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THE BABINGTONITE OF FIGLINE
(PRATO), ITALY

Riassunto. — Viene descritto un nuovo ritrovamento di Babingtonite. II minerale pro-
viene da Figline (Prato), Italia e si trova in vene di quarzo e prehnite, associato con diabase
a pillow.

Del minerale sono riportati i dati morfologici, cristallografici, ottici e chimici.

In particolare, viene proposto uno spettro di polvere parzialmente diverso da quello fornito
in letteratura. Il diffrattogramma & indicizzato, oltre che su una base geometrica, tenendo conto
delle intensita calcolate sulla base dei fattori di struttura.

I parametri raffinati di cella sono: @ = 7.455(3), & = 11.612(5), ¢ = 6.672(4), o. = 91°30'(4),
B =193°49'(3), ¥ = 104°10"(2) con P1 o PT come possibile gruppo spaziale.

La formula cristallochimica &:

Cas.o Fey e Mgo =Mna 12} suFe**(Sic.suAln.uFeq 1 )s.000u 5 OH o e
con una densiti calcolata dese. = 3419 gem™ (Z = 2) e una densitd osservata dows, =
=331 gcm™ :

ABsTRACT. — A new finding of babingtonite in Figline (Prato), Italy, is described. The
mineral occurs in quartz and prehnite veins, associated with pillow diabase.

Crystallographic, optical and chemical data are reported. A powder pattern is given
somewhat different from the literature one. The powder pattern has been indexed utilizing
unit cell data and peak intensities computed from structure factors. The crystal chemical
formula is:

Cas.oo Feq a2 Mgo.=Mnio.12 ). stFe**(Siv.sudlo.uiFeg 32 )s.0:0u. s OH .1
with deme =3,419 g em™® (Z = 2) and dowe. = 3.31 g cm™.

The refined unit cell parameters are: a = 7.455(3), b = 11.612(5), ¢ = 6.672(4), a =
= 91°30'(4), B = 93°49'(3), v = 104°10'(2) with P1 or PT as possible space groups.

Introduction

Babingtonite is a pyroxenoid, described as «Fiinfer- Einketten» in the clas-
sification scheme proposed by Liesau (1969).

Is has been found in many localities, occurring in skarn deposits, diabase for-
mations and granitic pegmatites (a listing of the findings is given by Vinocrapova
et al. (1966) and Verkaeren (1974)).

Recently, we identified as babingtonite a mineral given to us by the collectors
of the GR.G. (Gruppo Ricerche Geologiche) of Prato.

It was found in a quarry near Figline (Prato), Italy. The mineral occurs in
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veins of quartz and prehnite, associated with the pillow diabase of the ophiolitic
complex of Monte Ferrato.

While studying the mineral, we had the opportunity to make a revision of its
properties. In particular, the literature data on the X-ray powder diffraction pattern
(Sasiva and Tramr, 1960) are somewhat incorrect, either for peak positions or
their indices.

Morphology

Babingtonite from Figline is dark-green to
black. As the mineral is embedded in the prehnite-
quartz matrix, a few crystals were suitable to
morphologycal study. A fragment of nearly

: :E;ﬂ:* 25 X 1 X 1 mm® was mounted on a two circles
¢ 1ty goniometer; its morphology is depicted in fig. 1.

M tity As shown, the crystal exhibites a prismatic habit

m (081} and is elongated along [110]. The forms present
are {010}, {001}, {110}, {111}, {08T}. To evi-
dentiate the prismatic habit the crystal has not
been drawn in the normal setting.

Fig. 1.

Optical properties

Optical properties of the Figline babingtonite are given in table 1, together
with some selected literature data. Pleochroism and optical axial angle were

TasLe 1
Optical properties

Babingtonite from Figline Literature data
refr.indices pleochreism refr.indices pleochroism
a 1.719 emerald green 1.713 = 1.71% emerald green
B 1.729 lilae 1.725 - 1.730 lilac
Y 1.746 light brown 1.746 - 1.750 light brown
v 72°% 1 75°

measured at the universal stage. o and B refraction indices were measured for
sodium light. The reported y value has been computed.
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X-ray crystallography

The X-ray powder diffraction pattern was obtained by Mn filtered FeKa
radiation, with a Philips PW 1050 diffractometer, scan speed 0.5° min.”%, time
constant T = 4 sec. up to 28 = 100°. It is reported in table 2, together with the
pattern given by Sasva and Tramr (1960) and reported in AS.TM. (now
JCPD.S.) card n.° 14-321.

