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Abstract: Boretto G., Zanchetta G., Bini M., Cioccale M., 
Carignano C., Gordillo S., Giaccio B., Fernandez-Turiel J.-L., Ar-
ienzo I. & Isola I., Cerro Blanco 4.2 ka volcanic ash deposit at Cerro 
Colorado (Córdoba Province, Argentina). (IT ISSN 0391-9838, 2021).

A tephra layer was recovered within the Holocene fluvial succession of 
the Cerro Colorado Cultural and Natural Reserve in the Córdoba Province 
(Argentina). Radiocarbon dating on organic matter preserved within the 
paleosoil beneath the tephra layer indicate that the ash layer is younger 
than ca. 4700 cal yr BP. Radiocarbon ages, Sr and Nd isotope data on the 
bulk rock, and microanalytical data on glass shards allow us to identify the 
Andean Central Volcanic Zone as the possible source area of the analyzed 
tephra. Our data highlight that the tephra layer recovered in the Córdoba 
Province was produced by volcanoes of the southern fringe of the Andean 
Central Volcanic Zone and that it can be confidently correlated with the 
Cerro Blanco 4200 cal yr BP eruption. These findings are also coherent 

with the known dispersion axis of the products of this eruption and allow 
further constraining their dispersion. This latter is extremely important 
for any attempt in volcanic hazard assessment.

Key Words: Tephra, Holocene, Cerro Colorado, Cerro Blanco, Ar-
gentina.

Resumen: Boretto G., Zanchetta G., Bini M., Cioccale M., Ca-
rignano C., Gordillo S., Giaccio B., Fernandez-Turiel J.-L., Arien-
zo I. & Isola I., Cenizas volcánicas de Cerro Blanco datadas en 4,2 ka 
identificadas en Cerro Colorado (Provincia de Córdoba, Argentina). (IT 
ISSN 0391-9838, 2021).

Una capa de tefra ha sido identificada dentro de la sucesión fluvial 
holocena en la Reserva Cultural y Natural Cerro Colorado de la Pro-
vincia de Córdoba (Argentina). Por debajo de esta capa se observa un 
paleosuelo que preserva restos de materia orgánica la cual ha sido data-
da mediante método radiocarbónico. Los resultados obtenidos indican 
que las cenizas presentan una edad menor a ca. 4700 cal años AP. En 
este sentido, las edades radiocarbónicas, los datos isotópicos de Sr y Nd 
en la roca y los datos microanalíticos en fragmentos de vidrio volcánico 
nos permiten reconocer a la Zona Volcánica Central Andina como la po-
sible área de origen de la tefra analizada. Nuestros datos sugieren que 
esta capa de tefra fue producida por volcanes de la franja sur de la Zona 
Volcánica Central Andina, y pueden correlacionarse con la erupción de 
Cerro Blanco datada en 4200 cal años AP. Estos hallazgos también son 
coherentes con el eje de dispersión conocido de los productos de esta 
erupción y permiten restringir aún más su diseminación. Se resalta este 
último aspecto como extremadamente importante ya que sirve de base 
para cualquier evaluación del peligro volcánico.

Palabras Claves: Tefra, Holoceno, Cerro Colorado, Cerro Blanco, 
Argentina.

INTRODUCTION

The Andean volcanic arc includes more than 200 po-
tentially active Quaternary volcanoes (Stern, 2004; Tilling 
2009), and volcanic hazard is a real and immanent risk 
for the local populations (e.g. Tilling, 2009), represented 
by pyroclastic flow, tephra fall, and remobilization of the 
volcanic material by water (the so-called “lahars”). The ac-
tive volcanism occurs in four separate segments (e.g. Stern, 
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2004): the Northern, Central, Southern, and Austral Volca-
nic Zones, respectively (NVZ, CVZ, SVZ, and AVZ, fig. 1). 
Being located downwind to the CVZ, SVC and AVZ, Ar-
gentina is potentially largely interested by tephra fall haz-
ard. Indeed, the pyroclastic fallout of two with the higher 
magnitude, historical explosive eruptions of the Andean 
volcanic system extensively affected the Argentina terri-
tory, owing to the general wind circulation dominated by 
south westerlies wind system: the eruption of the Quizapu 
(Cerro Azul) in 1932 (Hildreth & Drake, 1992) and Cerro 
Hudson in 1991 (Naranjo & alii, 1993).

