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ABSTRACT. The El Gigante Metamorphic Complex, in the eponymous range (Sierras Pampeanas, Argentina), consists of
three lithostratigraphic units. These are, from bottom to top: Quebrada Grande (Mesoproterozoic protoliths, predominantly
igneous), Loma Cortada (Ediacaran-early Cambrian siliciclastic and carbonate protoliths), and Los Morteritos (middle to
late Cambrian siliciclastic and carbonate protoliths), all reworked by the Famatinian orogeny. This study reports the first
U-PDb detrital zircon age data of the Los Morteritos Unit, obtained from a quartz-micaceous schist, which shows two main
Mesoproterozoic peaks (~1350 and ~1070 Ma) and minor Cambrian ages. This age pattern suggests a recycling of the
underlying units and a minor contribution from the Pampean orogen. The graphite-rich rocks, along with an abundance
of carbonate protoliths, previously published isotopic data from marbles, and the new U-Pb detrital zircon ages, support
a correlation of the Los Morteritos Unit with other rocks of the westernmost Sierras Pampeanas, such as the Caucete and
Nikizanga groups in the Sierra de Pie de Palo and Cerro Pan de Aztcar. These correspond to sedimentary successions
deposited in a low-energy, distal environment, belonging to a mixed carbonate-siliciclastic platform developed at the
SW Gondwana margin in the middle to late Cambrian (ca. 525-490 Ma).

Keywords: Sierras Pampeanas, Mixed carbonate-siliciclastic platform, SW Gondwana, U-Pb zircon geochronology.

RESUMEN. Primeras edades U-Pb en circones detriticos de la Unidad Los Morteritos (Complejo Metamérfico
El Gigante), Sierras Pampeanas, Argentina: nuevos aportes a la evoluciéon paleozoica temprana del SO de
Gondwana. El Complejo Metamorfico El Gigante, en la sierra epoénima (sierras Pampeanas, Argentina), esta compuesto
por tres unidades litoestratigraficas. De base a techo, estas son: Quebrada Grande (protolitos mesoproterozoicos,
predominantemente igneos), Loma Cortada (protolitos siliciclasticos y carbonaticos, ediacarianos-cambricos tempranos)
y Los Morteritos (protolitos siliciclasticos y carbonaticos, cambricos medios a tardios), todas ellas retrabajadas por la
orogenia famatiniana. Este estudio presenta las primeras edades U-Pb en circones detriticos de 1a Unidad Los Morteritos,
obtenidas de un esquisto cuarzoso-micaceo, que muestran dos picos principales mesoproterozoicos (~1350 y ~1070 Ma) y
en menor medida edades cambricas. Este patron sugiere un reciclado de unidades subyacentes y una contribucion menor
del orégeno Pampeano. Las rocas ricas en grafito, junto con la abundancia de protolitos carbondticos, datos isotopicos
en marmoles publicados previamente, y las nuevas edades U-Pb en circones detriticos, respaldan la correlacion de la
Unidad Los Morteritos con otras rocas en las sierras Pampeanas occidentales, como los Grupos Caucete y Nikizanga
en la sierra de Pie de Palo y cerro Pan de Azucar. Estas unidades corresponden a sucesiones sedimentarias depositadas
en un ambiente distal de baja energia, pertenecientes a una plataforma mixta carbonatica-siliciclastica desarrollada en
el margen suroeste de Gondwana durante el Cambrico medio a tardio (ca. 525-490 Ma).

Palabras clave: Sierras Pampeanas, Plataforma mixta carbondtica-siliciclastica, SO de Gondwana, Geocronologia U-Pb en circones.
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1. Introduction

Zircon is one of the most informative minerals
in the sedimentary record, due to its exceptional
resistance to surface alteration and metamorphism,
as well as its ability to preserve geochemical and
geochronological signatures. Thus, detrital zircon
analysis has become a key tool in provenance studies
and assessment of crustal evolution, particularly in
ancient basins where conventional sedimentological
approaches are limited by tectono-metamorphic
overprinting (e.g., Fedo et al., 2003; Cawood
etal., 2012).

