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ABSTRACT

Osarizawaite, a basic lead coPper aluminum sulfate of the alunite group was first

described from Japan by'Iaguchi in August 1961. In June of that year the same mineral

was discovered in the Marble Bar area of western Australia, and independently derived

data show close agreement in most respects with those of the Japanese work. The West

Australian mineral has a color close to Ridgway's "Veronese Green" and occurs as friable

aggregates of minute crystals commonly showing hexagonal outline and rarely the develop-

ment of the rhombohedron. The mineral exhibits both uniaxial and biaxial character with

mean n:1.72. Specific gravity 4.037, 4.167 (calc). The chemical analysis leads to an ideal-

ized formula Pb(cuAlh(Sor)z(oH)e, and the mineral is the aluminum analogue of beaver-

ite, Pb (Cu Fe)a(SOr)z(OH)0.
X-ray powder diffraction data show that the mineral has a rhombohedral lattice with

cel l  d imensions a:7.050 A,  c:17.O25 A, c/a:2.415,  ad:6.984 A,  a:60'38' .  By

analogy to beaverite the space group is R3rz.

INrnooucrroN

In June 196l a mineral sample was received by the Government

Chemical Laboratories, Perth, Western Australia, from NIr. James
Henderson of Port Hedland, Western Australia, for routine determina-

tion of the mineral contents. The sample consisted of l ight green, friable

aggregates of minute crystals associated with barite, quartz, hematite,

goethite and clay. The green mineral proved to be a basic lead copper

aluminum sulfate of the alunite group and the aluminum analogue of

beaverite (Pb(CuFe)a(SO4)r(OH)6). At that t ime no reference to the

mineral was found in the available literature, and a paper describing the

mineral under the name r(edgarite" was accepted for publication by the

American l{ineralogist in lVlarch 1962. Subsequently' attention was

drawn to a paper by Y. Taguchi describing the same mineral under the

name osarizawaite which appeared in the Japanese n4ineralogical Journal
Vol. 3 No. 4 published in August 1961, and consequently the name

"edgarite" has no validity.
Data from the two papers have been incorporated in this present

article, which also includes data on the iron analogue, beaverite from a

paper by Van Tassel (1958).

OccunnnNCB

The second known discovery of osarizawaite and the first Australian

occurrence of the mineral is on Mt. Edgar Pastoral Station approximately

1 Published with the permission of the Director, Government Chemical Laboratories,

Perth, Western Australia.
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35 miles east-southeast of Nlarble Bar, the main center of the Pilbara
Goldfield, North West Division of the State of Western Australia.

The mineral occurs, associated with barite, qvartz, iron oxides and
clay, as two narrow "pipes" resulting from small local cross folds in the
oxidized portion of a steeply dipping, narrow quartz-barite vein contain-
ing localized copper, lead and zinc minerals. The vein l ies conformably
within a belt of qtrartz and sericite schists of the steeply dipping War-
rawoona Succession, on the southeast margin of a large, circular, granitic
complex of younger Archaen age.

Some 40 feet from the osarizawaite the vein contains a complex mixture
of brochantite, I inarite, i imonite, manganese oxides, jarosite, clay,
anglesite, traces of cerussite and an unidentif ied, clay-like, hydrous zinc
copper aluminum sil icate, all associated with vuggy quartz and barite.

The type locality of osarizawaite is the Osarizawa Mine, Japan in the
northeastern part of Akita Prefecture (Taguchi, 1961), and the mineral
occurs in the oxidized zone of lead-zinc-copper veins associated with
anglesite, kaolin, l imonite, l inarite, aztrite, brochantite, malachite,
chalcocite, covell ite, sulfur, chalcedony and hydrous manganese oxides.

Srpen.+rros eNo PunmrcerroN

During the preliminary investigation it was not realized that the
mineral occurred plentifully at the discovery site, and only half the
original sample was used to prepare material for analysis.

