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Abstract

Gravity measurements and reinterpretations of previously released seismic lines were made, focusing on the
provincial border between neighboring provinces San Juan and Mendoza. A Bouguer anomaly map was ob-
tained after the processing of gravimetric data, which were previously filtered, to obtain the Bouguer residual
anomalies used for studying the geologic structures located on the upper crust. The analysis of these Bouguer
residual anomalies allowed identification of the Jocolí Basin in a foreland position within a triangle zone at the
boundary of the Precordillera fold-and-thrust belt with the Sierras Pampeanas thick-skinned foreland province.
The seismic images allowed interpretation of three horizons: Paleozoic, Triassic, and Tertiary-Quaternary ages.
The authors have reinterpreted the seismic and well data and reconstructed gravity models for the area under
study aiming at unraveling the deep structure of the region and identifying features with potential for oil and gas
exploration.

Introduction
At the transitional zone between the Pampean flat

subduction zone and the normal subduction system lo-
cated immediately to the south, the area between the
Frontal Cordillera and the Sierras Pampeanas is of great
interest due to the existence of crustal discontinuities,
attributed to sutures between different allochthonous
and para-autochthonous Paleozoic terranes (Ramos
et al., 2002). These lithospheric blocks are known as
the Pampia, Cuyania, and Chilenia terranes and consti-
tute the Andean basement at these latitudes (27°–33°S).
Basin development is thought to have been influenced
by reactivation of these basement discontinuities in
Late Triassic and Early Cretaceous times.

Few integrated studies combining different geo-
physical data sets have concentrated on the complex
suture area between the Cuyania and Pampia terranes
in the orogenic front of the southern central Andes (Ra-
mos et al., 1986). Ramos and Kay (1992) propose that
this area of weakness, derived from early Paleozoic ac-
cretion, was extensionally reactivated during the initial
stages of the final breakup of Pangaea.

The study area is located between 31°50′ and 33ºS,
and 68°50′ and 67°50′W (Figure 1), at the northernmost
Cuyo Basin. This basin formed through a series of Tri-
assic depocenters derived from rupture processes that
affected the Pangea breakup, covered by Tertiary syn-
orogenic deposits. This basin has been tectonically ex-

humed in the Precordillera system being limited to the
East by a series of Neogene basement uplifts of the si-
erras Pampeanas.

This research focuses on the Las Higueritas-Las Pe-
ñas fault system. The fault system is the western border
of the Sierras Pampeanas structural province. The
Neogene strata are predominantly comprised of sand-
stone and mudstone of foreland basin origin, which
are thrust over Quaternary conglomerates correspond-
ing to modern alluvial fans.

The authors have reinterpreted seismic lines and
well-log data in this region and then constructed gravity
models, aiming at unraveling the deep geometry of this
complex area as well as proposing new potential areas
of oil interest.

Geologic setting
The Precordillera is part of the Andean fold-and-

thrust belt where Paleozoic and Tertiary sedimentary
rocks were incorporated within the orogenic wedge
as the result of the eastward rapid migration of the oro-
genic front, during the shallowing of the subducted
plate in the last 17 Ma. The subhorizontal subduction
of the Nazca plate beneath the South American plate
has resulted in the extinction of arc volcanism, intense
intraplate seismicity, and notable active tectonism lo-
cated mainly at the orogenic front (Ramos et al., 1986).
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The areas of western and Central Precordillera at
San Juan Province latitudes are regarded as a thin-
skinned section of the thrust-and-fold belt. Four to
six major eastward-verging thrust sheets were identi-
fied (depending on the latitude), which manifest their
detachment level in the Cambric-Ordovician sequence
(Allmendinger et al., 1990). In vertical cross section,
these thrusts are usually arranged in a fan array over-
lapping toward the foreland (Boyer and Elliot, 1982), in
which faulting propagated eastward carrying older
overlapping nappes over nondeformed younger depos-
its, with a progressive increase of the original inclina-
tion of the faults in a westerly direction (Von Gosen,
1992). Out-of-sequence thrusts overprint this basic
scheme (Zapata and Allmendinger, 1996). The eastern
Precordillera shows west-verging structures (Ortiz
and Zambrano, 1981) that are basement controlled.
These fault planes dip eastward, where they are inter-
preted to merge in a deeper detachment level, probably
formed during the Late Devonian–Early Ordovician (Za-
pata, 1998). Although these particular structures have a
thick-skinned type of deformation mechanism, they do
not expose the basement as does the Sierras Pampea-
nas system to the east (Allmendinger et al., 1990).

