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Nature of the work: We are interested in characterizing aerosol organic matter (OM) molecular (Fourier 
Transform Ion Cyclotron Mass Spectrometry (FT ICR-MS), 1H Nuclear Magnetic Resonance 
Spectroscopy (1H NMR)) and isotopic (δ13C, Δ14C) characteristics to investigate how OM-trace metal 
interactions may influence the delivery and solubility of trace metals to the Arctic ecosystem.  

Justification for the work: Isotopic analyses of aerosol OM will complement studies examining aerosol 
trace metal source (Δ14C: anthropogenic vs. natural sources; δ13C: marine vs. terrestrial/fossil fuel). While 
these analyses are specific to OM and can therefore only definitively tell aerosol OM source, aerosol trace 
metals are expected to associate with OM through molecular interactions and association with aerosol 
particles. Aerosol OM isotopic data are therefore expected to help corroborate information on trace metal 
source and contribute to objective 1 of the GEOTRACES Science Plan (and a key question listed in the 
U.S. GEOTRACES Arctic Workshop Report) by helping to evaluate the sources of trace metals to the 
ocean. 

OM-trace metal interactions may help explain trace metal solubility and therefore, bioavailability. 
Preliminary evidence from the 2010 North Atlantic GEOTRACES aerosol samples demonstrates that 
aerosols from European (and anthropogenically-influenced) air masses have aerosols with a higher 
percentage of soluble Fe and Al and distinct water soluble OM molecular characteristics as compared to 
aerosols from Saharan dust sources suggesting the possibility of an interaction between aerosol WSOM 
and the trace metals which may facilitate trace metal solubility/bioavailability. The molecular 
characterization techniques we would employ here provide complementary ultra-high resolution 
molecular formula (FT ICR-MS) and structural functional group (1H NMR) information that are ideal for 
characterizing aerosol OM. Pairing this information with trace metal data collected by other groups can 
provide great insight into aerosol trace metal-OM associations. 

Water soluble OM is likely to interact with more than just Fe and Al and may play a role in 
delivering anthropogenic pollutants such as Hg and Pb. These relationships have gone largely unexplored, 
and data on trace metals and OM molecular characteristics are especially sparse for polar regions. The 
Arctic GEOTRACES program provides a fantastic opportunity to explore these potential relationships. If 
trace metals associate with OM chemically, these interactions will help explain the distributions of trace 
metals in the ocean contributing to objective 1 of the GEOTRACES Science Plan. As elements such as Fe 
are biologically important, these trace metal-OM interactions will help us understand processes that have 
important impacts on the carbon cycle and climate, and this work is thus relevant to objective 2 of the 
GEOTRACES Science Plan. 
 


