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Tuscanite. a new mineral related to latiumite
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Abstract

Tuscanite is a new mineral from Pit igl iano, Tuscany, I taly. I t  occurs as f lattened, trans-
parent crystals, up to about I  cm X I cm X 0.2 cm in size, in ejected metamorphic calcareous
blocks from a pumice deposit.  The chemical formula

[Ko rrSro on(HrO), or](Cau ruNao 'Fel jroMgo 1,XSi" 3nAls 
"6)Or, [(SO.)r sr(CO3OH)o uu(OnHn)o ,, ]

monocl inic symmetry, space group P2,/a and latt ice dimensions of a -- 24 036(14), b :

5 .1 f  0 (3) ,  c  =  10 .888(8)  A ,  P  =  106.95(3) "  ind ica te  tha t  the  new minera l  i s  c lose ly  re la ted  to
l a t i u m i t e . O p t i c a l  d a t a a r e a : 1 . 5 8 1 , P : 1 . 5 9 0 ,  1 : 1 . 5 9 1 , 2 V * : 4 0 o , X A , c : 4 0 o . T h e
density is 2.83 g cm 3. Cleavage (100) dist inct. The powder pattern of tuscanite is quite similar
to  tha t  o f  la t iumi te ,  w i th  s t ronges t  re f lec t ions  a td :  I  L5 l (100) .5 .75(17) ,  3 .832(24) ,3 .065(47) ,
2.962(24),2.872(100). Addit ional features in the pattern of tuscanite are weak ref lect ions at /
:  3 .573( l ) ,  2 .422( l ) ,2 .017( l )  and the  sp l i t t ing  o f  some peaks  wh ich  are  s ing le  in  la t iumi te .

Introduction

Within a program of a comprehensive study on
chemical, optical, and crystallographic properties of
latiumite from various localit ies, a sample was found
which, although its powder pattern was very similar
to that of latiumite, presented a clearly different
single-crystal diffraction pattern; in fact while "nor-
mal" latiumite has space group P2r, the anomalous
sample showed P2.,/q symmetry with a doubled a
parameter. Subsequent work indicated clearly that
the anomalous specimen deserved the status of a new
mineral. The new mineral was named tuscanite, from
the name of the Italian region, Tuscany, where it was
found.  The new mineral  and i ts  name were approved
by the New Minerals  and Mineral  Names Commis-
s ion of  I .M.A. .  Type mater ia l  was k indly  g iven us by
the collector L. Liotti, to whom it was returned after
our study was completed. The material is now depos-
i ted in  the museums of  the Is t i tu to d i  Mineralogia e
Petrografia dell 'Universit i di Pisa and of the Istituto
di  Mineralogia del l 'Univers i t i  d i  Modena.

Paragenesis

The enviroment in which the new mineral was
found has been described by Merlino and Orlandi
(1977) in their paper on l iott ite. Both latiumite and
tuscanite occur in "ejected blocks found in a pumice

deposit, which is indicative of the explosive activity of
a small volcanic center set up in the Pleistocene on
the rims of the great Latera caldera. These blocks are
the product of a syntexis between the carbonate rocks
which make up the wal ls  of  the vent  of  the magmat ic
reservoir and a trachytic magma." The sample used
in the present study comes from a block where a very
large crysta l  (  1 .0 X l  .0  X 0.2 cm) was found together
with other much smaller crystals. Vesuvianite, garnet
(grossular and andradite), pyroxene and subordinate-
ly, wollastonite, anorthite, brandisite, and latiumite
are the most common minerals associated with tusca-
ni te in  these b locks.

Crystallographic and physical properties

The crystals of tuscanite are transparent, color-
less and p laty  on (100) ,  wi th d is t inct  (100)  c leavage.
As the only clearly observable faces are the cleavage
planes, no morphological study was made. Normal
twinning is  f requent ,  wi th (100)  as twin p lane.  The
density, determined by the heavy l iquids method, was
2.83 g cm-3.  The hardness was 5.5-6.

