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Through the courtesy of' Eduardo Gonzalez P.,
head of the Departamento de Exploraciones, Em-
prcsa Nacional del Petroleo (ENAP) , Chile, one of
us (KFP) was able to undertake 3 weeks of field
work during April 1972 along the southern coast of
Seno Almirantazgo within the northern part oh the
east-west trending Andean High Cordillera (Cor-
dillera Darwin) in Tierra del Fuego (fig. 1) . He
was accompanied by ENAP geologist Raul Cortes
R. on board the chartered cutter Viking. In addi-
tion, they both studied the rocks of the Cordillera
larther to the east in the Ushuaia-Lapataia area br
a week during February 1972. Brief reconnaissance
studies iii the easternmost part of Tierra (let Fuego
during R/V Hero Cruise 72-2 are reported separate-
ly (I)alziel, 1972) . These studies complement ear-
her work in the southernmost Andes as part of a
continuing 5111(1)' of' the tectonics of the Scotia Arc
tinder 'National Science Foundation grant GV- 19543
(l)alziel, 1970  and 1971; 1)alziel and Corts, 1972)

Throughout the area studied, the striking uncon-
formity is apparent that has been observed through-
out the southernmost Andes between an older schis-
tose basement and a younger cover of volcanic and
sedimentary rocks. In the Almirantazgo area a thick
pile of acid volcanic rocks, the Serie Tobifera oh
probable Upper Jurassic age, overlies the basement
schists. Black slates at the base of the cover succes-
sion in Bahia Parry indicate that the marine trans-
gression there, as farther to the north an(l west,
commenced as early as the beginning of Tohifera
volcanism. Throughout the area, well bedded tuffs
and tuffaceoiis sediments are especially abundant in

the upper part of the Tobilera sequence, suggesting
the presence of' volcanic islands and shoals within a
sul)s!(ling shallow marine environment. The rapid
transition from Tobilera volcanic rocks into overly-
ing pure mudstones indicates a rapid cessation of
acid volcanism.

In the Ushuala region virtually the whole of' the
acid volcanic pile is absent, and the Yahgan se-
quence of suppose(l Lower Cretaceous age consists
almost entirely oh black slates with subordinate
tuffaceous layers and siltstones, with volcanic detri-
tus closely resembling the Lower Cretaceous sedi-
ments of the sub-Andean belt. Between Ushuaia
and Lapataia a sedimentary breccia at the base of
the sequence directly overlies the basement schists.
Within the basal breccia occur numerous acid vol-
canic clasts (including two blocks of 30 meters dia-
meter) , indicating that Tobilera volcanic rocks
were outcropping nearby at the time of deposition.
There are clearly very rapid thickness variations in
the Tobifera, a fact already known from drilling in
the Magallanes Basin (ENAP, unpublished data).

In the Lago Escondido area north of Ushuaia a
thick sequence of interbedded green lavas, green-
schists (original tuffs?) and black slates occur. The
1)yroxene-rich green lavas contrast markedly with
the uniform rhyolitic Tobifera rocks in which oc-
casional hiotite is the only mafic mineral. The data
(10 not support a lithic correlation with the Tobifera
series but rather with the meta-basic "Rocas Verdes"
of probable Lower Cretaceous age.

Throughout the area studied a strong fabric was
imposed upon both the basement schists and the
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Figure 1. Locality map of Tierra del Fuego. The boxes enclose the areas described in this report.

overlying cover rocks during the Late Mesozoic An-
(lean orogeny. A pre-Andean foliation in the base-
ment can be observed but has been largely obliter-
ated. This contrasts strongly with northwestern
Tierra (let Fuego and the northwest Strait of Magel-
lan area, where no basement reactivation occurred
(Daiziel, 1970; Dalziel and Corts, 1972) . In the
Almirantazgo and Ushuaia areas a gently southward
(tipping foliation and (lown-dip lineation pass with-
out deflection from the cover rocks across the highly
strained unconformity into the basement schists.
Small asymmetric Andean folds, overturned to the
north, deform the foliation and lineation; they are
unevenly developed, but are particularly common
near the basement-cover interface.

