
1 < a A MINDRALOGICAL NOTES

that the sum of the chemical analysis (Table 3) does not quite total 100
per cent, implying that certain components are probably too low, all of
the calculated densities therefore represent a minimum value. rf we allow
for slight increases in these calculated densities (perhaps as much as
0.01), the calculated density of (1) would fit very weil, whereas those of
(2) and (3) would be too hieh.

RBrrnrNcns

Cnuxrov, F. V. (1960) Mineralogy and zonation in the eastern Kounrad. Trudtt Inst.
Geol. Radn. Mestorozhd..,50. 133 136.

Verh?iltnis
Abomsi.s,

Math.-Phys.,5, (3).
Jlrrn, H. W. (1956) Application of the rule of Gladstone and Dale

HeusrN, H. (1929) Die Apatite, deren chemische Zusammensetzung und ihr
zu den physikalischen und morphologischen Eigenschaften: Acta Aka.d..

to minerals. ,:[rz.
Mineral 4l,757-777

LensrN, E' S. ero H. BERMAN (1934) The microscopic determination of the nonopaque
minerals. U . S Geol,. Su.rvey Bull. B4g,3l

McAwonrrv, J (1957) calibration or aFrantz rsodynamic separator and its application to
mineral separation. Proc. Aus. I.M.M lgl, 59-73.

Mrvrowrrz, R., F. CurrrrrA AND B. LnvrN (1960) N, N_Dimethylformamide, a new
diluenf for methylene iodide heavy liquid. Am. Mi.neroJ.45, l21g 12g0.

SurnmaN, D. M , H G. Srrrnnns, M. H. Sr,q.erz AND J. J. Nonrox (1957), Geology and
beryl deposits of the Peerless pegmatite, pennington county, South Dakota. t/. s.
GeoI. Suntey Prof . paper 297-A, 1-+Z.

vesrr.rva, z. v. (1958) The role of Mn in apatites. vses. Mineral obshche. zapishi 87,
(4),4ss 468.

vrnwoN, l{. H. (1961) Magnetic susceptibility as a measure of totar Fe prus Mn in ferro-
magnesian silicates. Am. M ineral. 46, 1141-1153.

volrorru, A. (1954) Phosphatminerale aus dem Lihtiumpegmatit von viitaniemi,
Eriiji irvi, Zentral-Finnland. Ann. Acod.. Sci. Fennicae: ser. A. III, Jg,42_49.

wrr'cox, R. E. (1959) use of spindre stage for determining refractive indices of crystar
fragments. Am. Mineral 44, 1272 1293.

Youne, E. J. (1964) EfTect of isomorphic substitutions on the omega index of refraction of
apatite (abs.) Geol,. Soc. Am. Spec paper 82,231.

-- AND E. L. Mu*sox (1966) Fluor-chlor-oxy-apatite and sphene from crystar Lode
pegmatite near Eagle, Colorado. Am. Mineral. SI. 1416-1493.

THE AMERICAN MINERALOGIST, VOL 51, SEPTEMBER OCTOBER, 1966

STABILITY AND PROPERTIES OF TI{E
SYNTHETIC PYROXENE CaAlzSiOor

J,r.lres Fnnn Havs, Department oJ Geological Sciences,
H ara ar d, U niv er sity, C amb rid ge, M as s achus etts.

Clark, et al., (1962) report the synthesis of a clinopyroxene having the
composition CaAIzSiOo, which they refer to as ,, l ime Tschermak's mole_

1 Published under the auspices of the committee on Experimental Geology ancl Geo-
physics and the Dept. of Geological Sciences, Harvard University.
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Tenlo 1. OPrrc.lr- De:rn -

a 1.7@+ '002

P t.7t4+ .O02 (Na l ight, 25'C)

t 1.730+ '002

2V(calculated) 59"t15"
Bire{ringence (calculated) .0211'004

Extinction angle not determined

that the final prod.uct contained a few crystals of corundum and p-Alzoa

in an otherwise homogeneous glass. This was true of the starting material

used by C\ark et ol' as well (Schairer, pers' comm') '

Uost of the high pressure runs were made in the single-stage piston

and cylinder apparatus described by Boyd and England (1960)' The

crysta'ls on which optical and s-ray measurements were made were syn-

thesized in a similar device of larger dimensions, also designed by Boyd

and England.
The iroduct of the high pressure runs was a dense, white' fine-grained

uggr.gut". The specim* *ut crushed and examined optically by the

i-L.r.io' method. Average grain size is less than ten microns' A few

grains are as large as fifty -i.rorrr. Indices of refraction measured in so-

Eium light at 2f C' ure given in Table 1' Although the blocky grains

tended to lie on a prominent cleavage face (presumably 110)' there were

many irregular grains and grains partially imbedded in polygranular

f,agments, so that the indices determined are believed to be the true

p.ii.ip"f indices. Extinction angle and 2V were not determined' Calcu-

iated ZV and birefringence are given in Table 1' The calculated bire-
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The d-values observed were used to refine the unit cell with the aid of
the Burnham (1962) least squares computer program. Both the Clark

Tasrr 2. X-I{ev Dera

a

b
c

R

V
p

9 . 6 1 9 + . 0 0 3  A
8.659+.Of f i  A
5.278+ 002 A

73 .86+ .02 degrees
4 2 2  3 +  . 2  A 3
3.431+ .002 g /cm3

Errors given refer to reast squares fit of d-spacings used and do not incrude other
possible sources of error.

