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S
ome years ago a fibrous mineral was found near the Host sæter 

at Fåvang in Gudbrandsdalen. The tinder, Mr. FR6ISLAND, sent 
a sample to the Norwegian Geological Survey for determination. 

The mineral has a conspicuous silky lustre. In some parts of 
the specimen the fibres are nearly white, with a faint yellowish tinge 
only; in other parts they are yellow. Some parts of the specimen 
are reddish brown, this colour evidently originating from ferric 
hydroxide. The mineral is easily dissolved in water and has a bitter 
(astringent ) taste. Qualitative chemical tests proved that it is rich in 
water. Further, Al208 (with a very small amount of Fe208), MgO 
and S04 were easily assigned. CaO and Cl are absent. A deter
mination of the alcalies was carried out by Mr. EMIL KLOVER, showing 
Na20 0.29°/o, K20 0.07°/o. (According to Mr. Kliiver the last figure 
may be too high. It is possible that only traces of K20 are present, 
the portion available for the analysis being 0,4 g only). 

Microscopic examination of the pulverized material proved that 
the bulk of the specimen consists of an extremely fine fibrous mineral 
- the macroscopic fibres are composed of numerous subparallel 
microscopic ones, with na= 1.473 and nr= 1.484. (On account of the 
fineness of the fibres, the measurements are probably not very 
accurate. The error may be 0.003 ± ). The elongation is positive, 
the angle of extinction ca. 35° (measured on fibres with maximum 
interference colour ). The fibrous mineral is consequently pickeringite 
MgO · Al203 • 4 S08 • 22 H20. 

In addition to the fibres a non-fibrous mineral with strong double 
refraction and low index of refraction can be seen microscopically. 
Suitable liquids, with low index of refraction for the determination 
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of this mineral, were not at hand. It turned out, however, that 
efficient liquids could be procured simply through fractionating petrole. 
One might suspect that such fractions would prove less satisfactory 
on account of partial evaporation during the determination, which 
would necessarily change the index of refraction of the liquid. When 
the determination is achieved with some care, and within a reasonable 
space of time, the error thus inserted is assuredly very slight, as may 
be concluded from some observations reported beneath. 

It may be that a suspicion such as that mentioned above has 
kept others from trying this very simple way of getting liquids, 
which, in contrast to amyl alcohol or water with glycerine etc., do 
not dissolve most minerals with low index of refraction. It is perhaps 
therefore not out of place to communicate some details as to the 
use of these liquids. 

The distillation of one litre of petrole l gave the fractions noted 
below: 

Temperature 
Amount of Refractive 

interval. Centi-
liquid. Cm3 index. 18°C 

grad es 

under 110 622 
110-120 74 1.417 
120-130 63 1.420 
130-140 68 1.423 
140-150 85 1.429 
150-160 20 1.433 
160-170 17 1.436 
170-176 13 1.438 

residue 12 

The fraction distillating between 120° and 130° was subjected 
to some rimple tests: - Some few cubic centimetres were poured 
into a shallow porcelain dish and left uncovered for half an hour. 
No perceptible change of the index of refraction could be recorded 
with a common Abbe "butter" refractometer (the fourth decimal can 
be read approximately with this instrument). - When the liquid was 
placed in the usual way between the prisms of the refractometer, 
the index of refraction kept constant for a very long time (more 

l The fractionation was done by the laboratory of "Statens inspektør for ilds

farlige stoffer". Author is indebted to the director, Mr. TH. THARALDSEN, and 

to Mr. EILIF PLATOU, chemist of the laboratory. 
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than half an hour ). When placed between the cover glass and the 
object glass the liquid is obviously under practically the same physical 
conditions as between the prisms of the Abbe refractometer, and, 
accordingly, no change of the refractive index during the work with 
the microscope is to be feared. - When the loose prism of the Abbe 
refractometer was removed for some two or three minutes (the liquid 
then forming a thin film with a comparatively large surface exposed) 
it was surprising to find that the refraction kept constant within the 
exactness of the refractometer. This, however, was the case only 
when the surface of the liquid was protected against air currents. 
Caution in such respect is indispensable. One may produce a 
lowering of the refractive index of one unit in the second (!) place 
by blowing at the liquid film. 

