
Spartan MT Deep Resistivity Sounding

Among the petroleum basins of Argentina,
the Neuquén Basin is the leading producer
of hydrocarbons. The basin holds 35% of
the country's oil reserves and 47% of its gas
reserves. The 137,000 km² basin, situated
entirely onshore, is part of the Sub-Andean
trend which extends the entire length of
South America.

A porous host formation with three paleo-
marine sand bars forming traps, was
detected by 3D seismic surveys at depths of
600 to 650m.  Drilling encountered oil in the

A Spartan MT survey was
conducted to test the
practical  scale profile of
MT resistivity sites over
the porous host formation
to detect and delineate
the:

Porous formations with
MT-resistivity imaging.

Petroleum-saline water
interface.

Lithologic variations,
structural displacements,
and variations in porosity
within the sedimentary

·

·
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central trap and water of differing salinities in
the two flanking traps.

Electrical resistivity data is extremely
sensitive to detect and delineate variations
in rock porosity. Advanced Magnetotelluric
data acquisition and modeling techniques
allow imaging of lithologic units, porosity
variations and structures at all depths in the
earth's crust. Advanced deep imaging
employing magnetotelluric (MT) resistivity
data is used to enhance the interpretation of
seismic data for oil exploration.

PURPOSE:
Deep Drilling Encounter s Oil in Centr al

Trap a t Neuquén Basin, Ar gentina

Electrical resistivity data is
extremely sensitive in
detecting and delineating
variations in rock porosity.
The application of MT is
used in settings where
other exploration methods
such as seismic, gravity or
magnetic encounter
problems, are cost
prohibitive, or yield
ambiguous results.

MT technology provides
easily interpretable
results, plotted in the
resistivity parameter used
in well logging. MT data
provide complementary
information to that derived
from seismic exploration,
even in adverse settings.

CHALLENGES:

Seismic time section from a 3D model, plotted with drill-hole traces.
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RESUL TS:

The results of Seismic 3D
survey and the results of
the MT survey correlate
well with those obtained
from the drill-hole surveys.
Although the MT survey
could not resolve
resistivity contrasts
related to the fluids
contained in the thin trap
features, variations in
formation resistivity are
clearly evident.

Lithologic determination
and structural
interpretation is greatly
enhanced with the MT
results.

Scaled depths of this data
format provide an aid to
interpretation of seismic
time sections.

MT can detect basement
depth, which may allow for
the correction of static
effects of seismic studies,
using the basement as a
common reference.

2D MT model - seismic time section well-log composite image

2D inverse model cross section with structural interpretation

Traditionally, MT technology has been utilized in petroleum applications to control the
thickness of volcanic rock overlying deposit formations, where the crystalline layer
typically degrades or prevents the acquisition of quality seismic data.

Advanced 2D and 3D provides a fast, reliable and flexible means to image
porous formations, or unproductive low porosity units. High angle structures can be
detected and delineated through MT imaging of marker horizons.

Analysis of reservoir resistivity prior to drilling could provide better target prioritization
and decreased drilling cost. Periodic MT monitoring of reservoir resistivity patterns
might be employed to verify flow and could provide production gains.
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Quantec Geoscience Ltd.
has been providing the industry
with excellent geophysical
services for over 20 years.

Our offices throughout the world
allow access to a collective
knowledge database of
thousands of projects with
practically all possible
geophysical surveys.


