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Assrnlcr

Published analyses of bavenite, beryllium calcium aluminosilicate, indicate a wide range
of BeO content, but it is probable that all of the early analyses of bavenite gave incorrect
figures for the BeO content. A new chemical analysis of bavenite from California shows

7.66 per cent BeO, in good agreement with the analysis of duplexite by Rowledge and
Hayton; dupiexite is bavenite.

IwrnooucrroN

Rowledge and Hayton (1948) described t\4'o new beryllium calcium
aluminosilicate minerals, named by them duplexite and bowleyite, from
the Londonderry feldspar quarry near Coolgardie, Western Australia.
Study of their data and of the data in the literature indicated that du-
plexite is closely related to bavenite, as Rowledge and Hayton suggested,
or identical with it.

Further study of these minerals by spectrographic and r-ray methods
was therefore made. The mechanism of substitution in beryllium-bearing
silicates is very imperfectly understood, and it seemed likely that useful
data might be obtained from a study of the bavenite-duplexite series, in
which the BeO content was reported to range from 2.48 to 7.72 per cent.
As reported below, horvever, it turned out that the BeO content is much
less variable than had been reported.

Bowleyite and bityite (the latter described from N{adagascar by
Lacroix, 1908) are also closely related, but preliminary work has indi-
cated the need for a new chemical analysis of bityite, and single crystal
r-rav study of both. This work is being continued and wil l be reported on
at a later date.

Tur BevnNnB Pnortenr

Bavenite was first described from Baveno,Italy, by Artini (1901), but
the presence of beryllium was overlooked by him. Schaller and Fairchild
(1932) described bavenite from the Himalaya mine, Mesa Grande,
California; Fairchild's analysis gave BeO 2.67 per cent, and spectro-
graphic study by George Steiger on two samples from Baveno is
cited as indicating that the Italian bavenite contained fully as much
BeO as the California material. Schaller and Fairchild deduced the
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1. Artini (1901), from Baveno, Italy; Artini, analyst.
2. Schaller and Fairchild (1932), from Mes Grande, Calif.; Fairchild, analvst'

3, 4 Grill (1941), from Baveno; 3. G. Pagliani, analvst; 4. T. Bianchi, analvst.

5 ,6 .  Kutukova(1946) f ronMalshevskymine;5 .V.S Sa l tukova,ana lys t ;6 .M 'E 'Kazakova,ana lys t '

7, 8. Rowledge and Hayton (1948), from Londonderry; W. Australia; Hayton, analvst

9. From Meu Grande, Calif. M. K. Carron, analyst; new analysis on same sample as No' 2 above;

analysis corrected by spectrographic determination, by Janet D. Fletcher, o{ Be in AlPor md Al in

BeO (USNM 10a299).
u Ignition loss ninus O 06 per cent H,O-, Cl 0 02; COr 0 03, C 0 11 per cent.
b Ignition loss minus HrO-,
c BzOr 0 31 per cent.
d K,O 0.04 per cent.
6 Cl 0 02, CO' 0.03, C 0 11 per cent.
f Given in original as 99 47 per cent.

formula CaaAIrBeSigOzs(OH)2. This was confirmed by two new analyses

from Baveno, published by Grill (1941), and was shown by Ksanda and

Merwin (1933) to fit satisfactorily the orthorhombic unit cell they found

for bavenite, calculation giving Z:1.004 molecules of the above formula

in the unit cell. Claringbull (1940) found that the unit cell of bavenite had

a volume exactly four times as great as that given by Ksanda and Mer-

win. He states, "Carbon arc spectra of the type material from Beveno

and that from Muotta Nera (Switzerland) indicate the presence of simi-

lar quantities of beryllium in each."
Thus the composition of bavenite seemed to be well established. In

1946, however, Kutukova published two analyses showing 6'60 and 6.33

per cent BeO, and later Rowledge and Hayton (1948) published two

analyses showing 7.12 and 7.14 per cent BeO on material from the

Londond.erry quarry, Western Australia, to which they gave the name

duplexite. They called attention to the close resemblance in optical prop-

erties to bavenite, but, apparently unaware of the work of Kutukova,

thought the composition sufficiently different to justify a new name,
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TerLn 2. Oprrca.r, Pnopnnrms or BevnNrrn
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1. Artini (1901), from Baveno, Italy.
2. Larsen (1921), from Baveno
3. Schaller and Fairchild (1932), from Baveno.
4. Schaller and Fairchild (1932), fibers lrom Mesa Grande, Calif.
5 Schaller and Fairchild (1932), crystals lron Mesa Grande.
6 Ross quoted by Schaller and Fairchild (1932), fibers from Mes Grande
7. Ksanda and Meruin (1933), crystals from'Baveno.
8 Claringbull-(1940), from Muotta Nera and Val Casaccia, Switzerland.
9. Kutukova (1946), irom Malshevsky emerald mine.

