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Magnetic and field tectonic observations in the Greenwich, Robert, Dee and Barrientos
islands: new insights on the South Shetiand Block crustal structure

Galindo-Zaldivar J ', Gonzalez-Castillo L?, Ruano-Roca P ', Tamay J°, Serrano R 3, Soto J°,
Paladines A, Caceres B* Bohoyo F°

YIACT CS8I1C-University of Granada, Spain., 2 Dpto. de Geodinamica, Universidad de Grarada,
Spain., * Universidad Técnica Particular de Loja, Ecuador., * Instituto Nacional de Meteorologia e
Hidrologia, Ecuador., ° Instituto Geologico y Minero de Espafia, Spain.

The Greenwich and Robert islands together with other nearby small islands are located in the
central part of South Shetland archipielago. This is a key region for understanding the recent
continental fragmentation processes corresponding to the final stages of the opening of the Drake
Passage, that have affected the Antarctic Peninsula and Bransfield Basin. During Eebruary 2014
field season, new magnetic surveys including total field measurements by a GSM8 proton
precession magnetometer, rock magnetic susceptibility and field tectonic researches developed in
Pedro Vicente Maldonado Ecuadorian Antarctic Station contribute to constrain the crustal
structure and the recent tectonic evolution. Most of the structures are related to volcanic edifices,
including domes and pythons feeding volcanic cones, mainly basaltic in compaosition. Layering is
generally determined by alternating lava fiows and pyroclastic levels.

The northern part of the Pacific Margin Anomaly belt is identified in this region, which was
fragmented during the opening of the Bransfield Basin into two main branches. The previous
magnetic data are scarce. A single aeromagnetic line crosses the Greenwich Island. Magnetic
susceptibility measurements are comprised between 11* E-03 (81) and 195* E-03 (S1) with a mean
value of 38.6" E-03 (SI). These high magnetic susceptibility values fit clearly with the nature of the
basic volcanic rocks on surface (basalts and pyroclastic levels). The interpretation of the total
magnetic field intensity measurements suggests that there is an overprinting of very shallow
anomalies releted to the mafic volcanic edifices and other regional anomalies of deeper crustal
bodies. The integration of ground and aeromagnetic total field magnetic anomalies contributes to
characterize in more detail the crustal structure and nature of the central part of this archipelago.

In addition, geological observations show that the fracture system is formed by interacting cooling
voleanic and tectonic joints. Preliminary observations have not yet found evidence of major faults
previously reported affecting the area. Anyway, calcite filled joints and basic dikes are common
and have been formed during late stages of NE-SW extension and NW-SE compression. These
structures may be associated with the activity of the aceanic subduction of the former Phoenix
Plate that was located towards the NW of the SSB along the South Shetland trench from
Mesozoic up to Present,
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