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FERRO-AUTHIGENIC MINERALS IN PRESENT LAKE
SEDIMENTS, YUNNAN PLATEAU

Wang Yunfei
‘(Nanjing Institute of Geogrophy, Academia Sin;ca)
ABSTRACT

This paper is a report on the types, mineralogical charactets, distribution and environ-
ments of ferro-authigenic minerals, Fe cycle, and thir formation machanism in the lakes with
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a view to the origin of Fe-mine and sedimentary environments.

1. Physical Generalization

There are more than thirty lakes in Yunnan Plateau. Most of them are structural lakes,
among which Dianchi and Erhai Lakes are the largest. The lakes are found in different
evolution stages, some of them are In subsidence process, so their deposits by turbidity currents
are often revealed. Because of their great water depth, the lakes are stratified, and the thermal
behaviour is similar to that in sea. But some lakes are very shallow and unstratified. Thus
the lacustrine sedimentary envionments are different and complex.

The study region is located in low latitude of subtropic plateau climate with distinct dry
and wet seasons. Al-rich red weathered crust is well developed. The aqueous organisms in
lakes flourish with long growth term and hence intensive organo-geochemical actions. The lake
water is mainly fed by rivers and creeks around the basin with relatively little outflow. So
a stable level results from slow exchange. Evaporation causes slight concentration of lake
water. These physical conditions provide a favourable environment for ferric mobiling, shift
and precipitation in the lakes.

2. Types, characteristics and distribution of ferro-authigenic minerals

1) Goethite (FesOs-nHiO): yellow-brown, pisolitic and oolitic appearance, tabular crystal
in microscopical form, Fe:Os content of 73.3%, sharp crystal face reflection at 4.20 A, 2.69 A,
2.05 A etc. Goethite distributed extensively, specially concentrated in the bay mouth and turbu-
lent flow area. )

2) Siderite (FeCQ,): orange-colour, spheroidal appearance of micro-rhombohedron and
micro-rhomboprism, consisting of 84 3% of FeCOs, 8.7% of CaCOs, 1.2% of MgCOs. Extensively
dispersed on-shore and bay characterized by close aqueous organism and weak dynamics.

3) Vivianite [Fes(POg):-8H:0]: dark blue, nodular and reniform, composed of micro-
prism crystals. It is present in the environments analogous to those of siderite occurrence, but
the former is higher in phosphoric content.

4) Dipyrite (Fei™xS): dark copper yellow, with magnetic property, compact and perfect
round tabular appearence.

5) Pyrite (FeS.): spheroidal shape of microscopical pentagonal-dodecahedron, octahedron
in cube crystals, containing 45.53% Fe and 52.4% S, with crystal plane reflection at 3124,
2.71A, 2.42A, 2.21A, 1.91A, 1.64A and 1.45A. Pyrite and dipyrite are commonly in paragenesis.
Pyrite predominately occurs in open bay where Eh value in sediments is the lowest.

6) Glauconite {(K, Ca, Na)< (Al, Fe!*, Fe?*, Mg), [(OH), Alys_o2 Siss_ss Oyl}:
Glauconite is found in faulted deep water lakes, dark green, in spheroidal and tabular shape,
which is clustered irregularly by fine bedded crystals. There are distinct spectrum at 9.919 A,
4513 A, 2574 A, 1.508 A etc., but the diffraction peak at 9.919A is unclear, widening and scat-
tering. The composition is 18.38—20.79% FeO+Fe:Os and 3.62—5.70% AlQ,, coincident with
that of present marine glauconite. Presumably coarse-grain turbidity deposits, water temperature
of 14°C or so throughout years, pH value 8.2—38.5, Eh 100—200 mV in bottom surface sedim-
ents and stronger organo-geochemical process are all favourable for formation of glauconite in
the lakes. Occurrence similar to that of glauconite.
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3. Main Controls on Formation and Phase Change of Minerals

Ferro-authigenic minerals are distributed inhomogeneously in the lakes. The factors controll-
ing this feature are the source of material composed of the minerals, ferric input, and condi-
tions which enhance ferric transport and precipitation. The chemical analysis of sediments
show higher Ferric content in input deposits. On-shore bay with rich organic matter is a stron-
ger reduction environment because of microbiological activity and deposition of organic mat-
ter. In this case, Fe:Os mobiles and CO,, H.S etc. escape from sediments. They provide abun-
dant material source for formation of minerals.

Secondly, the phase change of Ferric minerals is closely related to Eh and pH. According
to environmental analysis of individual sampling station, Eh value is not below 150 mV for goe-
thite formation, whereas condition with pH 7.6—~7.1 and Eh 60—98 mV is more favourable
for siderite and vivianite. Lower Eh and pH (<6) are suitable for the formation of dipyrite.
The stations where pyrite was found have the lowest Eh. The area of glauconite formation is
in the transition zone between goethite and siderite, but slightly close to goethite area.

4, Fe Cycle in Lakes and Ferric Mineral-Formed Model

There is strong Fe accumulation in the weathered crust of bedrock of lakes in Yunnan
Province. When Fe-flour is carried by surface runoff into the lakes, the CO, produced by
decomposition of organic matter causes decreasing in Eh and pH in on-shore bay area. Thus,
Fe:O; is dissolved and mobiled to form ferro-dicarbonate which is readily shifted. The reac-
tion as follows:

Fe,0; + CO, + e==Fe(HCO;),

There is abundant terrestrial Fe flour in nearshore bay area, where CO, componental pressure
zone is more shallow, Fe;O, is continuously transformed into Ferro-dicarbonate, then Fe(HCOs),
diffuses to surrounding to form different minerals in envionments.

In the bay mouth area, Ferro-dicarbonate is oxidized into oolitic and pisolitic goethite
owing to stronger dynamic, higher Eh and alkline medium. In the CO, componental pressure
zone, Ferro-dicarbonate transports at pressure gradient. With decrease in CO, componental
pressure, Ferro-dicarbonate is dissolved and CO, is in complemented siderite forms. If pho-
sphur content is over the critical concentration in the medium, vivianite is first precipitated,

whereas Ferro-dicarbonate infiltrates—downward or disperses to open lake and grades into H.S
escape zone. In the transition zone dipyrite is setteld, and pyrite is formed in H.S com-
ponent pressure zone. Glauconite occurs in transitional area between Oxygen escape and CO.
componental pressure zone, but its formation is also influenced by other conditions, so that
it is found only in certain local lacustrine environment.
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