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Resumen
 
En el presente trabajo, a partir de datos 
gravimétricos terrestres, se preparó una carta de 
anomalías de Bouguer, la cual fue adecuadamente 
Ýnvtcfc" c" Ýp" fg" ugrctct" ghgevqu" itcxkofivtkequ"
someros y profundos. Con base en un modelo 
de densidad, mediante de técnicas de inversión 
gravimétrica, se modeló la discontinuidad corteza-
manto y el basamento cristalino, respectivamente. 
De forma posterior, se evaluó el espesor elástico 
equivalente considerando la información de la 
discontinuidad de la corteza-manto y la carga 
topográfica. Se encontraron valores altos de 
gurguqt" gnƒuvkeq" Vg." cn" guvg" fg" nc" rtgeqtfknngtc"
Cpfkpc" {" cn" qguvg" fg" nc" ukgttc" Rcorgcpc" fg"
Velasco. Estos resultados son consistentes con los 
valores positivos de anomalía residual de Bouguer 
e isotáticos, lo que estaría indicando la presencia 
de rocas de alta densidad en corteza media a 
uwrgtkqt0" Cfgoƒu." nqu" cpƒnkuku" rgvtqitƒÝequ" {"
geoquímicos realizados en afloramientos en 
uwrgtÝekg"kpfkecp"wp"qtkigp"ocpvfinkeq0

Palabras clave: gravedad, isostasia, espesor 
gnƒuvkeq" gswkxcngpvg." Cpfgu" egpvtcngu."oqfgnq"
cortical, Sierras Pampeanas.

Abstract
 
Based on terrestrial gravity data, in this paper 
we prepared a map of Bouguer anomalies, which 
ycu"Ýnvgtgf"vq"ugrctcvg"ujcnnqy"cpf"fggr"itcxkv{"
sources. Based on a density model and gravimetric 
inversion techniques, the discontinuous crust-
mantle boundary and the top of crystalline 
basement were modeled. Subsequently, the 
gswkxcngpv"gncuvke"vjkempguu"*Vg+"ycu"gxcnwcvgf."
considering information from the crust-mantle 
fkueqpvkpwkv{"cpf"vqrqitcrjke"nqcf."Ýpfkpi"jkij"
Vg"xcnwgu"kp"vjg"gcuvgtp"Cpfgcp"hqqvjknnu"cpf"yguv"
qh"vjg"Xgncueq"tcpig0"Vjgug"tguwnvu"ctg"eqpukuvgpv"
with the positive isostatic and residual Bouguer 
anomaly values, which suggest the presence of 
high-density rocks in the mid-to upper crust. In 
addition, petrographic and geochemical analysis 
conducted in surface outcrops suggest a mantle 
origin.

Key words: gravity, isostasy, equivalent elastic 
vjkempguu."uqwvjgtp"Cpfgu."etwuvcn"oqfgn."Ukgttcu"
Pampeanas.
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Introduction

Vjg" uvwf{" ctgc" cv" vjg" ncvkvwfgu" dgvyggp" 49̇U"
cpf" 52̇U"yknn" dg" tghgttgf" vq" cu" c" rctv" qh" vjg"
Uqwvjgtp"Cpfgu"*Dqjo"et al0."4224="Vcuuctc"cpf"
[ƒ‚g¦."4225+0"Kp"vjku"ctgc"vjg"Þcv"uncd"ugiogpv"
*49³UÎ55³52ÓU+"jcu"c"uvtqpi"cevkxg"fghqtocvkqp."
with a complex High Cordillera, a Precordillera 
thin-skinned belt and the thick-skinned Sierras 
Rcorgcpcu" *Tcoqu." 3;;;+0" Vjgug" Ukgttcu"
Pampeanas basement blocks uplifted during 
ujcnnqykpi"qh"vjg"Þcv/uncd"ukpeg"vjg"Ncvg"Okqegpg0"
It records an initial migration of the magmatic arc 
d{" etwuvcn" gtqukqp" *Tcoqu." 3;::+." cpf" c" tcrkf"
migration associated with the shallowing of the 
subduction producing a volcanic front as far as 
922"mo"htqo"vjg"vtgpej"fwtkpi"Swcvgtpct{"vkogu"
(Kay et al0."3;;3+0

Vjg"cko"qh"qwt"uvwf{"ku"vq"gzcokpg"vjg"etwuvcn"
structure in the research area on the basis of 
itcxkv{/Ýgnf"oqfgnkpi0" V{rkecnn{." vjg"oqfgnkpi"
qh" vjg" itcxkv{" Ýgnf" kpxqnxgu" vjg" eqpuvtwevkqp" qh"
a density model of the crust. Combined with 
the overlying topography, the density model 
eqpuvkvwvgu" vjg" nqcf" cevkpi" qp" vjg" etwuv0" Vjg"
internal crustal load is given by the integration 
along the crustal column of the modeled densities 
with respect to the reference crustal column. It 
follows that a density variation within the crust 
represents a variation in the load, and must be 
tgÞgevgf"kp"vjg"kuquvcvke"tgurqpug"*Gddkpi"et al., 
4229."Dtckvgpdgti"et al0."4224+0