Therefore, the eastward-verging thin-skinned section
of the fold-and-thrust belt constituting the central Pre-
cordillera and the western deformational front of the
eastern Precordillera form a thick-skinned triangle zone
(Zapata and Allmendinger, 1994, 1996), whose axial re-
gion coincides with the location of the Matagusanos
depression (Rolleri, 1969). The dominant deformational

mechanism is represented by asymmetric fault propaga-
tion folds, although these can be reactivated resulting in
fold transport over the thrusts. The magnitude of dis-
placements can vary along fault strikes, which would
modify the stratigraphic exposures along the fault
traces (Allmendiger et al., 1990).

Preexisting faults have exerted strong control in the
development of younger structures (Baldis and Chebli,
1969; Baldis et al., 1981; Ramos et al., 1986). The devel-
opment of out-of-sequence thrusting and minor ten-
sional structures that are oblique to the general
direction of the mountain range can be explained by
these controls in some cases (Allmendinger et al., 1990).

Stratigraphy
In this section a summary of the stratigraphic se-

quences found in the study area (Figure 2) is presented.

Precambrian basement
Throughout the extensive outcrops that encompass

the Precordillera, no Precambrian basement outcrops
have been found. However, the basement has been
characterized through indirect evidence obtained from
xenoliths extracted from Miocene volcanic rocks asso-
ciated with volcanic centers (Leveratto, 1968, 1976).

Therefore, this basement consists of highly de-
formed metamorphic rocks of acidic composition,
mafic amphibolite facies, and granulite (Abbruzzi et al.,
1993a, 1993b). U/Pb zircon ages obtained from the
aforementioned xenoliths reveal a Grenvillian age for

the Precordillera basement (Kay et al.,
1996).

Cambro-Ordovician limestone
Cambrian and Ordovician sedimen-

tary depositional systems outcrop in
the eastern sector of the area under
study, whereas in the western sector,
their presence is inferred in the deep
subsurface. The Cambrian strata are
grouped into three units: La Laja (Bor-
rello, 1962), Zonda (Bordonaro, 1980),
and La Flecha (Baldis et al., 1981) For-
mations. These strata have been inter-
preted as a passive margin succession
associated with a limestone platform
with deepening westward ramp topogra-
phy (Astini et al., 1996). The San Juan
Formation (Amos, 1954), represents
the Ordovician System rocks present
in this area consisting of gray limestone,
which corresponds to a shallow lime-
stone platform with ramp geometry
(Astini et al., 1996).

Devonian sediments
Devonian strata are characterized by

a succession of thick metagreywacke,

Figure 1. Geographic location of study area: The locations of boreholes were
plotted over a geographic map. The gravimetric stations are shown in black dot-
ted lines, on the geologic map (modified by Servicio Geológico Minero Argen-
tino). Profile A-A′ modified from Zapata and Allmendinger (1996).
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metaquartzite, and dark-blue to dark-green slates and
phyllite (Harrington, 1971) being attributed to the Punta
Negra Formation (Bracaccini, 1949). Due to the intense
folding and strata imbrications, the total thickness of
the sequence is unknown. Nevertheless, Harrington
(1971) indicates that the thickness should not be less
than 2000 m and could even exceed 3000 m. In the study
area, the basal contact of this formation is of a struc-
tural nature affecting Tertiary rocks, and the upper con-
tact is in conformity with the Carboniferous sequences
of the Andapaico Formation.