A rough concentrate contaminated with barite, iron-stained osarlza-
waite and iron oxides was obtained with a Frantz Isodynamic Separator.
The final product of 4.5 g was prepared by centrifuging the finely crushed
concentrate in Clerici solution, using tubes described by Cheeseman
(1957). Repeated washing with hot disti l led water removed all but a
trace of thall ium from the samole.

No variation in the mean refiactive index of the mineral was observed
before and after treatment.

Puvsrc,q.r PnopBnrrns

In hand specimen the West Australian mineral shows a slight range of
color between Ridgwayts "l ight Veronese Green" and "Veronese Greent,
(31'd-f). It occurs as earthy friable encrustrations on barite and quartz
together with minor clay, hematite and goethite.

The specific gravity was obtained with a fused sil ica pycnometer of
10 ml capacity using the method described by Ellsworth (1928). Air was
removed from the fine-grained sample by subjecting the half-f i l led
pycnometer to intermittent vacuum for periods of up to an hour. Of
four results on the analyzed material the lowest was 4.010, the highest
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'l',rlr,r 1. Opucar, Pnopnnrros or Os,lnrzew-q.rrB
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a l a : l . 7 1 4 +  . 0 0 3
e l t : l . 7 3 1 +  . 0 0 5

Mean n  1 .72

uniaxiai and biaxial positive
2V up to 15"

birefringence 0.017

Mean  n  o f  osa r i zaua i t e  f r om Japan  1 .735  1 .757 .

Birefringence strong.

4.022 and the mean 4.017 +.005. With fine-grained minerals of this type

it is probable that the highest result of 4.022 is the most reliable, and

recalculation of this figure after the removal of impurit ies (sil ica and

adsorbed water) gives the corrected specific lJravity as 4.037.

The Japanese materiall appears to be of two distinct types. The

analyzed. sample on which Taguchi's paper was based (Tables 3 and 9)

has a color close to Ridgway's "Courge Green" (25'i) '  and consists

largely of discrete particles between 200 and 270 mesh. Ulany of the

grains have hexagonal outl ines and much of this material appears to be

zoned,
The second type which Taguchi refers to as "green-tinged" with

,,lower mean index" is almost identical in color and particle size with the

West Australian material and he has stated3 that this is probably the

equivalent of the pure aluminous end member. There are, however,

differences in optical properties between the two green samples.

Opuc.q.r, Der,q,

Under the microscope the analyzed eight green aggregates of osariza-

waite are seen to consist of microscopic particies ranging in diameter

from approximately 0.1pr to 10p. The larger particles are generally in the

form of hexagonal plates but a few show the development of the rhombo-

hedron on the basal pinacoid.
Some particles form oriented aggregates having almost uniform ex-

tinction, and from these, moderately well defined positive interference

figures can be obtained. As with other members of the alunite and related

groups the mineral exhibits both uniaxial and biaxial character with 2v

up to 15o.
The mean refractive index of the anaiyzed material for sodium light

is 1.72, with af u=1.714 (measured on aggregates showing lowest uni-

form birefringence).

1 Supplied by Dr Y. Taguchi of the Mitsubishi Metal Mining Co., Ltd', Japan'
2 Determined by the writer-Taguchi describes it as the Japanese bush-warbler colour

or greenish yellor..
3 Personal communication.
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The light green Japanese materiai has a mean refractive index of
approximately 7.74 and the lowest n of the aggregates is approximately
1.725. This material was not analyzed and may represent a transition
between the pure aluminum end member and the iron-bearing analyzed.
sample. some of the minute grains within the aggregates show first order
blues and greens representing a birefringence of the order of 0.04. In the
anaryzed west Australian material the maximum observed was yellow-
white of the first order and the highest n of the aggregates is approxi_
mately 1.73, suggesting a birefringence considerably lower than that of
the Japanese equivalent.

