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THE BABINGTONITE OF FIGLINE 
(PRATO), lTALY 

RIASSUNTO. - Viene descritto un nuovo ritrovamento di Babingtonite. 11 minerale pro­
viene da Figline (Prato), Italia e si trova in vene di quano e prehnite, associato con diabase 
a pillow. 

Dd minerale sono riportati i dati morfologici, cristallografici, ottici e chimici. 
In particolare, viene proposto uno spettro di polvere pa~ialmente diverso da quello fornito 

in letteratura. Il diffrattogramma è indicizzato, oltre che su una base gcometrica, tenendo conto 
delle intensità calcolate sulla base dei fattori di struttura. 

I parametri raffinati di cella sono: Il = 7.4.55(3), b = 11.612(5), c = 6.672(4), 0; = 91 °30'(4), 
~ = 93°49'(3}, T = 104°10'(2) con PI o PT come possibile gruppo spaziale. 

La fonnula cristallochimica è: 

Ca. . ..( Fe:':' Mg.....Mn..1T ). ... Fe · ·(Si. . ..AIo ... Fe:.:. ;.....o" . ..{ OH). .• 
con una densità calcolata d •• , •. = 3.419 g cm-o (2 = 2) e una densità osservata d .... = 
= 331 g cm -o. 

ASSTIVLCT. - A new finding of babingtonite in Figline (Prato), Italy, is described. The 
minerai occurs in quartz and prehnitc vdns, associaled with pillow diabase. 

Crystallographic, oplical and chemical dala are reported. A powdcr pattern is given 
somewhat dilferent from the literature one. The powder pattern has ba:n indexed utilizing 
unit ccll dala and peak intensities computed {rom structure fa,torso lbe crystll chemkal 
formula is: 

Ca. . ..( Fe:':' MS6-..Mn..1T ). ... Fe · ·(Si •. ..A1.."Fe:.~. ;... .. O" . ..{OH ). ... 

with d, ••• = 3,419 g cm-o (2 = 2) and d ... . = 331 g cm -o. 

The refined unit celi parameters are: a = 7.455(3), b = 11.612(5), c = 6.672(4), 11 = 
"" 91·30'(4), ~ = 93·49'(3), y"" 104·10'(2) with PI or PT as possible spaçe groups. 

Introduclion 

Babingtonite i$ a pyroxenoid, described as c Flinfer- Einketten:t in the c1as­
si fication scheme propose<! by Ln:HAU (1%9). 

Is has been found in many localit'ies, occurrillg il' skarn deposits, diabase fo r­
mations and granitic pegmatites (a listing of the findings is given by V'NOCRAOOVA 

et al. (1966) and VERKAEREN (1974». 
Recently, we identified as b.1bingtonite a minerai given to us by the collectors 

of the G.R.G. (G ruppo Ricerche Geologiche) of Prato. 
It was found in a quarry near Figline (Prato), Italy. The minerai occur$ in 

• Istituto di Mineralogia e Petrogral"ia dell'Universilà, Via Santa Maria 53, 56100 Pisa e 
Centro di Geologi. Dinami" e Strutturale dell'Appennino. 
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veins af quartz and prehnite, associated with the pillow diabase of thc ophiolitic 
complex af Monte Ferrato. 

While studying thc minerai, we had the opponunity lo make a revision of ilS 
propcrties. In particubr, thc li teraturc data 00 thc X-ray powdcr diffraction pattern 
(SAB INA and TRAIl.-L, 1960) are somewhat incorrect, cither for peak positions or 
their indices. 
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l\forphology 

Babingtonite from Figline is dark-green 10 

black. As the minerai is embedded in the prehnite­
quartz matrix, a few crystals were suitable la 

morphologycal study. A fragment af nearly 
2.5 X 1 X 1 mm3 was mounted on a two circles 
goniometer; its morphology is depicted in fig. 1. 
As shown, thc crystal exhibiles a prismatic habit 
and is elongated alùng [ HO) . Thc fo rms prcsent 
'co {DIO} , {ODI}, {IlO}. {III}, {08I}. To ",­
dcntiate thc prismatic habit the crystal has nOI: 
been drawn in thc normal setti ng. 

