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Project Workflow

Source & Wave Propagation




Our goals within the SECURE Project:

1. To collect and homogenize available geological data for the three study areas for

defining their crustal and shallow geological structures.

This WP will furnish input data for the WP1.1 “Crustal Velocity Models” and WP2.1 “Kinematic and Dynamic
Earthquake Rupture Modeling”.



Study areas

Central Apennines paleogeographic and
tectonic overview

Area 1
« W-dipping Adriatic monocline
 Sibillini thrust front/Olevano-Antrodoco
lateral ramp
« Two W-dipping normal fault systems
* E-dipping low-angle Alto Tiberina Fault
« 5 large intermountain Q basins

Area 2
* E-W trending Gran Sasso thrust salient

Area 3
* Fucino largest Apennines intermountain
basin
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Study Area #2 — Middle Aterno Valley
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Key observations A E—

D2: Bagno depocenter
D3: Onna depocenter
D4: Poggio Picenze depocenter

1. Numerous depocenters with B iuicipocene
variable thickness

D7: Caporciano depocenter
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2. «lslands» of outcropping bedrock
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3. Bedrock morphology controlled by
tectonics and karstic features

42°21°0”N

£
°

Florio et al., 2021; https://doi.org/10.1016/j.tecto.2021.229044 == |

O ZTU T 13°39'0”E



e

tudy Area #2 — Middle Aterno Valley W
=TT P T T i S L]
REs S W iy WY A TS
* 6094 data points

« Uneven distribution
« Zero thickness along margins and within the b

AR T TR A ey

. - T
' 4 » T ¥ e St g
- ! { ,tw’lﬁ.ﬂ_’,,‘ Ty
3 2 N I b T BA G
@ o) P, 7 il
v a2 Y ¥ X

N




Study Area #2 — Middle Aterno Valley
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Study Area #3 — Fucino basin

CERCHIO -~
)77
~PCF: -

! ;:_: .
'E'./S.BENEDETTO

o V [ T T 1

U. Pleistocene- Holocene
continental deposits

IT]
Plio- Pleistocene
= continental-deposits il
IT]
IT]

["] Neogene Flysch deposits

Cavinato et al., 200 (] Carbonate deposits










WAL g == il = ~ - =3 E I

— i i i > Seisogénic:Sourc
Y Area’3 lcm‘o ba SL : : . https://diss.ingv.it/

7

TS

=

b
\

—
i

Capable faults:
https://sgi.isprambiente.it/ithacaweb/
N‘ | | j) "‘!‘ \" i - <

i :‘Mw o
P




Study Area #3 — Fucino basin
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Study Area #3 — Fucino basin
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* Deep structure of the Fucino basin

* Miocene flysch depocenter (?)
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Study Area #3 — Fucino basin

Key observations

1. Presence of
subsurface
geological
complexities
associated with
velocity inversions
(along the basin
margins)

a

Boundary

A-

Old uplifted
successions

faults

A-Type marg®
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F, decreases
N

Boundary
faults

e

—_—
Variability (Vs, F,, A,) due to
intercalated coarse-grained sediments

- Simple H/V pattern (pseudo-1D)

to 1D
7z

Mostly coarse-grained

1 Bedrock B sediments (gravel, sand)
; Intercalated coarse-
Mostly fine-grained :
O ccdiments (silt, clay) I (breccia, conglomerate)

and fine-grained (silt,
clay) sediments

B - Type

b 2D/3D complexity

- Complex H/V pattern (Fo, F1, masked Fo)
- A1 can be > Ao
- HVSR can capture Fo, but poorly efficient

F

—_
C 2D/3D complexity

- Same complexities as for B-Type, even more complex
due to Vs inversion (attenuated Ao)

Di Naccio et al., 2020; https://doi.org/10.1016/j.enggeo.2020.105583

- 2D/3D complexities not evident from surface morfology




Takeaways

Central Apennines is not like the Basin and Range province in the western United States,
where hanging-wall basins were born and evolved only under the control of extensional faults.

Central Apennines basins are characterized by complex geometrical and stratigraphic
characteristics, due to their origin during compressional tectonic phases and their younger
evolution during extension.

During the compressional tectonic phase, these basins formed as thrust top or shallow
foredeep basins and hosted the main depocenters of flysch deposits (flysch is interlayered
between the limestone bedrock and the Plio-Quaternary continental infilling).

The bedrock morphology is often controlled by karstic phenomena.

Due to their thickness, their deep geometry and sedimentary infilling is inferred from indirect
geophysical interpretation.

. Along their margins, the alluvial or lacustric infilling interfingers with coarse, often cemented,
alluvial fan or slope deposits that may have mechanical characteristics similar to the limestone
bedrock.
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