et'.a|. cell and the diopside ceil were used as init ial arguments with iden-
tical results. The unit. cell parameters given in Tabre ) ar" in good agree-
ment with those of Clark et at. Tabre 3 is a comparison of th1 observed
powder pattern with the pattern computed from the unit cell of Table 2.
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Taslri 3. X-Rav Powonn Per:rnnN

t527

hkl d(calc) hkt d(calc) d(obs) r/r"

200
1 1 1
020
1 1 1
220
2 2 1
3 1 0
3 1 1
202
002
112
1 3 1

1 3 1
3 1 1
l12
31,2
222
022
330
3 3 1
42r
402
202
041
132
6 r j

5 1 0
332
150
312

Philips r-ray unit and diftractometer, Ni filtered CuKa radiation' 45 kV' 20 ma' 1'slits' Smear mount on

glass slide with silicon internal standard. scan 1/4 dee/min, chart speed 1/2 inch/min, time constant 8 seconds
---i.t"r"iti"tgit"n 

ate measured areas under peaks relative to area under 221 peak'

f Partially masked bv silicon peak'
* Indicates d value used for least squares refinement'

. Telm 4. Er,ac:rnoN Mrcnopnosn ANer'vsrs
Weight Per cent

sioz 25.1
AlzOr 47.6
cao 26.3

9 9 . 0

r/\

1

1 0

7

4

5
3

t
100
3 6

4 6 2
4 . 3 8
4 3 3
3 . 6 3
3 1 6
2 9 +
2 902
2 862
2. s4ol
2 . s3s f
2 . s 2 4 )
2  5 1 0
2 418
2 . 3 4 1
2 275
r  c r r l

2.z re)
2.  188\
2 . 1 9 1 )
2 106
2 091
2 . O 7  5
2 008
2 . 0 0 3
1 . 9 9 1
1 .948
1 .816J
1 .807 |
r .7e6)
1 . 7 0 2 \
1  . 7 0 1 J

4 . 6 2

4 3 3
3 6 3
3 1 6
2 9 4
2 904
2 863

2  5 3 5

2 509
2 4784
2 340+

2 . 2 1 2

2 188

2 .105+
2 090*
2 . O 7 5 *
2 .00il
2 .OO2)
1  991
1 .948*

1 808

1 .703

3 1 3
223
441
5 3 1
440
600
602
402
350
133
o J r

3 5 1
223
352
1 5 2
3 1 3
7 1 2
7 1 0
314
1r4
641
262
640
o62
170

17r
t7 l
370
604

r .662*
| 624*
I  . 5 9 6

1 580*
1  .540
1 .  s 1 6 ]

I

l . s 1 2 i
1 sloj
t 497*
1  .399

1  . 3 8 2

1 . 3 1 6

1 305

1 292

r . 2 5 4

1 . 2 2 6

t .202
| 182
t . 1 4 7

9
12
20

1 1
3

2 7

20
1 8

32

38

28
48

4
19
t 2

l 6

1 7
2 l
1 2
1 7

35
1 2

6

l 5

Fe and Mg looked for but not detected'

Structural formula (6 oxygen basis)

1 . 0 4  1 . 0 0  1 . 0 7

Analyst: C. Klein.

IVVI
oSiAIAICa

.93



1528 MINERALOGICAL NOTES

All s1'ntheses of the CaAhSiOu p),roxene rvere made above 12 kilobars
and above 1050o c. Tabre 5 shows the resurts of some pertinent runs in
which crystali ine starting materials prepared from synthetic glasses were
used. The stabil ity of the new pyroxene at Iower pressure is precluded by
the assemblage

anorthite f gehlenite f corundum,

and stabil ity at higher pressure and lower temperature is precluded by
the assemblage

grossular f corundunr.

The stabil ity of the new pyroxene within a portion of its synthesis field is
established relative to both these alternative assemblagei. The geologi-
cally unusual combination of high temperature, high pres-sur., u.rd ibr"rr."

Run T('C) P(kb) 
Duration Starting
(hours) Material Products

4.6 CaTs An*Geh*Cor
l l J ua Is Grosf Cor
11.3 An-|Gehf Cor CaTsf starting material
2.5 Grosf  Corf  CaTs CaTs*trace Cor

(CaTs grew)

An:anorthite, Geh:gehlenite, Cor:corundum, Gros:grossular, CaTs:CaAt:SiOr
pyroxene.

All phase identifications by optical examination and r_ray powder patterns.

of iron and magnesium, required for the formation of this phase exprains
its apparent non-occurrence as a natural mineral.

The CaAbSiO6 proxene (indicated by ,,CaTs.,' for ,, l ime Tschermak,s
molecule") occurs in the following synthetic assemblages:

anorthite * gehienite * CaTs.

anorthite * grossular * CaTs.

Further work is in progress to determine the stabil ity relationships of
these phases and to locate precisely the equil ibrium curves.
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X-RAY CRYSTALLOGRAPHY OF RINKITE

Gr-euco Gotter lr, I st'ituto d'i M iner alo gio d'ell' U nitter sitd'

Modena, ItolY'

INrnouucrroN

The name rinkite was proposed by Lorenzen (1884) for a mineral found

at Kangerclluarssuk, Gri.ttiu"d' From the beginning' the symmetry of

r i nk i t ewasve rycon t rove rs ia l . Lo renzen (1ss4 )desc r i bed i t asmono .
clinic with

a:b:c; :  I '569: , t ;o .292 0 :88"47' ,

Optical axial plane normal to (010), c["v:7'5o' Frequent polysynthetic

i*i.t tu^.ttue (100). Zambonini (lg2l) did not find these twin lamellae'

ancl stated that cAt:0o or, at the most,0'5o' Gordon (1924) obtained