Vjg"uvwf{"qh"vjg"kuquvcvke"uvcvg"cpf"qh"vjg"tgikqpcn"
rheological crustal properties is closely related to 
fgpukv{"oqfgnkpi0"Vjwu."kuquvcvke"oqfgnkpi"ku"wughwn"
for calculation of the isostatic state emplacing an 
independent constraint upon a given density model. 
Given the crustal load and the crustal structure, 
the study of the isostatic state permits modeling 
the rheological properties in terms of flexural 
rigidity and by making some assumptions regarding 
RqkuuqpÓu"tcvkq"cpf"[qwpiÓu"oqfwnwu."Þgzwtcn"tkikfkv{"
ecp"dg"kpvgtrtgvgf"kp"vgtou"qh"gncuvke"vjkempguu0"Vjg"
Þgzwtcn"tkikfkv{"ku"cp"korqtvcpv"rctcogvgt"hqt"vjg"
characterization of the crust.

Background

Vjg"igqrj{ukecn"dcemitqwpf"hqt" vjg"uvwf{"ctgc"
in this work is scarce, and moreover is limited to 
sparse 2-D seismic data and some deep refraction 
rtqÝngu"ocfg" d{" [RH" *[cekokgpvqu" Rgvtqn‡hgtqu"
Hkuecngu+"kp"vjg"3;:2Óu"kp"vjg"uqwvjgcuv"rctv"qh"vjg"
study region. Cristallini et al0"*4226+"fgvgtokpgf"
the Moho to be 45 km deep, using profound 
ugkuoke"kpvgtrtgvcvkqp"qh"rctcnngn"49̇"Uqwvj0

Results obtained from Introcaso et al0"*4222+"
demonstrated that the shortening value for the 
rtgugpv"fc{"Cpfgu"yqwnf"dg"ctqwpf"422"mo."fwg"

to present day compressive stresses and also 
hqwpf" vjcv" kp" vjku" tgikqp" vjg"Cpfgcp"Eqtfknngtc"
ku" enqug" vq" kuquvcvke" gswknkdtkwo0" Vjg" EJCTIG"
gzrgtkogpv" *Ejkngcp/Ctigpvkpkcp" Igqrj{ukecn"
Gzrgtkogpv+." qdvckpgf"Oqjq" fgrvju" cpf"Xr1Xu"
uqwvj"qh"vjg"uvwf{"ctgc."qp"c"vtcpugev"cv"52̇U."vjcv"
suggest is a partially eclogitized lower crust under 
vjg"Hcocvkpc"cpf"Ew{cpkc"vgttckpu0"Vcuuctc"et al. 
*4228+"cpcn{¦gf"vjg"igqogvt{"cpf"ejctcevgtkuvkeu"
of the Nazca plate and continental lithosphere, 
dcugf" qp" ucvgnnkvg" itcxkv{" fcvc0" Vcuuctc" et al. 
*4229+" cnuq" ecnewncvgf" vjg" gswkxcngpv" gncuvke"
vjkempguugu" qh" Uqwvj" Cogtkec" wukpi" itcxkv{."
qdvckpgf"htqo"ITCEG"ucvgnnkvg0

Kp"vjku"rcrgt."tguwnvu"qh"vjg"itcxkogvtke"Ýgnf"
interpretation are shown for the region between 
49̇"cpf"52̇"qh"uqwvj"ncvkvwfg"cpf"93̇"cpf"87̇"qh"
yguv"nqpikvwfg"*Hkiwtg"3+."ykvj"vjg"qdlgevkxg"qh"
understanding crustal characteristics and behavior 
that characterize it.

