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“If vou don't reveal some insights soon, I'm going
to be forced to slice, dice, and drill!”
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With the publication of the new gravity field compilations by the "AlpArray Gravity Research Group, AAGRG"
(Zahorec et al., 2021), a database is now available that meets the requirements for the 3D modeling. The newly
computed gravity fields are published on a 4 km x 4 km grid (Zahorec et al., 2021) for both completed Bouguer-
(left) and Free air anomalies (right). These compilations are determined by the negative gravity in the Alps and
the Po Basin in northern ltaly, the Ivrea high in the western Italian Alps and the dominant high in the Bouguer
anomaly in the Liguro-Provencal basin.
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Gravity maps with the coasts marked with green lines. (A) Bouguer
anomaly: The new AAGRG Bouguer gravity map of the Liguro-
Provencal Basin. This map is based on a4 km x 4 km grid of the
complete CBA map. (B) The residual field of the CBA after
elimination of regional anomalies that would hinder the
interpretation in the local area of the Liguro-Provencal Basin.

(C) Free air anomaly: compiled by the AAGRG for the Alps and their

foothills. On land

, the Free air anomaly follows the topography of

the surface. Offshore, in the Liguro-Provencal Basin, significant
gravity differences can also be observed due to uneven bathymetry
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(a) Main Alpine tectonic units and (b) Submarine geological units (IGME 5000, after Asch
(2003)): 1 oceanic crust formed during rifting in the area; 2 thinned continental crust
stretched during rifting; 3 undifferentiated continental crust; spots in 4 are intrusions of
igneous rocks; 5 represents ophiolites.
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Shape curvature

Terracing and clustering

Euler deconvolution

3D gravity modeling IGMAS+

Gravitational Potential Energy
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Free Air anomaly

Coast lines

3D Model

Mantle voxelcube,
Kumar et al. (2023)

60 200000.0 400000.0 600000.0

(a) ~ (b)

The 3D model looking North with Free air anomalies above the actual model (a) and (b). Below, on the pink layer,
one can see both the vertical sections on which the 3D model is defined, and the positions of the approximately 3000
model stations (pink dots) which are removed in (b). In green: seismic Grad-Moho (Grad et al, 2012), loaded for
comparison purposes. Below is a view of the model crust with different crustal structures (different colors, table above)

down to a depth of 50 km. The mantle voxel cube (dark brown) contains the upper mantle velocities converted to densities
according to Kumar et al. (2022).
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The resulting gravity maps of the Liguro-Provencal
Basin modelling: upper panel from left to right: (A)
Free air anomaly - (B) calculated model gravity;
lower panel (C) - residual field of both.

Name
[ ]o1_water
[ 1020_Loose_Sed
[ 1021_Loose_Sed_Molasse
[ ]1022_Loose_Sed_Po
[030_con_sed
[71031_con_Sed_Molasse
[ 032_con_Sed_Po
M 04_uU_Crust_Apennine
I 05_U_Crust_Distant_Dense
M 06_u_crust_Moldanubia
[[]07_u_crust_Bohemia
[ 08_U_Crust_North_east
M 09_U_Crust_Saxothuringia
M 10_U_Crust_Vosges
M 11_U_Crust_Molasse
M 12_u_Crust_E_Alps
B 13_U_Crust_nae_Clue
M 14_U_Crust W_Alps
M 15_U_Crust_Po
[ 116_U_Crust_NE_Adria

Density[kg/m?]
1024.999998
2200.0
2200.0
2200.0
2400.0
2400.0
2698.198993
2720.0
2720.0
2699.999998
2740.0
2679.999999
2700.0
2659.999998
2720.0
2739.999999
2730.0
2700.0
2700.0
2629.999984

Name

B 17_U_Crust_Ivrea

M 18_U_Crust_SE_Adria

M 19_L_Crust_North_West

M 20_L_Crust_North
[]21_L_Crust_Europe
[]22_L_Crust_North_East
[]23_L_Crust_west

M 24_L_Crust_E_Alps

M 25_L_Crust_East

B 26_L_Crust_Ivrea

] 27_L_Crust_Liguria_and_Apennine
B 28_L_crust_Adria_and_Corsica
M 29_Mantle

M 30_Mantle_2

31 _Base

[ ITop

[lreference

Density[kg/m?]

