
BAVENITE: SYMMETRY, UNIT CELL

C. J. KseNoA AND H. E. MonwrN, Geophysi.cal, Laboratory.

The finding of beryllium in bavenite has led to a new formula.l
Considerations of symmetry are now clearing up discrepancies in
the descriptions of physical properties.

Laue photographs were taken in three rectangular directions.
The one with r-rays incident along the vertical axis is reproduced
in Fig. 1. This, and photographs normal to (100) and (010), showed

Fro. 1. Lauephotograph of bavenite taken with a narrow beam of r-rays nearly
parallel to the c-axis, at a distance of 5 cm. from crystal to plate. Owing to the
minute size of the crystal and its composition an extremely long exposure, 58 k.v.-
23 ma., was necessary; a universal t)4)e, tungsten anticathode, r-ray tube was
used.

the two-fold symmetry required of orthorhombic crystals. The ob-
vious doubling of spots accords with goniometric observations
kindly made by Dr. George Tunell that vertical striations of the
crystal blades are accompanied by slight lack of parallelism of ad-
joining parts.

1W. T. SchallerandJ. G. Fairchild, Am. Mi,neral.,17r4n9,1932.
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Oscillation spectrum photographs were obtained for the sarn-e

three directions with Cu-K" radiation (I:1.538 A;, fto- an un-

striated crystal about 0.05 mm. thick and 0.3 mm. wide. With the
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tation
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o(100)
b(010)
m(lro)
t(12o)
t(0r2)
u(032)
d(0s2)
e(l12)

* Adapted from Schaller's table, many of the measufements could be only

roughly approximate.

same crystal a rotation photograph and an equator layer-line

photograph were taken with a Weissenberg f-ray goniometer using

Cr-K" radiation (I:2.235 A), fro- a metal *-ray tube2 with an

interchangeable anticathode. These photographs and accompany-

ing optical and goniometric studies3 showed no features incompati-

2 C.J. Ksanda, Rn.Sci,. Instr.,3,351,1932.

tation. Narrow whole blades supported edgewise in a Iiquid oI refractive index p

showed no divisional suture, and only a slight waviness from parallel extinction.

(See "Conclusion" for other new measurements.)

A crosswise cleavage on ten blades (Italy) gave a patch of signals about 3" broad

normal to the elongation, c-axis.
A hypothetical single monoclinic crystal with a beam of r-rays incident in anY

azimuth normal to the b-axis would give d Laue pattern of spots symmetrical with

respect to the trace of (010), but not with respect to a line parallel to the b-axis'
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ble with orthorhombic symmetry,s therefore calculations for unit
cell dimensiols, o6, b6, d6, w€r€ carried out as shown in Table 2.
The corresponding ax ia l  rat ios are,  a;b:c:0.839:  l ;0 .429.

Tlsr,r 2
DrunNstoxs or rrn UNrr Cnr,r, or BawNr:rB as,bn, cs, Cnr.cure:rso rnou Mrns-

UREMENTS oN Frr,us rnolr Oscrr,lltroN AND RoratroN Prrorocnlpgs

h , k , I d/, Oo h , k , I d/n bo

(100)
(200)
(300)
(400)
(s00)
(600)
(7oo)

v. oo.t
4 .842
3.219
2.417
1 .935
r .612
1 .384

9.663
9.684
9.657
9.668
9 . 6 7 5
9.672
9. 688
e.67  A

(010)
(030)
(040)
(0s0)
(060)
(070)
(080)
(0e0)

1 1 . 5 2 5  1 1 . 5 2 5
3 . 8 4 6  1 1 . 5 3 8
2.880 rr.520
2 . 305 11 . .525
1.922 11 .532
1 . 6 4 8  1 1 . 5 3 6
| . M 2  1 1 . 5 3 6
1.283 r r .547

4.954:  co bo: 11.  s34

By flotation, duplicate measurements of density of four very
clear crystals from Italy gave 2.74s.

The volume of the unit cell, and the density indicate that one
chemical molecule,l 9SiO2.AlrOB.BeO.4CaO H2O, is associated
with the unit cell of bavenite.4

X-ray reflections indicate that this unit cell is referable to the
simple orthorhombic lattice type ls, and is isomorphous with one
of the space groups Vr, V nt , or C zot .

A hypothetical pair of monoclinic crystals twinned on (100), the supposed twinning
of bavenite (old orientation), would yield a double set of spots having both these
elements of symmetry. The zone ellipses through the corresponding spots of the
two crystals would be tangent at the center, but because of the inclination of the
a-axis the two sets would not be spaced properly, except along the b-axis, so that it
could be interpreted as a set of spots from a single crystal. With rays incident along
the D-axis the prominent zone ellipses of a hypothetical single monoclinic crystal
would have an unsymmetrical distribution of spots, and a twinned pair would yield
a general pattem symmetrical with respect to two lines at right angles through the
center, but the zone ellipses of one crystal would intersect the corresponding ones
of the other. Thus the two sets could not be interpreted as a set from a single
crystal.

No analogous double pattern was found on the other types of photographs.
a Using mol. wt. :909.8, and unit mol. wt.: 1512 .lXl0tt g, the density calcu-

lated from r-ray dat"a is 2.741.
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Bavenite is here describedb in a new orthorhombic orientation
wi th o:6:c:0.839:  l :0 .429;  uni t  ce l l  d imensions:  oo:9.67 L,
bo:11.53 A,  co:4.95 A,  wi th one molecule of  gSiOz'AlzOs'BeO'

4CaO'H2O; density:2.74r, habit, blades which are elongated and
striated parallel to the c-axisand flatiened parallel to (010). Sev-
eral subparallel parts joined edge to edge may have side dome
faces in common. Cleavage (100) perfect, (001) fair. Colorless. Op-
tical orientation:67: a: Bxo; q: c; l2V :46o- 58o5 without nota-
b le d ispers ion;  B-a:0.0007-8,  ?-0:0.0050) an:1.583-4,5 9o
:  1.585,5 'ya :  1 .590.

5 Original description, E. Artini, Atti. Acc. Lincei, lO (2), 139, 1901. Optical
determinations, E. S. Larsen. BuII. U. S. Geol,. Su.ntey, 679, M, I92I. General
and detailed descriptions, W. T. Schaller, J. G. Fairchild.l The data are from our
observations, except 2Z:58o by Rossl on crystals from California. Birefringences
were measured directly. Both a and B are 0.003 -0.006, and 7 is 0.000- 0.007 higher
than previous values.

6 Dr. Schaller wishes said: "A reexamination of the crystals from Italy shows
that the optical orientation as given by me is wrong. The axial plane is parallel
to the elongation and to the large face-o(100) of the former orientation----essen-
tially as given by Artini."