Geologic Setting

Vjg"eqorngz"jkuvqt{"qh"vjg"Cpfgu"uvctvgf"kp"vjg"
Rcncgq¦qke" ykvj" vjg" ceetgvkqp" qh" RcekÝe"oketq/
continental blocks to the western margin of 
Iqpfycpc0"Cv"vjcv"vkog."vjg"uqwvj/yguvgtp"eqcuv"
of Gondwana was not far from the present-day 
Ukgttcu" Rcorgcpcu" kp" Ctigpvkpc0" Vjg" ceetgvkqp"
of the terranes, with a new subduction zone 
forming along it is western margin, belongs to 
the early Palaeozoic Famatinian tectonic cycle 
qh" Cpfgcp" gxqnwvkqp0" Vjku" uwdfwevkqp" ¦qpg" nghv"
a large accretionary prism preserved along the 
RcekÝe"octikp"qh"Ejkng"uqwvj"qh"47̇U"*Jgtxfi"et 
al0." 3;:3+0" Kp" vjg" ugeqpf" Iqpfycpc" vgevqpke"
cycle, the magmatic arc composed of granitoids 
and rhyolitic volcanic rocks was developed within 
this accretionary prism and in adjacent areas 
gcuvyctfu"qh"kv0"Vjg"ncuv"gxqnwvkqpct{"uvcig."vjg"
Cpfgcp"vgevqpke"e{eng"*Oguq¦qke"vq"Egpq¦qke+."ku"
characterized by a major palaeogeographic change. 
Vjg"eqorngz"qh"dcemcte"dcukpu"ctg"cuuqekcvgf"ykvj"
the arc developed on late Palaeozoic basement 
fwtkpi"vjg"LwtcuukeÎGctn{"Etgvcegqwu0

Subsequent subduction erosion removed large 
amounts of the accumulated Palaeozoic forearc. 
Vjg"Oguq¦qke/Egpq¦qke"Cpfgu."kp"eqpvtcuv"vq"vjg"
Rcncgq¦qke"Cpfgu."ncem"gxkfgpeg"hqt"vjg"eqnnkukqp"
of major terranes and appear to be related to the 
vgevqpke"gtqukqp"qh" vjg"eqpvkpgpvcn"octikp0"Vjg"
extraordinary feature of the Mesozoic evolution 
qh"vjg"Cpfgcp"qtqigp"ku"vjg"cnqpi/uvtkmg"vgevqpke"
segmentation.

Vjgtg" ctg" fkhhgtgpegu" kp" vjg" igqnqikecn"
evolution, structural styles and behavior of the 
related magmatic arcs of various segments, as 
well as changes in the nature of the backarc 
basins (Mpodozis and Ramos, 1989 and references 
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vjgtgkp+0"Vjgtghqtg."vjgtg"owuv"dg"vyq"ukipkÝecpv"
controls on the tectonic segmentation: the plate 
interactions and the pre-existing inhomogeneities 
qh"vjg"Uqwvj"Cogtkecp"rncvg"*g0i0"Lqtfcp"et al., 
3;:5+0"Vjwu."vjg"Cpfgu"qhhgt"c"itgcv"qrrqtvwpkv{"vq"
understand and study the coupling of subduction 
cpf" eqpvkpgpvcn" qtqigpguku0" Cu" rtqrqugf" d{"
various authors (e.g. Barazangi and Isacks, 
3;98="Lqtfcp"et al., 1983; Mpodozis and Ramos; 
3;:;="Ecjknn"cpf"Kucemu."3;;4+."vjg"Cpfgu"ecp"dg"
subdivided into several segments.

Methodology

Vjg"qpujqtg"itcxkv{"fcvc"ugv"wugf"hqt"vjku"yqtm"
eqpukuvu" qh" c" eqorkncvkqp" qh"oqtg" vjcp" 9.722"
gravity stations from several different sources. 
Vjg"qdugtxcvkqpu"ygtg"ecttkgf"qwv"qxgt"vjg"rcuv"
20 years by the “Instituto Geofísico y Sismológico 
Xqnrqpk"*KIUX+Ñ0"Fcvc"qh"kpfwuvt{"ygtg"rtqxkfgf"
vjtqwij" citggogpvu" ykvj" [RH" *Ctigpvkpc+0"
Cffkvkqpcn"fcvc"ycu"vcmgp"htqo<"Ctcpgfc"et al. 
*3;;;+."I…v¦g"et al0"*3;;2+"cpf"Ejkng0

Vjku" fcvc" eqorkncvkqp" tguwnvgf" kp" c" tcvjgt"
inhomogeneous data set with large data gaps in 
uqog"rctvu"qh" vjg"oqfgngf" tgikqp" *Hkiwtg"4c+0"
Vjgug"icru"ctg"oquvn{"fwg"vq"fkhÝewnv"ceeguu"vq"

uqog" qh" vjg" ctgcu" wpfgt" uvwf{0" Vjg" eqorngvg"
Bouguer anomalies were calculated using a 
urjgtkecn"Dqwiwgt"ecr"ykvj"c"tcfkwu"qh"38809"mo."
cpf"fgpukvkgu"qh"4089"i1eo3"*Jkp¦g."4225+0

Yg" wugf" vjg" GQVQRQ4" *jvvr<11yyy0pife0
pqcc0iqx1oii1hnkgtu123oii260jvon+." hqt" vjg"
fkikvcn" gngxcvkqp" oqfgn0" Vjg" pqtocn" itcxkv{"
hqtownc"qh"3;89"ycu"wugf"cpf"qdugtxcvkqpu"ygtg"
vkgf"vq"vjg"KIUP93"itcxkv{"fcvwo."yjkej"ku"uvknn"kp"
wug"kp"Uqwvj"Cogtkec0"Vjg"Dqwiwgt"cpqocn{"jcu"
cp"guvkocvgf"ceewtce{"qh"4Î7"oIcn0

