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Abstract

A new mineral, santaclaraite (Ca, soMn5:Mgo osFedt)s[S1s0,4(OH)(OH) - H,0, is triclinic
with @ = 10.273(4), b = 11.910(4), ¢ = 12.001(6)A, a = 105.77(3), B = 110.64(3), y = 87.13(3)°,
V = 1317.0(8)A% Z = 4 for the IT unit-cell setting. The crystal structure consists of alternat-
ing tetrahedral and octahedral layers. The tetrahedral layer is made up of infinite single
chains of silicate tetrahedra with a repeat period of five tetrahedra. The octahedral layer in-
cludes rows of ten octahedra with adjacent octahedral rows displaced along their length to
form bands two or three octahedra wide. As isolated units, the tetrahedral chain and octahe-
dral band of santaclaraite are similar to the corresponding portions of the rhodonite struc-
ture. The structure of santaclaraite, however, differs in that (1) two adjacent chains (or bands)
in a given layer are displaced by a half ¢ translation, and (2) the octahedral layer is rotated by
a half turn in the plane parallel to the layer with respect to the adjacent tetrahedral layer. The
three roles of hydrogen as hydrogen bond, hydroxyl group, and water molecule are respon-
sible for the above half-translation and half-rotation. Three octahedral sites, M1, M2, and
M3, are essentially occupied by Mn atoms. The Ca atoms are ordered in M5, and the small
amount of Mg is probably concentrated in M4. Differential thermal analysis and thermo-
gravimetric analysis indicate that the dehydration of santaclaraite occurs at approximately
550°C.

The importance of octahedral cations in con-
trolling the octahedral-tetrahedral linkages in the
pyroxenoid structure has previously been discussed
for three-tetrahedral-repeat pyroxenoids (Chashi and

Introduction

Santaclaraite, a new mineral from the Franciscan
formation, Santa Clara County, California, is struc-

turally related to rhodonite, babingtonite, nambulite,
and marsturite (Ohashi and Erd, 1978). The mineral
description is given elsewhere (Erd and Ohashi, in
preparation). Santaclaraite is chemically equivalent
to rhodonite plus two water molecules, CaMn,Si,0,s
(rhodonite) + 2H,0; its water content is less than
that of inesite, CaMn,;[Si;O,(OH)]-2.5H,0, but
more than that of babingtonite, Ca,(Fe,Mn)
Fe'*[Si0,,(OH)], nambulite, (Li,Na)Mn,[Si;
0.,.(OH)], and marsturite, NaCaMn,[Si;0,,
(OH)), another recently discovered pyroxenoid (Pea-
cor er al., 1978a).

" Arproved by the Commission on New Minerals and Mineral
Names, IMA,
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Finger, 1978). The octahedral cations are identical in
rhodonite and santaclaraite, so the different struc-
tures must be due to effects produced by the hydro-
gen atoms.

Inesite, a double-chain silicate with a five-tetrahe-
dral repeat, has two crystal-chemically distinct types
of hydrogen atoms, one as H,O and the other as OH~
(Wan and Ghose, 1975, 1978). The hydrogen in ba-
bingtonite (Araki and Zoltai, 1972) and nambulite
(Narita et al., 1975; Murakami et al.,, 1977) is be-
lieved to form a hydrogen bond O-H -+ O, on the
basis of the short O-O distance, as in pectolite (Pre-
witt and Buerger, 1963; Takéuchi and Kudoh, 1978).

Santaclaraite is unique among pyroxenoid miner-
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F(CES)

69,069
40,870
46.919
40 359
46,402
1024482
1206358
436301
24476

109,652
. 43882

63 +545
31.252
15,220
39.894
84 +BIE
356825
420585
21789
36776
350297

F(CALC)
€ECe 72

376501
47,4064
Ig.61c
47,802
1€2.023
12Ce 764
490956
c1ls34¢
169,150
450615
€l.8178
29745
i%e4%39
286347
£€50140
260822
40,703
220042
20051
25.377
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