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ABSTRACT  

Structural analyses in the area of Fagnano and Deseado lakes show 

different deformational events that took place in the southernmost South 

America. The compressional structures represent at least two 

deformational episodes associated with the Upper Cretaceous Andean 

Orogeny. A series of NE-vergent thrust faults, product of this 

compression, show that these faults have accommodate some sinistral 

motion during Upper Cretaceous times. The NE orientation of reverse 

faults in the Monte Hope area may indicate the later rotation of these 

faults by the left-lateral strike-slip motion of the Magallanes-Fagnano 

fault. The secondary faults of the Deseado and Magallanes-Fagnano fault 

zones fit quiet well with the Riedel shear model, and some of the normal 

faults cut the Quaternary sediments, indicating a recent activity. These 

faults may be the evidence of a significant extensional component of the 

transcurrent system. 

KEY WORDS: Active fault, Andean Orogenesis, Southernmost South 

America, Transcurrent regime.  

INTRODUCTION 

The central area of the Tierra del Fuego Island is an 

interesting region in a geological point of view, as it preserves 

the evidence of a long geologic history and a tectonic activity 

that extends until today. Since the Middle Jurassic, a 

generalized extensional event, associated with the drift of the 

southern Gondwana, led to the development of the Rocas 

Verdes marginal basin along the southernmost Pacific margin 

(Dalziel et al., 1974; Uliana & Biddle, 1987). This basin 

appears as a 1000 km-long NW-SE-oriented belt of mafic 

rocks, interpreted as part of quasi-oceanic crust, associated 

with a silicic magmatism product of the lithospheric thinning 

and continental rifting (Dalziel et al., 1974; Bruhn et al., 1978). 

The variation in the drift motion of the plates resulted in a 

new regional compressive tectonic regime that led to the 

Andean Orogenesis. Since the Late Cretaceous onwards, the 

Andean compression was responsible for closure, shortening 

and inversion of the Rocas Verdes basin, and the development 

of the northeast-vergent Magallanes fold-and-thrust belt and 

the Magallanes Foreland basin (fig.1a) (Dalziel et al., 1974; 

Nelson et al., 1980; Cunningham, 1995).  

Successively, since the Oligocene, the region was affected 

by a transcurrent regime and associated sinistral strike-slip 

faults as a result of the Weddell Sea rifting and, particularly, 

the Scotia Plate formation. The present-day South America-

Scotia plate boundary is mostly represented by the Magallanes-

Fagnano and Deseado fault zones (fig.1a,b) (Dalziel, 1989; 

Winslow, 1982; Klepeis, 1994b; Lodolo et al., 2003; Cenni et 

al., 2006; Menichetti et al., 2007). 

GEOLOGICAL SETTING  

The area located between the Fagnano and Deseado lakes is 

included in the Magallanes fold-and-thrust belt (fig.1a), one of 

the several geologic provinces in the region of Tierra del Fuego 

Island (Winslow, 1982).  

The oldest outcropping stratigraphic unit in the area is the 

Middle Triassic Tobífera Formation (fig.1b) (Thomas, 1949), 

mostly composed of crystal and vitric rhyolitic/dacitic tuffs and 

volcaniclastic rocks, and well exposed in the Fuegian Andes 

hinterland thrust sheets. The primary textures and mineralogy, 

were variably overprinted by sea-floor metamorphism (during 

the extensional stage) and later reworked by the Andean 

Orogenesis, responsible for the very low to low-grade 

metamorphism that affected the rocks. 

The Tobífera Formation represent the Rocas Verdes 

marginal basin infill, together with the overlying marine 

sedimentary and volcaniclastic deposits of Río Jackson (Cortés 

& Valenzuela, 1960; Klepeis, 1994a) and La Paciencia (Cortés 

& Valenzuela, 1960) Formations. The Upper Cretaceous 

sedimentary rocks of the Cerro Matrero Formation  (Cortés & 

Valenzuela, 1960) complete the stratigraphy, and represent the 

beginning of the foreland sedimentation in the Magallanes 

basin (Winslow, 1982). 

Between the Lower Cretaceous succession and the Lemaire 

Formation, the thrust detachment levels of the principal 

structures are located (fig.1d). 

The structures associated with the Tertiary-Quaternary 

transcurrent system, reactivate and cut precedent contractional 

structures. 
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separated in two populations. The first one includes near-

vertical E-NE oriented faults, which cut the cleavages and 

reverse faults that deform the rocks of the Tobífera Formation. 

The faults and normal shear zones of the second population dip 

moderately to almost vertically to the E (fig.1c).  

DISCUSSION 

The new data obtained in the region of the Deseado and 

Fagnano lakes, reflect the activity of different tectonic events 

that have occurred in the last 100 Ma. 

The temporal relation between the compressive structures, 

like cleavages and folds, suggests the existence of at least two 

deformational events associated with the Andean Orogenesis. 

The two populations of reverse faults recognized in the Monte 

Hope area, may also represent these two different moments 

during the north migration of the deformation and development 

of the fold and thrust belt. The NE strike of the first population, 

may be the result of later rotation of these faults by the sinistral 

strike-slip motion of the Magallanes-Fagnano fault. The 

reverse faults of the second population confirm the 

participation of a sinistral strike-slip component during the 

compression (Cunningham, 1993).  

The secondary transcurrent faults can be explained 

according the Riedel shear model, although the dextral faults 

do not precisely fit. The normal faults that deform the 

Quaternary deposits may represent an important extensional 

component associated with the general Oligo-Miocene 

transcurrent regime. Evidence of this distension is found 

throughout the Fuegian Cordillera. 
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