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The crystal structure of deerite
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Abstract

The crystal structure of deerite [P2,/a, a = 10.786(8). h = 18.88(2). ¢ = 9.564DA. 3 =
107.45(5)°] from Panoche, California, has been investigated using intensity data collected
with MoKa radiation on a Picker FACS 1 diffractometer. The structure of the pseudocell with
¢ = ¢/3 and space group P2,/a has been determined and refined to a weighted residual index
of 0.07. The pseudocell structure has disordered Si and oxygen positions. and there are only
three possible ordered arrangements of these: the preferred full structure of deerite has a
weighted residual index of 0.08, but it was not possible to refine it. The ideal structural
formula is Fe2“Fed* 0,[S1,0,,J(OH)s. Z = 4. The structure is forried of two structural units
continuous along the c-axis direction: (1) a strip of edge-sharing M-atom octahedra, six
octahedra in width. oriented par-lel to {110}, and (2) a hybrid single-double [Sis0,] silicate
chain. Apical and lateral oxygens of the silicate chain are shared with M octahedra, but the
familiar sandwich of tetrahedral-octahedral-tetrahedral coordination polyhedra is not well
developed. The basal tetrahedral oxygens enclose a structural void. Fe®* probably occupies
the lateral sites in the octahedral strip.

Similar structural units have been reported recently for howieite, which is associated with
deerite in rocks of the Franciscan Formation. The arrangement of the silicate chain in chain-
silicate structures is constrained by the close-packed oxygen distances in the octahedral strip.
This constraint results in a distinctly different structural topology in deerite and howicite
compared to pyroxene and amphibole and imparts a characteristic distortion to the silicate
chain. In particular, the sides of the six-membered rings in both deeritec and howicite arc
buckled inward.

Introduction tion. with a good {110} cleavage. The crystals are

Deerite (along with howieite and zussmanite) oc-
curs in blocks of riebeckite-stilpnomelane schists
within metasediments of the Franciscan Formatior.,
California. The type locality is the Laytonville
quarry. Mendocino County (Agrell er al., 1965).
Deerite has also been reported in stilpnomelane
schists, associated with glaucophane schists, in the
French and Italian Alps (for example, Agrell and
Gay, 1970).

Deerite is a hydrous ferrous. ferric silicate: the
proposed formula for a half unit-cell content with
{(O.OH) = 350 is (Mgo.osMno.ssFezl(;s»o)n.s«i(FE?’;[EQ
Alo.3s)s.225111.86039.95(OH ) 10,05 (Agrell et al., 1967, foot-
note by Agrell). Agrell et al. (1965) report that it is
monoclinic. space group P2,/a, witha = 10.755(2). b
= 18.870(6). o = 9.568(2)A, 8 = 107.12(4)°. density
3.837 gm cm . It forms black acicular crystals, elon-
gated parallel to ¢ and lozenge-shaped in cross sec-

twinned submicroscopically: the twin axis is [001].
More recently, Wenk (1974) has suggested that deer-
ite is in fact orthorhombic. space'group Pnina, with a
= 18.885, h = 3.182 (needle axis), ¢ = 10.337A.
Characteristic Mdssbauer spectra and magnetic
susceptibility data for deerite have been reported by
several laboratories, and the initial interpretations of
these data resulted in a certain amount of con-
troversy. Bancroft er al., (1968) interpreted their
room-temperature Mossbauer spectrum in terms of
three quadrupole doublets: A4,4', assigned to Fe?* in
sixfold coordination: B,R', assigned to Fe** in sixfold
coordination; C,C', assigned to Fe?* in a distorted
fourfold coordination. The fraction of the total Fe
content of deerite accommodated in each of the sites,
or group of sites, associated with these doublets s
approximately 0.47, 0.37, and 0.16, respectively. In a
subscquent Mssbauer study, rrank and Bunbury
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