The present-day South American continent
records the amalgamation of multiple Precambrian
cratonic blocks covered by Ediacaran to late Cambrian
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sedimentary successions (e.g., Cordani et al., 2003;
Vaughan and Pankhurst, 2008; Casquet et al., 2012;
Torsvik and Cocks, 2013; Ramacciotti et al., 2025).
These successions, with contrasting provenance and
geotectonic settings, were tectonically juxtaposed and
metamorphosed during the Neoproterozoic to early
Paleozoic orogenic cycles (Pampean and Famatinian
orogenies) associated with the protracted assembly of
SW Gondwana (e.g., Weinberg et al., 2018; Oriolo
etal.,2021). In this scenario, the Sierras Pampeanas
of Argentina represent a key region to assess these
sedimentary successions and their tectono-metamorphic
evolution, as they expose different crustal levels
exhumed during the Neogene (Andean orogeny)
by a flat slab subduction event (e.g., Jordan and
Allmendinger, 1986; Ramos et al., 2002) (Fig. 1).
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FIG. 1. Regional geological map of central and northwestern Argentina, modified after Verdecchia et al. (2023). White circles refer to
cities: Jujuy (Ju), Salta (Sal), Tucuman (Tuc), Catamarca (Ca), La Rioja (LR), San Juan (SJ), Cérdoba (Cba), San Luis (SL), and
Mendoza (Mza). Loose text indicates ranges and other geological sites of interest: Quilmes (Q), Aconquija (Ac), Capillitas (Cap),
Fiambala (Fi), Toro Negro (Tn), Umango (Um), Espinal (Es), Maz (Ma), Famatina (Fam), Velasco (Ve), Ampato (Am),
Ancasti (An), Ancajan (Acj), Guasayan (Gua), Norte-Ambargasta (SNA), Cordoba (SC), San Luis (SSL), Ulapes (U),
Chepes (Ch), Los Llanos (LL), La Huerta (LH), Valle Fertil (SVF), and Cerro Pan de Azticar (PAN). The location of the Sierra
de El Gigante is shown at the bottom and in figure 2.
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This paper focuses on the Sierra de El Gigante
(SW Sierras Pampeanas) and reports the first U-Pb
detrital zircon ages from the upper lithostratigraphic
unit (named here Los Morteritos) of the El Gigante
Metamorphic Complex, interpreted as a post-Pampean,
pre-Famatinian succession (Lembo Wuest ef al.,
2024; Gardini ef al., 2025). To date, chronological
constraints for this unit have relied solely on Sr,
C, and O isotope data from marbles. The Sierra de
El Gigante lies between the eastern and western
Sierras Pampeanas, a region which preserves distinct
geological records and has been interpreted by some
authors as different terranes (e.g., Ramos et al.,
1998; Fig. 1). Here, we discuss the implications of
the new data and their possible regional correlations,
providing new insights into the earlier stages of the
SW Gondwana margin evolution.

2. Geological setting

The Sierras Pampeanas of Argentina comprise
~N-S trending mountain ranges composed mostly
of igneous-metamorphic basements. Its westernmost
portion is characterized by the presence of Grenvillian-
aged (ca. 1330-1030 Ma) igneous-metamorphic
complexes (Casquet et al., 2012; Rapela et al., 2016;
Ramacciotti et al., 2022) (Fig. 1). Additionally, two
~N-S orogenic belts of Neoproterozoic to middle
Paleozoic age are recognized (Fig. 1). The older,
and eastern, belt corresponds to the Pampean
orogen (ca. 550-515 Ma; e.g., Rapela et al., 1998;
Ramos et al., 2014; Casquet et al., 2018; Zandomeni
et al.,2026), whereas the younger belt is part of the
Famatinian orogen and better recorded to the west
(ca. 490-410 Ma; e.g., Ramos, 2018; Rapela et al.,
2018; Otamendi ef al., 2020; Casquet et al., 2021).

The Pampean orogeny is well-exposed in central
and NW Argentina and consists of calc-alkaline
arc magmatism along with low- to high-grade
metamorphic rocks with anatexis and S-type granite
formation (e.g., Rapela et al., 1998; von Gosen et al.,
2014; Bellos et al., 2020; Tibaldi et al., 2021;
Zandomeni et al., 2026). Alternative tectonic models
include: the oblique subduction and subsequent
collision of the Paleoproterozoic MARA (acronym
of Maz, Arequipa, Rio Apa; Casquet et al., 2012)
block against the Kalahari craton, the collision of
an island arc attached to the Rio de la Plata craton
followed by the accretion of the Pampia terrane,
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and an initial oceanic subduction followed by the

interaction of an active ridge-trench with the SW

Gondwana accretionary prism (Ramos et al., 2014,

and references therein).

