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— N7 g | D hea e Fhis 1,0 Ta * 00 1. Introduction: Coseismic deformation in high-porosity granular media represents a topic to be investigated as the
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mechanical behavior of sediments is typically associated with slip-hardening and velocity-strengthening processes,
which hamper the nucleation and propagation of seismic slip. We hereafter provide evidence for coseismic deformation
under shallow burial conditions (< 1 km depth).
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2. Geological setting: The studied extensional fault zone is located along the Vitravo Creek, Crotone forearc Basin,
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SONE L enian Sea \‘ | South Italy and deforms Plio-Pleistocene high-porosity, shallow marine sandstones and conglomerates.
N 3. Fault zone structure: The fault accommodated ~50 m of displacement and is composed of a core bounded by a 2-3
Historcal . % cm-thick dark gouge, a ~1 m-wide mixed zone, and footwall (8-9 m-wide) and hanging wall (5-6 m-wide) damage zones,
earthquakes . . . g . . . . .

“4350%\05“1"" e with a wealth of deformation bands and subsidiary faults organized in conjugate sets resembling R-R' Riedel pattern.

.D. 10 0 25 50 . - - = ~ ——— . = - - - - - Tag Wig # -
| *Studiedfaultzone & PP : T

,” Extensional fault
N « Strike-slip fault
[_] Onshore Crotone Basin
Earthquake Magnitude (M,,)

4. Microstructural features: Deformation bands
display moderate grain size reduction and fabric
reorganization imparted by granular flow
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. i —— 4 overprinted by cataclasis after porosity loss.
v, wadanaysis  The dark gouge shows severe grain size
2olf monewsss reduction, accompained by tectonic mixing of
different sedimentary layers. The gouge displays a
gradient of grain size reduction with the footwall
side being more comminuted than the hanging
" ¢ i p _wallside.
Ui\d‘f it d 4: @"& S A - . O"{b&~ c}'z’%@ &QQ} 'bc;\@ \oé@ .\o@% &
— Undeformed sandstone 70 3Fine grained fraction 5_ Mlneraloglcal analysls: QuartZ, CaICIte, and
= —— Deformation band S (=2um) . . 8,
& | C1 Variabilty range gss = wozressnisone f@|dSpAr-plagioclase  dominate the undeformed e
% 197 mean ©= 1705+ 2.9 um host rock and deformation band samples, while i
o |mean@=1setE28ym dark gouge shows high amounts of phyllosilicates A A A
£ 9 € % — : _— . LSRR B0 vt
3 £ (illite and smectite). In short-ordered illite-smectite [EER. ASSRERE R R
2 10 Lo . ® o (L ORE NS AT (8 WSRO ARGl 25,0 TA%L 417
A T | S I BV BTEE layers of dark gouges, the percentage of illite is st gt g

ar ‘..",’

structures.

| 60 Whole rock Il Dark gouge
~ 55 4composition (> 2 um) [ ] Foliated sandstone

: ¥ & & TPRETRR : : Black gouge | ranstionmixin zn HW ama e zone
00 e sre o 1O A 60%, while it is less than 25% in other deformation ———2=—=~ o o |} e
: S S : s e ¥ » @ ‘ ﬁ T ¥ e;’ K 3 R ‘57,1 i X "'.

6. Mechanical properties: The host footwall
sandstone shows a slip-hardening behavior under
both aseismic and coseismic slip rates with dry
*1] w1 _L1_ and fluid saturated conditions at normal stress of
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