The study of distal tephra layers (i.e. far from the volca-
nic center) is therefore of paramount importance in order 
to reconstruct frequency, dispersion, volume, and poten-
tial impact of explosive eruptions (e.g. Daga & alii, 2010, 
2014; Naranjo & alii, 2017; Sulpizio & alii, 2014). Moreover, 
tephra can represent a valuable tool for correlating and 
synchronizing different sedimentary archives and dating 
them independently (e.g. Lowe, 2011; Prieto & alii, 2013; 
Zanchetta & alii, 2018a). Under these promises, distal te-
phrostratigraphic studies in southernmost South America 
are in tumultuous development as witnessed by a signifi-
cant increasing number of specific studies with different 
aims (e.g. Stern 1991, 2008; Hermanns & Schellenberger 
2008; Daga & alii, 2010, 2014; Fontijn & alii, 2014; Prieto & 
alii, 2013; Del Carlo & alii, 2018; Zanchetta & alii, 2018b, 
2021). However, more data are vital to produce a correct 
volcanic hazard assessment in a distal setting and build a 
tephrostratigraphic lattice to support Quaternary stratigra-
phy, chronology, archaeology, and paleoclimatology (Lowe 
& alii, 2015). Moreover, the role of volcanic activity in con-
trolling (or triggering) climatic changes at different scales 
during the Last Glacial and Holocene has found renewed 
interest, and this adds a new value in the stratigraphic and 
volcanological study of the large scale – Plinian – eruptions 
(e.g. Sigl & alii, 2014, 2015; Svensson & alii, 2020; Mann & 
alii, 2021).

In this work, we present new data on a tephra layer 
identified within the Cerro Colorado Holocene succes-
sion in the Córdoba province (fig. 1), which improves the 
dispersion of one of the largest explosive eruptions of the 
CVZ, ejected by the Cerro Blanco Volcanic Complex.

GEOLOGICAL AND CLIMATOLOGICAL SETTING

The Cerro Colorado Cultural and Natural Reserve is 
located around the coordinates 30° 05’ S and 63° 55’ W, 
at the north-eastern slope of the Sierras Pampeanas, in 
the province of Córdoba, Argentina (fig. 1). The study 
area preserves a unique landscape produced by impressive 
sculptured outcrops of red sandstone. The natural reserve 
contains an important archaeological legacy recorded in 
rock paintings preserved inside caverns and rock shelters 
(Gadner, 1931; Recalde, 2016, 2018).

This region belongs to the Sierra Norte area, which cor-
responds to the northern sector of the Sierras Pampeanas 
Orientales (Lucero Michaut, 1979). Its igneous-metamor-
phic basement is Proterozoic to Middle Cambrian in age 

and is composed of granodiorite and monzogranite batho-
liths with sub-volcanic porphyric facies, surrounded by 
isolated remnants of low to medium degree metamorphic 
rocks, with intrusions of Ordovician-Devonian granitoids 
(Candiani & alii, 2001; Miró, 2000). The most represen-
tative unit of the area corresponds to the Cerro Colorado 
Formation sandstones and conglomerates (Methol, 1958; 
Polanski, 1970). The age of these outcrops is a source of 
controversy for some authors; Pastore (1932), Gutiérrez & 
alii (2006), and Candiani (2008) interpreted them as Meso-
zoic, while Lucero Michaut (1979) and Astini & Del Papa 
(2014) interpreted them as belonging to the Carbonifer-
ous-Permian.

The Mesozoic record has little development in the area 
and would be represented by Cretaceous sandstones and 
conglomerates (Miró, 2000), on which lie Avellaneda cal-
cretes (Carignano, 1997a; Candiani, 2008) associated with 
the pelitic marine-coastal facies corresponding to the Mio-
cene Atlantic transgression (Bertolino & alii, 2000; Miró, 
2000; Candiani & alii, 2001, 2010).

Although the Sierra Norte was affected by the Ande-
an orogeny, it does not have the characteristic asymmetric 
profile of the Sierras Pampeanas Orientales reverse fault 
blocks, except in its extreme southwest (Sierra de Sauce 
Punco), where abrupt escarpments of eroded faults are lo-
cated (Carignano & alii, 2014). During the Cenozoic, pro-
cesses associated with the filling and subsequent terracing 
of the intracratonic basin would have occurred (Strelin, 
1995; Carignano, 1996, 1997a, 1997b, 1999; Herrero, 1999, 
2000; Iriondo, 2010; Kröhling & Carignano, 2014).

