A review of the ground thermal attributes on Marion Island and its
geomorphic and climate change implications
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Diurnal soil frost environments are mostly studied in a continental context. In
contrast, the maritime sub-Antarctic possesses a highly maritime climate that has been
shown to result in highly effective conditions for soil frost processes'. In addition, soil
displacement by frost is now recognised as having important interactions with
terrestrial ecosystems in the sub-Antarctic region and on Marion Island specifically. A
review of the ground thermal attributes on Marion Island demonstrates the low diurnal
and seasonal soil temperature ranges on the island. It also provides the first
approximations of the altitudinal lapse rates and the general increase in soil frost
activity with altitude. Lowland environments are characterized solely by diurnal
freezing with a large number of surficial freeze-thaw cycles while high altitude areas
are distinguished by longer term freezing events and deeper soil frost penetration
associated with the zero-curtain effect and snow cover (see Boelhouwers - poster).
The recorded ground temperature data indicate a rapid decrease in frost cycle
frequency-intensity with depth and permafrost has not been measured. Isolated
pockets of permafrost exist in valley floors above 1000 a.s.l and are linked to
perennial snow and ice patches (see Boelhouwers - poster). A reduction in winter
snow cover due to climate amelioration could offset some of the consequences of
current climate warming on soil frost conditions. Noticeable shortcomings of the
current published ground temperature dataset are, first, that data are restricted to the
eastern part of the island, which is known to undergo more continental conditions than
the rest of the island. Second, temperature data are lacking for the mid-altitudinal
(300-600m asl) areas where ecosystem interactions are potentially greatest. Third,
Island-scale aspect variations in ground temperature and, fourth, moisture and energy
balance drivers of the ground climate on Marion Island, are poorly understood at
present.
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