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CONTRIBUTIONS TO THE MINERALOGY 
OF NORWAY 

No. 34. Stillwellite in the Langesundfiord nepheline 
syenite pegmatite dykes 

BY 

HENRICH NEUMANN, SVEINUNG BERGSTOL, and BoRGHILD NILSSEN 

Abstract. Stillwellite, (Ce,La)BSi05, from Langesundfiord is described. Com­
position of the rare earths is determined by X-ray fluorescence. X-ray powder 
data and other physical data are compared with natural stillwellites and with 
synthetic CeBSi05, LaBSi05, PrBSi05, and NdBSi05. 

Stillwellite, (Ce,La)BSi05, was identified a few years ago in two sped­
mens from the Langesundfiord nepheline syenite pegrnatite dykes. 
The dykes are exceptionally rich in rninerals, among them uncommon 
silicates of rare earths, and with this last addition to the list 79 species 

have been recorded from these deposits altogether. 
Because of the rarity of stillwellite, it seemed desirable to exarnine 

it further to provide new information about it, and the data obtained 
are given below. 

Previous work on stillwellite 

Stillwellite was first described by McANDREW and ScoTT (1955) from 
the uranium deposit Mary Kathleen in Queensland, Australia, where 
it occurs in quantity along with allanite, garnet, uraninite, and other 
rninerals as 'a metasomatic replacement of metamorphosed calcareous 
sediments'. They made a prelirninary analysis, and on the basis of 
this analysis, and the unit cell size, and density measurements, they 
suggested the chemical forrnula (Ln,Ca)BSi05 with Z = 3. GAY 

(1957) confirrned and refined those data and presented a more accurate 
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analysis of more carefully prepared material. (For data see Tables l 
and 2.) On a basis of single crystal oscillation and Weissenberg photo­
graphs, he also suggests the space group P3,12 or one of the related 
groups giving 0002 reflections for 2 = 3n only. 

A few years later DUSMATOV, EFIMOV, and SEMENOV (1963) de­
scribed stillwellite from two Russian localities, the Imaglinsk alkaline 
massif in South Jakutija and the Alkali Mountains in Tad.zikistan. 
The J akutian stillwellite is found in a 3-5 cm wide hydrothermal 
quartz vein cutting a syenite porphyry, together with rninor amounts 
of chessboard microcline, reddi.sh-brown alkali amphibole, eudyalite, 
sphene, elpidite, and wolfrarnite. The Tadzikistanian stillwellite occurs 
in alkali pegmatites cutting genetically related syenites. The pegma­
tites contain essentially rnicrocline rnicroperthite and arfvedsonite, 
with subordinate amounts of astrophyllite, zircon, pyrochlore, and 
quartz. 

Analyses of the Russian stillwellite confirm the chemical formula 
given by Andrew and Scott, and the physical data given are in good 
agreement with corresponding values for the type material (see 
Tables l and 2). 

A prelirninary report on the crystal structure of stillwellite has been 
published by VORONDOV, BAKALIEVA, and PJAKENKO (1964). The 
building units are Si04- and B04-tetrahedra as well as irregular Ce­
polyhedra. Columns of alternate Si04-tetrahedra and Ce-polyhedra 
are arranged parallel to the C-mds with chains of B04-tetrahedra 
running along the open channels between these columns. The struc­

ture is compared to that of rhabdophanite (CeP04 • nHp) described 
by MOONEY (1950). 

Stillwellite from Lan�esundfiord 

In the collections of the Geologisk Museum in Oslo, there are two sped­
mens of stillwellite from Langesundfiord with elongate brownish 
yellow prisms with a trigonal appearance originally identified (by 
W. C. Brogger) as tourmaline. One of these, labelled Langesundfiord, 
was bought from G. Flink in 1898, and the other, labelled Barkevik­
skjærne, Langesundfiord, was bought from Ad. Johannesen in 1906. 
Since that time no stillwellite has to our knowledge been found in the 
Langesundfiord dykes. 
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V. M. Goldschmidt examined this material around 1940 and noted 
that it gives 'a beautiful absorption spectrum of Nd and Pr', and stated 
that it is 'a boron-silicate of the cerium lanthanides, probably a La, 
Ce, Pr, Nd-tourmaline'. (Black tourmaline had been found earlier as 
a great rarity in the Langesundfiord dykes by BROGGER (1890).) 

