South Africa

The South African National Programme maintains year-round stations at sub-Antarctic Marion Island and Dronning Maud Land (SANAE station). Research data are held by individual researchers at their respective institutions. No centralized national database system/archive is in place.

No research related to permafrost, geomorphology or soils has been undertaken by South African researchers in Dronning Maud Land. The ice-free terrain is characterized by the steep-walled nunataks of the Ahlmann range. They are mostly bedrock surfaces with unconsolidated materials restricted to talus and surfaces of fractured bedrock and sporadic till. 

Research activities on Marion Island have been carried since the mid-1960’s. The island also supports a full weather station since 1965. Research themes have been the Late Quaternary environmental history, based on glacial and periglacial, geological and geomorphological proxies, as well as paleobotanical records. Extensive soils and biogeographical analysis has been undertaken by V. Smith as part of the International Biome Project. Ongoing research focuses on ecological responses to current climate change, including geomorphic interactions with vegetation. Marion is a key site within the RiSCC Antarctic Environmental Gradient transect. 

Geomorphological research was started in 1996. It analyzed the diurnal to seasonal frost environment of the islands and established clear altitudinal correlations with process activity and resulting landforms. Permafrost is now described for the summit region (1000-1200m asl) but is undergoing rapid degradation. Current research focuses on the following themes: 

· Ground climate - periglacial process interactions and landforms 

· Periglacial process – vegetation interactions

· Geomorphic indicators for Holocene climate change 

· Weathering processes

· The Holocene glacial history of Marion 

Sources to available information

Topographical data: Government Mapping and Surveys. Mowbray, Cape Town.

Digital terrain model, GIS: Ian Meiklejohn, Dept Geography, Pretoria University.

Geomorphological processes, ground climate monitoring, Jan Boelhouwers, Uppsala University, Sweden

Soils and biogeography: Valdon Smith, Dept Botany, Stellenbosch University

Plant ecology, spatial patterns: Meldoy McGeogh, Dept Plant Ecology, Stellenbosch University

References

Hänel and Chown (1999) Fifty years at Marion and Prince Edward Islands: A bibliography of scientific and popular literature, South African Journal of Science, 95, 87-112.

Publications to date from the geomorphological research are:

Boelhouwers, J., 2003: Sensitivity and responses to climate change in the Subantarctic periglacial environment. In: Phillips, M., Springman, S-M., Arenson, L.U. (eds.) Permafrost - ICOP 2003, Swets and Zeitlinger, Lisee, 67-71.

Boelhouwers, J., Holness, S. and Sumner, P., 2000: Geomorphological characteristics of small debris flows on Junior’s Kop, Marion Island, maritime Subantarctic, Earth Surface Processes and Landforms, 25, 341-352. 

Boelhouwers, J., Holness, S. & Sumner, P.D. 2003: The Subantarctic: A distinct periglacial environment. Geomorphology, 52, 39-55.

Holness, S.D., 2001: The orientation of sorted stripes in the maritime Subantarctic, Marion Island, Earth Surface Processes and Landforms, 26, 77-89.

Holness, S.D. 2003a: Sorted circles in the maritime Subantarctic Marion Island.  Earth Surface Processes and Landforms, 28, 337-347.

Holness, S.D. 2003b: The periglacial record of Holocene environmental change, subantarctic Marion Island. Permafrost and Periglacial Processes, 14, 69-74.

Holness, S.D. 2004: Sediment movement rates and processes on cinder cones in the maritime Subantarctic (Marion Island).  Earth Surface Processes and Landforms, 29, 91-103.

Holness, S. & Boelhouwers, J., 1998: Some observations on Holocene changes in periglacial activity at Long Ridge Marion Island, South African Journal of Science, 94, 399-403.

Mauquoy, D., Sjunneskog, C., Yeloff, D., Barber, K. E., Way, S., van   Geel, B. and Turney, C. S. M. (subm). A mid-to late-Holocene multi-proxy record of environmental change on sub-Antarctic Marion Island. Quaternary Science Reviews.

Nel, W., Meiklejohn, K.I., Sumner, P.D. & Hedding, D.W. (in prep.): Sub-Antarctic Marion Island: A Glacial Conundrum from the Late Quaternary.

Nel, W., Holness, S, & Meiklejohn, K.I., 2003: Observations on Rapid Mass Movement on Sub-Antarctic Marion Island. South African Journal of Science, 99, 177- 181.

Sumner, P.D. 2004: Rock weathering rates on sub-Antarctic Marion Island. Arctic, Antarctic and Alpine Research, 36, 122-126.

Sumner, P.D. & Meiklejohn, K.I. 2004: On the development of autochthonous blockfields in the grey basalts of sub-Antarctic Marion Island. Polar Geography, (In Press).

Sumner, P.D., Meiklejohn, K.I, Boelhouwers, J.C. and Hedding, D. (in press.). Climate change melts Marion Island’s last permanent snow and ice. South African Journal of Science.

Sumner, P.D and Nel, W.N. 2002: The effect of rock moisture on Schmidt hammer rebound: tests on rock samples from Marion Island and South Africa. Earth Surface Processes and Landforms, 27, 1137-1142.
Sumner, P.D, Nel, W., Holness, S. & Boelhouwers, J. 2002: Rock weathering characteristics as relative-age indicators for glacial and post-glacial landforms on Marion Island. South African Geographical Journal, 84, 153-157.

Sweden

The Swedish Polar Research Secretariat provides logistical support to (bi-)annual expeditions to the summer stations Wasa and Svea in Western Dronning Maudland in the Vestfjella and Heimefrontfjella range, respectively. Research data is held by researchers at their respective universities and no national database exists. The secretariat produces an annual Swedish polar bibliography update which predominantly contains Arctic references.

Research to date has been dominated by the glaciological and glacial geological work, led from the Department of Geography, Stockholm University. Additonal research has included botanical studies, focusing on lichens, and atmospheric physics. 

A first periglacial geomorphology study was started in 2003. This established ground temperature monitoring at 2, 10, 30 and 60cm depth as part of the Aboa weather station at Wasa (http: www.aboa.fi). This set-up was extended in November 2004 to include Fossilrygggen and Svea and creates a coast-inland transect over c. 250km. First data analysis at Wasa indicates a mean ground surface temperature of c. –10oC, an active layer thickness of 60cm, a depth of zero annual amplitude at 13-14m and a permafrost thickness of c. 600m. The surface of the Basen nunatak on which Wasa is located consists of till and fractured dolerite bedrock. Sorted patterned ground results from diurnal and seasonal frost cycles in summer.Thermal contraction crack polygons occur in both till and bedrock.

Current geomorphological studies focus on the following themes:

· Active layer temperature monitoring (CALM-S)

· Ground climate –periglacial process interactions and landforms

· Weathering processes

