ABSTRACT

The Calingasta-Uspallata Basin preserves a near continuous sequence of glaciomarine deposition from the
middle to late Carboniferous, represented by five separate formations. Correlation between these
formations have been achieved using index marine invertebrates, which also provides some implications
for max-depositional ages. However, no isotopic dating analyses have been sought in this basin to further
constrain the age of deposition or provide a source of provenance for sediments. The San Eduardo
formation near the El Leoncito Astronomical Complex, San Juan Province, Argentina, was deposited within
the Calingasta—Uspallata Basin on the western margin of the proto-Precordillera during the late
Mississippian to early Pennsylvanian. This succession preserves a complete sequence of proximal
glaciomarine, nearshore, and fluvial systems deposited at the beginning of the |late Paleozoic ice age.
Samples were collected from various stages throughout the sequence for detrital zircon U-Pb
geochronology to determine sediment provenance as a way of isolating different glacier sources. Results
indicate multiple stages of glaciation, with at least three distinct source areas. The lowermost stage
includes locally sourced basement and recycled underlying Silurian, represented by similar Famatinian
(500-460 Ma) and Sunsas peaks (1450-1000 Ma) peaks, with the Sunsas source likely originating from the
Western Sierras Pampeans, which would represent a breaching of the proto-Precordillera from the east.
The middle stage shows a population distinct unto itself, with a peak during the Mississippian (330-360
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RESULTS

Sample US1A 1902 (n=211), which was taken from the underlying Silurian strata has zircons that range in age from
451-2794 Ma. The principal age peak is 1099 Ma with a lesser peak of 470 Ma. The age spectra for sample SE1A
1901 (n=101) ranges from 321-2043 Ma. Age peaks are 1170, 1078, 453 and 365 Ma. Sample SE1D 1905 (n=215)
has age peaks of 364, 1102, and 1384 Ma and the age spectrum ranges from 321-2702 Ma. Sample SE1 1907
(n=214) has a principal age peak of 366 Ma and a lesser peak at 1098 Ma. The detrital zircon age spectrum 330-
2785 Ma. Sample SE1F 1910 (n=215) age spectrum ranges from 352-2129 Ma; peak ages are 467, 533, and 1082
Ma. Sample SE1F 1911 (n=271) has age peaks of 465, 526 and 1094 Ma. Zircons range in age from 227 to 3412 Ma.
The maximum depositional age for this succession based on the overlapping age of the youngest subset of zircons is
333.6+2.4 Ma. K-S analysis indicates that the lower two samples are statistically related (US1A 1902 and SE1A
1901); the second and third samples (SE1A 1901 and SE1D 1905 also are related. SE1F 1907 and SE1F 1910 are
unrelated to any other sample. The uppermost sample SE1F 1911 is related to the Tupe and Guandacol formations
in the Paganzo Basin, which in turn is related to the Itararé Formation in Brazil.

Discussion

For this study, depositional processes have been refined from previous work in order to incorporate new data taken from
the field (Lopez-Gamundi, 1987; Taboada, 2004). The lithofacies are dominated by marine processes, similar to those found in
normal shelf and slope settings. These lithofacies include: suspension settling of hemipelagic sediments, wave and current
activity, sediment gravity flows, as well as shallow marine and fluvial sands. While the occurrence of striated and faceted clasts
are common in the lower 400m of the section, evidence for proximal glaciers/ice sheets is lacking (i.e. grooved pavements,
roche moutonnées).

Lopez-Gamundi (1987) characterized the depositional model for the glaciomarine strata as a glacial drift build-up on a
depositional slope, dominated by sediment gravity flows and turbidity currents. This interpretation conforms with our new
findings, and our contribution includes the addition of a trough mouth fan deposit, emphasized by the delivery of large
volumes of subglacial sediment to shelf-slope margin, and the subsequent re-deposition of this glaciogenic sediment down the
continental slope via debris-flow processes.

The maximum depositional age for the San Eduardo Formation is 333.6%2.4 Ma, which indicates that it is broadly
correlative with similar strata in the Paganzo basin and consisted being deposited in glacial stage 2 from Craddock et al. (2019).
Underlying Silurian strata are dominated by sediment derived from basement rocks formed during the 1000-1450 Ma Sunsas
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