The two patterns are somewhat different. The main differences are the doubling
of the peak at d =669 A of Sasina and Trami’s pattern in two peaks with
d =689 and d = 6.65 A, the presence in our pattern of additional peaks (as the
strong diffractions at d =332 and d =3.004 A) and different peak intensities.

The difference was large enough to hinder a routine identification on the
basis of the strongest X-ray powder diffraction peaks.

Therefore, we studied the mineral by X-ray single crystal diffraction techniques,
determining that it was babingtonite on the basis of the diffraction symmetry and
unit cell parameters.

Then we recorded the X-ray powder diffraction patterns of babingtonite samples
from Baveno (Italy) and Arendahl (Norway): the patterns were identical with that
obtained on babingtonite from Figline.

Although a routine identification on the basis of the pattern given by Sasina
and Tramr (1960) was unsuccessfull, the examination of their pattern shows that
it can be related to our one, without too large discrepancies, if we take into account
the worse experimental conditions utilized by the quoted authors, namely Debye-
Scherrer camera with diameter of 57.54 mm and CuKa radiation (less resolution
and higher absorption). This removes any doubt on the nature of their sample.

We remark that our pattern is fully comparable with that obtained by Vino-
crapova et al. (1966) on a Mn-rich babingtonite (791 wt.% MnO), which they
called manganobabingtonite; unfurtunately, their paper reports only unindexed
interplanar spacings with d less than 3.442 A.

The refinement of the lattice parameters, estimated from single crystals
photographs, by least squares fitting of the 2 9 values measured in X-ray powder
diffraction pattern, was unsuccessfull for the presence of too many 2 2 calculated
values spreaded around the observed value.

We indexed the powder pattern on the basis of the intensities calculated from
the structure factors reported by Arakr and Zorrar (1972) in their paper on crystal
structure of babingtonite.

We were able to univocally index 28 peaks, which we used in the least squares
refinement of the unit cell of babingtonite from Figline from Baveno and from
Arendahl. The refined parameters are reported in table 3.

We used the reduced cell given by Araxr and Zourar (1972) and formerly
adopted by Ricumonp (1937). The last author gives the transformation matrices to
other cells previously used in morphologycal studies on babingtonite.
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TasLE 2
X-ray powder diffraction pattern of babingtonite

Babingtonite from Figline Sabina and Traill (1960)

d 1

obs. Leare. L2 (Ifl“Jubs‘ (Te) care. 4 obs. L) Gpes

11.17 11.25 010 4 19 - -

6.88 6.89 110 42* 14

6.63 6.65 001 75% 20 i in

5.08 5.08 1ol 3 2 - -
4,71 101 3

ka1 ‘ 4.68 111 < 3 )

461 4,40 111 3 7 4:48 18

4,06 4.06 121 11 10 4.07 40

3,98 3.98 120 1 3 - -
3.738 030 2

3.707 3.735 130 3 4 3.75 40
3.702 210 2

3,642 3,446 720 47t 10 3,45 40

3.320 3.325 002 22* 5 - -
3.274 201 3

5258 [3-256 131 6 3 2 &R
3.152 012 4

. 148 - - s

L |3.135 211 2 2

3.110 3.110 1oz 68 24 3.12 70

3.050 3.049 '.l].g [ & = .
2.948 112 16

22243 |2‘9ﬁ3 112 100 23 23 i

2.872 2.871 140 18 28 2.87 80

2,740 2.742 220 26 27 2.75 100

2.620 2.622 141 4 12 2.63 30

2.559 2.557 212 8 7 2.56 20

2,477 2.478 ilo 5 5 2.47 50

2,464 2.466 122 8 16 - -

2,437 2.438 320 19 8

2.271 2,272 31 2 2 2:33 12

2.240 2.239 310 3 7 25k 10
2.193 013 6

2.195 |2_195 0iz 8 4 2.20 10
2.165 103 9

2,168 |2‘154 250 21 z 2.17 60

2.101 2.103 340 2 2 -

2.073 2.073 a1l 1 6 2.07 30

Different cells were chosen by Sasina and Tramwr (1960) (their cell transforms
to our one by 101/010/00T) and by Kosor (1974) (which transforms to our one
by 001/101/0T0.

