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Degassing-derived eruptions at Deception Island (Antarctica): 
geochemistry of noble gas isotopes with implications for volcano forecasting
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Deception Island is one of the most active volcanoes in Antarctica with more
than twenty explosive eruptions in the past two centuries and characterised by
three main episodes: pre-, syn- and post-caldera. The magmatic history of this
volcano has been widely studied from the petrologic and geochemical
perspectives (Geyer et al. 2019; Sci.Rep). We combined this information with
the analysis of helium, neon and argon isotopes measured in inclusions hosted
in olivine samples thus offering insights into the processes governing its
volcanic history. Our results show that: (i) ascending primitive magmas
outgassed volatiles with a MORB-like 3He/4He isotopic signature; and (ii)
variations in the helium isotope ratio, as well as intensive degassing evidenced
by fractionated 4He/40Ar* values, occurred before the beginning of the main
eruptive episodes.

At Deception Island, an upcoming volcanic eruption is a serious concern for scientists and
tourists, a detriment to marine ecosystems and could have an impact to global oceanographic
processes. Yet it is not possible nowadays to carry-out low and high frequency volcanic gas
monitoring because of the hard climatic conditions and its remote location.

Our research on the pre-eruptive signals of the volcanic activity at Deception Island 
contributes to a better understanding of the magmatic dynamics with the potential to 

improve eruption forecasting. 

Summary-sketch evolution of the He isotopic ratios along the volcanic
history of Deception Island (*: Kusakabe et al. 2009 Ant.Sci.;**:
Padrón et al. 2015, Geology)

(a) Simplified regional tectonic map and location of the South Shetland Islands,
and orthophoto map (b); (c) Example of a recent abandoned scientific base after
a post-caldera eruption.
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