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s 1 Regional cross-section of the WAMB
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Figure S1. (a) Map of structural units from the WAMB (Beck et al[[1998). The black solid rectangle

represents the study area. (b) A-A’ cross-section of the external part of the Alps, close to the study

area (Beck et al[[1998). (c) B-B’ cross-section crossing the Aix-les-Bains area, showing the geological

structures, thermal water circulation, and mineral and thermal water wells (Carfantan et al[2003)).




v 2 Location of the reference stations
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Figure S2. Location of the (a) remote and (b) local reference magnetotelluric stations used to process

the survey.
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3 1D inversion

After conducting the dimensionality analysis, we tested 1D inversion using the RIMCMCMT isotropic
code by [Brodie and Jiang| (2018b)). 1D inversion was performed using a probabilistic trans-dimensional
Markov Chain Monte Carlo method implemented in the RIMCMCMT code [Brodie and Jiang| (2018a).
The MCMC 1D inversion has the disadvantage of a strong assumption on the geological structure but
its advantage is not to depend on regularization (prior model and smoothing); the parameter space can
be fully explored and global minimum found. This code allows for two different kinds of input, either
the real and imaginary parts of the Berdichevsky invariant of the impedance tensor (Berdichevsky et al

1980; Berdichevsky and Dmitriev|2008)).

Ziet =) ZasZuy = ZuyZoe) (1)

or averaged apparent resistivity and phase data, namely the geometric mean of the apparent resistivity

and the arithmetic mean of the phase Brodie and Jiang| (2018a)).

p = \/Prsbys Baer = By + 0y0) /2 2)

The rotational invariant Z4.; was chosen for inversion in a frequency range from 10% Hz to to 25 s. Data
errors are considered as estimated by the FFMT processing. The burn samples were 2 - 10%, from a total
samples of 106, A maximum of 40 layers were considered, with an interface depth of 5000 m and 400
depth bins, the resistivity range from 0.1 to 10° Qm, with a quantity of resistivity bins of 400 and a
credible interval of 0.9.

1D inversion models for each MT site are shown in figures S5 and [S6] for comparison with the 3D isotropic

inversion.



s 4 3D models

s 4.1 Choice of prior model and smoothing constrain values for 3D inversion
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Figure S3. Nonlinear relationship between parameter o used in ModEM, and the correlation length L

defining the exponential covariance assumed in this inversion code (Rodgers|2000)).
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Figure S4. Apparent resistivity and phase curves from 46 magnetotelluric (MT) stations deployed around
the Vuache Fault. The apparent resistivities (upper panel) and phases (lower panel) were calculated
from the off-diagonal components of the impedance tensor Z. The red and blue solid lines represent
the averaged apparent resistivity and phase for each off-diagonal component (Z,, and Z,,), while the
black line corresponds to the average of both components. The results show that the variability of the

apparent resistivity ranges between 10 and 100 Qm.

s Prior model resistivity values were tested for 12, 50 and 100 2m. For the inversion, a period range

» between 0.001 and 40s was chosen according to the results from Figures[S3| and [S4]
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Figure S5. Influence of the prior model on the final model. Cross-section along the profile P2 (Figure
12 in main text for reference) for models M1.1-3 with homogeneous prior models (a) 12, (b) 50 and (c)

100 Qm. 7
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Figure S6. Influence of the smoothing parameter o on the final model. Cross-section along the profile
P2 (Figure 12 in main text for reference) for models M1.4-6 with o = (a) 0.6, (b) 0.4 and (c) 0.2.
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o 4.2 Model parameters

Table S1. Parameters for the isotropic M1.1 to M1.6 models

Parameter of the isotropic model without rotation
Frequency range used 0.001s to 40s

23 frequencies, 5 points per decade

Horizontal 108x80 cells (160m x 160m), 15 padding cells.
Vertical 60 cells, initial thickness: 60m,

growth factor: 1.13

Mesh
Topography SRTM 30 m resolution, interpolated
Rotation 0°
072z = 0.1/ Zye Zzy|
Error floors Impedance Ozyy = 0.1/ Zys Zy,|
O Zays Ozyz = 0.007\/|Zyy Zyy|
Fixed errors Tippers OTg, 0Ty = 0.03
Inversion parameter 7T, 7Z
Prior models tested 10, 50, 100 Qm
nRMS 1.69, 1.68, 1.70
Correlation length « 0.6, 0.4, 02
Total nRMS 1.7, 1.38, 1.23




Table S2. Parameters for the models tested in the study as in Table 2 of the main text, but with nRMS

values given for the whole period range (0.001-25 s).