The Famatinian orogen, on the other hand,
extends from Patagonia to Venezuela and consists
of I- and S-type magmatism, as well as of low- to
high-grade metamorphic rocks (e.g., Ramos, 2018;
Rapela et al., 2018; Otamendi et al., 2020). While
its magmatic peak occurred during the Early-Middle
Ordovician, its geological record comprising
plutonism, volcanism, and metamorphism spans
from the late Cambrian to the Devonian, with
prominent exposures in the Sierras Pampeanas
and the Puna plateau (e.g., Otamendi et al., 2020;
Casquet ef al., 2021). The Famatinian orogeny is
widely interpreted as the result of the accretion of the
exotic Precordillera terrane, although its Laurentian
provenance and the precise timing of collision
remain subjects of ongoing debate (e.g., Ramos,
1988; Ramacciotti ef al., 2018).

The sedimentary protoliths of the metamorphic
basement in the Sierras Pampeanas can be grouped,
according to their provenance and relationship to the
orogenic events, as follows:

1. pre-Grenvillian successions (i.e., the Maz
Metasedimentary Series; Ramacciotti et al., 2022).

2. pre-Pampean successions with Laurentia-MARA
provenance (i.e., the Difunta Correa Basin;
Ramacciotti ef al., 2025, and references therein).

3. pre- to syn-Pampean successions with Gondwanan
provenance (i.e., the Puncoviscana Basin; Rapela
et al., 2016, and references therein).

4. post-Pampean-pre-Famatinian successions (i.e., the
Meson Group, Nikizanga and Caucete groups and
equivalents; e.g., Rapela et al., 2016; Ramacciotti
et al., 2018; Franceschinis ef al., 2020).

The Sierra de El Gigante, in SW Sierras Pampeanas,
is primarily composed of the El Gigante Metamorphic
Complex (Gardini and Dalla Salda, 1997; Fig. 2A).
This complex comprises a Mesoproterozoic basement
and two sedimentary covers assigned to the Difunta
Correa Basin and to the post-Pampean-pre-Famatinian
successions, all reworked by the Famatinian orogeny
(Lembo Wuest et al., 2024; Gardini et al., 2025).
It represents the most extensive geological unit of the
range, which also includes subordinate Cretaceous
and Cenozoic sedimentary covers exposed at its
southern and northern ends (Fig. 2A).
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FIG. 2. A. Geological map with lithostratigraphic units of the Sierra de El Gigante (modified from Lembo Wuest ez al., 2024), showing
the location of the analyzed sample GIG 18-44 (see figure 1 for location). B. Stratigraphic relationships of the units of the
El Gigante Metamorphic Complex and correlation with units of the Sierra de Pie de Palo. C. Schematic NNW-SSE geological
section with simplified units (after Lembo Wuest et al., 2024).
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2.1. The El Gigante Metamorphic Complex

The El Gigante Metamorphic Complex is
subdivided into three lithostratigraphic units
(Fig. 2B), whose original contact relationships
(unconformities) have been obscured by intense
deformation. The metamorphic age of this complex
remains unconstrained, but it can be attributed
to the Famatinian orogeny based on the age of
its protoliths and tectono-metamorphic evidence
nearby (Sims et al., 1998; Gonzalez et al., 2004;
Steenken et al., 2008). The three lithostratigraphic
units are the following:

2.1.1. Quebrada Grande Unit (Mesoproterozoic
protolith)

The type locality of this unit is situated in the
central-eastern sector of the range (Fig. 2A). It consists
of migmatites of mafic to intermediate composition,
metagranitoids, and amphibolites, which mainly crop
out in the south as a lens-shaped body up to ~4 km
long, and also occur in other sectors as isolated bodies
up to 300 m long in the hinge zones of tight folds
(Figs. 2A, 3A, 3B). The migmatites (stromatites) are
characterised by alternating melano- to mesosomes
(amphibole, biotite, and garnet) and leucosomes
(quartz and feldspars). The metagranitoids display
a texture with phenocrysts (<1 cm-long plagioclase
and K-feldspar) inherited from the igneous protolith,
embedded in a medium- to fine-grained matrix
composed mainly of quartz, muscovite, plagioclase,
K-feldspar, biotite, and occasional garnet. U-Pb
zircon geochronology of the metagranitoids yielded
crystallization ages of ca. 1110-1040 Ma (Lembo
Wuest et al., 2024). The amphibolites occur as
<10 m-thick, tabular and lenticular bodies, and
have a porphyroblastic texture, with amphibole
porphyroblasts within a matrix of amphibole and
feldspar. This unit is overprinted, in the southern
sector, by the here-defined intermediate-temperature
El Monigote shear zone (Fig. 2A, C).

