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Abstract: Silurian strata, as part of an Upper Ordovician to Lower Devonian siliciclastic succession, are 
widely distributed in the Central Precordillera of Western Argentina, but they are scarce in the Eastern 
Precordillera, and are not known with certainty in the Western Precordillera. The Silurian rocks are 
bounded at the base by an erosional unconformity that cuts Ordovician units of different age and are 
paraconformably overlain by Lower Devonian strata. In the Central Precordillera, the Silurian succes-
sion is represented by the Tucunuco Group, composed by the La Chilca Formation (Hirnantian to lower 
Wenlock) and the Los Espejos Formation (middle Wenlock to Lochkovian). These formations, which are 
separated by a paraconformity that coincides with a global regression, represent two regressive sequences 
and are interpreted as records of episodic subsidence related to an extensional regime that controlled 
basin geometry and infilling. In the Central Precordillera, in the San Juan River area, the Silurian is 
represented by the Tambolar Formation. From this area, evidence of deposition in extensional basins 
includes: (1) thickening-coarsening upwards successions of strata in each sequence, (2) occurrence of 
slumps in the middle and upper part of the Los Espejos Formation, (3) the geometry of infilling, and 
(4) marked north to south and east to west facies changes. Additional evidence of extensional tectonics 
includes the absence of Silurian strata in Western Precordillera, and tectonic boundaries separating the 
Central Precordillera from the Western Precordillera, and the Eastern Precordillera from the Pampeanas 
Ranges. It is apparent that the Silurian strata of Central Precordillera were not deposited in a foreland 
basin as generally proposed, but in extensional basins.
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Introduction
Silurian shallow-water siliciclastic rocks are widespread in 
the Central Precordillera of the San Juan Province, Argentina, 
but they are not known to occur with certainty in the Western 
Precordillera. They also occur as allochthonous blocks mixed 
with a variety of Lower Devonian and pre-Silurian blocks within 
Lower Devonian olistostromes of the Rinconada Formation, in 
the Eastern Precordillera, as well as in the Los Sombreros For-
mation, at the western flank of the Central Precordillera (Fig. 1; 
Peralta 2005). The Silurian–Devonian sedimentary succession of 
Central Precordillera evolved as a sedimentary cycle beginning 
in the latest Ordovician (Normalograptus persculptus Chron) and 
ending in the Emsian–Eifelian? (Devonian) time. This succession 
unconformably overlies, from north to south, gradually older 
sedimentary units, ranging from the Upper Ordovician in the Las 
Aguaditas, Mogotes Azules, Cerro La Chilca and Las Chacritas 
sections in the north, to the Lower Ordovician limestone of the 
San Juan Formation in the Gualilán, Talacasto, La Invernada 
range, and La Dehesa range areas, as well as in the Tambolar and 
Pachaco sections, at the San Juan River area (Baldis & Peralta 

1999). These successions are, in turn, paraconformably overlain 
by Carboniferous strata in Central Precordillera. It is noteworthy 
that Silurian strata are not known to the north of Jáchal River, 
like in the Guandacol, Gualcamayo and Cerro Potrerillo areas 
(Fig. 1), where Carboniferous strata overlie Upper Ordovician 
strata.

Silurian stratigraphic framework
In the Central Precordillera, the Silurian sedimentary succes-
sion is represented by the Tucunuco Group, composed of the La 
Chilca Formation (Hirnantian to lower Wenlock) and the Los 
Espejos Formation (middle Wenlock to Lochkovian) (Cuerda 
1966, 1969), and its lateral equivalent, the Tambolar Formation 
at the San Juan River section (Fig. 1; Peralta 1990; Peralta et al. 
1998, 2003). The La Chilca Formation, 85 m thick in the Jáchal 
River area, 20 m thick in the Talacasto section, 0.30 m in the 
Tambolar Pass, and 4-5 m in the Gualilán area, shows marked 
facies changes from east to west and from north to south. It var-
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ies from fine-grained sandstone in the Las Aguaditas, La Chilca 
hill, Talacasto, and Gualilán sections to bioturbated mudstone 
in the La Invernada range, Tambolar and Pachaco sections. The 
unit is interpreted as a typical shallow-water, storm-dominated 
sequence (Peralta 1990; Astini & Piovano 1992), possibly re-
lated to a global sea level change. A conspicuous cherty pebbly 
conglomerate (Figs. 1, 2), no more than 0.50 m thick, occurs at its 
base, as well as at the base of the Tambolar Formation, in which 
the chert pebbles come from the Early Ordovician limestone of 
the San Juan Formation (Marchese 1972). This conglomerate, 
related to the transgressive Hirnantian post-glacial sea level rise, 
is paraconformably overlain by bioturbated mudstone bearing 
graptolites of the Normalograptus persculptus, Parakidograp-