Model Inversion Rotation Starting Damping Damping Smoothing nRMS nRMS

model A Aani « 7, T Initial

M1.1-6 ZT, iso 0° 10-100 Qm 10 - 0.2-0.6 1.23-1.72 3845
M.ZT1 ZT, iso 320° 50 Om 0.1 - 0.4 1.10, 1.16  3.00
M.ZT2 7T, P3 320° M.ZT1 1 0.4 0.92, 1.08 0.97 3.00
M.ZT3 7T, P3 320° M.ZT1 10 0.4 0.92, 1.07 0.97 3.00
M.ZT4 7T, P3 320° M.ZT1 100 0.4 1.03, 1.21 1.14 3.00
M.ZT5 7T, P3 320° M.ZT1 1000 0.4 0.9, 1.05 0.95 3.00
M.ZT6 7T, P3 320° M.ZT1 10000 0.4 1.48, 1.58 1.51 3.00
M.Z1 Z, iso 320° 50 Qm 1 - 0.6 1.46, - 3.71
M.Z2 Z,P3 320° M.Z1 1 10 0.4 0.83, - 3.71
M.Z3 Z, P3 320° M.Z1 1 1 0.4 0.94, - 3.71
M.Z4 Z, P3 320° M.Z1 1 0.1 0.4 0.94, - 3.71
M.Z5 Z, P3 320° M.Z1 1 100 0.4 0.84, - 3.7
M.Z6 Z, P3 320° M.Z1 1 1000 0.4 1.07, - 3.71
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a 4.3 Map view of the M.ZT1, M.ZT2 models
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Figure S7. Map view as Figure 12 in the main text but for the M.ZT1, M.ZT2 inversion. (a, b) Isotropic
ModEM inversion M.ZT1, and M.ZT?2 principal resistivities; (c, d) parallel; (e, f) crossing the Vuache

Fault; (g, h) in Z direction.
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4.4 RMS map for M.ZT1, M.ZT2 models
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Figure S8. The misfit maps for joint inversions of impedance Z and tipper T in local coordinates: (a,

b) isotropic model M.ZT1; (¢, d) P3 model M.ZT2. Vertical axis corresponds to a direction parallel to
the Vuache Fault (VF) and horizontal axis is normal to the fault. The nRMS is calculated for periods

> 0.1s, for full impedance (a, c) and tippers (b, d). Color shows anisotropy index n = p1 vr/p| vr-
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s 4.5 Seismicity and anisotropy index for M.ZT1, M.ZT2 models
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Figure S9. Map view of the M.ZT1, M.ZT2 models: (a) isotropic model M.ZT1; (b) pjvr; (c) pLvF

principal resistivities of the anisotropic model M.ZT2. The Epagny 1996 earthquake (star) and its

aftershocks (white circles) are shown after Thouvenot et al (1998). Magenta circles visualize the

geometry of the Vuache Fault by a subset of aftershocks occurred "after day 10", and characterized by
a diffusive behaviour (Got et all2026). R1, R2, CR and C1 are the main features discussed in the text.

Red lines show profile locations and black triangles MT sites.
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Figure S10. Horizontal anisotropy index (7 = p1vr/pjvr) for the model M.Z3 (Agn; = 0.1) in map view
and along profiles P1-P2. The red colors indicate higher conductivity parallel to the fault. Note the

color scale difference to Figures 16 and 17 of the main text.
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Figure S11. Connection between R1 and R2 bodies imaged with the anisotropic Z inversion normal to

the Vuache fault MZ2.
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