2.1.2. Loma Cortada Unit (Ediacaran to early
Cambrian protolith)

This unit is well registered in the Quebrada
Grande area (Fig. 2A). It consists of metasedimentary
successions of quartzites, quartz-micaceous schists, and
metacarbonates (marbles). In the central to southern
sector of the range, quartzites crop out in packages up
to 50 m thick, intercalated with subordinate quartz-
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micaceous schists and marbles less than 3 m thick
(Fig. 3C, D). The relative abundance of the last two
lithologies increases northward. Overall, the exposed
thickness of the unit does not exceed 400 m, and in
several sectors, it is bounded by thick marble layers
and graphitic schists of the Los Morteritos Unit.
A maximum depositional age of ca. 975 Ma, obtained
from detrital zircon U-Pb analyses in quartzites, has
been determined for this unit (Lembo Wuest ef al.,
2024). In addition, Sr isotope data from marbles
indicate an Ediacaran depositional age (635-
570 Ma) (Galindo ef al., 2004; Rapela et al., 2007;
Lembo Wuest ef al., 2024). In the southern region,
this unit is also affected by the El Monigote shear
zone (Fig. 2A, C).

2.1.3. Los Morteritos Unit (middle to late Cambrian
protolith)

This is the most extensive unit within the Sierra
de El Gigante and its type locality is situated in the
central-northern sector of the range along the Quebrada
del Grafito (Fig. 2A). It consists of micaceous
schists, quartz-micaceous schists, graphitic schists,
and marbles (often graphitic; Fig. 3E-H). Micaceous
schists of this unit constitute the most abundant
lithology of the range. Marbles occur as layers up to
70 m thick, commonly displaying gray, whitish, and
bluish tones. Graphitic schists can reach 50 m thick
in the northern sector, with colors ranging from dark
gray to black. Both the marbles and the graphitic
schists are useful stratigraphic markers for mapping,
enabling the observation of complex folding patterns
(Gardini, 1993). Quartz-micaceous schists are scarce
and appear as <1 m thick intercalations. The Sr, O,
and C isotope composition of marbles allowed the
determination of a sedimentation age ranging from
the middle to late Cambrian (Galindo et al., 2004;
Lembo Wuest et al., 2024). We report here the first
U-Pb detrital zircon ages from a quartz-micaceous
schist of this unit.

