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ODbjectives

1D Magnetotellurics: Gravity:

vertical changes of electrical conductivity lateral variations in density

- Powerful to recover horizontal - Powerful to recover vertical contacts
structures between units
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\ Petrophysics: Units with same density /

or resistivity, but fewer with same values
in both resistivity & density

Y

Use of complementary information
from structural and petrophysical
point of view

= Cooperative workflow using standalone inversions
* Probabilistic 1D MT
» Deterministic 2D/3D gravity inversion



Workflow QoL

Probabilistic 1D Probability of rock
MT modelling units

Ensemble of 1D models

Standalone MT inversion Prock=1..n € [0,1]

1D = 2D/3D interpolation of probabilities

Domains of possible
N
lithologies

Assigning density ranges

Multiple bound constraints MT-constrained
disjoint intervals density model

v

Extraction of information [Prockzl,__,N] = sign(Yy=1.n)

v

Standalone gravity inversion
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1D probabilistic MT Data inversion S

« 1D trans-dimensional Markov chain Monte Carlo sampler - collection of models fitting data
» Robust to non-1D effects present in the data (Seillé and Visser, 2020).
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Multiple bound constraints using domains&a=s

Range of density contrast used allowed in gravity inversion Usage of prior info

No use

Spatially
e Common sense
Hydrogen Iridium
\ Elementary
Observed rock 1 Observed rock 2 Observed rock 3
N § oL TAZATAX: XV YOV KARATAL T4 X010 X SR 9X0X010 TEEp—
varying x MMM “
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Proof-of-concept MT+gravi G2

] 10 ohm.m, 110 kg/m3
Synthetic model s SMMCRORENE
A/5000 ohm.m, 170 kg/m3

20 ohm.m, 0 kg/m?

2.5
« 3D MT forward simulation computed
for 16 MT sites along a line (ModEM)
+2.0
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Geological structural model from Pakyuz-Charier 2018; _ . ‘
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Proof-of-concept

1D probabilistic MT Data inversion and fusion into 2D

s I | T T T

: 7:
—1000 |- gy N N
’

Depth (m)
'I_.
(O}
o
o

—2000 :

v —-2500 - ;
ensemble mean

—-3000 i i r‘\l I i i
£ -1 0 1 2 3 4 5 6
E Logyy Resistivity (2.m)
= o
E 'S
2 2 2
o =)
g
[=)]
—
[=1)
i=]

distance (m)

» 1D ensembles of each MT site are filtered given prior assumption on the
lithologies’ resistivities and fused along the 2D line given prior
THE UNIVERSITY OF assumption on spatial lateral continuity (Visser 2019)
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Proof-of-concept

Inversion results

Domains using all model
realizations from probabilistic <
MT inversion

AV

Gravity inversion using disjoint
multiple bound constraints <
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Conclusion and discussion IO

= Undercover imaging, basement

» Results from probabilistic MT Inv

= Constraints for gravity - basement

= Cooperative workflow using standalone inversions

= Probabilistic 1D MT

= Deterministic 2D/3D gravity inversion using MT
domaining
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Western Australia, depth of cover estimation 10
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Finish note: current investigation
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Real-world application
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14°E 120°€ 126°€ 130+ broadband MT sites
A High resolution gravity

30°S+

- Thickness of cover

34°S1 34°S - Depth to basement
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Colour: Bouguer anomaly.
Courtesy of Geological Survey of Western Australia (GSWA)
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