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CaO.3BzO:.5HeO*

C. L. Cnnrsr AND JoAN R. Clanr, U. S. Geological Survey,
Washington 25, D. C.

The new mineral gowerite, CaO.38rOg.5H2O, was recently described
by Erd, McAllister, and Almond (1959). The present note gives the re-
sults obtained from an rc-ray study of single crystals of gowerite. The
crystals were examined on a quartz-calibrated precession camera, using
Cu/Ni radiation (trCuKa:1.5418 A;; nm measurements were cor-
rected for both horizontal and vertical shrinkage. The following crys-
tallographic data were obtained: monoclinic, P2r/n-Czns (ro. 14),
a :11 .03+0 .04 ,  D :16 .40*0 .05 ,  c :6 .5721_0 .O2  A ,  0 :90o56 , *05 , ,
a:b:c:0.673:1:0.401;  ce l l  vo lume 1190 A3;  calculated densi ty  1.982 g.
cm.-3 for cell contents 4[CaO.382Oa.5HzO], observed specific gravity
2.00+0.01 (Erd et al., 1959). An alternative description of the unit cell
i s  P21 f  a ,  a :12 .93 ,  b : t 6 .40 ,  c :6 .572  A ,  p :  12 I "30 , ,  a :b : c :0 .7gg :
1:0.401. The transformation from the P21f a to the p21/n setting is
given by the matrix l) l/}rc/001.

The morphology of gowerite crystals and a sketch of a typical crystal
are given by Erd et al. (1959). The crystals used in the present study can
be described, in accordance with either the P21fa or P21fn setting, as
follows: prismatic needles, elongated [001], f lattened on {010}, with
sma l l  { 100 } ,  [ 1101 ,  {140 } ,  and  te rm ina t i ng  f o rm ,  f o r  p2 r /n ,  { 111 } ,
optical orientation Y : b, Z Ac : 27" . The present description is the same
as that given by Erd et al. (1959), except that these authors called the
terminat ing form {001?}.

An r-ray powder pattern of gowerite was taken with Cu/Ni radiation
in a 114.59 mm. diameter camera and the measurements from the result-
ing film were corrected for shrinkage. Interplanar spacings were calcu-
lated from the singie crystal data for d>2.250 A and indexed on the
P21f n orientation; the powder film results, and the difiractometer re-
sults of Erd et al. (1959) are compared in Table 1.

It has been pointed out (Christ, 1959) that crystals of formula
MO'3BzOrrHzO (where M represents a bivalent cation) may be ex-
plained by postulating either discrete polyions of composition
[BaOs(OH)4]-1, or polymerization products resulting from these polyions
by the splitt ing out of water. This structural unit, consisting of two
boron-oxygen triangles and a boron-oxygen tetrahedron linked at corners

* Publication authorized by tbe Director, U. S. Geological Survey.



TesLB 1. X-Rev Powunn Dnra ron Gowrntrn, CaO'3BrO:'SHzO

Monoclinic P21f n-Czn6: a:11.03 +0.04, 6:16.40*0.05,
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1 All calculated interplanar spacings listed for d*nt)2.250 A.
2 X-ray difiractometer data, unfiltered Fe radiation, only lines due to FeKa, tr:1.9373

A, are given.
3 Corrected for shrinkage; b:broad. Radiation: Cu/Ni, trCuKa:1.5418 A. Lower

Iimit of 29 measurable, approximately 7" (13 A). Film no. 13540. Camera diameter,

114.59 mm.

c : 6.57 7 + 0.02 A; F : 90"56' + 05'
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to form a ring, would be analogous to the one triangle-two tetrahedra
ring found, e.g., in meyerhofferite, CaBeOa(OH)b.H2O, (Christ and Clark
1956) and the two triangles-two tetrahedra ring found in borax,
Na2BaOs(OH)r.SH2O, (Morimoto, 1956). It has, in fact, been postulated
that discrete [Baoa(oH)r]-r polyions exist in aqueous solutions (rngri,
Lagerstrrim, Frydman, and sil l6n, 1957), and that monoclinic metaboric
acid, HBOz, contains infinite chains of composition [BaOr(OH)r],-"
(Zachariasen, 1952).

For gowerite, the space group p21fa (or p2t/n) and the unit-ceil con-
tents 4[CaO.3BzOe.5HrO] are consistent with the presence of insular
polyions, IBaOr(OH)r]-t, dimers, [B6O?(OH)6]-2, or infinite chains,
[BBO4(OH)r],-". The structural formulas corresponding to these three
possibil i t ies would be for gowerite, Ca[BaOs(OH)4]2. H2O, CaBoOz(OH)0.
2HzO, and Ca[B3Oa(OH)r]r.3HzO, respectively. The determination of
the crystal structure of gowerite is currently in progress by the present
authors.

we are grateful to a number of our colleagues in the U. s. Geological
Survey for their help. R. c. Erd made available to us the crystals of
gowerite, Erd, J. F. McAllister, and Hy Almond permitted us to read
their manuscript in advance of publication, Mary E. Mrose prepared
the x-ray powder patterns of gowerite, and Daniel E. Appleman cal-
culated the d-spacings on a digital computer.
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