Separation of Gravimetric Sources

It is well known that the Bouguer anomaly contains 
the sum of gravimetric effects of different sources 
and there are many techniques that allow for a 
proper separation of such. Different frequency 
vgejpkswgu"ygtg"crrnkgf<"dcpf"rcuu"Ýnvgt."wryctf"
eqpvkpwcvkqp." uwthceg" vtgpfu." Dwvvgtyqtvj" Ýnvgt"
*g0i" Dncmgn{." 3;;7+0" Pgxgtvjgnguu." fwg" vq" vjg"
rqygthwn"kpÞwgpeg"qh"vjg"Cpfgcp"tqqv."vjg"Ýnvgt"
vjcv" rtqxgf" vq" dg"oquv" ghÝekgpv."ycu" qdvckpgf"
d{"c"Dwvvgtyqtvj"Ýnvgt"ykvj"c"ewvqhh"qh"522"mo"
cpf"Ýnvgt"qtfgt":"*Dncmgn{."3;;7+0"Tgikqpcn"cpf"
residual gravity anomaly maps are presented in 
Figures 2a and 2b respectively.

Figure 1. Location map of the study area. Solid lines show depth to the subducting Nazca plate. On the left the dots 
show locations of the gravity stations.
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Figure 2."c+"Dqwiwgt"cpqocn{"ocr"ykvj"vjg"itcxkogvtke"uvcvkqpu."ftcyp"qp"vjg"fkikvcn"gngxcvkqp"oqfgn0"d+"Dqwiwgt"
tgikqpcn"cpqocn{."qdvckpgf"vjtqwij"dcpf"rcuu"Ýnvgt0"e+"Dqwiwgt"tgukfwcn"cpqocn{"qdvckpgf"htqo"vjg"fkhhgtgpeg"dg-

vyggp"c+"cpf"d+0
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Basement by Gravity Inversion

Vq"guvkocvg"vjg"fgrvj"vq"vjg"et{uvcnnkpg"dcugogpv."
we calculated an inversion of the Bouguer residual 
cpqocn{"*Hkiwtg"4e+0"Itcxkv{"oqfgnkpi"tgswktgu"
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 
(Ludwig et al0."3;92="Dtqejgt."4227+"qt"ukoknct"
velocity-density relationships. Gardner et al. 
*3;96+"fgtkxg"cp"gorktkecn"tgncvkqpujkr"dgvyggp"
densities of commonly observed subsurface 
sedimentary rock and the velocities of propagation 
qh" ugkuoke"ycxgu" vjtqwij" vjg" tqemu0" Vjgtg" ctg"
no deep boreholes in the area of study, so we 
wugf"vjg"Ðigqnqikecn"uvcpfctf"oqfgnÑ"*Vcdng"3+."
available seismic velocity model for the wells 
near the area of study and previous papers from: 
I…v¦g"cpf"Mktejpgt."*3;;9+="Tw‡¦"cpf"Kpvtqecuq"
*3;;;+=" Kpvtqecuq" et al0" *4222+=" Etkuvcnnkpk" et 
al0" *4226+="Htqoo"et al0" *4226+="Ikndgtv"et al. 
*4228+=" Ikofipg¦" et al0" *4228+=" Vcuuctc"et al. 
*4229+="Ikofipg¦"et al0"*422;+0

qh" vjg" itcxkv{" Ýgnf" ku" ecnewncvgf" tgncvkxg" vq" c"
horizontal plane. In this work, the plane was at 
9.222"o"cdqxg" ugc" ngxgn0" Vjg" tguwnv" qh"itcxkv{"
inversion of the Bouguer residual anomaly 
calculated with GMSYS 3D and transformation to 
the depth below the topographic surface is the 
map of the top of the crystalline basement shown 
in Figure 3a.

