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Peccato-for independent determinations of modes and phenocryst

ratios for several specimens as a check on our own determinations.
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NEW DATA ON TRIDYMITE

R.q.vx{oNr W. GnaNr, Department oJ Geology, Uniaersity of Vermont,

Burlington, Vermonl.

The chemical composition of natural tridymite is poorly known. Of the

ten tridymite analyses cited by Frondel (1962), eight were made before

1878 and the other two are spectrographic analyses in which the percent

of SiOz was not determined. The only recent complete analysis of tri-

dymite is given b1' Sato \1962).
Chemical, x-ray, and optical data on tridymite from two localities are

given in this paper. One specimen is of the meteorite from Steinbach,

Germa.ryt (Harvard University l'Ieteorite Collection, spec' no' 3)' The

other is from a "l ithophysae in rhyolite, X{ule Springs, 100 }'I '  N' E' of

Lakeview, Oregon" iHarvard No.  1I285) .

The chemical analyses of these two tridymites together with the recent

analysis by sato (1962), are given in Table 1. The samples were prepared

by heavy l iquid separation and hand picking'

Table 2 lists the optical properties and densities of all three tridymites.

The indices of refraction increase as the amount of solid solution of Na'

K, Ca, and AI increases, as was noted by Frondel (1962). The exact rela-

tionship between the composition and the indices ol refraction is still not

1 The Steinbach meteorite is a stony-iron (siderophyre) and has several synonyms

(prior, G. T., 1953). The tridymite from this meteorite r,r'as originally described as asmanite

(Story-Maskelyn, 1871).
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Tatr,r 1. Cnnurcer ANer,ysos ol Tnrovurrl

SiOr
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FeO
MnO
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'I'otal

99.47
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0 . r 7
0 .03

none
none
trace
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0 . 1 2
0 .01
0 .00
0 . 1
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99.03
0 0 2
0 .  5 0
0 0 1
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none
trace
trace
0 . 2 4
0 . 0 8
0 . 1
none
none

96. 89
0 . 8 6
0  . 7 1

trace
none
none
none
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o . 7 2
0 1 6
0 . 1 2
0 . 0 8
trace

99.90 99.98 99.54

1 Tridymite from the Steinbach Meteorite.
Analyst Jun Ito, Department of Geological Sciences, Harvard University, 1965.
2. Tridymite from Mule Springs, Oregon. Analyst Jun Ito, 1965.
3. Tridymite from Kusatsu, Japan (Sato, 1962).

known because of a sparsity of data. The range of indices of refraction for
a number of tridymite samples examined by the author was from
a:1.47 I ,0 :1.472, .y :1.474,  ( for  synthet ic  t r idymite made f rom high
purity silica glass in a platinum crucible with a sodium tungstate flux), to

Tesr,e 2. Psysrcar Pnopnnrrrs ol'Inroynrrrr
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Tridymite from the Steinbach meteorite.
Tridymite from Mule Springs near Lakeview, Oregon.
Tridymite from Kusatsu, Japan (Sato, 1962)
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1. Tridymite from the Steinbach meteorite; intensity data from films and diffractometer

charts; spacings measured from a film taken with iron radiation'

2. Tridymite from Mule springs near Lakevie'rv, oregon; intensity data from films and

cliffractometer charts; spacings measured from a film taken with copper radiation'

3 Triclymite from Kusatsu, Japan, type M of Sato (1964b' p' 133)'

4. Tridymite type S oi Sato (1964c, p. 217, specimen A)'
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* sato (1964c) reports lines from other specimens of tridymite type s corresponding to
lines present in the Steinbach pattern.
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a:1.478,  A: t .479,  t :1 .482,  ( for  t r idymite f rom Decept ion Is land,

Antarctica, the christensenite of Barth and Kvalheim, 1944).1

The x-ray powder data are l isted in Table 3. Following Sato's (1964a,

b, c) criteria for distinguishing between tridymite S and tridymite M on

the basis of their X-ray patterns,2 the Steinbach tridymite is similar to

type S and the Xlule Springs tridymite is similar to type NI.

Sato (1964b) determined the lattice constants and space group of low

tridymite type M from Kusatsu, Japan to be: orthorhombic a:9.940 A,

b:17.21 h, c-_ 40.92 A; space group C2221. This is similar to the data of

Lukesh and Buerger (1942) for tridymite from Plumas county, california

and San Cristobal, Mexico. The tridymite from X'Iule Springs has a space

group and iattice constants similar to the tridl'mite from the above three

localities (personal communication from wayne A. Dollase, Nlassachu-

set ts  Inst i tu te of  Technology) .
Sato (1964c) determined the lattice constants for low tridymite type S

(s - rn the t i c )  t o  be :  monoc l i n i c ,  o :10 .0 - t  A ,  a :  f i . 28  h ,  c :8 .20  A ,
g:91.50.. Gotz (1962) gives the following data for tridymite from the

Steinbach meteor i te :  or ihorhombic,  o:30.05 A,  a:5Z.Og A,  c :49.56 A.

Dollase and Buerger (1966) determined the crystal structure of three

meteoritic tridymites including one from Steinbach. The lattice constants

given f or the meteorit ic tridymite are : monocli nic, a:18.54 A, b : 4.99 h'

c:23.83 A. O:105.65'. Gcitz's values for the Steinbach tridl 'mite are for

an apparent pseudocell which is the result of twinning. The relationship

between the Steinbach tridymite and Sato's type S is not known.

I am indebted to Dr. clifford Frondel for his help on this problem and

to Dr. Jun Ito for the chemical analyses. This work was supported in part

by NASA Grant NSG 282-63 and NSF Grant GU-1015.
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S'I'ABILITY, LATTICE PARAMETERS, AND THERMAI, EXPANSION
OF B-CRISTOBALI.IE: A DISCUSSION

Josoru S. Lurosn, 320 l{. California St., San Gabriel, Cali,J.

Aumento (1966) has stated that I "erroneously calculated" a value of
8.53 X 10-6 oC-l for the linear coefficient of expansion of high cristobalite.
This unfortunate remark carries with it a disparaging implication of
arithmetical ineptitude. The figure is incorrect in the reference, Lukesh
(1942), to be sure, but had Aumento quoted a correct value (one based on
the data which were available and which he presumably correctly calcu-
lated) of 8.93X10-6, the high probabil ity of a typographical error would
have been quite obvious to the discerning reader. The reference cited
was the abstract of a paper read by title only at the l94l meeting of the
I'Iineralogical Society of America held in Boston. Since pre-publication
proofs of such abstracts are not provided to the authors, the error could
not be noted and, hence, remained uncorrected.

That Aumento did noL report the correct value is, perhaps, because the
rather low values of the lattice constants "seem unacceptable" to him.
The fact that the constants were smaller than any previously reported
was commented on in the abstract. So, too, was the synthetic origin of
the material studied in the earlier work noted, although it was not men-
tioned there that it was prepared by devitrification of a high quality,
laboratory grade vitreous sil ica. This latter point is of importance be-
cause it suggests that the product was considerably Iess cluttered with
impurities than was that used by Aumento. His method of preparation

.)4 |




