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ABSTRACT. Very little work has been done on the stratigraphy and sedimentology of the upper Oligocene-Lower
Miocene Rio Baguales Formation in the Magallanes Province of southern Chile since its original definition in 1957. A
detailed stratigraphic section of the upper part of the formation exposed west of the Baguales River is presented, with
an interpretation of depositional environments. This indicates a prograding shoreline in which estuary mouth, middle
estuary (lagoon) and bay head delta facies are represented. Large-scale delta slope foresets indicate progradation towards
the north and northwest, whereas southeast-directed cross-beds on the delta front probably suggest wave action. The
general sequence reflects a gradual sea-level fall largely counteracted by tectonic subsidence, which provided the ne-
cessary accommodation space for thick tidal flat and subtidal deposits to accumulate. A longer period of transgression
towards the top of the succession may be related to a rise in sea-level or accelerated tectonic subsidence, whereas a
major regression commencing at around 23.3 Ma probably coincides with the opening of the Drake Passage and the
growth of the East Antarctic Ice Sheet.

Keywords: Estuary, Gilbert-type delta, Oligocene-Miocene sea-level changes, Polykladichnus.

RESUMEN. Depésitos estuarinos en la Formacion Rio Baguales (Chattiano-Aquitaniano), Provincia de Magalla-
nes, Chile. Hay muy pocos trabajos sobre la estratigrafia y sedimentologia de la Formacion Rio Baguales del Oligoceno
superior-Mioceno inferior en la Provincia de Magallanes del sur de Chile, luego de su primera definicién en 1957. Se
presenta un perfil estratigrafico detallado de la parte superior de la formacion al oeste del rio Baguales, con una inter-
pretacion de los ambientes de depositacion. Se identificod una costa progradante con facies de boca de estuario, medio de
estuario (laguna) y delta de cabecera. Las grandes capas frontales del talud deltaico indican progradacion hacia el norte
y noroeste, mientras que la presencia de laminacion cruzada inclinada hacia el sureste sugiere la accion de oleaje. La
sucesion en general refleja una caida gradual del nivel del mar, acompanada por subsidencia tectonica con la creacion
del espacio de acomodacion necesario para la acumulacion de potentes facies mareales y submareales. Un periodo de
transgresion hacia la parte superior de la sucesion indica una subida del nivel del mar o una aceleracion en la tasa de
subsidencia tectonica, seguida por una regresion mayor que comenzo6 alrededor de 23,3 Ma, probablemente coincidente
con la apertura del Pasaje de Drake y el crecimiento de la calota de hielo de la Antartica del este.

Palabras clave: Estuario, Delta tipo Gilbert, Cambios de nivel del mar del Oligoceno-Mioceneo, Polykladichnus.
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TABLE 1. CORRELATION OF RIO BAGUALES AND LAS FLORES FORMATIONS WITH STRATIGRAPHIC UNITS
AT THE GULF OF SKYRING AND LAKE GENERAL CARRERA (CHILE) AND IN ARGENTINA.

Sierra Baguales Skyring/General Carrera

Las Flores Fm. El Salto/Santa Cruz Fm.

Rio Baguales Fm. Guadal Fm.

Argentina Age
Santa Cruz Fm. 21.5-17.5 Ma
Centinela/Rio Turbio Fm. 28-21.5 Ma

The present field campaign has yielded abundant
teeth that allow at least two different ecological and
chronostratigraphic assemblages to be recognized.
The first is represented by several taxa previously
known exclusively from the Maastrichtian of central
Chile, including one cosmopolitan family (Schlero-
rhynchidae) that remains unreported after the Creta-
ceous/Paleogene boundary. The studied assemblage
includes the species Ischyrhiza chilensis Philippi
(Rajiformes, Schlerorhynchidae), a very frequent
taxon in Maastrichtian beds of the Quiriquina
Formation (Bir6-Bagoczky, 1982) and equivalent
units of central Chile (Suarez and Cappetta, 2004),
and the genus Centrophoroides (Squaliformes,
Squalidae), known in Chile only from these units.
Acthird characteristic taxon is constituted by a still
unnamed dasyatid ray (Myliobatiformes; Dasyatidae),
previously known exclusively from the Quiriquina
Formation (Suérez et al., 2003; Mufioz-Ramirez
et al., 2007). The beds hosting this material are
located in the western part of Sierra Baguales and
stratigraphically underlie the measured section of
this study by at least several tens of meters.

The second assemblage is characterized by a rich
diversity of sharks, rays and chimeroid fishes, that
includes the following identified taxa: Striatolamia
macrota Agassiz (Lamniformes, Mitsukurinidae);
Carcharocles aff. angustidens (Lamniformes,
Otodontidae); Myliobatis sp. (Myliobatiformes,
Myliobatidae) and Callorhinchus aff. regulbensis
Gurr (Chimaeriformes, Callorhynchidae). Most of
the host beds have been lost as a result of erosion
higher up on the mountain, but hard material such
as elasmobranch teeth, spines and other phosphatic
bony elements have nevertheless been preserved in
the soil. The scarce in situ material indicates that
the host beds are located below conglomerates with
bivalve casts possibly correlating with our unit
4 (see below). This assemblage shows affinities
with typical Late Eocene faunas of the Tethyan
coastal basins.

Plant remains are fairly rare in the Rio Baguales
Formation, being mostly of the genus Nothofagus
(Rodriguez and Oyarzun, 2008). In the overlying
Las Flores Formation, we collected 389 samples of
which 70% are Nothofagus, including the species N.
paleoalessandri, N. subferruginea, N. simplicidens,
N. serrulata, N. densinervosa, and N. variabilis.
Associated are 19 species of angiosperms.

In general, invertebrate fossils recovered from
the Rio Baguales Formation confirm its tentative
correlation with the Chattian (28.4-23.0 Ma) Guadal
and Rio Turbio/Centinela Formations, whereas the
second assemblage of sharks, rays and chimeroid
fishes suggest a maximum Late Eocene age (33.9 Ma)
for the basal part of our measured section.

3. Lithostratigraphy

We subdivide the measured portion of the Rio
Baguales Formation into nine informal lithostrat-
igraphic units (Fig. 2).

3.1. Unit 1: Trough and planar cross-laminated
sandstones containing Skolithos ichnofacies

The lower part of unit 1 (sub-unit 1a) is formed
by a 15 m thick, coarsening-upward succession of
fine- to coarse-grained, cross-laminated sandstones
with some plant remains (fragments of tree trunks
and leaves), trace fossils and rare shark teeth. The
sandstones are light grey where fresh and weather
from buff to light and reddish brown.

The basal, fine- to medium-grained sandstones
(sub-unit 1a) show wide, shallow troughs as well as
high-angle planar cross-lamination with occasional
tree trunk fragments and shark teeth (Odontas-
pididae cf. Carcharias). Scattered clay pellets
and thin lenses of clay pellet conglomerate are
present. These sandstones are interrupted by thin,
grey, bioturbated horizons of silty sandstone with
lower flow regime horizontal-planar lamination,







