A brief comment must be made about the calculated intensities reported in
table 2. After Lorentz-polarization corrections, the calculated intensities were
normalized imponing that Z(I/L)obs. = Zleate.. The fitting was not satisfactory as
regard the peaks 110, 001, 220, 002, which correspond to cleavage planes and may
be enhanced by preferred orientation effects.

A new normalization similar to the preceding was applied, after elimination
of these four peaks from the sums. These results are reported in table 2. The fitting,
is now fair, except for reflections at 4 = 3.110 and 4 = 2.945 A, which show observed
intensity greather than the calculated value.
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Babingtonite from Figline Sabina and Traill (1960)
S dcalc. bkl (III‘ans. (Ifl‘)calc. 4oba (I!I')ohs-
2.057 2.056 251 1 6 N =
2.022 2.022 322 6 4 2.02 10
1.958 213 2
1.958 1858 it 2 g 1.965 10
1.811 252 1
1.808 430 1
1.806 233 3
1.8064 ae s 2 z 1.809 40
1.802 400 1
1.801 322 2
1.714 1.714 160 1 8 342 18
1.683 1.682 243 1 3 - =
{1.661 352 3 '
1.658 1.658 132 4 4 1.662 30
1.655 014 3
1.637 361 6
Labas |1-637 161 3 5 kbl 20
1.618 153 4
1.616 {1.51& is0 2 1 ™ E:
1.614 024 1
1.578 071 1
1.576 {1.5?5 412 3 3 1.580 20
1.574 124 2
1.566 323 1
1.562 bispe = 3 ; 1.566 10
1.536 1.537 402 1 3 - -
1.504 10
1.493 1
1.472 2 1.478 10
1.455 1 1.458 10
1.431 2 1.430
1.428 2 - -
1.421 2 - -
1.399 1 1.403 20
1.388 10 1.390 20
1.365 1 1.369 20
1.337 20
#1.119 2 1.320 20
TasLE 4

Chemical data

TasLE 3. We % atomic ratios

Lattice parameters of babingtonite sio, —— .
e A i e T 0.04 _
Figline Baveno Arendahl 102 :
a T = Al_O 0.96 0.11
Space group Pl or Pl Fl or Pl Pl or P1 23
FeD 7.76 0.62
a (A) 7.455(3) 7.465(3) 7.468(2)
T
b 11.612(5)  11.624(8)  11.640(4) Fe,0, 15.57 1.1
c 6.672(4) 6.683(4) 6.683(3) MnO 2.07 0.17
[ 91°30'(4)  91°35'(4)  91°36'(4) Mg0 1.59 0.22
B 93%°49'(3)  93°48'(3)  93°53'(2) P - .
104%10"(2 104°13'(2) 104°16'(2) &
: 3 2 1- 5 H_O 1.19 (OH) 0.76
v(AT) 558.3(4) 560.3(4) S61.1(3) 2
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Chemical data

Babingtonite was carefully separated from quartz and prehnite by picking under
microscope.

Chemical analysis (for MgO, Al:Os, SiOs, K2O, CaO, TiO2, MnO, Fe2Os) was
carried out by X-ray fluorescence spectrometry following the analytical procedure
developed by Franzint and Leont (1972) and modified by Leont and Sarrra (1974).
H2O content was determined by gaschromatographic microelemental analysis.

Results are listed in table 4, together with the chemical formula, calculated
on the basis of 15 O in the asymmetrical unit of the PT unit cell.

As total Fe was determined as Fe:Os, the ripartition between Fe'* and Fe'*
was made to saturate the different coordination polyhedra of the structure.

The crystal chemical formula of babingtonite from Figline is:

Caz.0s(Fe 3, Mgo.2aMno.at).o1Fe ' ?(Sis.ssAlo.11Fe ], )5.07014.24(OH)o.76

The calculated density is 3419 g cm™®, whereas the observed value is

331 + 002 g cm™®,
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