CuBlrrcer .Dlr,c elro Drscussrotr

Method.s oJ analysis

Lead was separated as the sulfate and precipitated as the chromate;
copper was obtained electrolytically; iron photometrically with thio-
glycoll ic acid, and alumina by difference in the R2o3 group. sulfur tri-
oxide was precipitated as BaSO!, and the total water obtained by a
modification of the Kuzurian method with sodium tungstate as the
flux and magnesium perchlorate as the absorbent.

Chemical Properties

The mineral is insoluble in water and dilute ammonium hydroxide
but is readily soluble in hot dilute or concentrated hydrochloric and
sulfuric acids, with the separation of the appropriate lead compounds.
Nitric acid has l itt le effect on the mineral.

osarizawaite is stable at temperatures up to 400o c., after which it
gives off abundant water accompanied by a change in color to drab
green, and at dull red heat to a drab brown.

Discussion

The chemical analysis shown in Table 2 gives the mineral the formula
Pb(CuAl)3(SODr(OH)6.*HzO, which with the exception of the *HzO
conforms to the general formula of the alunite group, A+BBB+(S04)z(OH)u,
in which the monovalent A+ position is almost filled by pf2+, s.nd eu2+
substitutes for Al3+ in the 83+ position to give valence compensation
(Dana,7tn edition). The small amount of iron present in the analysis
has been included with the copper and aluminum but courd be due to
impurity in the sample rather than substitution for aluminum in the
structure.

The 1:l ratio of Pb:cu affords an internal check on the analysis as
does the 3:2,  (Cu*Al*Fe) :SOa rat io ;  thus the presence of  the excess
water is the one feature not accounted for by the type formula of the
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Tesro 2. Cnortrc,q.r- Axar,v srs ol Osa'rrzewarrB, Pb (CuAI):(SO4)r(OH)G

Analyst M. B. Costello

1083

N'Iol. ratios

0 .913
o. e1sl
1 .0s6 i2 . 001
0.030J
| .999
.t - .).) /

Theor. Comp
Pb (Cu AIh
(sot, (oH)6

I
Mol. ratios

Pbo
CuO
AlzOa
FezOs
SO:
H:O*
H:O-
Insoll

3 3 .  1 5
1 1 . 8 3
l 7  . 5 1
0 . 7 7

2 6 . O 2
t0.42
0 . 0 9
0 1 9

3 6 . 0 7
1 2 . 8 5
16 .48

25.87
8 7 3

Total 99 .98 100 .00
l

G (meas.)

G (calc.)
4.O37
4 .  r o /

1 Including 0 174/a SrOl

Spectroscopic analysis on hand picked material containing impurities (barite, iron

oxides and quartz) confirmed major elements and showed the presence of traces of silver

and titanium. Elements looked for but not found-As, Ca, Cd, Co, Cr, Ni, P, Sb, Sn, V, Zn'

group. That this water is part of the structure and not adsorbed water is

shown by the results of the heating experiments (Table 5) in which only

0.09 of thetO.SlTo total water is driven ofi below 400'C' With a slight

rise of temperature to 410o C. the structural water begins to dissociate

from the molecule, and the mineral completely dehydrates by 515' C'

Some of the excess water may occupy vacant sites in the lattice in

the unfi l led A+ position as suggested by Hendricks (1937), but this can

account only for a small proportion of the excess in this case. A further

possibil i ty is that the biaxial phase present in the sample, which was first

suspected from r-ray powder diffraction patterns and later confirmed by

optical methods, owes its lattice strain to the inclusion of this excess

water. If this is so the discrepancy between the observed and calculated

densities of the mineral (4.037 and 4.167 respectively) may perhaps be

explained.
A similar case has been reported by Winchell for the allied mineral

natrojarosite, NaFe3(SOn)r(OH)0, in which a hydrous form having a

formula, NaFea(SOr)z(OH)u'H2O, has refractive indices and specific

gravity appreciably lower than those reported for the normal anhydrous

natrojarosite.
The type osarizawaite from Japan also shows an excess of water
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Ta,sr,r 3. Cnrurcar, Awlr,ysrs or Osenrznwarm (JmeN)
rnou Tlcucnr (1961) Tanr,r 1