Crust–Mantle discontinuity by Gravity 
inversion

Vq" guvkocvg" vjg" fgrvj" vq" vjg" etwuvÎocpvng"
discontinuity we calculated an inversion of the 
Dqwiwgt"tgikqpcn"cpqocn{"*Hkiwtg"4d+."cuuwokpi"
a single boundary, with a density discontinuity 
cetquu" vjg"Oqjq0"Vjg" kpxgtug"ecnewncvkqp"uvctvu"
htqo"vjg"itcxkv{"Ýgnf"cpf"cvvgorvu"vq"qdvckp"vjg"
causative density boundary, using an iterative 
algorithm developed by Braitenberg and Zadro, 
3;;;0"Vjku"ogvjqf"ku"cpcnqiqwu"vq"vjg"Qnfgodwti/
Rctmgt"kpxgtukqp"crrtqcej"qh"Qnfgpdwti"*3;96+0"
Yg"wugf"vjg"rctcogvgtu"ujqyp"kp"Vcdng"30"Vjg"
density contrast between lower crustal and upper 
ocpvng"ycu"/206"i1eo3 (Woollard, 1959; Introcaso 
et al., 1992; Introcaso, 1993; Giménez et al., 
4222+0"Vjg"tguwnv"qh"vjg"kpxgtukqp"oqfgn"hqt"vjg"
etwuvÎocpvng"fkueqpvkpwkv{"ku"ujqyp"kp"Hkiwtg"5d0"

Airy Isostatic Crustal of Model

Isostatic compensation requires that all 
topographical masses above the geoide height 
must be compensated, in accordance with the 
Ckt{" j{rqvjguku0" Vq" fq" vjku." yg" ecnewncvgf" vjg"
topographic load model from the digital terrain 
elevation averaged in blocks of 30 km x 30 km, 
kp" qtfgt" vq"okpkok¦g" ujqtv" ycxgngpivju0" Vjg"
parameters considered are the same as those 
wugf" kp" vjg" itcxkogvtke" kpxgtukqp"oqfgn" *Vcdng"
3+0"Vjg"pqtocn"etwuvcn"vjkempguu"*Vp+"eqpukfgtgf"
was 35 km, the topographic load density was 
4089"i1eo3 and the crust-mantle density contrast 
ycu"/206"i1eo30"Vjg"uwthceg"vjcv"j{ftquvcvkecnn{"
compensates the masses located above the geoide 
can be seen in Figure 3c.

Airy Decompensated Isostatic Anomaly

Isostatic corrections can be used to remove the 
effect of roots or anti-roots of the crust produced 
by topographic heights or sedimentary basins, but 
do not solve the problems of crustal regions with 
jkij"fgpukv{0"Vjg"tgfwevkqp"qh"vjku"itcxkv{"Ýgnf"d{"
the Moho for isostatic decompensating (Cordell et 
al0."3;;3+"ku"cp"cvvgorv"vq"tgogf{"vjku0

Vjg"ecnewncvkqp"qh"vjg"fgeqorgpucvgf"kuquvcvke"
gravity residual (Cordell et al0."3;;3+"ycu"dcugf"
qp"vjg"nqecn" kuquvcvke"cpqocn{"ocr"*Hkiwtg"5e+."
continued upward to 40 km above sea level, 
resulting in a map showing long wavelength 

Parameters Values

Vqrqitcrjke"Fgpukv{" "4089"i1eo3

Ugfkogvpvu"Cxgtcig"Fgpukv{"" "405"i1eo3

Vqr"Etwuv"Fgpukv{"" "409"i1eo3

Ogfkwo"Etwuv"Fgpukv{"" "40:"i1eo3

Nqygt"Etwuv"Fgpukv{"" "40;"i1eo3

Nkvjqurjgtg"Ocpvng"Fgpukv{" "505"i1eo3

Etwuv"Pqtocn"Vjkempguu" "57"mo

Table 1. Parameters of reference crustal model

We employ a software that uses fast Fourier 
vtcpuhqto"*HHV+"vq"eqorwvg"vjg"igqnqikecn"oqfgn"
response (Popowski et al0" *4228+0" Hqt" vjku." cnn"
itkfu"owuv"dg"gzrcpfgf"kp"uk¦g"cpf"Ýnngf"uq"vjg{"
are periodic and eliminate edge effects (Blakely, 
3;;7+0" Gcej" nc{gt" ku" cuukipgf" fgpukv{" xcnwgu"
*Vcdng"3+0" Vjg"dcugogpv"ycu"cuukipgf"c"xcnwg"
qh" 409" i1eo3 by extrapolating values obtained 
from seismologic studies by (Regnier et al., 
3;;6+" hqt" vjg" Rkg" fg" Rcnq" Tcpig" cpf" vjg" Ucp"
Lwcp"Rtgeqtfknngtc0"Vjg"xcnwgu"wugf"hqt"vjg"etwuv"
and upper mantle are standard values used in 
rtgxkqwu"uvwfkgu"d{<"Kpvtqecuq"cpf"Rcekpq"*3;::+="
Introcaso et al0"*3;;4+="Octvkpg¦"cpf"Kpvtqecuq"
*3;;;+="Ikofipg¦"et al0"*4222+0

