
TeUus(l990), 42B, 39-45 

Radon-222 time series measurements in the Antarctic 
peninsula (1986-1987) 

By ENIO B. PEREIRA, Instituto de Pesquisas Espaciais, C. Postal 515 S. J. Campos, SP, 
CEP 12201, Brazil 

(Manuscript received 31 November 1988; in final form 5 September 1989) 

ABSTRACT 

Continuous measurements of radon-222 were conducted at Comandante Ferraz (62°S, 58°W), 
a Brazilian station in the Antarctic Peninsula, during the winters of 1986 and 1987. The 
average concentration of radon-222 was 0.026 ± 0.018 Bq m-3 in 1986 and 0.014 ± 0.008 Bq 
m-3 in 1987. The higher average of 1986 was attributed to the stronger winds in 1986 
compared to those observed in 1987. Large surges of radon reaching up to 0.13 Bq m-3 were 
affected by local radon emissions due to soil defrosting. Bare soils and atmospheric stability 
also favored local contributions. Radon peaks attributed uniquely to air mass trajectories 
passing over the South American continent occurred during the 2 years of monitoring. 
Periodicities of 25 to 30 days in the time series of radon corroborate with previous results 
obtained by other authors in east Antarctica. 

1. Introduction 

Radon and its daughter products are used to 
study long-range transport processes in the tropo
sphere with large uncertainties mainly due to the 
lack of sufficient number of world-wide well
distributed monitoring stations. Particularly in 
the Antarctica where the study of troposphere 
background trace-elements represents a major 
international goal, only a few isolated radon 
monitoring stations operate. Measurements of the 
injection of continental air into the antarctic 
troposphere employing radon as tracer are 
known only for the east antarctic and sub
antarctic areas (Polian, 1986). Such measure
ments were begun about two decades ago by 
Lambert et al. (1970) and revealed high radon 
episodes known as "radonic storms" which were 
attributed to rapid transport of continental air 
over the oceans. Furthermore, a 28-day period
icity was linked to these high radon events and 
later studied by Balkanski and Jacob (1988). 

The Brazilian station Comandante Ferraz in 
the west Antarctica, (62°05'S, 58°23.5'W) is 
located on King George Island, in the South 
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Shetland Islands of the Antarctic Peninsula (Fig. 
I). Since 1986, radon-222 has been continuously 
measured by a novel design automatic radon 
monitoring system. This paper presents a prelimi
nary comparative study of the first 2 years of 
operation. 

2. Instruments and methods 

The radon-222 in the atmosphere was 
measured by the electrostatic precipitation tech
nique described in Pereira and da Silva (1989). 
This technique is based on the direct electrostatic 
deposition in a closed chamber of the locally 
produced radon decay products (polonium-218, 
polonium-214) onto a solid state alpha detector, 
followed by alpha spectrometry. This method 
does not depend on "secular" radioactive equilib
rium assumptions and is free from source errors 
like aerosol sea venging and ion removal from the 
atmosphere. Background noise in this technique 
is very low, about 2.5 x 10-5 decays/s for a 5-day 
period measurement. Thus, this method allows a 
detection limit of 10-3 Bq m-3 at sea level with a 