3. Analytical methods

U-Pb zircon geochronology was performed on a
quartz-micaceous schist of the Los Morteritos Unit
(sample GIG 18-44) from the central-northern sector
of the range (Fig. 2). The analyses were conducted
at LA. TE. ANDES S.A. (GEOMAP-CONICET,
Salta, Argentina) by LA-ICP-MS RESOlution-SE
193 nm combined with a triple quadrupole ICP-MS.
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FIG. 3. Field and petrographic characteristics of the El Gigante Metamorphic Complex. A. Stromatic migmatite from the southern sector
with lenses of metagranitoids (Quebrada Grande Unit). B. Layers of metagranitoids in the central-eastern area within the type
locality of the Quebrada Grande Unit. C. Thick tabular body of whitish quartzites in the southeastern sector (Loma Cortada
Unit). D. Intercalation of quartzites and pink marble packages in the southeastern sector, corresponding to the type locality of
the Loma Cortada Unit. E. Contact between graphitic marbles and micaceous schists in the central-northern part of the range,
corresponding to the type locality of the Los Morteritos Unit. F. Graphitic schists with intercalations of micaceous schists
along the northern road of the sierra (Los Morteritos Unit). G. Photomicrograph of a graphitic marble with abundant accessory
mineral phases including quartz, albite, and muscovite (cross-polarized light; Los Morteritos Unit). H. Photomicrograph of the
quartz-micaceous schist sampled for U-Pb zircon geochronology (GIG 18-44 sample) (parallel-polarized light; Los Morteritos
Unit). Ab: albite, Bt: biotite, Cal: calcite, Dol: dolomite, Gr: graphite, Grt: garnet, Ms: muscovite, Qz: quartz.
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The ages were calculated from isotopic ratios using
the zircon standard 91500 as the reference material
(Wiedenbeck et al., 2004), and repeated measurements
of the Plesovice zircon (ID-TIMS reference age:
337.13+0.37 Ma; Slama et al., 2008) as the secondary
standard. The precision of results was confirmed by
obtaining the weighted mean *Pb/***U age of the
Plesovice standard. Data reduction was performed
using the LADR software (v.1.1.0.6; Norris and
Danyushevsky, 2018). Data processing was done
using IsoplotR (Vermeesch, 2018). Common Pb
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was not determined. Concordia ages were used,
with discordances calculated as concordia distances,
rejecting analyses below -3.5 and above 4.6 (equivalent
to arelative discordance of 10%; Zimmermann et al.,
2018; Vermeesch, 2020). Discordant analyses are
shown as open ellipses in the concordia diagrams
and were excluded from age calculations and Kernel
Density Estimate plots. Tera-Wasserburg and Wetherill
concordia diagrams were plotted at one sigma (10)
error. Results are shown in figure 4 (see Supplementary
Table 1 for the analytical data).
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FIG. 4. A. Cathodoluminescence images of zircon grains (yellow=grain-spot number; white=age +1c). B. Tera-Wasserburg diagram.
Open ellipses correspond to discarded data due to high discordance (see text). Concordia ages (Ma) of the youngest zircon
grains are indicated. C. Kernel Density Estimation diagrams of detrital zircon grains from the Los Morteritos Unit (Sierra de
El Gigante; this paper), Loma Cortada Unit (Sierra de El Gigante; Lembo Wuest et al., 2024), Quebrada Grande Unit (Sierra
de El Gigante; Lembo Wuest ef al., 2024), Cerro Pan de Aztcar (Ramacciotti et al., 2018), and Caucete Group (Sierra de Pie
de Palo; Naipauer ez al., 2010). Concordia ages were used in the present publication; n=number of analyses.
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4. Results

The mineralogy of the quartz-micaceous schist
analyzed in this study consists of quartz, albite, chlorite,
garnet, muscovite, and biotite, with accessory apatite,
epidote, zircon, iron oxides, and carbonate filling
fractures (Fig. 3H). The sample has a porphyroblastic
texture, with garnet poikiloblasts immersed in a
medium- to fine-grained matrix mainly composed
of quartz and albite. Biotite and muscovite occur
sporadically, aligned with the main foliation. The
garnet poikiloblasts are anhedral to subhedral and
less than 1 mm in diameter. The garnet and biotite
are partially replaced by chlorite.

The zircon grains range from 110 to 360 pm
in length, showing subrounded to rounded shapes,
although elongated euhedral crystals are also
present (Fig. 4A). They often display oscillatory
zoning, although some unzoned low-CL crystals
also exist. Ninety spots were analysed, thirty-five
of which were discarded due to high discordance
(Supplementary Table 1). Excepting one spot with
Th/U=0.01, the remaining show values above 0.1,
which, together with internal structures, suggest an
igneous origin. The calculated ages range from 1408
to 516 Ma, with a main peak at ca. 1069 Ma and a
secondary group between ca. 1382 and 1296 Ma.
The youngest concordant zircon ages are 747 and
516 Ma (Fig. 4C). A Cambrian zircon population
includes one concordant overgrowth of 516 Ma
with a slight discordant core of 533 Ma (-8.55%
concordia distance; Fig. 4A), and another spot at
559 Ma (12.73% concordia distance). These zircon
grains display Th/U ratios between 0.42 and 0.57,
consistent with an igneous origin.

5. Discussion

5.1. Age and correlations of the sedimentary
protoliths of the Los Morteritos Unit

A remarkable feature of the Los Morteritos Unit
is the presence of thick layers of graphitic marbles
and graphitic schists (Fig. 3E, F). This distinctive
lithologic association, coupled with similar structural
and metamorphic characteristics, allows for a primary
correlation with other western Sierras Pampeanas
successions, such as the Caucete and Nikizanga
groups in the Sierra de Pie de Palo and the marbles
of Cerro Pan de Aztcar (Gardini and Dalla Salda,

1997; Galindo et al., 2004; Rapela et al., 2007; Lembo
Wauest et al., 2024). This correlation is supported by
isotopic data: marbles from the Los Morteritos Unit
yielded *’Sr/*Sr ratios 0f 0.7093-0.7099 and 6°C,,
values between -0.29 and +0.34 (Galindo et al.,
2004), signatures that show a significant overlap
with the isotopic ranges reported for the middle to
late Cambrian Nikizanga, Caucete, and Cerro Pan de
Azucar units (YSr/*Sr: 0.7089-0.7099 and 6"°C, .:
-0.46 to +0.02; Naipauer et al., 2005; Ramacciotti
etal., 2018).

