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Survey Area
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Motivation
• Weak primaries, strong multiples, and diffraction caused by the salt
• Limited seismic imaging quality near the salt structures
• Alternative methods CSEM, MT, gravity, and magnetics

Jupiter seismic line

NWSE
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Receiver orientation analysis

Orientation of instruments 
at the seabed is arbitrary 
and is defined by three 
angles:

• Azimuth  (z-axis, Θ angle)
• Pitch       (y-axis, α angle)
• Tilt          (x-axis, β angle)

Photo by K. Hokstad
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Receiver orientation analysis

• Assume source of the natural EM field to be a plane wave field 
and utilize 3 components of the magnetic field to estimate the 
receiver orientation on seabed

1. Tilt and Pitch angle

2. Separate 1D         
   downgoing field

3. Azimuth angle 

(Mütschard et al., subm. to Geophysics 2012)

(Amundsen et al. 2006)
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Receiver orientation analysis
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Joint inversion of CSEM and MT data

CSEM Magnetotellurics

Active method, periodically alternating 
electric dipole

Passive method, natural occuring 
plane wave EM source field

0.1Hz - 20Hz 0.001Hz - 10Hz

Skin depth 5km in marine environm. Skin depth up to 50km

High resolution, number of source 
positions

Low resolution, receiver spacing

Sensitive to resistors in a conductive 
background

Sensitive to conductors in a 
resistive background  

Vertical + horizontal resistivity Horizontal resistivity
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Joint inversion of CSEM and MT data

3D Contrast source 
inversion of the 
scattered electric field

Model devided into a 
background B and 
anomalous D region

Total field = background field + scattered field (Lippmann – Schwinger equation)
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Joint inversion of CSEM and MT data

1) Contrast sources

Definition of:

2) Data operators
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Joint inversion of CSEM and MT data

CSEM 
data fidelity

MT data fidelity

Lippmann - 
Schwinger

Lippmann - 
Schwinger

+ regularization

Objective function:

(Wiik, to be subm. to Geophys. Prospecting 2012)
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Joint inversion of CSEM and MT data
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Joint inversion of CSEM and MT data

Initial model for MT and CSEM inversion
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Joint inversion of CSEM and MT data

Magnetotelluric data only
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Joint inversion of CSEM and MT data

Horizontal 
CSEM

Vertical
 CSEM
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Joint inversion of CSEM and MT data

Joint 
horizontal

Joint
vertical
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