Optical properties 

Optical propenies of the Figline babingtonitc are given in table 1, together 
with some selected literarurc dala. Pleochroism and optical axial angle wcre 
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measured at the univers..1l stagc. tX and (3 refraction indices were measured for 
sodium light. The reportcd y value has been computed. 
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X-ray cryslaUography 

The X-ray powder diffraction pattern was obtained by Mn filtered FeKa. 
radiation, with a Philips PW 1050 diffractomeler, scan speed 0.5° min.- t, lime 
constant 't" = 4 sec. up to 2~ = lOOQ. It is reported in table 2, together with the 
patlern given by SABINA and TRAI1..L (1960) and reported in A.$.T.M. (now 
].C.PD.S.) card n.O 14-321. 

The two patterns are somewhat different. The main differences are the doubling 
of the peak at d = 6.69 A of SABINA and TRAILL's pattern in two peaks with 
d = 6.89 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 diITerent peak intensities. 

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

Therefore, we studied the minerai by X-ray single crystal diffraction techniques, 
delermining that it was bahingtonite on the basis of the diffraction symmetry and 
unit celi parameters. 

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

Although a routine identification on the basis of thc patlern given by SABINA 
and T RAllL (1960) was unsuccessfull, the exami nation of their pattern shows that 
it can be related to Dur one, without too large discrep.ltlcies, if we take imo account 
the worse experimental conditions utilized by tbe 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 ohtained by VINO­

GRADOVA et al. (1966) on a Mn-rich babi ngtonite (7.91 wt.% MnO), which they 
called manganobabingtonite; unfurtunately, their parer reports only unindexed 
interplanar spacings with d less [han 3.442 A. 

The refinement of the lattice parameters, estimated from single crystals 
photographs, by .least squares filting of the 2 il values measured in X-ray powder 
diffraction pattern, was unsuccessfull for the presence of too many 2 0 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 ARAKI and ZOLTAI (1972) in their paper on crystal 
structure of babingtonite. 

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

We used the reduced celi given by ARAKI and ZOLTAl (1972) and formerly 
adopted by RICHMONO (1937). The last author gives the t ransformation matrices to 
other cells previously used in morphologycal studies on habingtonite. 
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TABL.E 2 

X-ray powder diffraction pattern 01 babingtonite 
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Different cclls wcre chosen by SABINA and TRAIl.L (1960) (their ccll transforms 
to our onc by 101;010/001) and by KOSOI (1974) (which transforms to our one 
by 001/101/010. 

A brief comment must be macle about the calculatecl intensities reportecl in 
table 2. After LorentL-polarization corre.ctions, the calculated intensities were 
normalized imponing that L(I/Io}obo. = :E I'.I" .. The fitting was Ilot satisfactory as 
regard the peaks Il O, 001, 220, 002, which correspond to cleavage planes ancl may 
be enhanced by prefcrrcd orientation cffe.cts. 

A new normalization similar to the prcceding was applied, aftcr elimination 
of these four peaks from thc sums. T hese results are reported in table 2. The fitting, 
is now fair, except for reAections at d = 3.110 and d = 2.945 A, which show observed 
intensity greather than the calculated value. 
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"bi OUQ"i .. It". Tillin. Sobi~ •• od Tuili ( 1960) 
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T ABLE 4 

Ch~mical data 

T ABLE 1 " 
, .. t"mic rati" . 

Lattice parameterJ af babin gtonite 
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Ch em ieul dala 

B~bi ngtonite was ca refully scparatcd from quanz and prehnite by picking under 
mlcroscopc. 

Chemical analysis (for MgO. Ab03, Si02, K!!O, c.,O, T iO!!, MnD, Fe20a) was 
car ried out by X-ray fluo rescence spc:ctrometry followi ng tnc analytical p rocedure 
developt:d by FUN7.1NI and LEON I (1972) :md modificd by L EONI and S Al1TA (1974). 
H 20 cantem was detcrmined by gaschromatographic microd emental analysis. 

Results are lisled in table 4, logether with thc chemical fo rmula, calculated 
on the basis Df 15 O in tbe asymmetrical unit of the pT unit celI. 

As total Fc W3S dctermi ncd as FC20S. the ripartition between Fe' 2 and Fc'a 
was made la saturate -the difTerenl coorclin:llion polyhedra of tbc structure. 

T hc crysiai cnemica l formula of babi ngtonite fro m Figline is: 

Ca2.0S (F e ~.~2 MgO.22M nO.11)1 .01 F e ' a (Siu4A 10.11 F e~.~ 2 ~.01014.2~ (O H )0.1' 
Thc calcu\ated density is 3.419 g cm- a, whereas the observed value IS 

331 ± 0.02 g cm -s. 
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