tus accuminatus, and Atavograptus atavus zones (Cuerda et 
al. 1988). Upwards, the mudstone gradually intercalates with 
siltstone and fine-grained sandstone, which predominate toward 
the upper part of the formation. Well developed hummocky 
cross stratification and abundant trace fossils of the Cruziana 
Ichnofacies, represented by Planolites-Paleophycus-Zoophycus-
Chondrites ichnoguild (Peralta 1990), are present.

The siltstone levels bear Monograptus priodon (Bronn) in-
dicating a correlation with the late Llandovery–early Wenlock 
(Kerlleñevich & Cuerda 1986). The La Chilca Formation is 
paraconformably overlain (flooding surface) by the basal pelites 
of the Los Espejos Formation (Peralta 1990). The latter is 
gradually succeeded upward by fine-grained sandstone, which 
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Fig. 1. Index map showing the geographical 
distribution of Silurian type sections, from the 
Jáchal River to the San Juan River areas, in the 
Central Precordillera of the San Juan Province 
(modified from Peralta et al. 2003). See strati-
graphic explanation in the text.



in the middle and upper part of the formation bear Saetograptus 
argentinus (Cuerda) and Monograptus uncinatus var. notouni-
natus (Cuerda), indicating a Ludlow age (Cuerda 1969). More 
recently, Albanesi (in Peralta et al. 2003) recorded conodonts 
of the Kokelella variabilis variabilis Zone in the middle part of 
the Los Espejos Formation, indicating a Gorstian (Ludlow) age. 
Most of the sandstone beds show hummocky cross stratification 
and contain shell coquinas composed mainly of brachiopods, 
although bivalves, trilobites, corals, and crinoids also occur. 
Synsedimentary deformation structures, such as slumps and 
load casts, occur in the middle and upper part of the Los Espe-
jos Formation (Peralta 1990; Astini & Maretto 1996), which is 
270 m thick to the south of the Jáchal River, 170 m thick in the 

Talacasto range, and 150 m thick in the La Dehesa range. This 
formation shows north to south and east to west facies changes 
similar to those of the La Chilca Formation, and its deposits 
also are reworked in the olistostrome of the Lower Devonian 
Los Sombreros (western flank of the Central Precordillera), and 
Rinconada (Eastern Precordillera) formations (Peralta 2005).

Tectosedimentary evolution
The strata of the La Chilca Formation began to form during a 
subsidence event that resulted in deposition of its lower trans-
gressive (post-glacial) deposits. A forced regression, likely due 
to basin uplift, and coupled with a global sea level rise, resulted 
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Fig. 2. Schematic cross sections (not to scale) 
showing the tectosedimentary evolution dur-
ing which both the La Chilca and Los Espejos 
formations evolved as result of “yo-yo” type 
tectonics in an extensional basin.



in a coarsening upwards succession (Fig. 2). A phosphate-rich, 
bioturbated sandstone, representing a sea level lowstand, is 
present to the top of the La Chilca Formation. This formation 
is paraconformably overlain by the basal transgressive pelites 
of the Los Espejos Formation. As indicated by low rate of sedi-
mentation and high rate of bioturbation, the pelites are related 
to the maximum flooding stage. Upsection, the Los Espejos 
Formation is composed of gradually coarser sediments, with 
frequent synsedimentary deformation structures in the middle 
and upper parts, indicating basin instability. The thickening and 
coarsening upwards section of the La Chilca and Los Espejos 
formations, respectively, indicate two shallowing events, during 
which sediment accumulation could naturally produce regres-
sive sequences. However, such shallowing upwards successions 
could also be the result of tilting of the basin due to extensional 
tectonics. The Central Precordillera includes a thick Lower Cam-
brian to Middle Ordovician carbonate succession that serves as 
basement for the Middle–Upper Ordovician and Silurian suc-
cessions, which is clearly defined between the Jáchal River and 
San Juan River areas. The absence of Silurian strata above the 
carbonate basement north of Jáchal River and south of San Juan 
River may be the result of tectonic activity in Devonian time, 
when the olistostromes of the Los Sombreros and Rinconada 
formations were deposited (Peralta 2005).