The Quaternary deposits are represented mainly by flu-
vial-aeolian sediments on hills and within valleys and have 
been studied by Carignano (1999), Carignano & alii (2014), 
and Kröhling & Carignano, 2014. However, detailed stra-
tigraphy of the local successions and their cartography is 
not yet available.

Cerro Colorado presents a variety of sandstone mor-
phologies at different scales, such as cliffs, cavernous forms, 
tafoni, balanced rocks, flared slopes, pavements, domes, 
tors, among others (Boretto & alii, 2021). The particular 
sandstone geomorphology allowed the pre-Hispanic devel-
opment of populations in the area during the Holocene, 
whose presence is registered mainly by the spectacular 
rock painting preserved in the cavernous forms (Boretto 
& alii, 2021).

This region is characterized by a semi-arid cli-
mate (Capitanelli, 1979), with an average annual rain-
fall of 600 mm, concentrated mainly during the wetter 
spring-summer season (October to March). It has a long 
intermediate season with average temperatures of 10 °C, 
and frosts reaching -5 °C during the winter. Wide tem-
perature ranges between day and night are characteris-
tic of the area (Capitanelli, 1979). The dominant vegeta-
tion type is Chaco woodland, in an ecotone between the 
Serrano and Chacopampeano districts (Sanabria & alii, 
1996). In general, the soils of the area present little devel-
opment and thickness, although differences can be found 
depending on the orientation and exposure of the slopes 
(Sanabria & alii, 1996).
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MATERIAL AND METHODS

The main studied section outcrops along the flanks of 
a small valley where the local continental succession is ex-
posed at 30° 6’ 16.70” S and 63° 53’ 12.20” W. The section 
was described and sampled for tephra analyses and radio-
carbon dating. The samples were dried in an oven for 48 h 
at the laboratory of Palaeoclimatology and Geoarcheology 
of the University of Pisa.

Soil samples for radiocarbon dating were sieved at 1 
mm (Phi scale 0 -ɸ-), and the finer fraction was manual-
ly cleaned by possible young contaminants like roots and 
insects. An additional sample for radiocarbon dating was 
collected in the lower part of the section, represented by 
an individual of the land snail Megalobulimus lorentzianus 
(Doering 1876). This sample was cleaned in deionized wa-
ter in an ultrasonic bath before being sent out for radiocar-
bon measurements.

Radiocarbon measurements were carried out at the 
CIRCE laboratory of Caserta, Italy (Terrasi & alii, 2007, 
2008) and the Arizona AMS Laboratory. The resulting 
conventional 14C ages (14C yr BP) were calibrated to cal-
endar years (cal yr BP) with the Calib8.2 program (Stuiver 
& alii, 2021) using the SHCal20 calibration curve (Hogg & 
alii, 2020). Tab. 1 shows the radiocarbon results.

A portion of the sample of the tephra layer was em-
bedded in epoxy resin, polished and coated with graph-
ite, and analyzed at the Istituto di Geologia Ambientale e 
Geoingegneria of the Italian National Research Council 
(IGAG-CNR) (Rome, Italy) using a Cameca SX50 elec-
tron microprobe equipped with five wavelength-dispersive 
spectrometers. Operating conditions were set to 15 kV ac-
celerating voltage; 15 nA beam current; 10-15 mm beam 
diameter; 20 s per element counting time; Wollastonite (Si 
and Ca), corundum (Al), diopside (Mg), andradite (Fe), ru-
tile (Ti), orthoclase (K), jadeite (Na), phlogopite (F), potas-
sium chloride (Cl), barite (S), and metals (Mn) were used as 
standards. The Ti content was corrected for the overlap of 
Ti-Ka peaks. In order to evaluate the accuracy of the elec-
tron microprobe analyses, three secondary standard refer-
ence materials (Kakanui augite and rhyolite RLS132 glasses 
from the United States Geological Survey) were measured 
prior to each analytic run. Supplementary tab. S1 shows the 
data, whereas supplementary tab. S2 shows the test on the 
standards.