The most important conclusion of this work is
that major thrust faults between the rock units, as
envisaged by Kranck (1932), do not occur. All the
contacts between major lithic units observed in this
area clearly are highly deformed stratigraphic inter-
laces. The strain in both basement and cover has
resulted from continuous ductile deformation in
which the main foliation plane (average dip 30°/
180°) is perpendicular to the direction of maxi-
mum finite shortening, and the lineation (average
plunge 30°/180°) is parallel to the direction of
maximum finite elongation. A similar situation
pertains at Seno Garibaldi on the north coast of
Canal Beagle to the south of Seno Almirantazgo
(Daiziel, 1971; Dalziel and Cortes, 1972)
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Figure 2. Geologic map and schematic north-south cross-section of the Andean Cordillera in Tierra del Fuego based on the work of
Kranck (1932), ENAP geologists, and the authors. Heavy dotted lines depict orientation of Andean cleavage.
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To the east of the present area M. Rickard and
K. Burns (personal communications) have inter-
preted the rocks of the Monte Hope region as a
major asymmetric antiform overturned to the north
with a subvertical middle limb (fig. 2). Our recent
studies seem to confirm that the basement schists
north of Cordillera Darwin crop out in the core of
a compound major antiform that plunges eastward
beneath the cover in the Monte Hope-Lapataia
area. The strong foliation in the basement and
cover rocks is axial planar to, and co-genetic with,
this structure; the lineation probably represents the
direction of mass movement in the rock pile.

Nowhere in this area does the metamorphism
associated with Andean orogeny exceed slate grade.

Cordillera Darwin granite in southern Bahia
Parry has well exposed contacts. The intrusion has
the form of a thick sheet with a gently dipping
planar base subparallel to the dominant Andean
foliation in the host basement schists. The intru-
sion postdates the Andean fabic of the schists. This
is proved by these relationships:

1. The granite/schist contacts are sharp and lack
signs of postintrusion strain.

2. The marginal granite is uniform and unfoli-
ated.

3. Thin granite dykes protruding from the base
of the sheet cut the underlying schists at a high
angle with no sign of internal deformation.

Despite the clear marginal relations of the gran-
ite, a penetrative fabric is often developed. In some
areas a foliation and lineation occur over large areas
and the granites have a mylonitic character like
those exposed along Seno Garibaldi (Dalziel, 1971;
Daiziel and Corts, 1972). Elsewhere isotropic
granite is traversed by narrow zones of high shear
strain marked by intensely mylonitized fabrics. The
internal fabrics have the same orientation as those
of the host schists. The field relations indicate that
the granitic intrusive postdated the schist deforma-
tions, but was intruded while deviatoric stresses re-
mained sufficiently high to impart a penetrative

fabric on parts of the hot, crystalline, low viscosity
intrusive without further deforming the less ductile
host schists.

Halpern and Carlin (1971) have shown that the
undeformed Santa Rosa pluton that cuts cleaved
and folded Yahgan sediments dates at 82 million
years. Present mapping indicates that the structures
in the Yahgan sediments and in the underlying
basement are synchronous. Thus it may be tenta-
tively inferred that the major phase of Andean
deformation resulting in basement reactivation and
the formation of the major compound antiform
also predate 82 million years throughout the Cor-
dillera of Tierra del Fuego, and that this deforma-
tion was the cause of the known mid-Cretaceous
uplift. Halpern and Carlin (1971) also dated some
loose blocks of granite supposedly from the Cor-
dillera Darwin intrusives which gave ages of 65 ± 6
million years; from the field relations these dates
would now seem to be a lower age limit for the
deformation of the schists.

References
1)alziel, I. W. D. 1970. Structural studies in the Scotia

Arc: the Patagonian and Fuegian Andes. Antarctic Journal
of the U.S., V(4): 99.100.

Daiziel, I. W. D. 1971. Structural studies in the Scotia
Arc: Canal Beagle, Tierra del Fuego. Antarctic Journal
of the U.S., VI (4) : 122-124.

Daiziel, I. W. D. 1972. Structural studies in the Scotia
Arc: Isla de los Estados, Argentina. Antarctic Journal of
the U.S., VII (5) : 151-152.

I)alziel, I. W. D., and R. Cortes. 1972. Tectonic style of
the southernmost Andes and Antarctandes. Proceedings of
the 24th International Geological Congress, Montreal,
Canada, 1972, Section 3:316-327.

Halpern, M., and G. M. Carlin. 1971. Radiometric chro-
nology of crystalline rocks from southern Chile. Antarctic
Journal of the U.S., VI (5): 191-193.

Katz, H. R., and \V. A. Watters. 1966. Geologic investi-
gation of the Yahgan Formation (Upper Mesozoic) and
associated igneous rocks of Navarino Island, Southern
Chile. New Zealand Journal of Geology and Geophysics,
9: 323.359.

Kranck, E. H.	1932. Geological investigations in the cor-
dillera. of Tierra del Fuego. Acta Geographica Helsingfors,
4(2): 231.

14	 ANTARCTIC JOURNAL




