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ABSTRACT

Bravoite-pyrite grains ocour in sulfide ores of the Fredericktown area, Missourd, in the transition faciez between the
Lamotte sandstone and the Bonneterre dolemite. These ores also include galena, marcasite, siegenite, chalcopyrite and
small amounts of sphalerite. Geopetal features? digplayed by sulfide agglomerations suggest their formation during di-

agenecsis.

A systematic recording of specific characteristics of 4375 grains leads to a classification into eight zoning types. The
internal regularities of the grains as well as their relationship to the surroundings are dizcussed.

Finally, the question of the possible causes for zoning is raised. Although no definite answer to the problem is reached,
it is suggested that at the constant temperatures and pressures of formation other factors than these control such crystalli-
zation phenomena as zoning. Among the important factors are the surface properties of the cryvstallizing minerals,

IxNTRODUCTION

The incidence of bravoite in North America was
first established in 1943 in an iron concentrate from
the Fredericktown area in the southeastern parl of
the so-called “Lead Belt" of Missouri {Rasor, 1943).
The Fe-Pb-Cu-Ni-Co-Zn-sulfide ores occur here in
the shaly and glauconitic zone between the Lamotte
sandstone and the Bonneterre dolomite. These upper
Cambrian sediments were laid down on an irregular
erosion surface of Precambrian granites, and these
formations pinch out and lap up against Precam-
brian hills known as “granite knobs.”” The Frederick-
town mining district is located between two of these
knobs and alongside the larger of the two.

The paleogeographic positions of the sulfide-rich
sedimentary layers are flat coastal areas of brackish
water; glauconite and traces of hydrocarbons are
abundant. Several geopetal structures are displayed
by the sulfide agglomerations in the shaly sediments
(Amstutz, & al., 1961). These features and certain
geochemical considerations suggest a diagenetic age
for the sulfides (Amstutz, 1939; Amstutz and El Baz,
1962).

The sulfides associated in variable proportions in
these sediments are galena, marcasite and pyrite,
siegenite and chalcopyrite, and small amounts of
sphalerite and wurtzite. They occur in layers,
layered disseminations, concretionary agglomerations
and zulfide nodules,

Score AxD PURPOSE

Bravoite from the Fredericktown area, and that
from most localities described in the literature, occurs
as intergrowths with alternating zones of pyrite. The

! Geopetal:—Indicating top to bottom relations in rocks at the
time of formation.

bravoite problem consists of the open question
whether or not there are gaps in the solid-solution
series between the bravoite (NiFeS,) and pvrite
i FeSy) end members and, if so, under what conditions
they occur.

There are two approaches to the solution of this
problem—observations, measurements and analyses
of natural material, on the one hand, and laberatory
syntheses and phase-equilibrium studies on the other.
The solution to the problem will probably develop
from integration of both methods of investigation.

The present study is based on an analysis of certain
observations on natural bravoite, on the assumption
that there must be physico-chemical reasons for the
features that can be observed in nature. Ultimately, a
classification and evaluation of a great number of
ohservations should allow us to draw limiting conclu-
sions about the phase-relationships between two or
more components and about other factors controlling
the deposition of natural minerals. It will be interest-
ing to compare the present study with the results of
experimental work on bravoite done by Kullerud
(pers. comm., 1962; Clark and Kullerud, 1960; Ram-
dohr and Kullerud, 1961) and by Springer (pers.
comm. ). Schachner, 1962).

LiTERATURE REVIEW

Discovery and definitions. In their early investigations,
several authors reported Ni and Co-rich varieties of
pyrite {e.g. Hunt, 1866; Dana, 1871; Egleston, 1889,
Penfield, 1893; Walker, 1894; Doelter and Leitmeier,
1926). Hillebrand (1907) appears to have been the
first to describe and analyze bravoite. He found it in
sulfide nodules from the vanadium mines of Mina
Ragra, Peru, and proposed the name after J. J.
Bravo, the Peruvian writer on the vanadium deposits
of the same locality.
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