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Preliminary note on a mboziite of metamorphic origin 

IN I964 Phillips and Layton introduced the name sundiusite for the theoretical 
amphibole end-member NaNaCaMgaA12SiGA12022(OH)2; they knew of no minerals 
close to Na((NalCal)X(R~+R~+)r(Si6A12)zo~2(OH)2. In a preceding article in the same 
number of Mineralogical Magazine, however, Brock, Gellatly, and yon Knorring 
described two amphiboles close to the end-member NaNaCaFe~+Fe~+SiGA120~2(OH)2 
from Eastern African nepheline syenitic intrusives. These amphiboles are considered 
valid species and the end-member name rnboziite, proposed by Brock et al., was 
approved by the I.M.A. Commission on New Minerals and Mineral Names. Whittaker 
(I968) recorded a third amphibole that might be regarded as mboziitic. This amphi- 
bole- l i s ted  by Deer, Howie, and Zussman (r963) as a catophorite--was originally 
described as taramite by Morozevicz (I925 and I93o) and was found in a foyaite. 
This note is a first account of a mboziitic amphibole of  metamorphic origin. 

The amphibole was noted in a schistose albitiferous mica-quartzite by one of the 
authors (K. L.), while studying the alpine regional metamorphism in the Sierra de los 
Filabres (SE. Spain). The mineral attracted attention by its violet-grey colour in the 
/3 direction, which is distinct from those of the glaucophane-crossites and blue-green 
amphiboles found in adjacent schists and amphibolites. Electron-microprobe analyses 
by the other author (C. K.) indicate a slightly inhomogeneous alkali-calciferous 
amphibole with low silicon and high aluminium contents. The compositional data 
obtained from one point-analysis are presented in table I. As the method of analysis 
does not distinguish between Fe 2+ and Fe 3+ the FeO:F%O3 ratio has been adjusted 
to make ~ Y = 5, as required by the general amphibole formula Ao_IX~YsZsOzz(OH)2. 
The  substitutions applied in the calculation of the atomic ratios are those discussed 
by Phillips (I963), and involve the assumptions that Ti occupies the same position as 
Mg and that oxy-amphibole molecules are absent. Comparison of the structural 
formula with that of the type mboziite (table I, 2) clearly demonstrates that the 
amphibole under consideration is a mboziite, admittedly a little more calciferous and 
showing notable Fe z+ ~ Mg and Fe z+ ~ A1Y substitutions. Apart from the above- 
mentioned calculation the following reasoning also shows the mboziitic nature of the 
amphibole. From the formulae calculated on the basis of all iron FeO and FezO3, 
respectively, the limits of A, X, and Z occupancies follow directly: (Na,K) a = o '7 I -  
o'53, NaX = o'73-o'8I and A1 z = 1.76-2qi.  Substitution of these values into the 
condition (Na,K)A-k(Fe3+,A1) r = NaX-kA1 z, which is implied by the replacements 
used in the calculations, leads to (FeZ+,A1) Y =  1-78-2"37 . With (Na,K) a and Na x 
closer to I than to o, and with (Fe3+,A1) r and A1 z closer to 2 than to I the amphibole 
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TABLE I. Chemical composition and optical properties of a metamorphic mboziite; 
compared with the type mboziite 

I I a  2 

SiO~ 4o"1 
Al~O3 15"8 
Fe20, [9"56] 
FeO [12"95] 
TiOz 0"5 
MnO 0.2 
MgO 5"25 
CaO 7"6 
Na~O 4" i 
K20 I 'o 
H~O [2.o]* 
Sum 99"0 

Si 6.1o 
8"oo A1 iv I '90 

A1 vi o'93' 
Fe 3+ I "09 
Fe ~+ 1.65 
Ti 0"06 5"00 
[] 0.06 
Mn o.o2 
Mg I-I9~ 
Ca I'24/2.00 
Na x "7 J 
Na a o'45 0'64 K o'19 / 

c~ 1"684• colourless OH 
to light yellow F 

fl I'7oo4-o'oo2, violet-grey C1 
y 1.7o34-o.oo2, blue O 

6"20' 
8 .oo I '80 

0"I5~ 
1 "59 
2.52 
O'II '5"04 
O'II  
0"26 
o'3oJ 

 :o o}2OO 
o'47 ~ . 
0"56 ] I 03 
1 "78 ) 
0"15 ~ 1"97 
O'O4 / 

22'03 

I. Percentage composition (electron microprobe 
analysis by C. Kieft) and (ta) atomic ratios to 
O2~(OH)2 of mboziite from Sierra de los Filabres, 
Spain. Total iron as FeO 21"55 %; the FeO:Fe203 
ratio has been adjusted to make Y = 5"oo (includ- 
ing the vacancies consequent on the substitution 
Ti+[]  for 2 Mg). 

2. Atomic ratios to 24(O,OH, F,C1) of the type 
mboziite (Brock et al., 1964). 

* Calculated for O2z(OH)v 

contains  more  than  50 % of  the  molecule  (Na,K)~(NalCaOX(R~+R~+)r(Si6AI2) z 
O22(OH)~; see also Whi t t ake r ' s  0968)  suggestions for  amphibo le  classification. 

The  mbozi i te  o f  present  interest  differs in two ways f rom the mbozi i tes  found  in 
nepheline syenitic intrusives:  i t  conta ins  apprec iab ly  higher  amoun t s  o f  M g  and A1 in 
the  Y-site, and  m a y  therefore  be referred to as magnesian aluminian mboziite; and i t  is 
o f  regional metamorphic origin. F r o m  the foregoing the suggestion emerges tha t  the 
re la t ion  between M g - A l - p o o r  mbozi i tes  and  M g - A l - r i c h  mbozi i tes  m a y  be similar 
to the one existing between r iebeckites and  g laucophane-cross i tes .  

Acknowledgements. The writers extend their thanks to Prof. W. Uytenbogaardt for his per- 
mission to use the Geoscan of the Free University and to Dr. M. H. Hey and Dr. Oen/lag 
Soen for helpful suggestions and critically reading the manuscript, 

Geological Institute, University of  Amsterdam K. LINTHOUT 
Nieuwe Prinsengracht 13 o, Amsterdam 
Netherlands Organization for the Advancement of Pure Research (Z. W.O.) C. KIEFT 
C/O Institute of Earth Sciences, Free University 
Boelelaan Io85, Amsterdam 



SHORT C O M M U N I C A T I O N S  63I 

R E F E R E N C E S  

BROCK (P. W. G.), GELLATLY (D. C.), and KNORRrNO (O. VON), I964. Min. Mag. 33, to57-65 [M.A. 
17-78]. 

DEER (W. A.), Howm (R. A.), and ZUSSMAN (J.), I963. Rock-forming Minerals, 2, 360. London 
(Longmans). 

MOROZEVrCZ (J.), I925. Tschermaks Min. Petr. Mitt. 38, 2to--22 [M.A. 4-qo9]. 
I93o. Ibid. 40, 384 [M.A. 4-395]. 

PmLLIPS (R.), I963. Min. Mag. 33, 7oI-H [M.A. 16-564]. 
- - a n d  LAX~roN (W.), I964. Ibid. 33, IO97-Iio9 [M.A. 17-I92]. 
WmrrAKER (E. J. W.), I968. LM.A. Papers and Proceedings 5th General Meeting, Cambridge x966, 

232-42. London (Min. Soc., I.M.A.). 

[Manuscript received 5 August I969] 


