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Mineral dust from large desert areas influences the global 

radiation balance significantly. As this influence cannot be 
quantified precisely, information on chemical composition and 
optical properties of mineral dust is needed to improve climate 
models. 

Samples from two strong homogeneous dust plumes from 
the Sahara were collected at Izaña (Tenerife, Spain) in July 
and August 2005. Size, aspect ratio and chemical composition 
of more than 21700 individual particles were studied by 
scanning electron microscopy and energy-dispersive X-ray 
microanalysis. The mineralogical phase composition of about 
200 particles was determined by transmission electron 
microscopy. The size distribution was measured with an 
optical particle counter. Single scattering albedo, asymmetry 
factor and apparent soot content were measured by polar 
aerosol photometry. 

In all samples, the aerosol was dominated by mineral dust 
with an average composition (volume %) of 64 % silicates, 
6 % quartz, 5 % calcium-dominated particles, 14 % sulfates, 
1 % hematite, 1 % soot and 9 % carbonaceous material. The 
presence of sulfates as surface coating on many particles was 
detected by scaling the X-ray signal of sulfur with particle 
size, and an average coating thickness of 60 nm was obtained. 
The aerosol calcium concentration is correlated with the 
calcite content of soils in the source regions. The highest 
calcium concentrations in the aerosol were observed for 
northern Morocco and northern Algeria as source region. The 
single scattering albedo was 0.95 and the asymmetry factor 
0.74 – 0.81 (for solar wavelengths). 

From these data, the complex refractive index of the 
aerosol was derived. For visible light, the average value was 
1.59 - 7*10-3i which is in good agreement with previous 
literature data. The imaginary part of the complex refractive 
index decreases with decreasing hematite and soot contents 
from -2.5*10-2i to < -10-3i. 
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The Earth’s two largest volcanoes are located adjacent to 

each other and astride the long-lived Hawaiian mantle plume. 
Mauna Loa is thought to sample the plume core; Mauna Kea, 
a less central part. The shield stage of Mauna Kea was well 
sampled (3200 m, 600 kyr) and geochemically characterized 
by HSDP2. Here we present results from a systematic high-
precision isotopic study of a comparable portion, potentially 
up to 500 kyr, of Mauna Loa’s shield history. 

Older Mauna Loa lavas (>60 ka), sampled along the 
submarine southwest rift zone, including the Mile High-
Section, do not define Pb-Pb isotope lines. For the younger 
lavas (<60 ka), the slopes of the Pb-Pb lines increase with age. 
In contrast, older HSDP2 Mauna Kea basalts form Pb-Pb 
lines, where slopes decrease with age [1, 2]. In both volcanoes, 
the older lavas have higher 3He/4He [3]. The older Mauna Loa 
lavas (high 208Pb*/206Pb*, lower 87Sr/86Sr and 143Nd/144Nd and 
higher Nb/Y) also define separate binary isotope trends 
compared to the younger lavas, on the less enriched side of the 
trends defined by Koolau (i.e. recycled oceanic crust and 
sediment component). This indicates the presence of another 
component in the source of older Mauna Loa lavas.  

Our large-scale isotopic study of Mauna Loa shield basalts 
confirms the apparent bilateral asymmetry of the plume 
conduit, originally based on distinctly higher 208Pb/204Pb for a 
given 206Pb/204Pb [4, 5]. The Mauna Loa source is also 
systematically more heterogeneous in all isotopic systems by a 
factor of 1.5 than the Mauna Kea source. This is maintained 
throughout the long magmatic history of these volcanoes. Yet 
older lavas from both Mauna Kea and Mauna Loa sample a 
more heterogeneous plume source (Loihi-like?) than younger 
shield lavas. Implications for the structure of the Hawaiian 
plume conduit, the mantle source and geophysical constraints 
will be discussed. 
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