2700.0
2699.999999
2761.379007
2917.336256
2789.616911
3106.348911
2960.0
2946.746194
3049.999995
3103.011971
2820.0
3032.036036
3506.580529
3406.657679
3314.999991
0.0

0.0

Table: Model densities used in our model of the Ligurian
Liguro-Provencal Basin. (after Spooner, 2019). Note: Density
values with 6 decimal places are calculated by inversion.
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Map view of the actual 3D Model (including the modified crustal ,,Cameron model” - polyhedrons) with
the voxelcube of the ,,dynamic_model*“ between the depths of 50 — 300 km (grey)

Open Project [ Save Project ~ Add View ~ Tools = B % 40 & E B M oz O NE b M & ® [ a
Find: @ Search [Treel... ® ® 5 | iy 3D View[0]

v @Workspace
v EE Project
v B Additional Data
[~ Staedte.csv
> Clipplanes
v Bie Model []
v Fields
v @ Gravity: z-component
calc Gz
M 4| meas Gz
3 2| Residual Anomaly
» R Interfaces
» [ Sections

Stations
_ﬁ_

Property Editor Body Manager Information

[&] %= [=]

¥ VoxelCube
name X-Y-Reduzierter voxel_mean_model 100-300 ...
Transparency [
Cube Type Density Type
Algorithm Mewton FFT (MultiCore)
Usefinvert Cube anomaly [ true
minimize edge effect 4 true

¥ Dimension
¥
z
Cells

¥ Lower

¥ Upper

| P2 Autamatic Undate | Used7EOMotszM

NGMAS+ started]



IGMAS+ (1.4.8776) [IGMAS+_Project - V_2022_06_24_17_14] - L

:H J B e~ oz E O A N A i . = | 8 (] #Z Search [Hele
v[0]

B3 2D Maps View

&= APDAAT EC

3D view of the gravity
effect of the voxelcube
sdynamic_model

depths between 50 - 300
km

A .min ~ 140 mGal

Automatic Update

(@ Modell-Ron... ORe:ModeII... Ajay-Mail-2.. [+ & o) @ O Ml @ e (W ° E g 0 @ [+ 6MAS: (1. A B © & Q) i

26.06.202




Section 25, gravity effect of the voxelcube ,,dynamic model*, depths between 50 -300
km, in relation to the measured field (Free Air anomaly)
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Cross section 25, 3D Model (based on a modified crustal ,,Cameron model*) with the voxelcube

sdynamic model*“ between the depths of 50 - 300 km
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Terracing was calculated  with
minimum curvature, grid spacing of 2
km, a gamma threshold of 0.1 and 200
iterations; (residual gravity field).
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Visual correlation of proposed areas of different crustal
types: The boundaries of the different domains from the
work of:

- Asch (2003) in blue color and the work of
- Dannowski et al. (2020) and
- Rollet et al. 2002) (yellow and red lines)

of free gravity were superimposed.

The overlay shows that the main contours of the central
gravity high coincide well with independently proposed
crustal domains. The black line in the center indicates the
position of the PO2+Makris seismic profile.

Left: Geological map of Asch (2003) (left) and the terraced
Bouguer anomaly (right).



Evidence for rifting of the basin from data and methods used

Observation/analysis results for rifting processes YES NO
AAGRG and smoothed Free air anomaly (chapter 3.3) x

AAGRG and smoothed Bouguer anomaly, residual gravity X

(chapter 3.2)

Terracing & Clustering results (chapter 5.2) X

Shape curvature (chapter 5.1) x
3D-modeling (chapter 5.3) X

Euler deconvolution (chapter 5.5. and appendix) X
Gravitational potential energy (chapter 5.4) X

Combined interpretation (chapter 6)

strong indication

X
X
X

unclear/ambiguous

weak indication
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