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A brown gadolinite crystal from granite pegmatite at Lindvikskollen 
appears to consist of more and less calcium-rich members of a series 
RE2(Ca, Fe)Be<.!Si2<>10· lts properties agree well with those of ordinary 
gadolinite, with the following notable exceptions: The spacings are on the 
average slightly larger, the birefringence is lower than 0.01, and the mean 
refractive index is 1.665 ± 0.005. 

I. Oftedal, Institutt for geologi, Universitetet i Oslo, Blindern, Oslo 3, 
Norway. 

Many years ago the mineralogist C. T. Johne (t 1971) discovered in a 
granite pegmatite at Lindvikskollen a mineral which he suspected to represent 
a new species. Some specimens were examined at Mineralogisk-geologisk 
museum and later at Institutt for geologi in Oslo. It soon became clear that 
the mineral was a gadolinite containing substantial amounts of Ca. Because 
of the defectiveness of the material, later intermittent work has not entirely 
cleared up the structural formula of the mineral. Nevertheless a brief report 
may be of interest. 

The crystals, which were imbedded in microcline perthite, are up to several 
cm in size, but usually extremely irregular in shape and bounded by highly 
imperfect faces quite useless for even the roughest measurements. The sur
face colour varies in shades of dull and dusty brown. The powder is also 
brown. Only one crystal exhibits some reasonably plane faces and evident 
symmetry. Fig. l shows its shape, somewhat idealized. It is much darker 
brown than the others and looks much fresher. It is not at once clear that it 
belongs to the same species as the others. Only this particular crystal was 
studied. It suggests orthorhombic symmetry, but as only rough measurements 
can be made a lower symmetry is not excluded. In the orientation chosen 
the axial ratio a:b is about 0.65:1. The length of the c-axis cannot be given 
even approximately, since it depends on the positions of the narrow faces 
(hhl), which are not sufficiently plane for measurements. The angle p does 
not differ notably from 90°. The hardness of the crystal substance is about 7. 

The fracture surface at the lower end and a thin section nearly parallel to the 
basal plane (Fig. 2) show that the interior of the crystal contains domains 
which are transparent in a yellowish brown colour and vitreous. The rest of 
the crystal, by far the greater part, is much darker brown and contains 
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Fig. l. Projections of the crystal along the c and a axes, assuming perfect development 
of the faces. Only the base and prism faces may be taken as fairly correctly pictured. 

numerous black or reddish spots which make the substance look nearly black 
to the naked eye. The crystal substance is granular, but most of the grains 
are orientated sufficiently closely in accordance with the extemal symmetry 
to show that the plane of optic axes is parallel to (010) and that a bisectrix is 
parallel or closely parallel to c. 2V varies considerably within the crystal, 
but it is always near 90°. Refractive index measurements on pure transparent 
material gave 1.665 ± 0.005. The birefringence is lower than 0.01. Optical 
spectrograms gave the following results. Major elements: Be, Si, Y, Yb, Ca, 
Fe; minor elements: B, Al, Mn, Mg; trace elements: V, Th, Pb. X-ray powder 
photographs show that the pattem is nearly identical with that of ordinary 

Fig. 2. Thin section nearly parallel to the basal plane, taken across the lower part of 
the crystal. The ink lines indicate the shape and size of a complete cross section there. 
Translucent domains are visible. 
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gadolinite, but the spacings are on average slightly larger. There are also 
same differences in the line intensities. Some d-values compared with the cor
responding ones for gadolinites from Siberia and Ytterby (Ginzburg 1962) 
and Hitterø (Paria 1964) are as follows. 

hkl Kragerø Si be ria Ytterby Hitter ø 
100 4.77 4.69 4.73 4.70 
112 3.14 3.13 3.11 3.10 
120 2.98 2.94 2.93 2.94 
1ii 2.85 2.83 2.81. 2.82 
113 2.56 2.56 2.55 2.55 

The axial ratio a:b and the angle {3 agree closely with the values for ordinary 
gadolinite. The optical orientation is also the same, but the refractive indices 
and the birefringence are considerably lower than in ordinary gadolinite. 
It has not been possible to obtain a satisfactory chemical analysis, as only 
very small quantities of the pure transparent crystal substance could be 

prepared. The analyst, Brynjolf Bruun, made a partial analysis which agrees 
well with a gadolinite composition as to Si� and BeO, but indicates a nearly 
complete exchange of CaO for FeO, thus suggesting a pure calcium
gadolinite. This also agrees with ane or two of the optical spectrograms. 
However, in most cases considerable amounts of Fe appear to be present. 
Attempts at a quantitative spectrographic analysis have given values of the 
order of 7% CaO and 5% FeO. Somewhat higher Fe values were found in 
the impure parts of the crystal, which contain abundant particles of probably 
iron oxides. The Fe content of the pure crystal substance is at any rate 
much lower than in ordinary gadolinite. Therefore the Ca atoms must be 

supposed to occupy a large number of the Fe positions in the structure, 
giving a formula R&!(Ca, Fe)B1!2Sb010• This would be in accordance with 
the slightly larger spacings, since Ca atoms in same of the RE positions 
would not be expected to have such an effect. Also the observed differences 
in optical properties indicate major deviations from ordinary gadolinite. 
Thus the mineral is not a calcio-gadolinite as defined by Nakai (1938), but 
apparently represents Ca-rich members of a series Ca gadolinite-Fe gadolinite. 
Like many ordinary gadolinites the mineral contains baron as a considerable 
minor constituent. 

It may be added that the other (imperfect) crystals from the same locality 
are apparently not particularly Ca-rich. A complete chemical analysis carried 
out on a large sample shows a composition which agrees well with that of 
ordinary gadolinite, somewhat contaminated with quartz and feldspar, and 
containing Ca in minor amounts. 
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