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ABSTRACT 

Saharan dust is shown to enter the Central Amazon Basin (CAB) in bursts which accompany 
major wet season rain systems. Low-level horizontal convergence feeding these rain systems 
draws dust from plumes which have crossed the tropical Atlantic under the large-scale circula­
tion fields. Mass exchange of air between the surface and 4 km over the eastern Amazon basin 
is calculated using rawinsonde data collected during storm events. Mean concentrations of dust 
observed by aircraft over the western tropical Atlantic are used to calculate the amount of dust 
injected into the Basin. Individual storm events inject some 480,000 tons of dust into the north­
eastern Amazon Basin. Storm and dust climatology suggest that the annual importation of dust 
is in the order of 13 Mtons. In the northeastern basin, this may amount to as much as 190 kg 
ha - 1 yr - 1

. Deposition of trace species, such as phosphate, associated with this dust ranges from 
1-4 kg ha - 1 yr - 1

• Uncertainties in these estimates are not believed to be greater than ± 50 % 
and may be as low as ± 20 % . The deposition fluxes from Saharan dust are essentially identical 
to the CAB wet deposition fluxes from precipitation in the wet season; a result that implies that 
the major ionic comp9sition of rain water in the CAB wet season may be strongly influenced by 
inputs of material originating on the African continent nearly 5000 km away. The total amount 
of Saharan dust calculated to enter the Amazon basin is 1/2 to 1/3 of that estimated to cross 
60°W longitude between 10° and 25°N latitude. We conclude that part of the productivity 
of the Amazon rain forest is dependent upon critical trace elements contained in the soil dust 
originating in the Sahara/Sahel. This dependence should be reflected by expansions and 
contractions of the Amazon rain forest in direct relationship to expansions and contractions of 
the Sahara/Sahel. Turnover rates for nutrient species deposited with Saharan dust in the 
Amazon Basin suggest a time scale of 500 to 20,000 years. We believe the dependence of one large 
ecosystem upon another separated by an ocean and coupled by the atmosphere to be fundamen­
tally important to any view of how the global system functions. Any strategy designed to 
preserve the Amazonian rain forest or any part thereof should equally concern itself with the 
inter-relationship between the rain forest, global climate and arid zones well removed from 
Amazonia. 

1. Introduction 

The tropical rain forests of the world are 
generally regarded as large ecosystems in relatively 
delicate nutrient balance. Balance is achieved by 
efficient cycling in a nutrient-limited environment 
(Jordan, 1985; Vitousek and Sanford, 1986). In the 
northeastern and parts of central Amazonia, where 
nutrient poor oxisols and ultisols are present and 
nutrient supply by rivers is limited, deposition of 
airborne soil dust particles is needed to achieve a 
nutrient balance (Jordan, 1985; Salati and Vose, 
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1984; Vitousek and Sanford, 1986). The amounts 
of aeolian influx have been estimated to be 
relatively high (in the order of millions to tens 
of millions of tons per year). In the case of some 
of the critical trace elements, this influx may be 
crucial to the health of the forest. Jordan (1985) 
and Vitousek and Sanford ( 1986 ), for example, 
have suggested that phosphorus may be a critical 
airborne element which could limit annual net 
primary production of the rain forest. 

A substantial body of literature identifies the 
Sahara and sub-Saharan Sahel as the probable 


































