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Introduction 

The Late Cretaceous-Early Neogene succession of Central Patagonia (Argentina) 
records a nearly continuous sedimentation in continental, and subordinately marine, 
midplate settings (Ameghino, 1906; Legarreta and Uliana, 1994). The 650 m thick 
Paleogene interval includes units which provide significant information about global 
climatic variations and events proposed by several authors (Zachos et al., 2001; Bohaty 
and Zachos, 2003; Pagani et al., 2005) such as the Paleocene-Eocene thermal 
maximum, Early Eocene optimum, Middle Eocene warming event, or the Late Eocene 
cooling-drying trend previous to the first Antarctic glaciation (Early Oligocene). As all 
these climatic events were mostly studied in Northern Hemisphere, the Patagonian 
records constitute a valuable source of information. 

One of these units; the Lower-Middle Eocene Koluel-Kaike Formation; consists of 
about 45 m of reddish to whitish, siliceous fine tuffs, which exhibit physical and 
chemical modifications by pedogenic processes. Typically characterized as a stacked 
paleosols succession, it can be recognized in several localities in the border of the San 
Jorge Basin, in the Central Patagonia. Although early recognized as the ¨Argiles 
Fissilaires  ̈ (Ameghino, 1906) or ¨Tobas de Koluél-Kaike¨ (Feruglio, 1949) this unit 
lacks of both sedimentologic and paleopedologic studies. The Koluel-Kaike Formation 
constitutes the upper part of the Late Paleocene–Middle Eocene Río Chico Group, a 
continental succession composed by fluvial, lacustrine and aeolian facies (Legarreta & 
Uliana, 1994). Unlike the Koluel-Kaike Formation, essentially composed by pyroclastic 
rocks, the two lower units of the Group, Peñas Coloradas and Las Flores formations, 
exhibit a mainly siliciclastic composition. 
 
Objectives and methods 

This work pointed out to a paleopedologic and stratigraphic analysis of the Koluel-
Kaike Formation in order to interpret the paleoclimatic and paleoenvironmental 
conditions which prevail during the Lower-Middle Eocene in the San Jorge basin area.  

In detail the objectives of this study include:  
1) To outline the stratigraphic relationships of the Koluel-Kaike Formation along 

the study area  
2) To characterize lithofacies and to interpret the evolution of the sedimentation 

recorded in the Koluel-Kaike Formation. 
3) To make macro and micromorphological descriptions of the paleosols and to 

classify them.   
4) To define the chemical and mineralogical composition of these deposits 
5) To define the type and length of weathering occurred during pedogenic 

processes 
6) To interpret the paleoclimatic and paleoenvironmental conditions in the Lower-

Middle Eocene lapse 
7) To establish the relationship with the global climatic events of the Paleogene 
 



Study area 
Studied localities occur in the extra-andean central Patagonia, Argentina, between 

the 45ºS and 48ºS (Fig. 1). All of them correspond to the San Jorge basin, a Cretaceous-
Cenozoic intracratonic one.  For the analysis of the Koluel-Kaike Formation four areas 
were chosen:  

    North area, includes the localities Laguna Palacios, Sierra Cuadrada, Cañadón 
Hondo, and neighboring ones in Chubut province (Fig. 2). 

South area, includes the localities Koluel-Kaike, Arroyo Pescado, Cañadón 
Lobo, and neighboring outcrops near Deseado river, in Santa Cruz province (Fig. 2). 

West area, includes the localities Las Flores, Cerro Blanco, Río Chico valley and 
neighboring outcrops in Chubut province (Fig. 2). 

East area, including includes the localities Bajo Palangana, Puerto Visser, Bahía 
Bustamante, as well as others outcrops located close to the Atlantic coast in Chubut 
province (Fig. 2). 

 

 
 

Figure 1. Studied localities in the extra-andean central Patagonia, Argentina 
 
 



 
Figura 2. The Koluel-Kaike Formation (KKF) and the Río Chico Group s.l.(RChG) in some studied 

localities. A) Sierra del Castillo (KKF); B) Cañadón Hondo (RChG); C) Las Flores (KKF); D) Km 170 
(KKF); E) Las Violetas (RChG); F) South of Bajada de Hansen (RChG); G) Cañadón El Lobo (KKF); H) 

Bahía Mazarredo (KKF). 



Results 
To carry out the proposed objectives four field trips were made. Detailed 

sections were logged and studied at the visited localities, including descriptions of 
lithofacies and particularly paleopedologic features. Selected samples were collected for 
micromorphologic, XRD and geochemical analyses. 
 The three first field trips included the study of several localities of the North, 
West and East areas. The most relevant localities for the study of the Koluel-Kaike 
sequence are Las Flores, Cerro Blanco, Km 170, and Pique de Manganeso, all of them 
located at the west sector. The unit in these localities characterizes by dominant 
silicified pyroclastic mudstones with variable degree of pedogenesis, prevailing reddish, 
orange and yellow colours. Although extensive outcrops are present at Cañadón Hondo, 
no typical Koluel-Kaike facies were recognized. A possible stratigraphic equivalent, but 
green coloured, was recognized there. Another important locality, Las Violetas, 
mentioned in classic works as possible outcrops of the Koluel-Kaike Formation, are 
truly older rocks belonging to the Paleocene Las Violetas Formation. 

The fourth field trip was used for the study of the South area, where several 
localities along the coast were studied. Sedimentary facies and type of paleosols are 
very similar to those from the west area. Emphasis was laid on Cañadón El Lobo due to 
well exposed outcrops, however thickness of the section are noticeably shorter than 
those of the West area. 

Preliminary results show the presence of abundant paleosols. After a detailed 
study of the main pedofeatures present in the sections, and by grouping of them, five 
pedotypes were defined. Paleosols are classified as Ultisols, Mollisols and Andisols.  
 
Conclusions 

Particularly Ultisols suggest a linkage with subtropical to tropical climates 
(FitzPatrick, 1980; Buol et al., 1997). These paleosols constitute an evidence of the 
Early Paleogene global warming in Patagonia. Moreover, climate seems to have varied 
from humid to semiarid along the Koluel-Kaike time. The Koluel-Kaike paleosols of 
Patagonia constitutes one of the first non-paleobiologic data of the Early Paleogene 
continental greenhouse conditions in South America and Southern Hemisphere. 

This work allowed carry out the first regional study of the Koluel-Kaike Formation 
and the geographical distribution and temporal evolution of their paleosols. Results of 
these studies were presented in two communications at the 12º Reunión Argentina de 
Sedimentología (Buenos Aires, June 2008) (Krause et al., 2008; Raigemborn & Krause, 
2008). In addition, two manuscripts, one related to the type, distribution and temporal 
evolution of the paleosols, and other related to the stratigraphy of the unit, are in 
preparation. 
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