When the area has rugged topography, care 
must be taken to ensure the depths to horizons 
of interest are reported relative to the datum 
qh" kpvgtguv" *Eqtfgnn." 3;:7+0" Vjg" vqrqitcrjkecn"
surface is the most practical frame of reference for 
measuring depths to density changes. Inversion 
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Figure 3."c+"Vqr"qh"dcugogpv."qdvckpgf"d{"itcxkogvtke"kpxgtukqp"qh"vjg"Dqwiwgt"cpqocn{"ocr."dcugf"qp"vjg"rctco-
gvgtu"kp"Ejctv"30"d+"Etwuv/ocpvng"fgrvj"qdvckpgf"d{"itcxkogvtke"kpxgtukqp"qh"Dqwiwgt"tgikqpcn"cpqocn{0"e+"Kuquvcvke"

oqfgn"eqorgpucvgf"qp"vjg"Ckt{"j{rqvjguku"qh"vjg"etwuv/ocpvng"dqwpfct{0
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effects, which were subtracted from the isostatic 
cpqocn{"kvugnh"*Hkiwtg"5e+."kp"qtfgt"vq"qdvckp"vjg"
fgeqorgpucvgf"kuquvcvke"cpqocn{"*Hkiwtg"6c+0

Elastic Lithospheric Thickness

Vjg" rctcogvgt" vjcv" ejctcevgtk¦gu" vjg" crrctgpv"
Þgzwtcn"uvtgpivj"qh"vjg"nkvjqurjgtg"ku"vjg"Þgzwtcn"
tkikfkv{"*F+."yjkej"ku"eqooqpn{"gzrtguugf"vjtqwij"
vjg"gncuvke"vjkempguu"qh"vjg"nkvjqurjgtg"*Vg+0"Vjg"
Þgzwtcn"tkikfkv{"qh"vjg"rncvg"ku"fgÝpgf"kp"vgtou"qh"
[qwpiÓu"oqfwnwu"*G+."RqkuuqpÓu"tcvkq"*┣+."cpf"vjg"
gncuvke"vjkempguu"*Vg+."ykvj"vjg"hqnnqykpi"gswcvkqp<

D
ET

e
=

−

3

2
12 1( )ν

In order to study the lithospheric properties in 
vjku"tgikqp."gncuvke"vjkempguu"*Vg+"ycu"guvkocvgf"
*Hkiwtg" 6+0" Yg" wugf" vjg" Nkvjqhngz" uqhvyctg"
*Dtckvgpdgti"cpf"¥cftq."4229+"vq"ecnewncvg"Þgzwtcn"
rigidity by inverse modeling, allowing for high 
spatial resolution.

Hqt"vjg"kpxgtug"Þgzwtg"ecnewncvkqp"crrnkecvkqp"
the following are required: a crustal load and the 
etwuvÎocpvng" fkueqpvkpwkv{0" Vjg" etwuvcn" Þgzwtcn"
rigidity is then obtained from the condition that 
vjg"Þgzwtg"oqfgn"ykvj"vjg"mpqyp"nqcfu"ocvejgu"
the assumed crustal thickness model. By means 
of this procedure it is possible to divide the crust 
kpvq"ctgcu"qh"fkhhgtkpi"Vg."yjkej"ecp"dg"igqnqikecnn{"
ukipkÝecpv0

Figure 4."c+"Kuquvcvke"cpqocn{0"d+"Ghhgevkxg"gncuvke"vjkempguu"ocr"*Vg+"cpf"Þgzwtcn"tkikfkv{"*F+0
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Vjg"fgpukvkgu"wugf"kp"vjg"ecnewncvkqpu"ctg"*Vcdng"
3+."hqt"ocuugu"cdqxg"ugc"ngxgn."fgpukv{"gswcn"vq"
4089" i1eo3=" wrrgt" etwuvcn" fgpukv{<" 409" i1eo3; 
nqygt"etwuvcn"fgpukv{<"40;"i1eo3; upper mantle 
fgpukv{<" 505" i1eo30" Vjg"Dqwiwgt" cpqocn{"ycu"
inverted considering a normal crust thickness of 
35 km.

Wukpi"vjg"Dqwiwgt"cpqocn{"Ýgnf"hqt"vjg"itcxkv{"
inverse calculations we obtained a gravimetric 
etwuvÎocpvng"fkueqpvkpwkv{"*Hkiwtg"5d+0"Kp"qtfgt"
vq"oqfgn"vjg"itcxkv{"etwuvÎocpvng"fkueqpvkpwkv{"
in terms of an isostatic model, the equivalent 
gncuvke" vjkempguu" *Vg+" ku" cnnqygf" vq" xct{" kp" vjg"
tcpig"3>"Vg">"62"mo0"Vjg"gncuvke" vjkempguu" ku"
constant over moving windows of 35 km x 35 km 
uk¦g0"Vjg"ykpfqy"uk¦g"ycu"ejqugp"d{"gxcnwcvkpi"
the wavelength of the main visible geological 
structures.