10. Rowledge and Hayton (1948), from Londonderry, W. Australia.

The analyses are compiled in Table 1; in analyses 2 to 8, the BeO
content ranges from 2.48 per cent to 7.72 per cent, a very large range for
a constituent with so low a molecular weight; the sum of AlrO.s*BeO
does not, however, vary greatly. The optical data, as shown in Table 2,
show but little variation, and this seems to be random and not closely
related to the apparent differences in composition.

It seemed desirable to check the apparent variation. Selected small
samples including one from a new locality, Amelia, Virginia, were ana-
lyzed in the spectrographic laboratory of the U. S. Geological Survey
with the results shown in Table 3.

fn view of these results, a new sample was prepared from the specimen
studied by Schaller and Fairchild. Its analysis by II. K. Carron of the
Geological Survev is given in Table 1, column 9. The analysis was made
by the method of Stevens and Carron (19q6), and the weights of the
precipitates of AIPO4 and BeO were checked by spectrographic determi-

Tasln 3. Srncrnocneprrrc DETERMTNATToNS or.BBnyr,rruu rN BAvEltrTE

Locality Per cent BeO Analyst

Baveno, Italy (USNM R-4158)
Mesa Grande, Calif. (USNM 104299)
Rutherford mine, Amelia, Va.

(usNM 106718)

5 . 4 + 0 . 5
7 . 8
8 . 0

E. L. Hufschmidt

J. D. Fletcher

J. D. Fletcher
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nation of Be in the AIPOr and of Al in the BeO. The analysis agrees very

well with the analyses by Rowledge and Hayton, who used the S-hy-

droxyquinoline method to separate beryllium and aluminum. Kutukova

does not state what methods were used in the analyses of the i{ussian

material, but does state that the purity of the BeO and AIzOa weighed

were checked spectrographically.

Frc. 1. 1. Duplexite, Coolgardie, Western Australia USNM 105929.

2. Bavenite, Baveno, Italy. USNM C 3475.

It seems probable that all of the early analyses are in error, part of the

BeO being reported as AlzOs. A new analysis of Baveno material is highly

clesirable to check the figure for BeO given in Table 3. The data available

suggest that there is not a great range in BeO content and that bavenite

contains about as much BeO as the material from Australia named

duplexite. X-ray powder photographs of bavenite and duplexite, as

shown in Figure 1, are identical. The latter name should therefore be

dropped.
Recalculation of analyses 8 and 9, table 2, gave the following results:

Anal. 8 (Hayton) Ca:.azBez rzAlr.zrSir saOzo'1.23H2O

Anal. 9 (Carron) Caa lBez.grAlr z:Sig g:Ogo' 1.90HrO

If the specific gravity is assumed tobe2.73, the unit cell determined by

Claringbull contains 4.06 formula weights of the formula above derived

from analysis 8, 3.91 formula weights of the formula above derived from

analysis 9. If one assumes 4 formula weights in the unit cell, the calcu-

Iated specific gravity is 2.69 for analysis 8, 2.79 for analysis 9.

X-ray powder data for bavenite (duplexite) from Australia, measured

by Dr. K. Norrish, are given in Table 4.
Baaenite Jrom Amel'ia, Va.-A. single specimen of bavenite from the

Rutherford mine, Amelia, Va., was collected by Ned Blandford of

Mclean, Va. The optical properties and r-ray powder pattern of the
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Tesr,n 4. X-n,c,v Poworn Der,r ny K. Nonnrsrr
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Virginia material are identical with those from Mesa Grande, Calif .; its
BeO content, determined spectrographically, is given in Table 3. The
bavenite was found as rosettes of thin, colorless plates, having a maxi-
mum size of 0.5 mm. in a small cavity in albite (cleavelandite). Em-
planted on the bavenite are a few minute crystals of bertrandite.
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