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ABSTRACT

This study aims at identifying iron transformations as a result of
preferential oxidation-reduction of iron forms (redoximorphic features) in
the presence of a seasonally high water table at El Fayoum depression. The
obtained data are suggested in the following items.

In general, the oxidized soil horizons are characterized by a very
dark grayish brown to very pale brown, coarse sub-angular to medium
angular blocky and slightly hard, may be due to the dominance of ferric
oxides. Whereas, the reduced ones have a dark gray to pale yellow,
structureless or massive and hard to very hard, due to the dominance of
ferrous oxides. The mottled zones are yellowish brown (jarosite) in the
upper stratum, pale yellow for iron oxide in the middle portion, reddish
(hematite) for the upper fringes of ground-water and yellowish (goethite) at
the greater depth.

It was noticed that the yellow zones have less clay than the gray
ones of the same horizon, may be due to the ferrous oxides are occurred in
the colloidal particles of clay. Soil bulk density value tends to decrease in
the oxidized state as compared to those have a reduction phase, since the
influence of ferric form was enhanced the coagulation of particles and create
a renewed stable aggregates that accompanied by large pores and improve
the soil aeration and permeability. Whereas, the gray zones (reduced) have
smaller pores, resulting slowly oxygen diffusion in the wet periods, Fe
oxides can be allocated to goethite and a much lower Fe.

Soils subjected to oxidized state, in general, are free from sodicity,
while the reverse is true for those exhibited reduced one during the
continuos wetness. X-ray diffraction patterns show that pyrite is more
abundant in reduced zones and suggested the youngest age of that soil, the
reverse is true for oxidized ones, where hematite, jarosite and goethite are
dominated. Also, iron bearing minerals (jarositte, hematite and goethite) are
considered as new formations, mostly derived due to the weathering of
ferromagnesium minerals (hornblende, augite and biotite) or oxidation of
iron in clay minerals under the arid environments of El Fayoum region.

The main micromorphic iron features are represented by skeletal
allogenic (inherited grains from the parent material), pedogenic (in situ, clay
minerals or calcareous fine crystals, mostly mixed with amorphous iron
compounds as patches, mo-, ma- and in-sepic plasmic fabrics), ortihic
concretions, hypoferri-argillans (neo- or quassi-ferrans, especially in the
gley horizons), infillings and crystallite forms. The dominance of pyrite in
lacustrine and fluvio-lacustrine deposits, reflects their enrichment in SO~
and H,S and better environments for transforming the amorphous ferric




oxide (Fe,O3) to pyrite (FeS;) during the periodic reduction of immobile
ferric iron to mobile ferrous iron.

Redox potential figures varied from +453 (oxidized zone) to -165
mv (reduced one), the well-aerated soil had a positive value of (+453 to
+307 mv), while water-logged ones had redox potentials as negative as -25
to -165 mv. The faster and greater decrease in oxidation-reduction potential
in the water-logged zones may be attributed to the smaller oxygen reservoir
as can be expected from their lower state of soil aggregation and air
porosity. It was noted that the latter decrease in redox potential was
paralleled by a significant reduction of iron oxides, which reflected by a
relatively high intensity peak of pyrite in the x-ray diffraction.

The comparatively high of Fe** (crystalline form) concentration in
the oxidized zones above the pyritic substratum, suggests that the rate of
pyrite oxidation is higher in young soils than in the old ones. This is
probably due to arelatively rapid lowering of the ground-water, and in turn
easy access of air to the pyritic zone during the early stages of soil
development.

As for soils developed on the shale deposits, the remaining
oxidized phase may be attributed to extremely adverse conditions for
microorganisms, high stability of ferric oxides and nearly absence of pyrite.
The occurrence of jarosite accounts as a part for the presence of the
relatively large amounts of ferric oxides in the substratum, may be enhanced
by the relatively high pH and low concentrations of sulfate and potassium.

Key words: Soils of El Fayoun depression, iron forms, oxidation-reduction
potential, mineralogy of iron oxides and factors controlling
redoximorphic features.
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