Weissenberg and precession photographs (Ni-fi |-
tered CuKa radiation) indicated Laue symmetry
2/m. Syslematic extinctions (h\l reflections for h = 2n
*  I  and  0k0  fo r  k :2n  *  l )  i nd i ca ted  space  g roup
P2r/a. The X-ray powder data (Table l) were ob-
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tained by means of a Phil ips diffractometer, scanning
speed 0.5o per min, Ni-fi l tered CuKe radiation. The
powder pattern was indexed using the single-crystal
photographs as a guide. The cell parameters obtained
in the single crystal study were refined by a least-
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squares method, using twenty l ines whose indices

were unambiguously determined; they are given in

Table 2, together with the values given by Cannil lo el

al. (1973\ for latiumite.
In Table I the powder pattern of tuscanite is com-

Table l  X-ray powder d i f f ract ion data for  tuscani te and lat iumite
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Table 2.  Uni tcel l  parameters and opt ical  propert ies of  tuscani te
and lat iumite

T u s c a n i t e L a t i u o i t e

Tilley and Henry (1953) for latiumite from Albano.
Refractive indices of tuscanite were determined by a
double-var iat ion method using bromoform as l iqu id.
The data are referred to a wavelength of 5893 A; the
standard deviation is less than + 0.001.

Chemical composition

The chemical composition was obtained as follows:
CaO, NarO, KrO, MgO, and SrO were determined by
atomic absorption spectrometry on a sample of 30
mg, using a Perkin Elmer 303 instrument; CO, and
HrO were determined by microdetermination of C
and H, by the Carlo Erba elemental microanalyzer
l l04 inst rument ,  on I  mg;  Cl  and SO3 were deter-
mined by X-ray fluorescence spectrometry on 40 mg
of material, using, as reference standard, samples of
la t iumi te to which known amount  of  su lphur  and
chlor ine were added.  On the basis  of  the known
quantit ies of the other elements, SiOr, AlrOr, and
FerO, were determined by X-ray fluorescence spec-
trometry on the same material, according to the
method of Franzini and Leoni (1972), modified by
Leoni  and Sai t ta  (1973),  in t roducing the appropr iate
correction factors for sulphur and chlorine and as-

Table 3.  Chemical  comoosi t ion of  tuscani te and lat iumite.

T u s c a n i t e L a t i u m i t e *

C,Lqt ta l l -og iLaph i -e  da ta  |oh  La t iun i te  (non Cann i l ! .o  e t
a L . l l 9 7 3 ) ;  o p t i - c a l  d a t a  6 , L o m  T i L X . e q  a n d  H e n t t q  1 1 9 5 3 )

pared with that of latiumite from Albano, reported
by Ti l ley and Henry (1953).  Such comparison de-
serves the following comments: the peaks at d values
of  l l .5 l ,  5 .78 ,  5 .75 ,  and 5 .20  in  the  spec t rum o f
tuscanite.were also observed in all samples of latium-
ite; moreover no sample of latiumite showed the peak
at d : 7.20 reported by Tilley and Henry (1953).
These authors did not give the recording conditions;
we can only speculate that they could not observe the
peak at d :  11.51 because i t  lay at the boundary of
the blind region, and the peak at d = 5.20 because of
i ts low intensity.  As regards the doublet at  5.78 and
5.75 we assume that it was not resolved in the spec-
trum of Tilley and Henry, and for the peak at 7 .20 we
hypothesize a transcription error by Tilley and Henry
( 2 8  =  1 5 . 3  f o r  d : 5 . 7 9 a n d 2 0 :  l 2 . 3 f o r d : 7 . 2 0 f o r
CuKa). In fact we would remark that a peak atd:
7 .2 cannot be indexed on the basis of the cell parame-
ters of latiumite (nor of tuscanite). A photographic
powder pattern of latiumite from Albano was kindly
given us by Professor Fornaseri and we ascertained
that no peak at 7.2 was recorded, whereas peaks at
5.76 and l l .5 were clear ly recorded. Three low-in-
tensity reflections, absent in the pattern of latiumite,
are present in the powder pattern of tuscanite,
namely the ref lect ions at d :  3.573 with indices 312,
at d : 2.412 with indices 320, and at d : 2.017 with
indices 123, 621,720. Furthermore, the three reflec-
t ions at 2.49, 2.40, and 1.997 in the spectrum of
latiumite correspond to the following doublets in that
of tuscalite: 2.500 (indices 313, 810, 220) and 2.480
(indices l2l); 2.408 (indices 612) and 2.402 (indices
314);  1.997 ( indices 1202) and 1.992 ( indices tZOt,
9r4 ) .

