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INTRODUCTION 

The Andes result from oblique subduction of the oceanic Nazca plate beneath the continental 
South America plate (Fig. 1). Between 27's and 32'S, the Andean Cordillera trends N-S and lies above a 
subhorizontal segment of the descending Nazca plate (Fig. l). From the Chile trench towards the 
foreland, the mountain belt consists of a series of N-S trending structural units: the Coastal Cordilleras, 
the Principal Cordillera (inactive volcanic arc), the Frontal Cordillera, the Precordillera and the Sierras 
Pampeanas. This work deals with the foreland basin geometry between the Precordilleran fold and thrust 
belt and the westernmost basement uplifts of the Sierras Pampeanas. 

Between 29" and 33" S, East of the Precordilleran thrust front, the NW-SE trending Desaguadero- 
Valle Ftrtil fault marks the western boundary of the Pampean ranges (Fig. 1, VF). In the foreland, in 
successive compressional basins alternate with basement uplifts, bounded by high-angle thrusts (Jordan 
& Allmendinger, 1986). Five structural domains can be identified from West to East (Rossello et al., 
1995): (1) the Precordilleran thrust front, (2) a proximal foreland basin, (3) the intervening Valle Ftrtil 
basement high, (4) a distal foreland basin and the Pampean Ranges. Our description of compressional 
structures is based on field observations and seismic data. 

PRECORDILLERAN THRUST FRONT 

In the Precordillera (Fig. 2) a series of east-verging thrust sheets involving Early to Lower 
Paleozoic sediments, overthrust intercalated Neogene deposits (Beer et al., 1990). The amount of bulk 
regional shortening across this segment of the Andes may 65-70% (Allmendinger et al., 1990). 
Asymmetric anticlines westwards verging alternate with tight synclines. On the western margin of the 
Precordillera, the upper Tertiary cover (younger than 15 Ma., Beer et al., 1990) reaches a thickness of 4 
km within the Valle de Iglesia. The Precordilleran front is thrust over the Tertiary foreland detrital 
deposits (Fig. 2). 

PROXIMAL FORELAND BASIN 

The immediate foreland basin (Bols6n Bermejo, Fig. 2) is filled with Neogene syn-orogenic 
deposits reaching a thickness of 7,000 m (confirmed by wells). These 14-2.3 Ma detrital sequences are 
upward coarsening (Johnson et al., 1987, Beer & Jordan, 1989). The Neogene sedimentary cover forms 
fault-propagation folds and lies unconformably, either on the Paganzo Group sequences (to the East) or 
on lower Paleozoic sediments (to the West). The Bermejo basin is a roughly symmetric ramp basin. It 
deepens towards the West under the Precordilleran front (Zapata & Allmendinger, 1996) and is overthrust 
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on its eatern margin by the Valle Ftrtil Ranges. Furthermore, in the middle of the basin the top of the 
crystalline basement is symmetrically kinked (Fig. 2) and emerges locally at the surface in the Sierra Pie 
de Palo area (Fig 1, PL). 

Within the foreland, the Valle Ftrtil Range has an anomalous NW-SE trend. It is an assemblage 
of crystalline basement blocks, locally covered by folded Paleozoic rocks to the North (Paganzo Group). 
These blocks are bounded to the West by high-angle westward verging thrusts. In detail, the structure 
consists of (1) en kchelon N 170 trending left-lateral thrusts, (2) associated N-S fold hinges and 
culminations, (3) conjugate right-lateral faults trendin N 070 and (4) normal faults trending N 120. 
Hence, the eastern margin of the Valle Ftrtil system is a major transpressional left-lateral wrench zone. 
Faulting involves the crystalline basement and can be interpreted in cross-section as a positive flower 
structure (Harding, 1990), verging towards the West. This structure probably reactivated Triassic normal 
faults. Along the abrupt western margin of the Valle Ftrtil Ranges, the vertical offset of the top of the 
basement is at least 7,000 m according to seismic information (Fig. 2). On the eastern margin, an 
erosional surface exposed on the top of the range (Jordan et al., 1989) dips gently eastwards, beneath the 
sediments of the Villa Union-Pagancillo Basin. 

DISTAL FORELAND BASIN 

East of the Valle Ftrtil Range is the distal domain of the Andean foreland. The Villa Uni6n- 
Pagancillo basin is filled with Neogene detrital sequences which rest unconformably on the upper 
Paleozoic deposits of the Paganzo Group. This asymmetric ramp basin deepens eastwards, the base 
sloping 10" to 15", from the Sierra Valle Ftrtil-Sierra Morada to the Famatina-Saiiogasta Ranges. The 
depocenter reaches a depth of 4,000 m. Surface geology (Malizia et al.,  1995) and sub-surface data 
indicate a thinning of the Tertiary sequences towards the East. The eastern edge of the basin is bounded by 
a thrust fault along the Famatina-Safiogasta Ranges. 

PAMPEAN RANGES 

The Sierra de Famatina-Saiiogasta are made of crystalline basement. The interface between the 
basement and the sedimentary cover is the erosional surface mentioned above. This interface is locally 
overlained by sequences of the Paganzo Group and sedimentary remnants attributed to the Neogene. 
Thick-skinned tectonics characterize the Pampean Ranges. Uplifted blocks of basement are bounded by 
high-angle thrusts (Jordan & Allmendinger, 1986). These regional faults results in large vertical offsets 
of the top of the basement. The highest basement outcrops are on the Famatina range (6,250 m a.s.1.). In 
surrounding Neogene basins, sediments reach thicknesses of several thousand meters (10 km in Quebreda 
la Troya basin). Consequently, the vertical offset locally exceeds 10 kilometers. 

CONCLUSIONS 

The foreland basin, 200 km wide between 29" and 32"S, is of ramp type. The eastern margin is 
against the Famatina-Safiogasta Ranges. The central sector is uplifted and emerges at the surface along 
the left-lateral Valle Ftrtil wrench zone. This major regional fault divides the foreland into two 
asymmetric basins. According to the geometry and sedimentary characteristics of the Neogene cover, the 
Andean foreland basin is of typical ramp style (Cobbold et al., 1993). 
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