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Abstract

This paper reports the results of the combination of multiple geological and geophysical exploration techniques in both pre-drill and post-drill
exploration stages. Detailed geological mapping and regional gravimetric and magnetoteluric surveys have been integrated with existing poor
quality seismic data in order to search for buried traps at the northern triangle zone of the Argentine Precordillera. The model was tested by a
10,000 feet study well whose lithological and structural data helped to calibrate the pre-drill interpretation. Outcropping foreland basin deposits
delineates a NNE- oriented upright fold located at the downthrown block of a major east-verging thrust sheet. The fold has a fault near its crest
and is dissected by a NE-SW trending left-lateral strike-slip fault. Near the edge of the triangle zone, high dipping beds of conglomerates are
related to a series of NNW- striking backthrusts. The Bouguer anomaly map shows a clear tectonic boundary between basement-involved
structures to the east and a lower density sedimentary fill of variable thickness to the west. Roughly E-W and N-S oriented magnetoteluric
sections allowed the recognition of lateral variations on the resistivity response of the sedimentary cover that can be related to reverse fault
juxtaposition. A deep high resistivity zone delineates a positive feature with a NW-SE strike that could be related to a west-verging fault-
related fold. The analysis of the well path deviation, drilled lithology and beds and fractures orientation from image logs allowed the
recognition of structural domains, fault zones and stratigraphic repetitions. Those features were successfully correlated with the outcropping
geology resulting in a better understanding of the subsurface structural geometry. Post-drill data acquisition and reprocessing along a key
magnetoteluric section improved the resolution of the model and recognized lateral variations that can be related to opposing vergence
structures. The integration of surface and subsurface data helped to reduce the model uncertainty and provided methodological insights for
future exploration at the triangle zone of the Argentine Precordillera and other fold and thrust belts.
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1) INTRODUCTION
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= The Bouguer gravity map delineates the
tectonic boundary between basement-involved
structures to the east and a lower density
sedimentary fill to the west.
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GRAVIMETRIC SURVEY:
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» 1450 land stations (precision: 0,5 mgal,
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TN s o U s i coupling of seismic sources to the terrain, high attenuation and
scattering in weathering layer, and steep dips of geological structures.
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3) SURFACE GEOLOGY AND GEOCHEMESTRY
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4) PRE-DRILL MT SURVEY

2. ACQUISITION

Why MT?

= Hardware: Metronix
ADUOQ7e.

= 24 stations and 5 lines
overlapping 2D seismic
sections.

= 5 channels per station:
EX, By, HX, Hy and Hz (Hz
was very noisy and was
not processed).

= Station spacing: less than
2 km.

» Target depth: 3 km.

= Registration time: 8 hours.

v Reflection seismic with low signal to noise ratio.
v Gravity anomalies indicate a possible depocenter.
v Need of complementary data to delineate structures.

1. FEASIBILITY & DESIGN:

= Target depth and dimensions estimated from complementary data.
= Formation resistivity values obtained from tables of typical values.
= |dentification of noise sources.

= Computation of skin depth to understand depth of penetration for

different frequencies and resistivity models: SD,,, =~ 500+/pam/ fuz

4. INTERPRETATION
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5) STRUCTURAL MODEL AND DRILLING RESULTS
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6) POST-DRILL MT SURVEY

1. MOTIVATION: Resistivity Log
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7) CONCLUSIONS

* Fold and thrust belts are challenging to explore because the difficulty of predicting the subsurface structure. High dipping beds, the abundance of faults
and strong lateral velocities variations causes seismic sections to show distorted images and become difficult to interpret. Natural field methods, such as
gravimetry and magnetotelluric, can not produce an unigue model of the subsurface geometry and have low resolution.

* On the other hand, the combination of multiple geophysical explorations tools coupled with high resolution data derived from geological maps can help
to constrain the possible buried geological configurations and to built a best-guess structural model.

* The Argentine Precordillera triangle zone is the result of the convergence between N-S striking east-verging thin-skinned structures against west-directed
backthrusts and NNW-trending basement blocks. In the subsurface of the study area this picture is complicated by the presence of oblique-oriented
lineaments and uplifts that interfere with the overlying structures.

» Fault-controlled gas anomalies are indicative of the existence a potential petroleum system. However, the lack of good quality regional seals and the
Intense structural history of the area results in a low trap preservation potential. Further exploration efforts should be directed to search for less
deformed locations capped by low permeability rocks.
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