Almost the entire Punta Negra Formation represents
turbidite sequences developed by the propagation of
deltaic lobes on a muddy submarine shelf, with a very
low slope and occasional storm events (Astini, 1990;
Bustos and Astini, 1997).

Carboniferous continental deposits
The rocks of this system correspond to the Anda-

paico Formation (Harrington, 1971). It is a continental
sequence more than 1000-m thick, primarily consisting
of aeolian and fluvial sandstones and to a lesser extent
shales. Locally, the basal contact of the Andapaico

Formation with the Punta Negra Formation is con-
formable, although at higher stratigraphic levels, it
is in contact with Tertiary deposits through a probable
gentle angular unconformity or a fault. These deposits
could have been generated in a fluvial and lacustrine
environment, whereas at higher sequence levels, they
became aeolian facies that indicate an environmental
change due to arid conditions (Coca and Bercow-
ski, 1994).

Triassic sediments
The Triassic sediments of the Cuyo Basin only crop

out along the southeastern sector of the Precordillera.
From base to top it is composed by the Río Mendoza,
Cerro de Las Cabras, Potrerillos, Cacheuta, and Río
Blanco Formations. Even though these deposits have
been extensively studied from the stratigraphic point
of view, only recently do Spalletti et al. (2005) and Ar-
tabe et al. (2007) provide detailed information on sedi-
mentary facies, depositional systems, and their rich
paleobotanical record.

The lowermost Río Mendoza Formation (314-m
thick) overlies volcanic and volcanic-clastic deposits

Figure 2. Geologic map of Shell prepared by J. J. Zambrano (personal communication, 1969) and from the technical report of the
Secretaría National of Energy for borehole of Sierras de las Peñas (YPF SJ is SP-1).
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of the Choiyoi Group in nonconformity. It is composed
of thick tabular and lenticular bodies of volcanic-
clastic, poorly mature conglomerates, and agglomer-
ates with a generalized fining, upward stacking pattern.
The overlying Cerro de Las Cabras Formation is a 190-
m-thick unit. Its lower part is a mud-rich succession
with intercalated lenticular bodies of conglomerates
and pebbly sandstones.

The upper section is a fine-grained succession com-
posed of multicolored mudstones, tuffs, and pyroclastic
siltstones. The Potrerillos Formation is the thickest Tri-
assic unit (735 m) and is characterized by cyclic alter-
nations of gravel-, sand-, and mud-rich intervals. These
deposits are followed by a 44-m-thick succession of
black shale of the Cacheuta Formation. The Triassic
succession ends with the 231-m-thick red beds of the
Río Blanco Formation.

Tertiary synorogenic deposits
The rocks of this age are correlated with the Albar-

racín Formation (Leveratto, 1968). Bercowski et al.
(1993) correlate this unit with the La Chilca sequence,
which was deposited between 15.4 and 0.4 Ma (Ar40/
Ar39). To the west and south of the Del Agua River,
two contrasting sections are found: a predominantly
pelitic lower sequence and a higher sequence with a
greater content of sandstones and conglomerates
(A. A. Rivara, personal communication, 1998). The re-
lationship with the overlying Quaternary deposits is an
angular unconformity. The minimum thickness of the
Tertiary strata reaches approximately 3000 mmeasured
in outcrops.

Quaternary sediments
The Quaternary deposits outcropping in the region

are arranged horizontally and overlie the previously de-
scribed units across an angular unconformity.

Geophysical data
Seismic

During the 1980s, the state company YPF acquired
and processed more than 50 2D seismic lines and five
wells in this research area, while prospecting for oil in
the Cacheuta Formation (Triassic). From these studies,
one of the first tasks was the preparation of a geologic
map, which was enhanced by field observations, geo-
chemical studies, and interpretation of 2D seismic lines
with exploratory objectives and based on results ob-
tained from previous perforations (YPF, S.J. MA-1
YPF.SJ.PDA-1, YPF.SJ.R-1, YPF.SJ.R-2, YPF.SJ.SDL-
P.ep-1, SJ_LT x-1), resulting in the projection of a
new perforation in the Jocolí Basin, bordering Sierra
de las Peñas (YPF SJ SP es-1well). Figure 3 shows
the results of that perforation and the reinterpretation
of that geologic section.