The authors re-examined the two specimens and X-ray powder 
diagrams proved the mineral to be stillwellite. 

Together with feldspar, nepheline, leather-coloured zircon, fluorite, 
aegirine, pyrophanite, and non-metamict pyrochlore, the stillwellite 
is found embedded in feldspar as brownish yellow prisms with a maxi­
mum size of 20 mm by 3 mm. The prismatic faces are strongly striated 
and have the same curved appearance that is so characteristic for 
tourmaline crystals. 

An X-ray fluorescence analysis of the rare earths gave the following 
results : 

La203 25%, Ce203 30%, Pr203 l%, Nd203 2%, and Sm203 0.25%. 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, and Y are all below O.l% 

and Th02 about 0.5%. 
Optical data : 
Uniaxial positive with No = 1.765, N. = 1.783 ± 0.003. Specific 

gravity = 4.612. 

X-ray powder data are given in Table l; they were obtained with 
a Guinier-de Wolff quadruple focussing camera using Fe-radiation and 
Pb(N03)2 as an internal standard. Cell dimensions derived from these 
data are given in Table 2, together with cell dimensions published 
for other stillwellites for comparison. 

A slight diffusiveness of the lines of the powder diagrams of the un­
heated stillwellite from Langesundfiord is probably caused by an 
incipient metamictization. When heated to 1000°C the mineral gives 
a powder diagram with very sharp and well-defined lines. Cell dimen­
sions were calculated for unheated as well as for heated material 
(see Table 2), and on heating a certain unexpected shrinkage of the 
cell has clearly taken place. As an additional difference the diagram 
of the heated material has four more lines than that of the unheated 
mineral, and these comparatively strong lines cannot be indexed 
as stillwellite reflections from the crystallographic data given above. 
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They do coincide, however, with the strongest lines of cerianite cor­
responding to the reflections 111, 200, 222, and 311. A calculation of 
the cell size of this cerianite from the A-values of the observed four 
reflections gives a cell edge of 5.413 ± 0.005 A, while the reported 
value for pure synthetic Ce02 is 5.411 A (FRONDEL 1958). When still­
wellite is heated in air, part of its Ce3+ content is clearly oxidized 
to Ce'+, which forms a pretty pure Ce02 phase, while the stillwellite 
cell is correspondingly reduced in size by removal of parts of its !argest 
ions. 

In all probability, this phenomenon explains the extraneous line at 
3.13 A reported by GAY (1957) for heated stillwellite from Australia. 

In GAY's (1957) Table V the strongest stillwellite reflection (2.91 Å) 
has been accidentally omitted (but it is mentioned in the text). His 
data are quoted by DusMATOV et al. (1963) and their correlation Table 
is therefore also incorrect. For that reason, we present here as Table l 
the complete list of observed d-spacings of stillwellite. 

Synthetic stillwellite has been prepared according to the formulae: 
CeBSi05, LaBSi05, PrBSi05, and NdBSi05• Attempts to synthesize 
stillwellite with the heavier rare earths were not successful. 

The La and Nd compounds were synthesized by grinding together 
stoechiometric proportions of the oxides and heating them in air to 
1000°C. The samples were then reground and heated again 3--4 times, 
each time for one day. 

The Ce-stillwellite was treated differently, since Ce203 was not avail­
able, and is also very easily oxidized to Ce02• CeF3 was used, thereby 
introducing a new complication since both SiF4 and BF3 evaporate 
far below 1000°C. This difficulty was overcome by adding enough B203 
and Si02 to allow the fluorine to evaporate with either Si02 or B203• 
The mixture was placed in a small graphite 'bomb' and heated under 
evacuation for 3--4 hours. The product gave an excellent stillwellite 
film with some extra reflections of Ce02, the surplus amount of Si02 
or B203 being too small to give visible reflections. 

The Pr-stillwellite was prepared from Pr02 and heated in the same 
way as the Ce-compound as Pr had to be reduced from Pr4+ to Pr3+. 
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