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ABSTRACT 

Bulk aerosol, cascade impactor, precipitation, and seawater samples were collected for a study 
of atmospheric cadmium at two sites in the Central North Pacific Ocean. The results of the 
analyses of these samples strongly suggest that the primary source of atmospheric Cd is the long­
range transport of anthropogenic pollutant aerosol from Asia and Japan. The atmospheric con­
centration of Cd ranged from 1 to 60 pg m - 3 and was strongly correlated with the atmospheric 
Pb concentration. The deposition rate of atmospheric Cd was estimated to be between 6 and 
70 ng m -z d - I during the spring, and this flux is an insignificant source of Cd found in the sur­
face waters of the Central North Pacific. The dissolubility of atmospheric Cd in seawater was 
determined. Virtually all of the Cd was released into an operationally defined dissolved state 
within 6 h. 

1. Introduction 

Little is known about the cycle of Cd in the 
remote marine atmosphere. The major reason for 
our lack of knowledge is the difficulty in properly 
measuring the concentration of this metal in 
aerosols and precipitation in remote regions. This 
is due to the extremely low concentration of Cd in 
the remote marine atmosphere and the ease with 
which samples can be contaminated. 

However, the sources, concentrations and fates 
of this trace metal in the remote marine atmo­
sphere are potentially important since it is well 
known that Cd is a toxic heavy metal, and it 
has been determined that the primary sources of 
Cd in the global atmosphere are anthropogenic 
(Nriagu and Pacyna, 1988; Nriagu, 1979; Nriagu, 
1989). Furthermore, it has been conclusively 
demonstrated that Cd is substantially enriched in 
remote marine air with respect to crustal and 
oceanic source materials (Duce et al., 1983; 
Rahn, 1976). The primary candidates for sources 
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of Cd which would cause such an enrichment are 
the preferential partitioning of Cd into sea-salt 
aerosols during sea-salt aerosol generation and the 
long range transport of anthropogenic or naturally 
enriched continental aerosols. 

The deposition of continentally derived 
atmospheric Cd to the open ocean may have an 
effect on the oceanic cycle of Cd. Furthermore, if 
the primary source of atmospheric Cd is pollutant 
material, then atmospheric deposition may be 
perturbing this cycle. To gauge the extent of this 
possible perturbation, it is necessary to estimate 
the atmospheric deposition rate of Cd to the ocean 
surface and to determine the dissolubility of 
atmospheric Cd in seawater. 

In this research, ultra-clean trace metal techni­
ques were used to measure Cd in aerosols, rain and 
seawater from remote locations in the North 
Pacific. Relationships between Cd and three 
source indicator elements (Na, an indicator for 
marine aerosol, Al for mineral aerosol, and Pb 
for anthropogenic or pollutant aerosol) were 
examined to determine the primary sources of 
atmospheric Cd. The depositional flux of Cd to 
the North Pacific was estimated and laboratory 
experiments were undertaken to determine the dis­
solubility of atmospheric Cd in surface seawater. 
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