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A B S T R A C T   

Increased human activity in the Antarctic Peninsula combined with accelerated melting of its glaciers highlights 
the importance of monitoring trace element concentrations. Surface sediment samples were collected around 
King George Island, Hope Bay and in the Bransfield Strait in February 2020 and were analysed by X-ray fluo-
rescence spectroscopy and inductively coupled plasma mass spectrometry. The methods display a good corre-
lation. Our results show clear distinctions between these regions for selected elements with high local 
heterogeneities. Hope Bay exhibited lower concentrations of Fe, Mn, Co, V, Zn while most stations in the 
Bransfield Strait and around King George Island showed moderate to significant enrichment in Cu, As and Cd. 
Twelve stations presented a moderate ecological risk. The consistency of our values supports a natural rather 
than anthropogenic origin, possibly related to volcanism and the geology of the area. However, our results 
suggest an increase in Cr that should be further investigated.   

Long-range atmospheric and oceanic currents have brought anthro-
pogenic pollutants to Antarctica since the industrial revolution. More 
recently, the intensification of human activity on and around the 
continent, combined with global warming, has raised new concerns 
about local increases in contaminants in this remote environment (Suttie 
and Wolff, 1993; Boutron et al., 1994; Bargagli, 2008; Vodopivez et al., 
2015; Cabrita et al., 2017; Reed et al., 2018). In particular, trace metals 
pose a potential ecological risk for the Antarctic ecosystem due to their 
persistent toxicity and their capacity to be bioaccumulated by organisms 
and biomagnified through the trophic chain. Evidence of such mecha-
nisms have already been found in Antarctica and particularly around 
King George Island (KGI) (Santos et al., 2006; Trevizani et al., 2016; 
Webb et al., 2020). 

The North-Western Antarctic Peninsula (NWAP) is the most visited 
part of the continent and, as such, deserves more attention. The NWAP is 
limited to the West by a chain of islands (i.e. the South Shetland Islands 
(SSI)) which are separated from the Antarctic Peninsula by the 

Bransfield Strait. Glaciers of this region experience high rates of melting 
and an associated increased glacial erosion is therefore expected in the 
coming years (Ribeiro et al., 2011; Barbosa et al., 2020; Webb et al., 
2020). Given the geological characteristics of the SSI, this could 
potentially lead to an increase of trace metals in the sediments (Farías 
et al., 2007; Ribeiro et al., 2011). The Antarctic Treaty and the creation 
of an Antarctic Specially Managed Area in Admiralty Bay (KGI) 
demonstrate the importance of protecting these areas. For these reasons, 
several authors recommend establishing baseline concentration levels of 
trace elements in order to allow adequate monitoring (Ahn et al., 1996; 
Bargagli, 2000; Gasparon and Matschullat, 2006; Trevizani et al., 2018). 
However, this can only be achieved by using consistent and reliable 
measurement methods whose results are comparable in space and time. 
Field-portable X-ray fluorescence (FP-XRF) is a commonly used method 
for in situ soil characterisation, promising rapid field screening of 
contaminated sites (IAEA, 2005), but is so far limited for trace element 
analysis due to relatively low sensitivity and accuracy (Bosneaga et al., 

Abbreviations: ICP-MS, Inductively coupled plasma mass spectrometry; FP-XRF, Field portable X-ray fluorescence spectrometry; KGI, King George Island; DI, 
Deception Island; NWAP, North-Western Antarctic Peninsula; SSI, South Shetland Islands; BS, Bransfield Strait; WBB, West Bransfield Basin; CBB, Central Bransfield 
Basin; CDW, Circumpolar Deep Water; CRM, Certified Reference Material; EF, Enrichment Factor; Igeo, Geo-accumulation Index; RI, Ecological Risk Index. 
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