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The air we breathe can contain complex, temporally variable mixtures of airborne particulate 

mineral matter (PMM) from diverse local and distant sources. In order to understand better the 

potential health implications of intercontinental dusts transported from distant sources, it is 

useful to understand their characteristics of potential toxicological concern compared to those of 

PMM from many other sources. In collaboration with public health scientists, our USGS project 

has measured toxicologically relevant mineralogical, geochemical, biosolubility, bioaccessibility, 

and bioreactivity characteristics of diverse geogenic (produced from the Earth by natural 

processes), geoanthropogenic, and anthropogenic PMM. Many PMM types (desert, 

intercontinental dusts; wildfire ash; volcanic ash; urban PMM) have abundant respirable particles 

(<2.5 µm) that can cause respiratory and related cardiovascular health problems. Caustic 

bioreactive PMM (urban PMM, concrete/cement dusts, ash from fires) can cause acute tissue 

irritation or damage. Potentially toxic elements (e.g. Cr[VI], Pb, Hg, As, Fe, Mn, etc.) in some 

PMM types (urban PMM, fossil fuel combustion PMM, fugitive mine dusts, smelter PMM) can 

be bioaccessible in simulated gastrointestinal and(or) respiratory fluids, and therefore may be 

taken up by the body. Oxidative stress and lung toxicity may result from release of bioaccessible 

redox-active elements, or from the body’s reactions to biodurable mineral particles (asbestos, 

crystalline silica, erionite) that persist in the lungs for decades. African PMM from Mali fine 

downwind to become predominantly <2.5 µm in Trinidad-Tobago (T-T) and US Virgin Islands 

(USVI), and contain clays, quartz, Fe-Ti oxides, aluminosilicates, carbonates, and sulfates. 

Arsenic, cadmium, iron, manganese, and other potentially toxic or redox-active elements show 

enhanced bioaccessibility in the finer PMM collected in T-T and USVI. 


