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NEW DATA ON TYCHITE
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Atsrtect

X-ray diffraction powder data for t1'chite from Searles Lake, California: strongest

l ines are \5rr1,2.674 A,  i too; ;  {311},  4.18 d,  1 lO1; l44O\,2.459 A (40);  Least-squares

gave o:13.898 + 0.001 A; X-ray density 2.586 g/cm3 at 24"C. Refractive index zo:1-.510

at 25.8 'C.

Tychite, Na6Mgz(SOr)(COr)n, for this study came from Searles Lake,

San Bernardino County, California. It was collected from a dril l  hole at

about 250 feet, near the top of the Mixed Layer (Smith, 1949, p. C-66),

sometime during 1949 51.
Since the original description of the mineral from Searles Lake8 by

Penfield and Jamieson (1905), it has been reported by many others. The

only other reported locality is in the Green River Formation (Fahey and

Mrose,  1962,  p.  18) .
X-ray powder diffraction data were obtained from 0.5 to 1.5 mm crys-

tals. The crystals are colorless, transparent, unmodified octahedrons.

Some of the largest octahedrons have clay inclusions and were not used.

The sample was ground to a fine powder under CCla, but was not sized.

The data (shown in Table 1) were collected on a Norelco Difiractometer

with Geiger counter detector, using Cu radiation and Ni fiIter. Intensities

were measured as relative peak heights on a strip chart. Our l/4'20/min.
pattern includes reflections between 10o and 90" 20. Quartz was used as an

internal standard.
Th i r t y  Ka  (X :1 .54178  A ) ,  Ko ,  ( \ : 1 .54051  A ) ,  and  Ka r  ( \ : 1 .54433

A) reflections,i.e. all those not obscured by the standard, were processed

by a least squares refinement program ($Pple-uo et al., 1963), giving the

cubic cell parameter o:13.898*0.001 A, in excellent agreement with the

value o:13.90 A, given by Shiba and Watanab6 (1931, p. 1422),fot pute

synthetic material.
Confusion has resulted over Shiba and Watanab6's cell parameter.

Paiache et al. (1951,p.29\ correctly state the value as 13.87 kX, having

recalculated it from the A value first reported. Later Watanab6 (1933, p.

I Also Computer Science Department.
2 Deceased Aprii 4, 1968.
3 Originally described as "Borax Lake," San Bernardino Co', not to be confused with

Borax Lake, Lake County, California, another saline evaporite locality.
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53) gave a:13.87 A, published with his powder data. Mineral. Abstr.5,
451 (1933) reports this value. Donnay et al. (1963, p. 1013) abstracted
their value f.rom Strukturbericht (1933, II, p. 98)t, but since this value,
13.90, had no units, they erroneously assumed it to be in kX units and
recalculating obtained a:13.93 A. In addition, the later Watanab6 value,
13.87 A, seems to be in error. Inspection of Table 1 reveals that Wata-
nab6's data show equal positive and negative deviation from our lines,
hence the parameter should be the same, or 13.90 A.

There is similar confusion over the space group of this mineral and of
isostructural northupite. Gossner and Koch (1931, p. 458) correctly de-
scribe 2/m3 as the crystal class and Fd,3 ior the space group of northupite.
Shiba and Watanab6 (1931, p. 1422) first reported a structure based on
Fd3m. Later, after consulatation with Gossner, Tokunosuke Watanab6
(1933, p.53) redetermined these structures using Fd3. Therefore, one sees
the space group variously reported or abstracted as Fd'3 (correct) and
Fd,3m (incorrect).

Palache et al. (195I, p. 294-295) also incorrectly report Shiba and

Watanab6's density values. They give "2.490 for artificial crystals,"
when the original paper (1931, p. 1422) actually states 2.549 (meas.),

2.569 (calc.). They actually are referring to Watanabe (1933, p. 36), but
give no such reference. Although it appears Shiba and Watanab6 incor-
rectly calculated their density (their 13.90 A value calculates to 2.585
g/cm), the discrepancy is probably due to old atomic weights and a less

accurate Avogadro number. The calculated density for our sample at
24oC is 2.586 g/ cmt using 1961 rzg:l) atomic weights and 1.6602 for a

combined Avogadro and units-conversion factor.
The refractive index of our sample, as measured by oil immersion tech-

niques at 25.8oC, is no:1.510, in exact coincidence with the value for
pure, synthetic tychite given by Penfield and Jamieson (1905, p. 219) and
Shiba and Watanab6 (1931, p. 1422).

