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although some octahedra and a few cubes have been found; and dodec-
ahedron faces noted. Twinning according to the spinel law is very com-
mon. Although the adamantine luster and typical habit of diamond
aided in the init ial identif ication, positive evidence was obtained from
single crystal r-ray diffraction analysis. A rotation pattern about [001]
gave os:3.57 A, in good agreement with the l iterature value'
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IDENTITY OF CALCIUM RINKITE AND GOTZENITE

Ts. G. Sanelt.q.
Institute of Geology, Lrniaersity oJ Helsinki, Finland'

From a lava of the extinct volcano Mt. Shaheru in the Belgian Congo,
a triclinic F-bearing Na-Ca-Ti-silicate was described by Sahama and
Hytdnen (1957 a) and named gotzenite. ft was realized that the mineral
was related to calcium rinkite that occurs in the lovchorrite-bearing
veins of Mt. Yukspor in Kola Peninsula and which has been briefly
reviewed by P. Chirvinsky and I. Borneman-Starynkevich (in Fersman,
1937). The data presented for calcium rinkite were, however, not suf-
ficient for an accurate comparison of the two minerals with each other.
For that reason and, further, because of the entire absence of the rare

earths, niobium and strontium in the Shaheru mineral, this mineral was
distinguished from calcium rinkite.

The unit cell dimensions of gcitzenite as originally published by Sa-
hama and Hytc inen are as fo l lows:  a:10.93,  b:7.32,  c :5.74,  a:9O",
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0:100o, 'y:120", volume 389 (all based on trc,xar:1.54050 A;. fn;s
cell is very oblique. In a personal communication addressed to the
author, Professor Horace Winchell, of Yale University, very kindly
drew the author's attention to the fact that the base-diagonal [110] is
shorter than the o axis given above. He suggested the transformation:
[110] (old)---+o(new), -b(old)--+D(new), c(old)--c(new) thus giving a
new cel l  wi th the fo l lowing d imensions:  a:9.65,  b:7.32,  c :5.74,
a:90" ,0:101.3" ,  y :101.1 ' .  The volume of  th is  new cel l  is  the same as
that of the old one. The new cell is less oblique and shouid be preferabry
adopted for g<itzenite. The author is grateful to Professor winchell for
this suggestion.

During the rnaugural Meeting of the rnternational ltlineralogicar
Association held in April, 1958, in Madrid, Professor Clifford Frondel,
of the Harvard university, kindly informed the author about the exist-
ence of a paper by Slepnev (1957) that deals with the minerals of the
rinkite group. Dr. Michael Fleischer, of the U. S. Geological Survey, very
helpfully placed an English translation of this paper at the author,s
disposal. The paper by Slepnev contains some new data for calcium
rinkite, the most important of which is the tabulation of the powder
pattern previously not recorded. During the same Madrid meeting,
Professor K. A. Vlasov, of Moscow, very generously gave the author
a beautiful specimen of calcium rinkite from the original Kola locality to
be used for comparison with the African gcitzenite.

Through the courtesy of the three gentlemen mentioned above-
Frondel, Fleischer, Vlasov-an accurate comparison of calcium rinkite
with gtitzenite has now become possible. From the specimen handed
over by Vlasov a pure fraction of calcium rinkite was extracted by heavy
liquids. The material was chemically analyzed by Mr. Pentti Ojanperii,
of the Geological Survey of Finland, with the following result: SiOr
32.34, TiO2 8.74, ZrOz 0.19, Nb2Ob 3.36, AI2OB 0.45, rare earth oxides
1.84,  FezOa 0.02,  FeO 0.14,  MnO 0.62,  MgO 0.04,  CaO 38.95,  BaO 0.00,
SrO 0.87,  Na2O 6.32,  K2O 0.09,  p2o5 0.00,  so3 0.00,  F 9.15,  Cl  0.00,
HzO* 0.57,  H2O- 0.04,  -0 for  F 3.85,  to ta l  99.88.  Spectroscopic test
for Ta negative. Under the microscope, the needle-like mineral appears
to be multiply twinned with very strong dispersion. Optical a is sub-
parallel to the needle axis, here taken as b.2Vr:ca. 60o. The refractive
indices and the specific gravity determined by Mr. Kai Hytcinen, of this
Ins t i t u te ,  a re :  d :1 .651 ,  B :1 .653 ,  t : 1 .659 ,  sp .  g r . :  3 .106  (pycnome-
ter). A D-axis rotation photograph yielded b:7.34+0.O2 A with a very
strongly pronounced sub-cell wlth b/2. Zero and second layer D-axis
Weissenberg photographs were found to be virtually identical with those
for gcitzenite. Accordingly, it seems justif ied to conclude that the unit
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cells of the two minerals are identical. The unit cell content of calcium

rinkite was calculated as follows: Si 3.92, Ti 0.80, Zr 0.0t, Nb 0.18, AI
0.06,  rare ear th metals  ca.  0.08,  Fe 0.01,  Mn 0.06,  Mg 0.01,  Ca 5.06,  Sr
0.06,  Na I .49,K 0.01,  F 3.51,  OH 0.46,  O 14.09.  The powder pat tern data

recorded with the Philips Norelco Difiractometer are reproduced below,
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compared with the data published by Slepnev for calcium rinkite and
those for gdtzenite by Sahama and Hytcinen (Table 1).

The information summarized above seems to justify the conclusion
that calcium rinkite and gdtzenite do represent the same species, found
so far only in Kola and in the Belgian Congo. As has been remarked by
Fleischer (1958 o), gcitzenite is closer to a pure end-member and, ac-
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cordingly, calcium rinkite may be termed a rare earth- and niobium-
bearing strontian gcitzenite.

The unit cell dimensions of gdtzenite separate it from the minerals of
the mosandrite-rinkite group. Based on some difierences in powder
pattern between mosandrite (johnstrupite) on the one hand and rinkite
on the other, Sahama and Hytdnen (1957 6) considered rinkite to repre-
sent a species separate from mosandrite (johnstrupite). As very truly was
remarked by Flesicher (1958 6), the differences may be caused by the
less pronounced metamict alteration of rinkite. Both Slepnev and
Fleischer agree in considering mosandrite (johnstrupite) and rinkite
one single species. As mentioned by Fleischer, the name mosandrite has
the priority and, accordingly, names like rinkite, johnstrupite, rinkolite
and lovchorrite should be dropped in mineralogical nomenclature. If
this is accepted, then aiso the name calcium rinkite should be dropped in
favor of gcitzenite.
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A PLASTIC UNIVERSAL STAGE FOR STUDENT USE

R. H. Cr,lnr* eup W. J. Cr,enrut

For many optical techniques a clear understanding of the indicatrix
is essential. This concept is fundamental in the use oI convergent l ight
figures, in refractive index measurements, in the relation of vibration
axes to crystallographic directions, and in similar techniques.

Geology students frequently encounter diff iculty in fully understand-
ing the indicatrix. The "three-dimensional thinking" involved is aided
by use of the universal stage before the student is introduced to con-
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