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The crystal structure of taramellite
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Abstract

The crystal structure of taramellite has been redctermined on the basis of new chemic
analyses which reveuled the presence of boron and HE rin

The X-ray diffraction data were measured with a single-cry ystal automatic diffractometer
The eleciron density maps computed using the new structure factors and the coordinates of
the previous structure allowed ltocation of the atoms of boron, chlorine, and oxyzen which
bad been overlooked. The coordinates of all the atems were refined anisctropically: the final
conventional R factor was 0.028 for taramellite from Rush Creek, Cahfornia and 0.033 for
taramethte from the type locality of Candogha, !t;!.ly:

The main structural feature of taramellite is a '*\oros‘!éc:alc radical (B,S1,0,,)"", which is
furmed by two rings of four Si tetrahedra connected by a B_O group sharing two oxyger
atoms with each ring. Chlorite atoms oceur, with i 'u.)!"ﬂ'ﬂ ete occupancy, between adjacent
berosilicate groups.

The chemical formula derived from the new analytical and structural data is:
Ba,Mey(B.S1,3,,)0,Cl, where ¢ < x == 1. In the Rush Creek s sample the principal octahedral
Me cation 1s Ti**, in the Candoghia sainple F'2'?, '

([

ron and chlorine are also essential components of
taramellite. Matsubara and Kato (1977) described a
vanadium-rich taramellite from the Mogurazawa
mine (Kiryu, Japan). These authors, as well as Alfors

Introduction
The crystal structure of tavamellite was determined
(Mazzi and Rosst, 1965) on the basis of the stoichio-
metric unit Ba,(Fe, Ti,Mg),H (81,0,.)0.; this determi-

nation was started on poor crystals from thc type lo-
cality (Candogiia, Ttaly) and was completed on a
crystal from. Rush Creek (Fresno County, Califor-
nia). The lattice paraméters reported in that p paper
arer @ = 13.95: b6 = 12.21: ¢ = 7.15A; Z = 4; space
group Prumn.

According to that structural research, taramellite is

t

a cyclosilicate with rings of four SiQ, iezmhedra:

e
was impossib%e to locate th
unit cell, doubt remained
linked to the oxygens of the
to the “free” oxygens.

Subsequent chemical analyses by the U.S. Geolog-
ical Survey and recent prc! inary ses at the
California Division of M,m.s 1nd (J(.J'm"’\ {(Pabst
and Alfors, private communication) showed that bo-

GOO3-004X/80/9102-0123502.00

and Pabst, suggested the following new formula unit:
Ba,Me;"B.S1,0:CI(OH) and Z 2, where Me**
would be prevailingly iror in the specimens from
Candoglia, titznium in thoce from California, and
vanadium in the Japanese taramellite.
Following these new results, .ne present re-exami-
nation of the erystal structure of taramellite was

o

ried out on specimens from Candoglia and from

‘\
YC anda

tive § regions, and the cenis

&

is
these eight ')fof-ks are used o a Ec;zst»sq**&rcs refine-

ment of A/d. Rows %, 5™, and ¢* were investi




“Table 4. Obéer‘ved and calculated strdcture féctor‘s
Taramellite from Rush Creek (California)
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Ti'*, Fe'', and Mg in addition to Fe'*, without any

hedra, and the bond angles in tetrahedra and in the
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