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LOTEM Survey setup
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Current densities in a reservoir
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Typical transient
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\ Steep slope = current decay
flat = current flow
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Example of digital notch filter
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Selective vernce
example

SYMMETRIC REJECTION
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50 records
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Processing flow

PROCESSING FLOW:

data traces

trace sorting

header editing

coordinate check

source parameter input BINNING

DC-Heveling

prestack deconvolution

true amplitude filtering (notch, low pass, band bass)
phase adaptive filtering

drift removal

smoothing

windowing PRESTACK

average stack
median stack
robust stack STACKING

DC-eveling

deconvolution

true amplitude fiitering (notch, low pass, band bass)
phase adaptive filtering

drift removal

smocothing

windowing

apparent resistivity conversion POSTSTACK

apparent
resistivities
INTERPRETATION
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Interpretation flow
INTERPRETATION FLOW:

Resistivities
SvD/GU
Occam's
Profile/Constrained “FULL" INVERSION

Apparent Resistivity Imaging

Current Imaging

Neural Net Back - Estimation

Image Transformations APPROXIMATE IMAG

I-d Modeling
Thin Sheet Modeling
Full 3-d Modeling FORWARD MODELING

Well Log
Surface Electrical Methods

Other Geophysical Techniques
Data Base Correlation

Profile
3-d Fences
Multigrid Images
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Occam's inversion
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3D reversal example: axial conductor
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Hardware:Receiver views
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Multi-channel implementation (today)

. 156 dB (IFP + ADC), 42 dB initial gain (24 bit)
- automatic drift control between recording

+ less filters, more samples (4096), higher
sampling rate (8 kHz) (continuous at 40 kHz)

» synchronous recording
* multi-channels (1.5 km spread)
» small identical waterproof units

© 2000 KMS Technologies
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The Method
Basalt cover examples
Summary
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Vo

- Quarternary sediments
basalt, lava, tuff
(up to 800 m)

m's{m - " - Tertiary sediments
Pl & fluvial gravel and sand
(0 - 50 m)

Grebenh 1 . . . .
Y — Middle triassic sediments
limestone, dolomite, marl
(0 - 140 m)

— Lower triassic sediments
mostly sandstone of fluvial origin
(400 - 600 m)

- Upper permian sediments

anhydrite, limestone, marl
(up to ca. 160 m)

- Lower permian sediments
mostly sandstone of fluvial origin
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Germany - Vogelsberg:
resistivity section
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APPARENT RESISTIVITY <(OHM-M)

Germany -Vogelsberg MT data

Inversion result
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p,= 41.50m @
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TIME (SEC>
Fit of the inversion
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Ge r'many = Joint Inversion Results LOTEM - MT
Vogelsberg:
well log comparison
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Germany -
Vogelsberg:
Joint inversion
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Inversion Statistics LOTEM - MT Joint Inversion
GONT with BC29HZ] GONT with BC29E
scale factor free scale factor fixed
Inversion] Importancg
result

Number of

parameic

x*(MT) 5.26 (sep.: 5.35)| 4.8

x*(LOTEM )| 6.63 (sep.: 424 )| 1.69 ( sep.: 1.69)
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India Basalt
cover
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Geologic ma
of Gujarat
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Synthetics before survey

SYNTHETIC CURVES EARTH MODEL

Deccan Traps
(15, 20,30 km )

[C2m]

Sediments
(3km)

Depth [km]

Basement

>
=
>
=
4
)
@
ac
€
@
| .
®
a
a
<

IGMKGIn21487
L

Varied : 1st layer thickness
Offset : 10 km




India: Tr'ansmlﬁer'sn'es

KMST000017bb




Receiver sites
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India:
The Historic
Event
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India: Section R1
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Dyke photos
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Data appa & current

Apparent Resistivity Image
Profile length »»
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Current Image
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Occam's inversion of dyke data

Layered Inversion
Profile length »>
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Image of dyke data
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3D image of dyke data:
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3D image of dyke data: model 1
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Outline

* Summary
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Summary

* Lotem - a well understood method

* Hardware systems commercially available
+ Seismic style data acquisition

+ Seismic style data processing

» Interpretation tools exist (1D, 3D)

* More experience needed
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