the study area
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a) contour of poles to bedding, fold axes and
computed fold axis (“Bingham Analysis” on
pole to bedding); b) contour of poles to axial
planes (green circles); ¢) contour of poles to
fault planes; d) contour of poles to C-planes;
e) contour of poles to detected S-surfaces .
“Hoeppener transformation” for the tangent
lineation plot was applied to plot the direction
and the sense of movement of the footwall
block in plots (c) and (d).
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Variability of deformation processes
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STRUCTURAL DOMAINS
of the San Donato-Costa Thrust zone (SCTZ)

Copolet
1100 NNW Col de Bella Val del Sasso e SSE 1100
San Donato Grale
1000 ‘ 1000
900 - 900
Hanging wall
domain
600 | 600
500 - 500
NORMAL SYCCESSION OVERTURNED SUCCESSION N.SUCCESSION el A B )
Copolét
1100 NNW Col de Bella Val del Sasso SSE 1100
San Donato Grale
1000 ‘ 1000
900 - 900
Thrust zone  w. 500
domain 700- 700
600 600
. , 500 500
ma.s.l. ma.s.l.
ma.s.l. A B ma.s.l.
Copolet
1100 NNW Col de Bella Val del Sasso SSE 1100
1000 San Donato Grale | 1000
900 900
Footwall ., |\ -
domain
600 = 600
500 - 500
ma.s.l. A ma.s.l.

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA




Hanging wall domain
(normal succession)
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Hanging wall domain
(normal succession)

Weakly folded S
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Hanging wall domain
(normal succession)

Weakly folded
bed
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Thrust zone domain
(overturned succession)
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Thrust zone domain
(overturned succession)
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Layer parallel
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__marlybeds

Thrust zone domain
(overturned succession)
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Footwall domain
(overturned and
normal succession)
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Footwall domain
(overturned and
normal succession)
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Eastern hanging wall and footwall
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Deformation through the San Donato-Costa Thrust Zone (SCT2)
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Parameters steering deformation

XRD RESULTS (marly and calcareous beds) l Calcite
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2- MARLY LAYER
THICKNESS

3- SPATIAL ORGANISATION
OF MARLY BEDS
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Parameters steering deformation

XRD RESULTS (marly and calcareous beds) l Calcite
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4- OBLIQUITY OF INHERITED SURFACES
WITH RESPECT TO THE STRESS FIELD

o dip angle of the back limb bedding

B: dip angle of the forelimb bedding

¢: dip angle of the axial plane (basal portion of fold)

¢’: dip angle of the axial plane (upper portion of fold)

5- INVOLVEMENT OF FLUIDS

6- GEOMETRICAL FRAMEWORK WITH RESPECT TO THE STRESS FIELD I
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4- OBLIQUITY OF INHERITED SURFACES
WITH RESPECT TO THE STRESS FIELD

o dip angle of the back limb bedding

B: dip angle of the forelimb bedding

¢: dip angle of the axial plane (basal portion of fold)

¢’: dip angle of the axial plane (upper portion of fold)

o: dip angle of the shear surface

5- INVOLVEMENT OF FLUIDS




Implications for the
seismic cycle

Strain
hardening

Strain
softening
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Implications for the
seismic cycle

Strain
hardening

Strain
softening
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- - Coseismic rupturin
Implications for the paunng ..

seismic cycle
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N OA
Implications for Strain

. hardening
fold-and-thrust belt formation
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L OA
Implications for Strain

. hardening
fold-and-thrust belt formation
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o . .
Implications for A Coseismic rupturing

Strain
. hardening
fold-and-thrust belt formation
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