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Abstract. 
The past decade has seen the most rapid and drastic changes in the surface waters of the Arctic. We 
propose to analyze the geochemical signal of Ocean Acidification and Warming in the shells of Arctic 
pteropods during the last decade by using LA-ICP-MS (Laser-Ablation-Inductively-Coupled-Mass-
Spectrometry). We will achieve this in a two-step approach: 1) Establishing unique proxy-relationships 
for pteropods with respect to Ocean Acidification and Ocean Warming based on cultured specimens and 
2) Applying the established proxies to pteropod sediment trap samples from the Arctic Ocean, spanning 
the last 13 years. 
 
Proposed Research.  
Since the industrial revolution, burning of fossil fuels has caused atmospheric CO2 concentrations to 
steadily increase at an exponential rate to a value of ca. 394 µatm at present. Two CO2 induced stressors 
currently challenge the Ocean's Surface Waters:  Ocean Warming and Ocean Acidification. Both of these 
have especially strong effects in high-latitude surface waters, such as the Arctic ocean, where the rate of 
warming is nearly double the global average (Anisimov et al. 2007). Furthermore, high CO2 solubility due 
to cold surface waters leads to an increased uptake of CO2, changing the carbonate chemistry of the 
ocean. The associated decrease in pH, carbonate ions and consequently calcium carbonate saturation state 
in the surface waters can have severe consequences for marine organisms. Biogenic calcification is 
expected to be hampered under low saturation states. Pteropods are pelagic molluscs, producing shells 
made out of aragonite, a metastable form of calcium carbonate, which is more soluble than calcite in 
seawater. They are key components of high-latitude ecosystems, as they form a major dietary component 
for zooplankton and higher predators. Furthermore, they also play a geochemical role in the oceans, as 
contributors to the export of carbon to the deep ocean. 
 
We have the rare opportunity to work on a continuous record of samples from a 13-year sediment trap 
series located in the Eastern Fram Strait. It is the only long-term sediment trap of its kind in the Arctic 
region and is located in an unique spot, where both warmer, North-Atlantic waters as well as colder, 
Arctic waters are meeting (Figure 1). This is thus an excellent opportunity to study the changes occurring 
in the Arctic as well as in the North Atlantic Ocean. Two different species of pteropods, Limacina 
helicina (Arctic) and Limacina retroversa (North Atlantic) are present in the sediment traps. In the year 
2005, a warm-water anomaly was observed in the Fram Strait (Beszczynska-Möller et al. 2012), which 
correlates in a change in species dominance in the traps samples (from the cold regime L. helicina to the 
warm regime L. retrovers, see inset on lower left in Figure 1). The calcium carbonate produced by marine 
calcifiers is a source of information for paleoceanographical studies. The environmental conditions 
(temperature, salinity, ocean carbonate chemistry, etc.) under which the calcium carbonate has been 
formed are recorded in its geochemical composition (isotopic signature, (trace) metal concentrations). We 
propose to analyze the geochemical signal of Ocean Acidification and Warming in the shells of 
Arctic pteropods during the last decade, a time period which has seen and will see the most rapid and 
drastic change in Ocean Chemistry and Temperature in the Arctic: temperature has increased already 0.8 
°C at the sampling site over the past decade (Beszczynska-Möller et al. 2012) and pH is projected to 
decrease by 0.45 by the end of the century in Arctic surface waters (Steinacher et al. 2009). In order to 
faithfully analyse the Climate Change signal in the pteropod shells we propose a 2 step approach: 
1) Analyse the (trace) elemental composition of L. retroversa shells that have been cultured under 




