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abstraCt

Mineral weathering processes in soils are important controls on soil characteristics and on bio- and 
geochemical cycling. Elucidation of these processes and their mechanisms is crucial for understand-
ing soil environments and their influence globally. An Umbric Podzol from the Falkland Islands was 
studied while investigating possible ways to counteract soil degradation and loss. The soil had lost 
the O, E, and Bs horizons through erosion, thus revealing the transitional B/C horizon, which grades 
into the underlying parent material. Samples were taken from the B/C surface and 5 cm below the 
surface, then analyzed with X-ray diffraction, scanning electron microscopy with energy-dispersive 
X-ray spectroscopy, organic C and N analysis, analysis of extractable Fe and Al with the dithionite-
citrate-bicarbonate and ammonium oxalate methods, and Fourier-transform infrared analysis. The soil 
fabric and mineralogy were compatible with derivation from sandstone rock. Clasts of heterogeneous 
mineral composition as well as loose material from disaggregated clasts were present. The soil had 
large proportions of quartz and albite, and minor amounts of muscovite, chlorite, plagioclase, feldspar, 
kaolinite, and non-diffracting Fe oxide (goethite and/or ferrihydrite). The most peculiar characteristic 
was a large component (~7 wt% of the bulk soil) of an amorphous (non-X-ray diffracting) silicate 
phase of small particle size (<1 mm), non-extractable, with heterogeneous composition. The average 
composition of this phase is similar to that of the bulk soil and approaches that of Al-Fe-rich smectite. 
The amorphous phase is not allophane or imogolite by any of the analyses carried out. The amorphous 
silicate phase is formed partly by the translocation of metals from O, E, and Bs horizons and partly by 
dissolution of the primary minerals of the B/C horizon, both of which precipitated in combination with 
low water mobility causing rapid saturation of the interstitial water. There are no reports of amorphous 
silicate phases with these characteristics or abundances from soils or other weathering environments. 
Thus, our observations indicate the existence of complex, successive weathering steps not yet identified 
that could be investigated in materials subjected to slow weathering such as the soil described here.
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introduCtion

Weathering of silicate rocks in soils and other environments 
is a much studied process, with significance for global geo-
chemical and bio-geochemical cycles. The accurate knowledge 
of the nature of weathering products is important to know: (1) 
how weathering takes place, (2) the chemical balance during 
weathering, (3) the kinetics of the weathering process and 
relative stability of successive weathering phases, and (4) the 
interaction of minerals with the biosphere and bioavailability 
of nutrient elements. Weathering depends on a great range of 
variables including the rock type, porosity, water composition, 

water regime, pH, temperature, slope, biological activity and the 
modifications of physical conditions generated by the micro- and 
macro-biota; many of these variables are intimately linked to 
one another (Anderson et al. 2007; Chorover et al. 2007). All 
of these and other factors generate a wide range of weathering 
intensity and products, from the absence of weathering to the 
substitution of the initial minerals by those at the very end of 
the weathering sequence, dominated by Al and Fe oxides and 
quartz (Chamley 1989).

Within the series of weathering products, silicate phases 
are typically crystalline. New minerals are generated from the 
previous ones through several routes and mechanisms. Poorly 
crystalline silicate phases are an ephemeral stage of the weather-
ing process (Wilson 2004). They are found in young volcanic 
soils, mainly as allophane, imogolite, and their precursors, 
where the abundant original tephra has evolved only to a stage 
of partial element redistribution and crystal order (Wada 1989). 
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