Wt oh Mol prop Mol Recalc Ideal

Pbo
CUO
ZnO
FezO;
Al2o3
SOr
SiOz
AS
CaO
Mgo
CO:
H,O(+)
H:O(-)

32.72ok
11.27
0 . 2 2
4 . 4 3

1 2 . 3 5
2 2 . 9 2
2 . 1 8
0.00
0.00
0 . 0 0
0.  45
8 . 5 0

0.1417
0.0027
0.0277
0. tz t r
o.2862

35.41o/o
1 2 . 2 0
0 . 2 4
4 . 7 9

r J . J O

24.80

35.+50h
12.40
0 . 2 4
4 . 7 2

1 3 .  1 8
25 43

8. .580 4717 20

Total

Recalc.: Recalculatecl to 1000/6 alter deducting impurities
Ideal: Ideal Pb(Cu, Zn)(Al, Fe):(SOr)z(OH)r in which C.',O/ZnO:1477/27 anrl

F e20s / Alzos: 27 7 / 1211.

(equivalent to 0.3 HzO) but with a molecular ratio of unity for the pb
position and with minor substitution of Zn2+ and Fe3+ for Cu2+ and Ala+
respectively. The mean n of this material is however, considerably higher
than that of the West Australian mineral (Table 1).

Analyses of beaverite have been reported in a number of Russian
papers which were not available to the writer,r and in three cases minor
substitution of zinc for copper can be inferred from the chemical data.

Three anaiyses of beaverite from van Tassel (1958) are shown in Table
4. Two of these are of material from the type locality, Beaver County,
Utah, and the third from Kipushi, Katanga. The Kipushi mineral was
very impure (3716 insolubles) but Van Tassel concludes:

par F'e+++ sont si fr6quents dans le groups de I'alunite, qu'il ne semble pas n6cessaire de
considerer l'aluminium comme essential pour la beaverite et qu'il parait justifier d,identifier
le min6ral de Kipushi comme une beaverite exempte d'aluminium. Il peut 0tre signald sous

1 Dr. M. Fleischer of the u.s.G.s. supplierl the references antl a summary of clata fronr
these papers.
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'Iaer,B 4. CnBurcer. ANelvsos or Bna.vcnrte, Pb(CuFe):(SOr)t(OH)u

(From R Van Tassel (1958) Table 1)

1 K\rushi, Katanga

Pbo
CuO
Alzo:
Fe:Oa

NazOz
KrO
SOs
HsO-
HrO+
Insol

20.9

ncl
1 4 .  8
0  .07
0 . 1 1

12.4
0 .  1 5
nd

J t  . l

2 3 . 8
0 . 1 1
0 . 1 7

19.9
0 .  2 5

0 .150
0 151

0 149

o.249

3 3 . 5
1 2 0

ol Sol. Ratios 0l Sol. Ratios

29.M 32.50 0.146
9 .70  10 .74  0 .135
3.64 4.03 0.040

1 7  . 2 8  1 9 . 1 3  0 . 1 2 0

21.32 23.60 0 295
Jo.oz 10.oo o.s5s
\
10.05

100 45 100.00

/6 Soi. Ratios

29.87 31.69 0.142
11 .69  12 .40  0 .156
3 .51  3 .72  0 .036

r7 .99  19 .08  0 .119

22.92 24.32 0.30+
0 . 1 7  0 . 1 8
8  . t 2  8  . 61  0  . 478
5 . 9 2

100.19  100.00

1 and 3. Analysts R. Van Tassel and L. Van Stiphoudt

2.  B.  S.  But ler  and W. T.  Schal ler  (1911)

3. Sample supplied by A Pabst, from the type locality' X-ray powder data of this

material is shown in Table 8.

ce rapport, qu'i l 'occasion de l'interpr6tation d'une analyse d'une plumbojarosite h6t6ro-

gbn"'d'" Yellow Pine District, Nevada, A. Knopf (1915) appliqu6 la formule cuo'Pbo

