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ABSTRACT 

Major and trace constituents (soluble+ insoluble) of wind-blow particles collected at Terra 
Nova Bay were studied and the data compared with lacustrine and marine sediments from the 
same area and the Ross Sea. Compared to the geochemical composition of the other local 
sediments, the aerosol was found to be slightly enriched in femic minerals and depleted in Si. The 
Transantarctic Mountains (granitoids and metamorphic rocks) are proposed as the main source 
of the large (D > 4 µm) insoluble particles, with a possible contribution from nearby volcanoes. 
The soluble fraction accounts for more than 2/3 of the total mass loading and is mainly com­
posed of marine salts. Some traces of contamination due to emissions from human activities were 
found in the aerosol, with mean Pb enrichment factor (EF crust) value of 181. Crustal Pb con­
tribution accounts for less than 10 % , marine Pb less than 0.01 % and 90 % of Pb is unaccounted. 

1. Introduction 

There is increasing interest in the composition of 
particles in the remote polar atmosphere because 
its relevance to the overall of the atmospheric 
energy balance and transport. Particle type and 
concentration can be a source of information 
on the state of the atmospheric circulation. 
Particulate material may also be incorporated into 
the ice layers, thus recording changes in sea salt or 
terrestrial dust concentrations in air over the years. 
Antarctica is a physically remote region and recent 
work has shown that air reaching it should be 
well-cleansed of particles after passing through 
the zone of cyclonic storms and precipitation that 
surrounds this continent (Shaw, 1988, 1989). 

In this paper, we characterize the geochemical 
composition of wind-blown particles. We compare 
sediments from different environments (lakes, 
coastal and offshore seabed) and also discuss the 
marine and/or crustal components of certain 
elements. In addition, some data referring to signs 
of local contamination are reported. 

1.1. Study area 

The study area is Terra Nova Bay (74°39'S-
75030'S with 162°30'E-164°E). The Bay area 
is approximately 2400 km 2 (80 x 30 km) and 
is bounded by Mount Melbourne and Cape 
Washington to the north and the Drygalski 
Tongue to the South (Fig. 1 ). 

The geographic location results in a pre­
dominance of katabatic winds all year round. 
Parish and Bromwich (1989) have shown that 
significant channeling of the cold air in the interior 
of the continent makes the Terra Nova Bay region 
one of the windiest in all Antarctica. Two years of 
data collected in the vicinity of the Italian station 
(ENEA, 1989) show that far more than 60 % of the 
time katabatic winds blow from the Transantarctic 
Mountains down along the glaciers (average 
speed: winter 10-15 m s- 1

; summer 5 m s- 1
). 

Barrier winds from the south are very unusual 
( 5-10 % ), due to the distance from the Ross Ice 
Shelf, and calms account for 15-20 % of the time. 
Snow precipitation is of the order of 1.5 m year - 1
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