Vjg" hngzwtg" ycu" ecnewncvgf" ykvj" uvcpfctf"
xcnwgu" qh" [qwpiÓu" oqfwnwu" *3211P1o2+" cpf"
c" pqtocn" RqkuuqpÓu" tcvkq" qh" 2047=" etwuv" cpf"
ocpvng"fgpukvkgu"ygtg"40;"i1eo3"cpf"505"i1eo3 

tgurgevkxgn{"*Hkiwtg"6d+0

Results

Vjg" Dqwiwgt" cpqocn{"ocr" *Hkiwtg" 4c+" ujqyu"
vjg" kpÞwgpeg"qh" vjg"Cpfgcp"tqqv" vjcv"ecwugu"c"
pgicvkxg"itcfkgpv"egpvgtgf"qp"vjg"Cpfgu"Eqtfknngtc"
axis. Filters were applied to separate the different 
wavelengths of gravity features. We obtained 
vyq"ocru."3+"c"tgikqpcn"vtgpf"ocr"*Hkiwtg"4d+"
that would respond primarily to the crust-mantle 
fkueqpvkpwkv{"igqogvt{."cpf"4+"c"tgukfwcn"Dqwiwgt"
anomaly map, linked to short and medium 
ycxgngpivju"*Hkiwtg"4e+"vjcv"eqwnf"dg"tgncvgf"vq"
the middle and upper crustal densities.

Eqpukfgtkpi"vjcv"yg"wugf"c"4089"i1eo3 density 
for the Bouguer correction, the positive values of 
Dqwiwgt"tgukfwcn"cpqocn{"qdugtxgf"*Hkiwtg"4e+="
indicate the presence of denser bodies than the 
reference value. Negative values would correspond 
vq" nkijvgt" tqemu0"Vjg"Rtgeqtfknngtc"ctgc"cpf" vjg"
pqtvjgcuv"*Hkiwtg"4e+"tgxgcn"rqukvkxg"cpqocnkgu0"
In general, positive residual anomaly values 
suggest the presence of mantle involvement in the 
generation of felsic rocks from parental magmas 
(Dahlquist et al0."4232+0"Vjku"oqfgn"uwrrqugu"vjg"
fusion of continental lithosphere by intrusion of 
asthenospheric magma.

Vjgug"fgpug"dqfkgu"eqwnf"dg"nc{gtgf"tgukfwcn"
crustal melts or remnants of asthenospheric 
material (which led to the melting of the 
eqpvkpgpvcn"nkvjqurjgtg+0

Vjg"wrrgt"etwuv"dcug"oqfgn"*Hkiwtg"5c+"engctn{"
shows the existence of dense bodies located a 
few kilometers from the surface, as interpreted 

in the residual Bouguer anomaly map (Dahlquist 
et al0."4232+0

Hkiwtg"5d"tgÞgevu"vjg"igqogvt{"qh"vjg"etwuv/
mantle interface, which presents maximum values 
dgnqy"vjg"Cpfgcp"czku"*88"mo+."enqug"vq"57"mo"qp"
vjg"gcuvgtp"gfig"qh"vjg"uvwf{"ctgc0"Vjg"Eqtfknngtc"
fg" Nqu" Cpfgu" ku" cuuqekcvgf"ykvj" c" rtqpqwpegf"
etwuvcn"ÐtqqvÑ."yjgtgcu"dgpgcvj"vjg"tcpig"qh"vjg"
Sierra de Famatina and Sierras Pampeanas, the 
etwuvcn"vjkempguu"fgetgcugu"ukipkÝecpvn{0

Vjg"Ckt{"kuquvcvke"oqfgn"*Hkiwtg"5e+"kpfkecvgu"c"
hypothetical surface of the crust-mantle interface, 
produced by assuming that the topographic 
masses are in local hydrostatic equilibrium. 
Results obtained by the inversion of the regional 
Dqwiwgt"cpqocn{"itcxkogvtke"oqfgn"*Hkiwtg"5d+."
ctg"ukipkÝecpvn{"fkhhgtgpv"htqo"vjg"kuquvcvke"oqfgn"
*Hkiwtg"5e+"gurgekcnn{"kp"vjg"tgikqpu"qh<"Hkcodcnƒ."
Oƒu."Ceqpswklc"tcpigu"cpf"Rkrcpceq"dcukp0

Vq"xgtkh{"vjku"kuquvcvke"kodcncpeg."yg"ecnewncvgf"
vjg"fgeqorgpucvgf"kuquvcvke"cpqocn{"*Hkiwtg"6c+"
in which the long-wavelength isostatic anomaly 
effects were removed (Cordell et al0." 3;;3+0"
Vjg"qdvckpgf"tguwnvu"tgurqpf"vq"jgvgtqigpgkvkgu"
located in the upper crust. We observed that this 
map shows optimal consistency with the residual 
Bouguer anomaly.