The Sr and Nd isotope compositions were determined on 
a “bulk” sample by thermal ionization mass spectrometry at 
the Istituto Nazionale di Geofisica e Vulcanologia, Osserva-
torio Vesuviano (INGV, Naples, Italy), using a ThermoFin-
nigan Triton TI multicollector mass spectrometer, in static 
mode, on an aliquot of the powdered sample. A 0.1 g of 
sample was directly dissolved with high purity acids before 
Sr and Nd extraction. To consider the possible presence of 
a “exotic” contamination of terrigenous material in the bulk 
sample, two different aliquots of the same sample powder 
were at first leached 4-5 times with cold 6 N HCl for 10 min 
and then rinsed in MilliQ® deionized water and then dis-
solved with high purity acids. After dissolution, Sr and Nd 
were separated by conventional ion-exchange chromato-
graphic techniques. The Sr blank was less than 0.2 ng during 
the analytical process. Measured 87Sr/86Sr and 143Nd/144Nd 
isotope ratios were normalized for within-run isotopic frac-
tionation to 86Sr/88Sr = 0.1194 and 146Nd/144Nd = 0.7219, 
respectively. The mean of measured values of 87Sr/86Sr 
for NIST-SRM 987 was 0.710220 ± 0.000019 (2σ) and 
0.511845 ± 0.000010 (2σ). The external reproducibility (2σ) 
is calculated according to Goldstein & alii, (2003). The Sr 
and Nd isotope ratios were normalized to the recommend-
ed values of NIST SRM 987 (87Sr/86Sr = 0.71025) standard 
and La Jolla (143Nd/144Nd = 0.51185) standards, respectively.

RESULTS

Fig. 2 shows the stratigraphy of the section, which con-
sists of two distinct phases of fluvial aggradation and soil 
formation. The radiocarbon dating suggests that this suc-
cession developed during the Holocene, representing two 
phases of aggradation of the local fluvial network, possibly 
connected to changes in the local climate (e.g. Carignano, 
1999). The bulk organic matter of the upper paleosoil yield-
ed an age of 4207 ± 22 yr BP (4833-4579 cal yr BP), whereas 
the radiocarbon dating of the lower fluvial phase yielded an 
age of 5750 ± 30 yr BP (6627-6443 cal yr BP) (tab. 1). 

Fig. 1 - Location map of the sites cited within the text. Black lines iso-
pachs (in m) of Cerro Blanco eruption (after Fernández-Turiel & alii 
2019). Dashed line: reconstructed isopach from Cerro Colorado outcrop. 
Holocene volcanoes after Tilling 2009. The isopach reported in fig. 1 are 
both the results from field measurement and modelling of the paroxys-
mal phase of the Cierro Blanco eruption (Turiel & alii 2019).
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The tephra shows a medium to fine ash grain size. The 
first ca. 5-6 cm are represented by massive whitish ash cov-
ered by a thin (2-4 mm) pinkish ash layer (fig. 2). This pink-
ish layer is observed more or less continuously throughout 
the area where the tephra outcrops. The layer shows ev-
ident deformation probably derived by local sliding and 
deformation on gentle slopes. Above this layer, lenses of 
coarse ash alternate with thin fine ash, clearly indicating 
water reworking on the slope and resembling “scour-and-
fill” structures described, for instance, by Smith (1987) and 
Zanchetta & alii (2004).

The whitish basal layer and the pinkish one were ana-
lyzed separately, but they did not show appreciable differ-
ences and are, therefore, considered together. Glass shards 
are the dominant fraction, with rare crystals, and have a rhy-
olitic composition (e.g. SiO2: 78.02 ± 0,21%, Na2O + K2O: 
8.06 ± 0.21%; fig. 3) in the Total – Alkali – SiO2 diagram (Le 
Bas & alii, 1986), with a ratio K2O/Na2O > 1 (1.22 ± 0.04). 
They lie below the Irvine & Baragard (1971) line and, con-
sidering the K2O – SiO2 diagram, are in the field of the 
high-K calc-alkaline series (Peccerillo & Taylor, 1976). The 
unleached fraction’s 87Sr/86Sr and 143Nd/144Nd ratios are 
0.70932 and 0.51240 for sample CORD-19, respectively 
whilst the Sr isotopic compositions of the leached fractions 
are 0.70820 and 0.70807 with Nd isotopes of 0.51243 and 
0.51241, respectively (tab. 1).

DISCUSSION

The section analyzed suggests two main phases of 
fluvial aggradation separated by buried soil/paleosols in-
dicating the local surface stability favoring pedogenesis 
(Retallack, 1990). The lowermost soil is generically older 
than 6627-6443 cal yr BP, whereas the following phase of 
pedogenesis occurred ca. 1600-2000 yr later, at around 
4833-4579 cal yr BP, and terminated with the tephra depo-
sition. The radiocarbon age obtained in this paper for or-
ganic material just below the ash layer (precisely it exposed 
30° 6’ 16.43” S and 63° 53’ 12.12” W) is confirmed by an 
unpublished age of 4250 ± 40 14C yr BP (4860-4580 cal yr 
BP) below a tephra layer from a close outcrop studied by 
Herrero (2000). Herrero (2000) indicated for the ash layer 
a tabular geometry with variable thickness between 15 and 
25 cm and longitudinal continuity along tens of meters; be-
sides, the contact between the tephra and the overlying pa-
leosol is sharp. This age indicates that the tephra is younger 
than ca. 4800-4700 cal yr BP. This succession would be 
consistent with the general climate evolution of the area re-
constructed by Cioccale (1999) and Carignano (1999) with 
a first phase of the Holocene characterized by wetter con-
ditions, separated by a second part of the Holocene much 
drier. However, more data need to be collected to improve 
the local geological and geomorphological evolution, which 
will be the target of future studies. 