'3psr6r'4HzO, donc sans aluminium, pour le calcul de la teneur en beaverite "

The analyses from the Russian sources supplied by Dr' Fleischer

showed no evidence, apart from minor substitution, of an aluminum/iron

series between osarizawaite and beaverite, and since intermediate mem-

bers of the alunite/jarosite series are extremely rare in nature' it is not

unreasonable to assume a similar condition for osarizawaite and

beaverite. It is suggested that the formula for beaverite should be written

as Pb(CuFe)r(SOo)z(OH)6 in conformity with the accepted formula for

jarosite, KFer(SOa):(OH)e.
It is of interest that Hendricks (1937, p. 733) in discussing the structural

relationship of the alunite and related groups has said

,,A particular mineral has the possibility of showing any of the various types of replace-

-".ri. . . . There is no explanation in the structure for the observation that the various

minerals are usually found free of extensive isomorphous replacement'"

Taguchi rejects the "Dana" concept of inclusion of Cu with Fe and Al

in beaverite, preferring the winchell formula of Pbcu(AlFe)r(so4)r(oH)6

and reasons that-

"The reolacement betr'veen Cn++ ancl I' 'ef +f or t\l may be very cliflicult accortling to the
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Tastr 5. Tnpnulr, Brnavron ol Osanzewarru

Time

2hr
1] hr
t h r
I  n r

I  h r

3 h r
t h r
7 h r

Temp. "  C.
Cumulative ft loss

of weight

1 5 0
300
370
400
410
412
415-450
5 1 5

0 . 0 9
0 . 0 9
0 . 0 9
0 . 0 9
4 . 2 9
7 q o

9 .31 -
1 0 . 4 8

differences between their ionic radiir or their behaviours as metallic ion. rn fact, such an
instance has not been known. Furthermore, the lead and copper are equal in molecular
ratio in osarizawaite as well as in beaverite, while the ratios of ferric iron and aluminum
are reversed."

rn view of this suggestion it must be pointed out that to enable the

can occupy.

X-nay Dare

Powder diffraction patterns were taken using a phil ips 114.59 mm
camera, with asymmetric film mounting and both copper and iron radia-
tion. copper radiation gave the best resolution but despite variation in
preparation of the specimen most oJ the reflections in the region with d
greater than 50" were diffuse and broad. This broadening is probably due
to the presence of the biaxial phase in the sample.

The first few lines of the patterns were indexed on a Bunn chart after

|  /Cos20  Coszd \

t \  s i ;  + - -  )
and c was then calculated from the best reflections in the high angle

I (--u2+ 0.83 A Fea+ 0.67 A AIB+ 0.50 A

I



OSARIZAWAITD

Tnsr-B 6. X-Rlv Pownrn DrrlnAcrrox Darn ron Osamz,lwertn

CuKa: 1.542 A, Ni Filter. Camera diameter:114.59 mm
Unit Cell Dimensions: Hexasonal a:7.O50 L,  c :17.025 A

Rhombohedral arn:6.984 A, a:60o 38'

Axial ratio c/o:2.415

hkl d A (calc.) d A (obs.)

101
003
012
110
104
021
1 1 3
015
202
024
21r
205
122
1 1 6
300
214
018
303\
033J

100
111
110
10I
2 l l
11r
210
221
200
220
201
3 1 1
211
32r
2tt
310
332
300\
22r)
320
331
202
422
2t2
3 1 1
307
421
432
J I I

410
222
M3
420
400
302
J J I

430
(t?l

Mrl
213-\
sr2)
4lI
521

5.7468
5.6745
4.9614
3 . 5 2 5 0
3 .4915
3.0046
2.9943
2.97s7
2.873s
2.4806
2.2867
2 . 2 7 2 9
2 . 2 2 7 r
2.2104
2.0352
2.0287
2.0094