Based on these results and the reports from the Las
Toscas well (in the Salinas Basin to the east of the study
area), crossed by a thick layer of Triassic sediments
(205 m), leaning over Carboniferous sediments from
the Malanzan Formation , which studied the Jocolí Ba-
sin as an intermediate unit between both perforations,
reinterpreting the 2D seismic lines.

The SEG-Y format files of 2D seismic line data were
provided by the National Secretary of Energy. The des-
ignation of the ages to the seismic horizon was made
through the comparison of sedimentary and lithological
characteristics among outcrops, including cores and
logs recorded by YPF.SJ.SDLP.ep-1. Two horizons were
interpreted, the top Paleozoic and top Triassic. Due to
the regional character of this study, both “markers”
(horizons), the marker for the top of the Paleozoic
strata was fairly easy to interpret because it has an an-
gular unconformable relationship with the overlying
Mesozoic strata. This can be clearly seen in certain sec-
tors of this seismic horizon. This horizon is also the last

Figure 3. Geologic interpretation from seismic lines, fitted to data of the well Sierra de Las Peñas (YPF SJ SP es-1).
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coherent reflector before getting to chaotic seismic
facies.

In the seismic sections analyzed, the authors ob-
served that the Tertiary sediments are concordant with
the previous formations. On the northern line (A), a
small inverted depocenter is observed. Below this
depocenter, the Paleozoic unconformity is distin-
guished as well as the onlaps that form the Triassic
on the paleotopography carved on the Paleozoic
(Figure 4). The Paleozoic is interpreted on the profile
West side because it is difficult to identify a coherent
reflector. This seismic horizon is an important indicator
of a density change in the sedimentary sequence.

Where there are geometrical terminations between
the Tertiary strata and the Triassic horizon can be inter-
preted by seismic because it is usually the last reliable
seismic reflector with acceptable reflection.

The Triassic horizon is also important for the gravi-
metric analysis because it causes significant density
variation and it serves of control in to the modeling.
The Triassic horizon can be interpreted by seismic
methods because it is usually the last optimal seismic
reflector with worthwhile reflections. The Tertiary sedi-
mentary strata is deposited over this.

The northern profile (section A) depocenter (Fig-
ure 4a) shows that a local depocenter was filled
first, marked by onlaps, and then extended over the
entire width of the seismic profile. Within this time in-
terval, the Triassic strata are contemporaneous with the
Cacheuta Formation, which was studied
intensely in the oil fields of Mendoza.

In the southern profile (section B),
the general dip of the interpreted hori-
zons to the west can be seen, with an
angle of 2° or 3° (Figure 4b). In this
southern profile, a Triassic–Paleozoic
package of reflectors of similar behavior
can be observed. Both profiles show a
thickening of the Tertiary toward the
Andes Mountains to the west, due to
the load caused by the fold thrust belt
of the Precordillera.

The depth conversion method used is
based on the normalized interval veloc-
ity (Carter, 1989). The normalization
method is an attempt to produce a
velocity map based on the interval
velocities that are independent of depth
and age effects. Once the compaction
values for the mapping layers within a
basin are known, this technique permits
the rapid conversion of time into depth
using a method that ties all the wells in
prospection and respects the velocity
gradients due to lithology and depth.
The deep, normalized interval velocities
can provide the needed velocity values
between the wells and transform the

seismic velocity analyses into a format that facilitates
the required smoothing.

Gravity
The gravimetric database belongs to the Instituto

Geofísico-Sismológico Volponi (IGSV). The study area
contains a total of 4700 gravimetric observations dis-
tributed in a total area of approximately 15,000 km2.
In the study area (Figure 1), the gravity data and
global positioning system yield a total of 930 points.
All gravity data are referred to reference system IGSN71
and are linked to the Miguelete fundamental station
through the nodal 145 in the city of San Juan. The instru-
ments used were as follows: Scintrex CG3 autograv
(UNSJ) and Lacoste and Romberg G model (IGN).
Both instruments measure with precision greater than
�0.05 mGal.