Table 1 - Radiocarbon dating from Cerro Colorado section. Calibration was performed with the Calib8.2 program (Stuiver & alii, 2021) and the 
SHCal20 calibration curve (Hogg & alii, 2020). 

Sample ID Field Label Material 14C yr BP 14C cal yr BP (2σ) (median probability)

DSH9532_SD1 CORD-15 soil organic material 4207 ± 22 4833-4579(4713)

AA 1123682 BPyV land snail shell Megalobulimus lorentzianus 
(Doering 1876)

5750 ± 30 6627-6443(6502)

1 CIRCE Laboratory, Caserta; 2 Arizona AMS Laboratory. 

Fig. 2 - General stratigraphy 
of the Cerro Colorado section 
discussed in the text. Left) 
Synthetic stratigraphic profile; 
central) section showing the 
volcanic ash deposits overly-
ing a paleosol; right) detail of 
the basis of the volcanic ash 
deposits.
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The origin of the recovered tephra layer deserves de-
tailed investigation. Considering the geographical location 
of the outcrop, it is highly probable that its origin should 
be found in the southern sector of the CVZ. This origin is 
consistent with the 143Nd/144Nd and to less extent with the 
87Sr/86Sr ratios (fig. 4), which appear more radiogenic but 
still within the range of values featuring the Neogene-Qua-
ternary ignimbrites from the CVZ (Siebel & alii, 2001) and 
more in general of the products of the CVZ (Scott & alii, 
2018). Much more similar to the Sr isotope composition of 
the proximal CVZ volcanic products is the 87Sr/86Sr of the 
leached fraction. However, we cannot rule out entirely that 
also the 87Sr/86Sr ratio of the leached fractions is affect-
ed by the contribution of some external Sr, in particular 
taking into account the high evolved nature of this tephra 
and, in turn, its relatively low Sr content (de Silva & alii, 
2022; Fernandez-Turiel & alii, 2021). The effect introduced 
by the leaching is indicated in fig. 4 by an arrow, which 

shows how 87Sr/86Sr is more affected by leaching operation 
moving the values toward less radiogenic composition, but 
has very minor effects on 143Nd/144Nd ratio. For instance, 
Sr-isotopes have been demonstrated as a valuable tool in 
the SVZ to distinguish among different sources and, with-
in the same volcanic edifice, different eruptions (Naranjo 
and Stern 1998; Stern, 2008; Weller & alii, 2014; Zanch-
etta & alii, 2021). Conversely, Nd isotopes are much more 
stable irrespective of the leaching procedure. These results 
demonstrate the stability of 143Nd/144Nd with respect to Sr 
isotopes, being Nd a less fluid mobile element.

On the other hand, there are insufficient geochemi-
cal data on glass shards on the explosive volcanic activity 
for most CVZ for fingerprinting volcanic sources of distal 
tephra layers. In addition, geochemical data have been ob-
tained with different methods making correlation complex 
(e.g. Hermanns & alii, 2000; Hermanns & Schellenberger. 
2008; Sampietro-Vattuone & alii, 2020). Recently, Fernán-

Fig. 3 - Bi-plots of the major chemical compositions of glass shards of the Cerro Colorado ash layer (CORD-19). In the graphs data from Cerro Blanco, 
Bolsón de Flambalá, and Cueros de Porulla volcanic eruptions are shown for comparison (data after Fernández-Turiel & alii, 2019). Compositional field 
divisions in the SiO2 vs. Na2O + K2O plot according to the Total – Alkali – SiO2 diagram (Le Bas & alii, 1986).
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dez-Turiel & alii (2019) reported detailed major and minor 
chemical elements of volcanic activity of comparable ages 
for the volcanoes in the southern edges of the CVZ (Cueros 
de Purulla, Nevado de Tres Cruces; Cerro Blanco Volcanic 
Complex). In different diagrams (e.g. alkali vs. SiO2, K2O 
vs. SiO2, Na2O vs. SiO2; fig. 4), there is a general overlap 
between the Cerro Colorado tephra and the different erup-
tions close in age, whereas in others (CaO vs. SiO2, FeO 
vs. SiO2, and in particular FeO, Al2O3 and K2O vs. CaO; 
fig. 3) the correlation between our tephra and the products 
of the Cerro Blanco eruption occurring at ca. 4200 cal yr 
BP is unquestionable. This correlation is strengthened by 
the radiocarbon ages obtained in this study and the study 
by Fernández-Turiel & alii (2019).