The optical data of tuscanite are reported in Table
2 together with the corresponding values given by
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suming that the sum of the weight percentages was
100. This assumption was based on the fact that we
ascertained by a qualitative fluorescence analysis that
no other elements were present, at least in appre-
ciable quantit ies. Table 3 compares the results of the
analysis with those given by Til ley and Henry for
la t iumi te f rom Albano.

Relations between tuscanite and latiumite

The crystal structure of latiumite was solved by
Cannil lo et al. (1973), who gave the following crystal-
chemical formula for latiumite

(Ko.uIo ru)Ca3(Si2. ,uA12 8d)Or1(SO4)o.r (COr)0,

where ! indicates vacancy. The low potassium con-
tent of tuscanite, together with its high water content,
suggests that water molecules may partially occupate
the site which in latiumite is nearly completely occu-
pied by potassium cations. The oxygen excess over
22.0 suggests the presence of 0.98 OH- (0.49 O +
0.49 HrO) in  tuscani te.

To guess the possible location of hydroxyls in the
structure the following considerations seem useful:
the substitution (CO3F) and (COTOH) for POn in
carbonate apatites is frequently introduced to explain
the chemistry of these minerals, since the first sugges-
t ion made by Borneman-Star inkevic  and Belov
(1953) that  when a p lanar  carbonate ion subst i tu tes
for a tetrahedral phosphate ion the vacant oxygen site
is occupied by a fluorine ion, which would complete
the coordination of the cations in the structure.
Moreover the substitution HrOn for SOo may be pro-
posed;  th is  k ind of  subst i tu t ion is  wel l  establ ished in
phosphates such as apatite and in sil icates such as
hydrogrossular. On these bases the following for-
mula, which assures a fair agreement of the chemical
data with crystal chemistry, was obtained for tusca-
nite:

[Ko.rsSro on(HrO), or](Cau ruNao.urFef+roMgo rr)

(si6 34A 13.66 )orr[(s04 )r.38(c03o H)0.55(onHn )0. 
"]

The formula gives a calculated density D(calc) : 2.77
which compares with the observed value D(obs) :

2 .83  g  cm-3 .
The most important difference between tuscanite

I  l 1 3

and latiumite is the doubling of the a axis in tuscanite
relative to latiumite. The structural study of tusca-
nite, reported in the following paper (Mellini et al.
1977), has shown the structural basis of such differ-
ences. It is well known that latiumite is characterized
by the presence of double layers, parallel to the cle-
vage (100),  of  (Si ,Al)  tetrahedra. The single layer is
quite similar in latiumite and tuscanite, but while in
the former mineral the double layer is obtained from
the single one by the operation 2,, in the latter min-
eral the double layer is obtained by the operation of
the inversion center. As a consequence, while in la-
tiumite all the tetrahedra of the five-membered rings,
which by their connection give rise to the double
layer, point upward, in tuscanite three tetrahedra of
each ring point upward and two downward, The
crystal-structure determination indicates also that a
pseudo-translation of a/2 is present for all the heavy
atoms and for most of the oxygen atoms of the tetra-
hedra layer; this results in a general weakening of the
reffections with ft : 2n -l I and in a powder pattern
hardly distinguishable from that of latiumite.
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