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Abstract

In an effort to provide additional information on the coordination of Cr3* in chlorites,
complete structural refinements were undertaken of two chromian chlorites from Day Book
Body. North Carclina, and Siskiyou Co., California; both of which have been reported to
contain predominantly tetrahedral Cr'*. In addition, eight one-dimensional electron density
projections were constructed from X-ray intensity data taken from cight different chromian
chlorites, three of which were reported to have tetrahedral Cr**. The one-dimensional projec-
tions indicate the Cr’* and other heavy atoms to be concentrated in the interlayer octahedral
sites. There is good agreement between the uumber of electrons per formula unit derived
from integration of cation electron density peaks and the number calculated from the micro-
prove analyses under the assumption that ali heavy atoms are concentrated in the interlayer.
Both three-dimensional studies were done on 115-4 polytypes in triclinic space group Cl. In
both structures the Cr** was preferentially concentrated in the M({4) octahedron on the in-
version center within the interlayer. Si and Al were found to be disordered over the two inde-
pendent tetrahedra. We propose that a combination of cation repulsion and crystal field ef-
fects concentrates the Cr’* in the M(4) octahedron, and that a disordered Si,Al distribution in
tetrahedral sites provides the most favorable balance of charge around M(4). The cell angle «
was found to be triclinic, and it is postulated that repulsion between the tetrahedral and M(4)
cations causes this slewing of the structure. As no evidence of Cr** in tetrahedral coordina-
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tion was found, we propose that the names kotschubeite and kimmererite be discarded.

Introduction and nomenciature

Chromium-bearing chlorites long have been of
considerable mineralogical interest because ¢f their
pleasing pink to red to violet colors. There has been
lack of agreement as to the structural location of the
chromium, however, and as to the most appropriate
species or variety names.

Lapham (1958) in the first detailed investigation of
chromian chlorites studied the variations in optical,
chemical, X-ray, and thermal properties of eight
chromium-bearing chlorites in relation to the amount

of chromium present. He found that for chlorites-

containing less than 2% Cr,0O, therc was no signifi-
cant change in the properties, and suggested that the
prefix “Cr” be added to the accepted Fe-Mg nomen-
clature. In chlorites hdving more than 2% Cr.O,,
however, Lapham observed significant variations in
the analyzed properties. reportedly depending on
whether the Cr’* was tetrah: drally or octahedrally

coordinated. Coordination was determined by plots
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of d spacings of certain reflections against percent
Cr,0.. On the basis of his results, Lapham proposed
that he name kidmmererite be used for chromian
chlcrites with octahedral Cr** and that kotschubeite
be used when the Cr** coordination was tetrahedral.

McCormick (1975) described a chlorite containing
both octahedral and tetrahedral chromium, where
coordination was determined by differing dissolution
rates during acid leaching. He proposed that Lup-
ham’s classification be revised so that kimmererite
inciude chlorites with Cr¥' = Cr'"Y, and kotschubeite
include chlorites with Cr¥' < Cr'Y. Using this nomen-
clature McCormick classified his specimen as kot-
schubeite.

Damodaran and Somasckar (1976) studied a
“kidmmererite” from the Nuggihalli Schist Belt, In-
dia, using Lapham’s determinative methods. Their
results indicated the Cr'* to be tetrahedrally coordi-
nated, and therefore the specimen to be kotschubeite
instead of kiimmererite.
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