On the other hand, the results obtained in 
the calculation of equivalent elastic thickness 
*Vg+"kpfkecvg"vjqug"cu"Vcuuctc"cpf"[cpg¦"*4225+."
expected from previous work: Stewart and Watts 
*3;;9+=" Uƒ" *4226+=" Rfitg¦/Iwuukp{fi" *4226+="
Vcuuctc"et al0"*4229+="Ucegm"cpf"Wuucok"*422;+0"
Vjg" Cpfgcp" fqockp" xcnwgu" ctg" nqygt" vjcp" 32"
km, indicating that the crust that contains the 
Cpfgcp"Eqtfknngtc"jcu"c"nqy"Þgzwtcn"tkikfkv{."enqug"
to local compensation. On the contrary, there are 
jkij"xcnwgu"qh"Vg"qp"c"uvtkr"vjcv"gzvgpfu"htqo"vjg"
Western edge of the Sierra de Velasco to the North 
qh"vjg"Ukgttc"fg"Vkpqicuvc"*cetquu"vjg"tgikqpu"qh"
Xkpejkpc."Xknnc"Ecuvgnnk."Lciwfi"cpf"Nqu"Rq¦wgnqu+"
cpf" vq" vjg"Gcuv."wpfgt" vjg"Cpecuvk"Ukgttcu"cpf"
Rkrcpceq"dcukp0"Vjgug"jkij"xcnwgu"qh"Vg"cpf"F."
are consistent with the positive residual anomalies 
observed in Figure 2c and Figure 4a which favors 
the hypothesis with areas of high density and 
jkijgt"Þgzwtcn"tkikfkv{0

Previous studies suggested the presence 
of dense bodies in the crust, which could be 
kpvgtrtgvgf"cu"genqikvk¦gf"etwuv"*Tcoqu."422;+0"
However, those studies put the eclogite at the 
base of the crust, but in this interpretation, dense 
masses would be located within the middle to 
wrrgt" etwuv0" Cpqvjgt" cnvgtpcvkxg"ycu" rtqrqugf"
d{" Cuvkpk" et al0" *422;+." hqewukpi" qp" Egpvtcn"
Cpfgu" tkhvkpi" uvcig" kp" vjg" gctn{" Ectdqpkhgtqwu"
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to late Permian. Crustal extension with rotated 
basement blocks, rift sedimentation and thinning 
associated with differentiated rhyolitic and 
basandesític magmatism (are associated with a 
oqtg"dcuke"tgukfwg"fgrqukvgf"kp"vjg"nqygt"etwuv+0"
Cuvkpk" et al0" *422;+" rqkpv" qwv" vjcv" fwtkpi" vjg"
early Carboniferous, the Sierras Pampeanas area 
eqpvckpgf"pwogtqwu"V{rg"C"itcpkvke"dqfkgu"ykvj"
mantle contamination, implying that on a regional 
scale, asthenospheric ascent could be explained 
by rifting, which would have obscured Sanrafaelic 
ujqtvgpkpi"*Hkiwtg"7+0"Yg"dgnkgxg"vjcv"vjku"oqfgn"
of tectonic evolution is compatible with the results 
obtained from gravimetric analysis.

Conclusions

Vjg"itcxkv{"oqfgnu"rtgugpvgf"kp"vjku"rcrgt"ujqy"
that the crustal structure in the southern Central 
Cpfgu"ku"pqv"jqoqigpgqwu0"Vjg"qdugtxgf"itcxkv{"

anomalies are interpreted to be produced by 
medium to short wavelength bodies, which are 
interpreted as intrusions placed in the middle to 
upper crust. Isotopic results in the region also 
suggest the presence of mantle source magmas 
that could be remnants of asthenospheric material 
fused with continental lithosphere, generating 
granitic magmas that are presently exposed on 
the surface. Dense material from the mantle 
*ocioc"v{rg"C+"yqwnf"jcxg"dggp"kpvtwfgf"fwtkpi"
crustal stretching in the Early Carboniferous. 
Cuuqekcvgf" vjkppkpi" cpf" fkhhgtgpvkcvgf" tj{qnkvke"
and basandesitic magmatism, leaving the denser 
dqfkgu" kp" vjg" nqygt" etwuv0" Vjg" eqpÝiwtcvkqp" qh"
granitic bodies with mantle contamination might 
have been obscured during the Sanrafaelic 
shortening. Some of these bodies are visible on 
vjg"uwthceg"cpf"qvjgtu"ecp"dg"kfgpvkÝgf"d{"vjgkt"
high density.

Figure 6. 2D density model.

Figure 5."Uejgocvke"rtqÝng"qh"vjg"etwuv0
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