The gravity anomalies were calculated based on the
classic expressions (Blakely, 1995). To standardize the
different databases, the anomaly was calculated again
using a digital elevation model (DEM) (Shuttle Radar
Topography Mission [SRTM]). For the free-air correc-
tion, 0.3086 mGal∕mwas used. For the Bouguer correc-
tion, a density of 2.67 g∕cm3 was used (Hinze, 2003).
For the application of topographic correction, research-
ers worked with two grids obtained from the SRTM, one
of regional aspect 1 km × 1 km, which far exceeds
the study area and involves the Andes Mountains to

Figure 4. Interpretation of seismic line, calibrated with the Las Peñas borehole
wireline logs.
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the west. The other was a local grid (90 × 90 m). The
program used combines algorithms developed by Kane
(1962) and Nagy (1966) obtaining a topographic correc-
tion grid. To calculate corrections, the DEM data are
“sampled” to a grid mesh centered on the station to
be calculated. The correction is calculated based on
the near zone (1 cell radius ring from the station), inter-
mediate zone (2 to 16 cell radius ring), and far zone (be-
yond 16 cells) contributions. The topographic effect is
shown in Figure 5a, and this effect is applied to the Bou-
guer anomaly. Later, the Bouguer anomaly map was ob-
tained by performing the regularization of the data by
applying the Briggs (1974) method of minimum curva-
ture, with a 2.5 × 2.5 km of net gridded (Figure 5b).
The precision of the Bouguer anomaly calculated is
of �1.5 mGal.

Because the objective of this study is to analyze
the geologic structures located in the upper crust, the
long wavelengths were subtracted from the Bouguer
anomaly (Figure 5b). To do this, two methodologies
with different bases but with very similar results were
applied. Figure 6a shows the regional gravity anomaly
obtained by the upward continuation of the Bouguer
anomaly (Figure 5b). Notice that a similar regional grav-
ity anomaly (Figure 6b) can be obtained by applying a
low-pass filter to the Bouguer anomaly (Figure 5b). The
map of the Bouguer residual anomaly was obtained
from the resulting difference between the Bouguer
anomaly (Figure 5b) and the upward continuation ex-
tended up 30 km (Figure 6a). This result is presented
in Figure 6c.

Calculation of density
Gravity modeling requires knowledge of densities of

subsurface bodies, which can be approximated by using
standard relationships between densities and seismic
wave velocities of igneous and metamorphic rocks
(Brocher, 2005) or similar velocity-density relation-
ships. Gardner et al. (1974) derive an empirical relation-
ship between the density of commonly observed
subsurface sedimentary rock and the velocity of propa-
gation of seismic waves through the rocks. Researchers
used the available sonic log for well SJ, SP es-1
(Figure 7).

2D Euler deconvolution
The Euler deconvolution technique can be used to

help accelerate the interpretation of any potential field
data in terms of depth and geologic structure. The Euler
deconvolution technique has become widely used as an
aid to interpreting profile or gridded gravity survey
data. This technique provides automatic estimates of
source location and depth. Therefore, Euler deconvolu-
tion finds boundaries and estimates depths also. The
most useful results of Euler deconvolution are the delin-
eation of trends and depths of isolated sources (Thomp-
son, 1982; Reid et al., 1990; Keating, 1998; Zhang et al.,
2000; Stavrev and Reid, 2007). Thompson (1982) bases
this technique on Euler’s homogeneity equation. The
Euler deconvolution has been designed to estimate
the depth and the horizontal coordinates of simple
equivalent sources describing geologic structure that

Figure 5. (a) Map of topographic correction. (b) Map of the Bouguer anomaly with topographic correction.
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cause gravity anomalies such as geologic contacts, geo-
logic faults, sills, dykes, and plugs.

