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Introduction
THE NAVIDAD district is located in the Patagonian plateau re-
gion of Chubut province, southern Argentina. Elevations
within the main area of mineralization range from 1,060 to
1,460 m. The first indications of silver and base metal miner-
alization in the district were from anomalous stream-sedi-
ment samples collected by Minera Normandy Argentina S.A.
in 2001. Utilizing these data, IMA Exploration Inc. discov-
ered in situ bonanza-grade Ag-Cu-Pb mineralization in late
December 2002, which is why the project was named Navi-
dad (i.e., Spanish for Christmas). IMA explored the district
until late 2006, at which time Aquiline Resources Inc. as-
sumed operatorship. In December 2009, Pan American Sil-
ver Corp. successfully gained control of the Navidad deposits.
Much of this discovery history is detailed by Lhotka (2010,
pers. commun.). 

Regional Geologic Setting
The Navidad district is located on the southwestern margin

of the northern Patagonia Massif (also termed Macizo de
Sumún Cura) of southern Argentina (Fig. 1). The massif is
composed of poorly exposed Precambrian to early Paleozoic
metamorphic rocks intruded by early to late Paleozoic grani-
toids (Page et al., 1999; Ramos, 1999a; von Gosen and Loske,
2004). These rocks are generally covered by Triassic to Ter-
tiary magmatic and sedimentary rock units. The southwestern
margin of the northern Patagonia Massif is coincident with the
northwest-trending Gastre fault system. This continental-scale

feature was initially described as a sinistral strike-slip system
(Coira et al., 1975). It was reinterpreted as a major Jurassic to
Early Cretaceous intercontinental dextral shear zone, which
may form the western extension of the Agulhas-Falklands
fault zone in the southernmost part of what was West Gond-
wana (Rapela and Pankhurst, 1992). This is, however, incon-
sistent with the timing from paleomagnetic studies (Geuna et
al., 2000). It is most recently postulated to be the result of
pervasive, Late Triassic to Middle Jurassic, continental-scale
northeast-southwest extensional tectonics, which were coinci-
dent with the initial stages of the break-up of the Gondwana
supercontinent (Ramos, 1999b; Jokat, 2003; von Gosen and
Loske, 2004). This would make it contemporaneous with em-
placement of the central Patagonia batholith and associated
plutons that are coincident with the trend of the Gastre fault
system to the northwest of Navidad. The trace element char-
acteristics of these granites are consistent with a volcanic-arc
setting related to continent rifting (Rapela et al., 1992). 

Controversy remains on the kinematics of the Gastre fault
system, particularly as to whether it was formed in response
to tectonic extension or transtensional stress, or a combina-
tion of the two. In either case, it represents a rift system con-
sisting of northwest-oriented half grabens with listric fault-
bounded basins that formed from Late Triassic to Middle
Jurassic, producing isolated depocenters for sedimentary-vol-
canic rock sequences into the Early Cretaceous (Rapela et al.,
1992). The fault zone forms the northeastern boundary of the
Cañadón Asfalto basin (Fig. 1). Tectonic inversion, with east-
west compression, reactivated some of the preexisting struc-
tures during the Tertiary (Figari and Courtade, 1993). The
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Abstract
The Navidad district, Argentina, is an advanced exploration project with an estimated measured and indi-

cated resource of 19,670 tons (t; 632 million ounces) Ag, 1.32 Mt Pb, and significant contents of Cu and Zn in
eight separate to semicontinuous deposits. The mineralization is hosted by volcanic and sedimentary rock units
of the Middle to Late Jurassic Cañadón Asfalto Formation and formed in an active continental rift environ-
ment. 

Navidad is an intermediate sulfidation epithermal silver deposit, which is located at the center of a north-
east-trending belt of polymetallic deposits within the northern Patagonia Massif. The generally stratiform min-
eralization is localized within permeable horizons that are abruptly capped by impermeable units. The miner-
alization is zoned at the district scale about well-defined hydrothermal upflow zones defined by phreatic
breccia and greater intensity of intermediate argillic alteration mineral assemblages. Proximal mineralization to
the upflow zones is characterized by fine-grained, Ag- and Pb-bearing pyrite, complex sulfide textures, and
Ag/Pb ratios as low as 6.6. Proximal mineralization precipitated due to rapid cooling of the hydrothermal solu-
tions and by mixing between acid-sulfate and bicarbonate waters, as evidenced by the presence of hypogene
kaolinite, alunite, barite, and abundant calcite. Distal deposits were formed following the lateral migration of
hydrothermal fluids for as much as several kilometers from the central upflow zones. Distal mineralization is
characterized by fine- to medium-grained sulfide mineralization with acanthite as the most important silver-
bearing mineral in a medium- to coarse-grained calcite-barite gangue. The Ag/Pb ratio for distal mineralization
is as high as 187.8. No gold occurs within the Navidad deposits.
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