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The Antarctic Sciences Bursary funded travel, accommodation, and expenses at the Istituto Nazionale di Geofisica e Vulcanologia (INGV) in Rome, Italy. During the visit magnetic mineralogy measurements were made of sediment cores (DVDP-10, -11 and CIROS-2) which offer a window into the evolution of glaciers and the climate system in Southern Victoria Land, Antarctica.

Measurements of the upper portion of CIROS-2 (0-1 Ma) revealed a detrital magnetic mineralogy, however, below ~77 metres very little magnetic signal remains because of reduction diagenesis. Analyses of DVDP-10, -11 indicate that only minimal diagenetic alteration has occurred and that a primary environmental magnetic signal is intact.

The DVDP-11 Environmental magnetic record. 

The DVDP-11 contains the oldest and thickest record (0-5 Ma) and based on environmental magnetic behaviour was divided into three intervals. The upper interval comprises latest Pliocene to Pleistocene age Ross Sea Ice derived sediments which have high concentrations of fine grained magnetite reflecting the contribution of McMurdo Volcanic material to the signal. 

At ~200 metres a major mid-Pliocene hiatus truncates a ~40 metre thick interval of muds and diamicts which represents a portion of the mid-Pliocene warm period. Magnetically, this interval is unique because it has relatively low concentrations of magnetite and an upward fining of the magnetic grainsize. 

The interval represents a retreated Taylor Glacier system under warm conditions. At the same time the Ross Sea was free of ice and ocean temperatures around the Antarctic margin were 5°C higher than today. The global sea-level records also indicate that sea-level was at least 15 metres higher than today and oxygen isotope records indicate frequent deglaciations and overall low-ice volume.

Below ~240 metres to the base of the core are early-Pliocene to latest Miocene Taylor Valley derived diamicts. Magnetic grainsizes and concentrations are variable and cyclic over this interval indicating a dynamic Taylor Glacier which underwent multiple advances and retreats. Ice sheet models indicate that during this time the East Antarctic Ice Sheet was smaller than today and distal deep sea records indicate elevated ocean temperatures, unstable ice streams and glaciers at the Antarctic margin and ice free conditions in the Ross Sea. 

The magnetic analyses facilitated by the Antarctic Sciences bursary revealed cyclic behaviour of magnetic parameters which are not evident from, or in-phase with sedimentary variations. It is possible that these cycles represent changes in the terrestrial weathering regime from warm and wet to cooler and drier conditions.

2008 International Conference on Rock Magnetism and its Earth Science Applications in Cargese, France

Antarctic Sciences Bursary also allowed me to attend the 2008 International Conference on Rock Magnetism and its Earth Science Applications in Cargese, France immediately after completing measurements at the INGV. The meeting brought together the leading thinkers in the fields of mineral and rock magnetism, geomagnetism, environmental magnetism and nannomagnetism. The meeting included workshops on new techniques and on the application of cutting edge instruments that are relevant to the successful completion of my study.