The method is also based on a structural index, re-
lated to the geometry of the anomaly source. The grav-
ity of this index is 0.5 to 2 (Reid et al., 1990; Keating,

1998; Barbosa et al., 1999; Roy et al., 2000; Silva et al.,
2001; Mushayandebvu et al., 2004).

Two parameters must be considered for calcula-
tions: the moving window size and the structural index.
To choose the window size, some tests were made with

Figure 6. Maps of (a) regional anomaly of Bouguer obtained through 250 km low-pass filter, B: (b) regional anomaly of Bouguer
obtained through upward continuation to 40 km, C: (c) Bouguer residual anomaly obtained from the difference between the Bou-
guer anomaly (Figure 3a) and the regional anomaly of Figure 4a, and (d) Bouguer residual anomaly obtained from the difference
between the Bouguer anomaly (Figure 3a) and the regional anomaly of Figure 4b.
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different window widths. The best results were ob-
tained with a window width of 600 m. Lesser values em-
phasize local nonhomogeneous features on the surface,
whereas greater values cause loss of resolution to the
solutions.

The calculated solutions of Euler deconvolutions
match the high gravity gradient in all cases. The result
is a series of different depth spots, which may be inter-
preted without previous knowledge of geologic data or
density distribution. The Euler deconvolution does not
produce a geologic model, and the Euler solutions do
not fit the gravity anomaly. Based on the Euler solu-
tions, the interpreter can design a geologic model.
The technique of the Euler deconvolution was applied
to the Bouguer anomaly gradients on sections A and B
(Figure 1), and the results are shown in Figure 8.

Integrated models
To explain the upper crustal structure associated

with Triassic depocenters produced by tectonic inver-
sion and the overlying synorogenic strata, the geologic
information, gravimetric, borehole, and seismic reflec-
tion data for two cross sections (see Figure 1 for loca-
tions and Figure 9 for result) were considered. This
study determined the regional extent and the depths
of the Triassic and Neogene units, which illuminate

Figure 8. Euler deconvolutions, applied to the Bouguer anomaly (profiles A and B, Figure 1).

Figure 7. The sonic log of the Sierra de Las Peñas (geophys-
ical well logs) is presented. In the right margin of the figure,
we present the average values of the densities obtained
to each stratigraphic sequence, calculated by the empirical
expression of Brocher (2005).
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the shifting positions of the depocenters. The geom-
etries interpreted with the seismic information were in-
tegrated with those described by the surface geology
and the gravimetric anomalies map. Each 2D gravimet-
ric model matches the position of an interpreted seis-
mic line but extends the profile to the west. The
borehole data are only useful in the shallow part of
the profiles because the wells were drilled on structural
highs and therefore minimize the thickness of the strata;
the deepest borehole only reaches 4 km (Figure 3), and
none of the wells penetrated deeper than the uppermost
Paleozoic strata. In addition, due to unfortunate techni-
cal inconveniences, the wells had to be abandoned. The
gravimetric modeling uses this sonic log for the infor-
mation for the first 4 km of the crust to refine the Bou-
guer residual anomaly curve.

The densities were obtained from the interval veloc-
ities transformed to density and averaged between the
main seismic horizons, resulting as follows: for the
Quaternary¼ 2.4 g∕cm3, Tertiary package¼ 2.5 g∕cm3,
Triassic ¼ 2.6 g∕cm3, Paleozoic ¼ 2.65 g∕cm3, and
crystalline basement ¼ 2.75 g∕cm3. The last density
value was extrapolated from well YPF Ansilta-2, located
in the Tamberias Basin, to the west of the Precordillera,
reaching 2418 m in depth, penetrating
the limestone rocks from depths of
2300 m. The mean density obtained from
this rock was 2.75 g∕cm3.

Results
The residual Bouguer anomalies ob-

tained by means of upward continuation
(Figure 6c) and band-pass filtering (Fig-
ure 6d) are mutually consistent as
shown in Table 1. However, from expe-
rience in nearby regions of this present
study (Gimenez et al., 2000, 2009; Marti-
nez et al., 2008; Azeglio et al., 2010;
among others), researchers selected to
work with the residual obtained by
means of upward continuation.