Concluding remarks
The La Chilca and Los Espejos formations are both regressive 
thickening-coarsening upward sequences, and are bounded by 
paraconformities interpreted as flooding surfaces. These two re-
gressive sequences are interpreted in terms of forced regressions 
resulting from “yo-yo” type tectonics that produced westward 
and northward tilting of the Central Precordillera block, which 
in turn was bounded to the east and west by major faults. This 
tilting produced the uplift of the Tambolar high in the San Juan 
River area and subsidence in the Jáchal River area, as demon-
strated by northward increase in thickness. In this way, while the 
gross pattern of sea level fluctuations is of tectonic origin, some 
traces of a more global pattern also are present.

Acknowledgements. – The author is indebted to Markes E. Johnson and Guillermo L. Al-
banesi for their valuable comments and improvement of the English. This research has been 
partially supported by National University of San Juan (Grant 21/E357).

References
Astini, R.A. & Piovano, E., 1992: Facies de plataforma terrígena del Silúrico 

de la Precordillera sanjuanina. Revista Asociación Geológica Argentina 47, 
99–110.

Astini, R.A. & Maretto, H.M., 1996: Análisis estratigráfico del Silúrico de la 
Precordillera de San Juan y consideraciones sobre la evolución de la cuenca. 
13 Congreso Geológico Argentino, Actas 1, 351–368. Buenos Aires.

Baldis, B.A. & Peralta, S.H., 1999: Silúrico y Devónico de la Precordillera 
de Cuyo y Bloque de San Rafael. In R. Camino (ed.): Geología Argentina, 
215–238. Servicio Geológico Minero Argentino, Instituto de Geología y Re-
cursos Minerales, Anales 29. 

Cuerda, A.J., 1966: Formación La Chilca, Silúrico inferior-San Juan. Comisión 
de Investigaciones Científicas, Notas 4, 3–12. La Plata.

Cuerda, A.J., 1969: Sobre las graptofaunas del Silúrico de San Juan, Argentina. 
Ameghiniana 6, 223–235.

Cuerda, A.J., Rickards, R.B. & Cingolani, C., 1988: A new Ordovician-Silurian 
boundary section in San Juan Province, Argentine, and its definitive graptolite 
fauna. Journal of the Geological Society, London 145, 749–757.

Kerlleñevich, S. & Cuerda, A.J., 1986: Monograptus priodon (Bronn) (Grapto-
lithina), Formación La Chilca, Precordillera, San Juan, Argentina. Ameghini-
ana 33, 119–126.

Marchese, H.G., 1972: Sedimentología de la Formación San Juan (Ordovícico) 
y del conglomerado basal de la Formación Los Espejos (Silúrico?), en la 
Quebrada de Talacasto, provincia de San Juan, República Argentina. Revista 
Asociación Geológica Argentina 27, 215–222. Buenos Aires.

Peralta, S.H., 1990: Silúrico de la Precordillera de San Juan – Argentina. Relato-
rio XI Congreso Geológico Argentino, 48–65. San Juan.

Peralta, S.H., 2005: Formación Los Sombreros: un evento diastrófico extensional 
del Devónico (inferior?-medio?) en la Precordillera Argentina. 16 Congreso 
Geológico Argentino 4, 322–326. La Plata.

Peralta, S.H., Albanesi, G.L. & Ortega, G., 2003: Talacasto, La Invernada, and 
Jáchal River sections, Precordillera of San Juan Province. In S.H. Peralta, G.L. 
Albanesi & G. Ortega (eds.): Ordovician and Silurian of the Precordillera, San 
Juan, Argentina. Field Trip Guide. INSUGEO, Serie Correlación Geológica 
10, 81–112.

Peralta, S.H., Pothe de Baldis, E.D. & León, L.I., 1998: El Silúrico en la sección 
del río San Juan. Precordillera de Cuyo, Argentina: significado estratigrá-
fico y paleoambiental. 10° Congreso Latinoamericano de Geología, Actas I, 
163–168. Buenos Aires.

Peralta, S.H., Pothe de Baldis, E.D., León, L.I. & Pereyra, M.E., 2003: Silurian 
of the San Juan Precordillera, western Argentina: stratigraphic framework. In 
G. Ortega & G.F. Aceñolaza (eds.): Proceeding 7th International Graptolite 
Conference & Field Meeting International Subcommission on Silurian Stratig-
raphy. Serie Correlación Geológica 18, 151–156. San Miguel de Tucumán.

184     Peralta: Sea level fluctuations and forced regressions in the Silurian basin in the Precordillera                    GFF 128 (2006)


