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Introduction
Knowledge of Marion Island’s volcano-glacial history and palaeo-climate conditions has implications for understanding the evolution of the contemporary geomorphic landscape,
as well as ecological succession of the island. In addition, it will further provide insight into Southern Hemispheric climatic forcings, due to the island’s geographical location.
Presented here is an overview of knowledge from various scientific surveys on Marion Island in order to identify areas for further scrutiny to constrain the glacial history. New
observations from a survey conducted in April 2017 highlights focus areas for absolute dating and landscape reconstruction.

Geographical Setting
Marion Island (46°54’S 37°45’E) is the larger shield volcano of the two Prince Edward Islands located ± 2300 km southeast of Cape Town (fig. 1). The island has a subaerial extent
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of 293 km with the highest peak over 1200 m a.s.l, a MAAT of 5.9°C and receives and annual rainfall of 2237 mm .

Volcano-Glacio History
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Marion’s geology can be classified with two successions of oceanic basalt effusions and some explosive pyroclastic events (fig. 2). K-Ar dating constrained the timing of outflows:
the first are of Pleistocene ‘grey lavas’ from 450 ka, and the second consist of younger Holocene ‘black lavas’ believed to be no more than 10 ka old4. At large, exposed rock on
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Marion Island is estimated to be younger than 1 My old. The older grey lavas exhibit various glacial erosional and depositional landforms suggesting a glacial stage preceded
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the succession of black lavas . A sequence of glacial periods have been proposed based on the timing of lava outflows . However, the only evidence of what could have been
3
glacial ice are the remnants of an ‘ice-plateau’ in the central interior above 1150 m a.s.l. (fig. 3). The ice cap was much larger in 1965/66 when it was first mapped and has since
disappeared due to climate change 1. Recent studies 7 confirms that the island was indeed covered by a large LGM ice mass, but the boundaries of glaciers are still in question.

Ecological Evolution
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Phylogenetics of various fauna and flora species (springtails , mites and the cushion plant Azorella selago ) suggest that there must have been ice-free areas during the LGM
8
that served as genetic refugia for these species at e.g. are Katedraalkrans, Feldmark Plateau . Also, that glacial ice may have provided a geographical barrier for species to
11
disperse creating a strong east-west divide in genetic variability (fig. 4).

Figure 1: Island location.

Figure 3: Interpreted glacial sequencing.

Figure 2: Geological history.

Figure 4: Ecology and possible genetic barriers.

New Observations & Future Focus
In April 2017 glaciated surfaces were sampled for cosmogenic nuclide surface exposure dating. A summary of observations are presented in (fig. 5) confirming flow paths for
glaciers. Re-assessing the age of lava flows and the succession of biota, it is suggested that the periods of advance and retreat may have created varied flow paths within the
multiple glacial periods, instead of glacial flows following the same channel during each glacial period. The topography of grey lavas, i.e. the foundation for glacial movement,
now covered with the black lavas and scoria cones, still remains to be elucidated. Further, off-shore bathymetry demarcate possible terminal moraine deposits around the coastal
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margin of the island . Previously based on the existence of kelp beds, this can now be clarified with improved soundings taken from aboard the SA Agulhas II during 2015/16
and ‘17 survey periods (fig. 6). Coupled with a modelled LGM island extent, the notion of seaward expansion of glaciers during lower sea levels can now be assessed (fig. 7).

Figure 5: Measured striations.

Figure 7: Modelled island extent form interpolated bathymetry at various sea floor to depths.

Figure 6: Interpolated bathymetry floor.

Prince Edward - a comment
Although its unlikely that P.E. Island remained unglaciated, no glacial evidence has yet
3
been found . During a brief fly-over around the Island in 2017 boulders resembling
glacial deposits were identified (figs. 8 & 9). P.E. Island is still in need of a thorough
geomorphological survey.
Figure 8: Prince Edward Island in the distance, as seen from Marion. Figure 9: Possible glacial material, seen from air.
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