The residual map (Figure 6c) obtained
shows a noticeable negative anomaly
that matches the Jocolí Basin, and a
positive anomaly that coincides with
the southernmost portion of Pie de Palo
range (Western Sierras Pampeanas), the
front of the Precordillera, with a struc-
ture in the Southeast of the map that
would match a geologic structure inter-
preted by Martinez et al. (2008).

The densities obtained for the sedi-
mentary package (Figure 7) show minor
variation between Carboniferous and
Triassic sediments. The Tertiary can
be subdivided into two different density
units, referred to here as Tertiary II
(highly variable, but overall steadily de-
clining density upward through the

package) and Tertiary I (a lower part with scarce den-
sity variation but a higher mean than for Tertiary II and
an upper part that is much like Tertiary II). Finally, a
thin layer of Quaternary sediments completes the sedi-
mentary sequences.

From the application of Euler deconvolution, a set of
solutions was obtained that indicated the maximum
changes of gravity gradient, which would be interpreted
as areas with variations in the density of the sediments
(Figure 8). The location of Euler solution nests does not

Figure 9. Gravimetric models for profiles A and B. (a) Residual anomaly of
Bouguer and calculated anomaly. (b) Geologic model whose gravimetric effect
justifies the Bouguer residual anomaly.

Table 1.

Upward continuation Band-pass

Min. −32.5739 −34.6508
Max. 51.2869 53.1918

Mean −0.409349 −0.43614
Std. 11.6003 12.2613

Median −0.675359 −0.677687
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contradict the seismic interpretations, which to the con-
trary would indicate possible lateral variations in
density.

The gravity effect produced by these geologic mod-
els of the upper crust adjusts the residual Bouguer
anomaly of the two profiles A and B (upper panels in
Figure 9).

In the interpretation of section A (Figure 9a), the
authors observed that the areas with low velocity iden-
tified by seismic coincide with the gravity minimum that
corresponds with the greatest power in Triassic sedi-
ments. The association of the low densities with the
low velocities generates a geophysical exploration ex-
pectation. Although the petroleum system is too com-
plex and the information is too scarce to define the
existence of exploitable oil reserves, the fact that the
bedrock belongs to the Cacheuta Formation (Triassic)
allows the authors to hypothesize that hydrocarbon
generation might have originated here.

In the interpretation of section B (Figure 9b), there is
a clear identity of the Jocolí Basin, with a thickness of
sediments of nearly 10 km, over a basement of Cuyania
terrane. The thickness of Triassic sediments is constant
throughout the section, ~ 600 m.

Conclusions
Through a seismic-gravimetric study, the northern

region of the Late Triassic Cuyo Basin was analyzed
by examining the bordering area between the San Juan
and Mendoza Provinces along the eastern side of the
Central Andes.

The use of two geophysical techniques allowed for
the identification of a very broad basin defined by
the general foreland basin strata. Into this, the Jocolí
Basin appears to be a narrow and localized sedimentary
basin. This basin reaches 10 km in depth and is filled
with Paleozoic, Triassic, Tertiary, and Quaternary
strata. This basin results from different superimposed
mechanisms that acted separately through time, first
as a peri-Gondwana rift basin in Late Triassic times
and then as a foreland basin linked to the exhumation
of the fold-and-thrust belt to the West.

In the eastern study area, a zone of elevated base-
ment constituting the southern prolongation of the out-
cropping Pie de Palo basement block to the north had
not been identified previously because it is buried by
foreland deposits that compartmentalize this retroarc.

This basin has not been properly evaluated from an
economic point of view because it contains the Ca-
cheuta Formation, the main source rock in the area
associated with the generation of hydrocarbons. More-
over, a thick foreland prism would allow maturation of
relatively deep reservoirs. However, the presence of the
hydrocarbons that might have been generated and mi-
grated here is not assured due to lack of stratigraphic or
structural closures. Further studies are required to de-
fine this petroleum system in the area.
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