Shiba and Watanab6 (1931) presented no powder data. Only after prep-

aration of our data did the published pattern by Watanab6 (1933, p. 59)

come to our attention. Table 1 includes this pattern converted to A and
maximum significant figures. In addition, diagramatic powder data have

been reported by Neumann and Bryn (1958, pl. IV, #64). Spacings
(second column, Table 1) were calculated with the computer program of

Smith (1963).
In the interest of providing a more complete and accurate X-ray Pow-

der Data File for mineralogists, this and other work is sponsored by the
American Society for Testing and Materials, Grant No.22t2. We would

1 Cites incorrect formula for this mineral. There should be four carbonate radicals, not

two.
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l ike to thank Mr. Ralph E. Merri l l  of Minerals unlimited, Berkeley,
california, for generously providing tychite for this study and informa-
tion as to its occurrence.

RnlnnnNcns

AnprruaN, D. E., D. S. Hl.now.emrn, lNn H. T. EveNs, ln. (1963) The least-squares
refinement of crystal unit ceils with powder diffraction data by an automatic computer
indexing method. (abstr.) prog. Ann. Meet., Anrer. Crl,stallogr. Ass., Cambrid.ge, Mass.,
p. +2-43

DomNlv, J. D. H., Getnrnrr,n DoNNev, E. G. Cox, Or,ce KnwNeno, avo M. W. KrNc
(1963) Crystal data. Amer. Crystallogr. Ass. Mongr,5, 1302 pp.

Fennv, Josnnn, Awn MAw Mnosn (1962) Saline minerals of the Green River Formation.
U .5. Geol,. Sura. ProJ. Pap., 4O5, 5O pp.

GossNrn, 8., ANo r. Kocn (1931) Uber das Kristallgitter von Langbeinit, Northupit, und
Hanksite. Z. Kri.stallogr., BO, 455-464.

NtulreNn, HnrNnrcr, ,rNo K. o. Bnvn (1958) X-ray porvder patterns for mineral identifi-
cation. rv. carbonates. Norkse v'itlensk.-Akod. oslo, L Matk.-Naturw. Kl. Adkand].
1958, 6 p.

P.r.r,,r.crn, Cnanr.Bs, Hanry Bnnuax, eNo Cr,mloru Fnoworl (l9Sl) System of Mineralogy
''' (7 th ed.), VoI. 2, J ohn W iley and Sons, Inc, New york, 1124 pp.

PnNlrrm, S. L., luo G. S. Jmrrnsox (1905) On tychite, a new mineral from Borax Lake,
california, and on its artificial production and its relations to northupite. Amer. J.
Sci., (4tk ser.) 2O, 217-224.

snma, Hrrorcnr, AND ToruNosurn wnraurf (1931) Les structures de cristaux de
northupite, de northupite bromee et de tychite. c. R. Acad. sci paris lg3,1421-1423.

snrrn, Drew K. (1963) A FORTRAN program for calculating X-ray powder diffraction
patterns. Unio CaIiJ. Laurence Rad. Lab l{/.5. Ctearinghouse Fed. Sci,. Tech. InJol
Rep. UCRL7196.

slrrru, G. r. (1952) subsurface stratigraphy of late quaternary deposits, searles Lake,
California-A summary. [/ .S. Geol. Suro. proJ. pap. SO-C, p. C65-C69.

weuraNeef, ToruNosurr (1933) Synthese de ia northupite, de la tychite et de nouveaux
mineraux artificiels du meme groupe. Tohyo Inst. phys. Chem. Res., Sci. pap., 21,
35-39.

- (1933) Les structures cristallines de ia northupite 2MgCO:2Na:COr2NaCl et de la
tychi te2MgCO32Na2CO3Na2SOa.TokyoInst .pkys.Chem.Res.,Sci .pap. ,21,40 63.

JU5




