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The present investigation proves that astrophyllite from Narssarssuk, like astrophyllite from elsewhere,
is biaxial positive and renders it probable that Beggild’s statement in his original description, that
astrophyl-lite from Narssarssuk is biaxial negative, is due to a combination of misreading and
miscalculation. Astrophyllite from Narssarssuk has 2V, = 98° + 1° - 91° + 1°% a 1 to the mica-like
cleavage (001) and y = the needleaxis (a), i.e. in optical orientation identical with astrophyllite from El
Paso County, Colorado.
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The optical properties of astrophyllite were first
given by Des Cloizeaux (1862); according to Des
Cloizeaux the axial angle of astrophyllite varies
not only from crystal to crystal but also within
single crystals. As an average he presents 2H =
118° (red light). From this value Des Cloizeaux,
with ng = 1.6, calculated 2V . to be 103°25’,
hence biaxial positive. All @ and y in { } are ad-
ded by the present author.

Brogger (1878) confirms the variation in H
observed by Des Cloizeaux; according to Brogger
astrophyllite is biaxial positive with 2H varying
from 114°37%/2' to 123°28’ (white light).

Michel Lévy & Lacroix (1888) were the first to
determine the refractive indices of astrophyllite,
n, = 1.678, ng = 1.703, n, = 1.733; they also
present astrophyllite as biaxial positive. The gi-
ven 2V, (77°) appears to be that of Des
Cloizeaux (1862), but 2V, calculated from the
indices given (93.82°) is also in accordance with
the mineral being biaxial positive.

Since these early descriptions, data on as-
trophyllite, from a rather large variety of
localities, have been published (see e.g. Mac-
donald & Saunders, 1973). With very few excep-
tions, astrophyllite is, whereever recorded, al-
ways recorded as biaxial positive.

One of these exceptions is presented by O. B.
Boggild in his first description of astrophyllite
from Narssarssuk, South Greenland. He writes,
“The axial angle has in glass hemispheres been
determined to: 2H = 104°. If the index of refrac-
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tion of the hemisphere is 1.53 and the index p of
the astrophyllite is 1.733, we get from this: 2V =
88°10’. The axis of elasticity o being, as is
otherwise the case, perpendicular to the direction
of cleavage, it becomes here the acute bisectrix,
and accordingly this astrophyllite, in contradic-
tion to what is generally the case, is optically
negative” (Boggild 1907). Since no determina-
tion of ng or of the other principal indices of re-
fraction are mentioned in the publication, we are
fairly safe in concluding that Beggild took his ng
from the literature. Possibly the only refractive
indices available were those of Michel Lévy &
Lacroix and it is striking that the ng used by Beg-
gild (1.733) is identical with n, of Michel Lévy &
Lacroix. The present author is convinced that
Beggild in his calculation used the wrong ng. Cal-
culation based on the formula used by Boggild
sin V = p sin H/ng where p = 1.53, 2H = 104°
and using the correct ng = 1.703 gives 2V, =
90°14’, hence biaxial positive, or maybe more
adequately optically neutral.

The investigation presented here was launched
mainly to determine whether the astrophyllite
from Narssarssuk is indeed optically negative or,
like astrophyllite from elsewhere, optically posi-
tive. The astrophyllite from Narssarssuk is of a
quite peculiar appearance; it is always formed as
quite thin needles or rather as ruler-shaped
bodies which for the greater part form hair-like
or felt-like loose masses. Among the rather large
material collected by the present author in 1969
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Fig. 1. Orientation of the indicatrix, o, B, y and optical axes (0.A.), the reciprocal axis a*, b*, ¢*, and the axis a, b, and c relative to the

morphology in astrophyllite from Narssarssuk.

(Petersen et al. 1976), crystals as large as 20 X
0.4 X 0.1 mm have been found. Boggild (1953)
mentions very large 40 X 18 X 8 mm crystals of
more common forms, i.e. mica-like. This mat-
erial, bought from Greenlanders in 1907, 1908,
and 1909 (altogether 5 catalogue numbers),
however, does not originate from Narssarssuk
sensu stricto but from a small nearby, mineralogi-
cally different pegmatite.

Optics

2V, and the orientation of a, 8, and y relative to
the needle axis and the direction of mica-like
cleavage, were determined on the universal stage
in a series of thin sections cut obliquely to the
needle axis. These measurements confirm the
variation in 2V, from crystal to crystal already
observed by Des Cloizeaux (1862); 2V, of as-
trophyllite from Narssarssuk varies from 98° + 1°
to 91° + 1° but never becomes less than 90°, i.e.
astrophyllite from Narssérssuk is, as astrophyllite
from elsewhere, biaxial pos.; v<r. Ithasa L to
the mica-like cleavage and ¥ = the needle axis.
In order to relate the morphology, and thereby
the optics, to the unit cell a = 5.36 A, b = 11.76
A,c=21.08 A, a=_85°01',p=90°00", and y =
103°13’ (Woodrow, 1967), an oscillation photo-

graph with the needle axis as oscillation axis and a
precession photograph of the reciprocal lattice
plane L to the needle axis were prepared. These
photographs proved the needle axis to be the
5.36 A a-axis, and the reciprocal lattice plane to
be the b*—c* plane with ¢* 1 to the mica-like
cleavage, the mica-like cleavage of the
Narssarssuk astrophyllite thus being a cleavage
after (001). Astrophyllite from Narssirssuk
further shows good cleavage after (010) and
fairly good but somewhat irregular cleavage after
(100).

The results of this investigation are sum-
marized in Fig. 1; note especially that this triclinic
mineral shows parallel extinction on all faces in
the zone [100] including the two pinacoids (001)
and (010), as well as on the third pinacoid (100).
On (100) and (010) the extinction is parallel to
the trace of the mica-like cleavage, and on (010)
and (001) parallel to the needle axis. The optical
orientation in astrophyllite from Narssirssuk is
identical to the optical orientation found in as-
trophyllite from El Paso County, Colorado, the
only similar investigation that has previously
been published (Nickel et al., 1964).
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