1.9157

1 .9103
1.9022
1 . 7 6 2 5
1 . 7 4 5 7
1 .6850
1 . 6 8 3 1
1.6606
1.6740
1.6668
I . J I / J

r .5162
1.5024
1.5003
r .4972
1 .4368
1 .3959
1.3928
r.3897

1 .3855

r.3323

1.3305
1.3250

5 . 7 5

4 . 9 7
3 . 5 2

3 . 0 0

2 . 8 7 4
2.485
2 . 2 U

2 . 2 2 7

2.034

r .9 r7

1 . 7 6 2

1.684

1.661

1 .520

1 .502

1 . 4 3 8
1 . 3 9 6

t25
027
220
208
131
223
312
2r7
119
401
. ' I J

o42
0 1 , 1 1
226
404
321
045
137
309\
039 |(
1401
4roJ
324
318

1087

m5

m
w
m

wnl
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Trwn 6.-(continued.)

hk1 d A (calc.)

1431)
1ls)
407
0.51
327
.502
146\
416l
330
054
241
333
422
3 1 , 1 1
2M
.51 I
+z)

057
10,  16
155
247
060)
600J
128
r c r )
s23l

5 0 , 1 1
3 2 , 1 3
01,17
437
612
4 2 ,  t l
256\
s26)
440
701
351
443
l o /

01,20
262
3+, rr
624
05, 16
r / J !
7ls)
627

322\
40rJ
.51 1
) ) i

520
11).
13I\
.510/.
303
332
J l n

412
+02
632
422
412
5 1 7
441
655
432
s3T
ooz)..-:\
t  2 . l

620
423-'l
s02J
s22
722
742
665
621
512
/ J I

< l t l

61U
404
Jzz
414
.503
542
776
424
740
602
772
434\
612J
7rI

1 2971

| .2929
| 2180
1 .2138
1.2087

| 2060

1 1750
t . l l . t l

1 . 1 5 1 2
1 . 1506
1 .1431
1 .1424
1  1 1 3 6
1 .0943
1.0928
1 .0913
1 .0483
1 .0438
| 0425

|  .o17 6

1 . 0 1 4 3

963.5

.9628
9587
9566
9566

.9278

.9256
9251

.9243

.8813

. 8 7 1 1
871r
8708

.8695

.8431

.8425

.8421

.8304

.8022

.8006

.7996

a A ( o u s )

1 . 2 9 8

1 .218

1 .208

1 .  17 .5

1  1 .51

1 143

1  . t t 1
| 09+

1.04 .5

| 0t7

.963

.9.59

.881

.871

.926

.843

.8305

.8013
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Taslr 7. X-Rev Pownnn Darl ron Os,ltrzewerrE FRoM Tacucnr (1961) Taeln 2

CuKa (Ni filtered) 35 kV., 10 mA. Scale factor: 16, multiplier: 1 time constant: 4 sec.,
divergence slit:2i', receiving slit:0.2 m/m, scatter slit:2i", scanning speed: 1o/min.

d (obs. ) cl(calc.) Ihkl

5
60

100
60

0 0 3 \
1 o  1 l
0 1 2
1 0 4 ,  1 1 0
0 1 5 ,  1 1 3
0 0 6 \
2 o 2 )
0 2 4
r 0 7  \
2 0 5 ,  t 2 1 l
t l 6 ,  1 2 2
2 1 4 , 0 1 8 ,
0 0 e l
o 2 7 l
1 2 s l
o 3 3 J
2 0 8 \
2 2 0 j
|  l e  I
2 r 7  |
2 2 3 , . 1  3 1 )
1 0 1 0 1
0 3 6  |
J  t z  )

0 1 1 1  \
3 1 5 , , 4 0 1 i
0 2 1 0 1
2 2 6  |
0 4 2  )
0 0 1 2 1

3 0 0

20
60

30
l 0

30

20

20

.5

10

30

.)