According to Fernández-Turiel & alii (2019), the erup-
tion of the Cerro Blanco Volcanic Complex is dated at 
4410-4150 cal yr BP and spread volcanic deposits over an 
area of ~500,000 km2, accumulating >100 km3 of teph-
ra (bulk volume). Ash-fall deposits mantled the region at 
distances >400 km from the source, and thick pyroclas-
tic-flow deposits filled neighboring valleys as far as 35 km 
from the source. This eruption is the largest documented 
during the past five millennia in the CVZ of the Andes and 
is probably one of the largest Holocene explosive eruptions 
in the world, with an estimated Volcanic Explosive Index 
(VEI) of 7 (Fernández-Turiel & alii 2019; Báez & alii 2020). 
The isopach reported in fig. 1, from Fernández-Turiel & 
alii (2019), are both the results from field measurement and 
modelling of the paroxysmal phase of the Cierro Blanco 
eruption. Considering the thickness of the tephra below 

the pinkish layer, that is what can be reasonably consid-
ering not reworked, the area is consistent with an isopach 
of ca. 5 cm (fig. 1), allowing to refine the dispersion of this 
eruption, but also helping to define where this eruption can 
be potentially encountered.

The improvement of chronology, volume, and disper-
sion of large eruptions is also relevant for constraining the 
origin of climatic changes during the Holocene (e.g. Sigl & 
alii, 2015¸ Svensson & alii, 2020; Mann & alii, 2021). In par-
ticular, the age of the Cerro Blanco eruption is close to the 
so-called 4200-year event (Weiss, 2015), a climatic event 
that affected the climate of the Northern Hemisphere for 
some centuries (e.g. Weiss, 2015; Bini & alii, 2019), but 
which possibly had a global effect. Therefore, the Cerro 
Blanco eruption can be a good marker to search for the ex-
pression of this event in the Southern Hemisphere, as simi-
larly tephra layers are used at regional scale in the Northern 
Hemisphere (Zanchetta & alii, 2011, 2019). 

CONCLUDING REMARKS

The studied section indicates two main phases of fluvial 
aggradation during middle-to-late Holocene separated by 
phases of soil development in the area of the Cerro Colo-
rado. The first phase is older than ca. 6500 cal yr BP, as in-
dicated by the radiocarbon dated snail, but it is terminated 
before ca. 4700 cal yr BP as indicated by the age of the or-
ganic matter of paleosol. The phases of fluvial aggradation 
suggest two main “wetter” periods separated by episodes of 

Fig. 4 - Comparison of 
87Sr/86Sr vs. 143Nd/144Nd for 
Cerro Colorado sample com-
pared with literature data 
for Andean volcanism (data 
after de Silva & alii, 2022; 
Scott & alii, 2018; Siebel & 
alii, 2001). The arrow indi-
cates the compositional shift 
87Sr/86Sr and 144Nd/143Nd 
of the leached samples. The 
87Sr/86Sr ratio move towards 
less radiogenic composition, 
whereas the 144Nd/143Nd is 
more stable, indicating the 
stability of 143Nd/144Nd with 
respect to Sr isotopes, being 
Nd a less fluid mobile ele-
ment. NVZ: Northern Vol-
canic Zone; CVZ: Central 
Volcanic Zone; SVZ: South-
ern Volcanic Zone.
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pedogenesis. Radiocarbon dating and microanalytical data 
allow us to precisely correlate the tephra layer find embed-
ded in the local Holocene succession of the Cerro Colorado 
with the large eruption that occurred at the Cerro Blan-
co Volcanic Complex at ca. 4.2 cal ka BP. Moreover, this 
finding also improves our knowledge of the dispersion of 
this eruption. These results can, in the future, improve the 
chronological and the stratigraphical constraints of the rich 
archeological remains of the area and, more in general, on 
the Quaternary stratigraphy of the region. 
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