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The importance of aerosols in climate forcing is poorly 
known in large part because of a paucity of historical records 
of aerosol sources, transport pathways, concentrations, and 
deposition. Archived in glaciers and ice sheet are detailed, 
long term records of aerosols. Because of their short 
atmospheric lifetimes, aerosol concentrations are highly 
variable in both time and space so arrays of ice core records 
are necessary to reconstruct past changes.  

We present continuous ice core records of aerosol 
deposition during recent centuries and millennia developed 
from Arctic and Antarctic ice core arrays using a novel ice 
core analytical system which allows for simultaneous 
measurements of more than 30 elements and chemical species. 
Included are records of dust, sea salt, biomass burning, 
volcanic and industrial pollution aerosols. We explore the 
similarities and differences between the records and use model 
simulations to evaluate relationships between climate change, 
land use patterns and industrial emissions and aerosol 
concentrations and deposition in the remote polar regions. 
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Apatite/basaltic melt partition coefficents for F (3.4) and 

Cl (0.8) were determined by [1] and, we have estimated an 
apatite/basaltic melt partition coefficent for H2O (~0.2) using 
that same data set. Coupled with the Cl- and H2O-solubility 
model of [2], we have constructed a diagram for using apatite 
to estimate the relative abundances of volatiles in planetary 
magmas. We have applied this method to apatite from lunar 
and martian rocks, which we have plotted in Figure 1 below. 

Figure 1: Ternary plot of martian and lunar apatite volatile 
contents [data from 3-5]. OH was calculated by difference 
assuming (1-F-Cl =OH). Solid black lines delineate fields of 
constant relative volatile abundances in the melt. Dashed lines 
indicate fields for which apaite could have only formed from 
either fluid, or fluid-saturated melt. 
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