10

5b

10b

.5 .7e  A

4 . 9 8
t q t

3 . 0 0
2 . 8 7

2 . 4 9
2 . 2 8

2 . 2 3
2 . 0 3

1  . 9 1 8

1 762

1 .683

1 .660

1 . 5 1 9

1 .500

1 . 4 3 6

1 . 3 9 7

1 . 3 3 2

1.298

I
\

I
i

I
l

(

1

-  - ,  i
5 . / 4 4

J .  / . )

4 . 9 8
3 . 5 2
3 . 0 0
2 8 7
2 . 8 8
2 . 4 9
2 . 2 8
2 . 2 9
2 . 2 3
2 0 3
1 91-5
| 9t6
1 . 9 1 7
1  . 9 1 8
1 . 7 6 0
1 762
1 . 6 8 2
1 .683
1 .685
1 .658
1 .660
1 . 6 6 1
1 .5 r7
1 .520
1 .501
1 .502
1 .503
1 . 4 3 6
1.439
t . 3 9 4
1 .395
r . 3 9 6
1 . 3 3 0
I .  J J I

t . 332
r .295
1 .296
1 .297
1.298

I  Calculated on the basis of  a:7.05 i t .  c :17.n L.
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I'aslp 8. X-Rlv Powoet Dnre ron Bre,vrnrrr

(From Table II R. Van Tassel (1958))

Kipushi, Katanga

CoKa Fe Filter
5.7 cm camera

Beaver County, Utahr

FeKa Mn Filter
11 4 cm camera

uhkl

.5.7e A

3 . 5 9

3 .03
2 . 9 2
2 8 2
2 . 5 1
2 3 3
2 2 6

| . 9 5 2
l. 807
| 766

1 .680

1 .536

1 .501
1 . 4 7 7

f Nine other lines.

S
!V
w
M
W
S

M
M
w

s  8 8 4
5 .07
3 . 6 2

3 . 0 6
2.945
2.866
2.533
2.343
2.284
2 . 2 4 6
2 .080
1.964
1 .810
r . 7 7 0
t . 7 3 0
1.699
1 686
1 .658
t . 5 4 4
| . 5 2 9
1 507
1 . 4 6 9
1 . 4 3 3

VS
w
S
w
VS
M
M
M
M
S
w
VW
M
M
w
w
w
w
w
w
w
w
w
w

I Results by A. Pabst on analysis 3, Table 4.

range. Finally -a chart was made for all Possible values of Sin2 d for

CuKa:1.542 L and d spacings calculated from these figures.
Reflections were present only when (k - h +l) : 3n, a condition satisfy-

ing the obverse setting of the rhombohedron indexed on hexagonal axes-

Intensities were estimated visually.
The d spacings of the West Australian mineral agree closely with those

reported by Taguchi (Table 7) but the cell dimensions derived from these

values while identicallor a, differ by 0.2 A for the c axis. with a conse-

quent variation in the calculated d spacings and other unit cell constants.
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Osatizawaite

Japan (Taguchi)

Hexagonal-I{, pyramidal
(?)

Beaverite

Utah (Dana)

Hexagonal-R,

ditrigonal
pyramidal

7.0s  A
t7 23
2.444

earthy and {riable
1nASSCS

greenish yellolv

3.89-tl 02 4 . 2 0
(calc.)

n: l  735- l  757

birefringence strong

insol in water HNO:,

NHrCzHaOz Sol in HCI

or HrSO< (Conc boil)

R3m

7 . 2 $  A
t6.94
2 .35 t

earthy and fri-

able masses

canary yellolv

4  3 6  1 . 3 1
(calc.)

o variable
1 . 8 5 + 0 . 0 2

birefringence

Sol in HCI (boil)

X-ray powder data for beaverite do
the Powder Data Fiie, and are quoted
6 .

A comparison of the data lor alunite (ASTI'I 4-0865) with those of

osarizawaite reveals a close correspondence in the positions of the i ines

but a considerable variation in the intensities. Jarosite may be similarly

compared with beaverite with the exception that the strong line at 3.06

A (pabrt. Table 6) in beaverite is not resolved as two lines as in jarosite.
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