Our new U-Pb detrital zircon data further reinforce
this chronostratigraphic framework. The youngest
concordant age of 516 Ma (along with two slightly
discordant analyses at 533 and 559 Ma) is consistent
with the maximum depositional ages found in
the aforementioned correlated units (Fig. 4C).
Moreover, the disposition of a core at 533 Ma with
an overgrowth at 516 Ma (Fig. 4A) suggests some
degree of magmatic recycling (e.g., antecryst-
autocryst). The Mesoproterozoic ages identified have
also been reported in the Loma Cortada quartzites
and the Quebrada Grande metagranitoids (Rapela
et al., 2007; Lembo Wuest et al., 2024) (Fig. 4C),
suggesting that these underlying units acted as
primary source areas. Additionally, a concordant
Neoproterozoic zircon grain yielding an age of
747 Ma was identified. Zircon grains within the
ca. 850-760 Ma range are scarce in other sequences of
the western Sierras Pampeanas and have been linked
to A-type granitoids associated with the rifting of
MARA from Laurentia (Baldo et al., 2006; Rapela
etal.,2016).

5.2. Paleogeography of the SW Gondwana margin

After the Pampean orogeny and before the
Famatinian orogeny, i.e., in the middle to late
Cambrian (ca. 525-490 Ma), an extensive carbonate-
siliciclastic platform developed along the southwestern
margin of Gondwana (Collo ef al., 2009; Verdecchia
et al.,2014; Rapela et al., 2016; Ramacciotti ef al.,
2018; Hodgin et al., 2021; Tortello et al., 2026).
The siliciclastic protoliths associated with this
platform are characterized by the presence of
detrital zircon grains with ages between 545
and 515 Ma, attributed to the Pampean orogen
(see summary in Rapela et al., 2016). However, the
detrital zircon age patterns vary depending on sample
location. In the westernmost Sierras Pampeanas
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(i.e., Los Morteritos Unit, Cerro Pan de Azucar,
and Caucete Group), Mesoproterozoic ages are
dominant, with minor Pampean contributions (Rapela
et al., 2016; Ramacciotti ef al., 2018) (Fig. 4C).
An alternative interpretation suggests a Laurentian
affinity for the Caucete Group, considering it part of
the Cuyania terrane that accreted to SW Gondwana
during the Early Ordovician (Naipauer et al.,
2010); however, paleogeographic, geodynamic, and
provenance considerations interpreted these rocks
as derived from the reworking (cannibalization) of
the underlying Difunta Correa Metasedimentary
Sequence with minor contribution of the Pampean
orogen (Ramacciotti et al., 2018). The easternmost
Sierras Pampeanas, in contrast, which lack a record
of middle to late Cambrian metacarbonate layers,
display zircon populations dominated by Pampean
ages (550-515 Ma), with subordinate Neoproterozoic
and Mesoproterozoic contributions (Verdecchia
et al., 2011; Rapela ef al., 2016). The westward
decrease in early Cambrian zircon ages may reflect a
more distal position relative to the Pampean orogen
(i.e., oceanward), as previously proposed by
Ramacciotti et al. (2018). This interpretation is
further supported by the increasing proportion of
carbonate and organic matter content toward the
west, indicative of deposition in distal, low-energy
environments.

6. Conclusions

The El Gigante Metamorphic Complex consists
of three lithostratigraphic units: Quebrada Grande,
Loma Cortada, and Los Morteritos, with igneous
and sedimentary protoliths Mesoproterozoic to
late Cambrian in age, tectonically juxtaposed
and metamorphosed during the Famatinian
orogeny. The new U-Pb detrital zircon data from
the Los Morteritos Unit indicate sedimentary
recycling from the underlying Quebrada Grande
and Loma Cortada units, with limited input from
the Neoproterozoic-early Cambrian Pampean
orogen. Regional correlations, based on lithology,
isotopic signature, and geochronology, suggest
that the protoliths of the Los Morteritos Unit were
deposited in a low-energy distal environment of a
mixed carbonate-siliciclastic platform, developed
along the SW Gondwana margin during the middle
to late Cambrian (ca. 525-490 Ma).
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