The grains or flakes of the non-fibrous mineral mentioned above 
exhibit irregular outlines. Some of them show the acute bisectrix 
a, but not in the centre of the conoscopic field. Others show the 
optic normal seemingly in the centre. Jf the grains are cleavage 
flakes, which does not seem improbable, the mineral may be mono
clinic. The determination of the refractive index was somewhat 
difficult, partly because the mineral is present in a very small amou

.
nt 

only, and apparently very irregularly distributed through the sample, 
partly because it contains numerous inclusions of pickeringite (or 
tamarugite? ?). The va lue na = 1.433 is pro ba bly not very far from 
being correct. np seems to be 1.455 ca. ca. On the basis of the 
interference figure (curvature of the isogyre) 2 Va was estimated to 
be 55 o± 5o ca. 

The data obtained do not agree very well with those of any 
known mineral. According to the results of the chemical tests, minerals 
containing oxides other than H20, SOs, Al208 (Fe20s) , MgO, Na20 
(and perhaps K20) can be put out of the question. From the tables 
of Es PER LARSEN (7) it appears that kalinite K20 · Al20s · 4 S08 • 24 H20 
and epsomite MgO ·SOs· 7 H20 exhibit optic properties resembling 
those of the unknown mineral. The result of the chemical analysis 
makes the presence of kalinite rather improbable. Epsomite is ortho
rhombic, the mineral present might perhaps more probably be mono
clinic. On the other hand, the Na20-content, shown by the analysis 
would be accounted for if the mineral is assumed to be mendozite 

Na20 ·Al20s·4 SOs·24 H20. The optic angle of natura! mendozite 
is small, but its index of refraction na and also its double refraction 
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harmonize with those of the unknown mineral. Artificial mendozite 
on the other hand, having an optic angle of 56°, has an index ot 
refraction much too high. 

The optical dates of natura!, compared with those of artificial, 
mendozite may indicate either that the properties of this mineral are 
somewhat variable, or perhaps, that they are not very well known. 
If so, it is possible that the unknown non-fibrous mineral is either 
mendozite or a mineral related to mendozite. - Unlike the present 
mineral, mendozite and epsomite are usually fibrous. (Mendozite as 
clouded grains has been mentioned by EsPER LARSEN op.cit. p. 108). 

Fåvang is situated within the sparagmite district of Southern 
Norway. According to the map of the Geological Survey (Sheet 
Ga u s d a l, mapped by K. O. BJØRLYKKE 1891) the rocks at Host 
sæter betong to a "quartzite-formation" (including the upper sparag
mite etc.) a series of shales, sandstones and quartzite. The pickeringite 
sample is obviously derived from shale, as it contains small fragments 
of this rock, which - as seen microscopically - is composed mainly 
of

. 
sericite. Small secondary nodules of limonite are frequent, and 

the rock has a somewhat bleached appearance. As it is well-known 
that pyrite-bearing shales occur within the "formation" mentioned, 
it may be concluded that the pickeringite was produced by the action 
of sulphuric acid derived from pyrites through oxidation. 

The climatic conditions at Fåvang must be considered favourable 
for the formation and preservation of sulphatic minerals. Fåvang 
Iies within the arid territory of Central Norway (2). The normal 
annua! precipitation is only 485 mm (9). The average ternperature 
of the year is + 4 o C (8). - It should be noted, however, that 
though the occurrence of pickeringite seems to be comparatively 
frequent in arid (see e. g. Ochsenius, Darapsky, Schulze l. c. ) or 
semi-arid regions ( 11) ( 4), it also occurs in rather humid o nes. Thus 
the occurrence of Thuringia (5) Iies outside the Thuringian tchernosem 
"island" (13). - In this connection als o the occurrence at No va 
Scotia (6) may be mentioned. 

The occurrence of natura! sulphates in Gudbrandsdalen has been 
known for several hundred years. According to BJØRL YKKE (l) the 
salts are found on fissures in shale. Formerly the sulphates were 
used by the inhabitants for dyeing. (The local name of the salts is 
"hakkemette"). The information as to the mineralogical composition 
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of the sulphates is but incomplete. Bjorlykke (l) reports an analysis, 
according to which the salts are a mixture of gypsum and basic 
aluminium sulphate. He also gives a list of earlier investigations 
which were all carried out in the eighteenth century. Pickeringite 
has not been observed in Norway until now. 
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