
MINERALOGICAL NOTES

THE AMERICAN MINERALOGIST, VOL. 54, MAY.JUNE, 1969

HAIWEEITE, A NEW OCCURRENCE IN BRAZIL

Wrrrr-c.M G. R. pB Calranco

AND

Datcv P. Svrseno, Department of Mr,neralogy, Uniaersity of
Sao Paul'o. Sao Paulo. Brozil.

Aesrnecr

Haiweeite has been found at Perus, San Paulo, Brazil, along fractures of a tourmaline-
bearing granite. The needlelike crystals of monoclinic symmetry have the optical con-

stants:a:1.533,  p:7.572,  "y:1.573;2V*:18o;  p leochroism pale yel low to color less.  Main

reflections of X-ray powder diagram, in A: 9.16 (10), 4.59 (7), +.+3 (6),3.20 (4), 8 07 (3).

IxrnooucuoN

Haiweeite, found for the first t ime at Coso Mountins, California, near
the Haiwee Reservoir (McBurney & Murdoch, 1959), has been also en-
countered at Perus, 25 km north of Sao Paulo,Brazil. Here, the haiweeite
occurs along fractures of a tourmaline bearing granite and correlated
intruded pegmatites, together with other species of uranium secondary
minerals, such as autunite, meta-autunite, uranophane, beta-uranophane
phosphuranylite, torbernite, meta-torbernite and uranium opal (Cam-
a rgo ,1969 ) .

Monpnorocy AND OprrcAL PRopERTTES

The haiweeite occurs as spherulites, aggregates of f ibrous radiated
crystals, which are coating the surface of other minerals, such as opal
and albite or some other primary granite mineral.

The needle-like crystals of haiweeite, usually having the dimensions of
fractions of a millimeter, show a pale yellow color, u/ith weak pleochroism
and a slight f luorescing reaction of green color under U.V. radiation.

Optically, haiweeite is biaxial (-), with 2Vn:19", as determined by
Mallard's procedure, strong dispersion r))v, and a calculated birefrin-
gence of  ( t - " ) :0 .040.

The Y (0) vibration is parallel to the crystal elongation, which coin-
cides with the crystallographic axis b. The extinction is parallel to the
Iarger dimension of the cr-vstals, which seem to have monoclinic sym-
metry, and the following orientation is suggested for the optical con-
s tan ts  (F ig .1 ) ;

Indices of refraction

Z : 7 : l ' 5 7 3
b : Y : B : 1 . 5 7 2

X -- a : 1.533 (calculated)

Pleochroi.sm

colorless
pale yellow
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Frc. 1. Spherutrti;Or, ,"*tical orientation of haiweeite.

Under progressive heating in contact with air, the mineral undergoes a
complete transformation, and at 800oC, after two hours of continuous
heating, haiweeite changes to a reddish material, not f luorescent under
U.V. radiation, optically biaxial (-), and having refractive indices:
Z : t : 1.7 20 and I/ : 0: t.696.

X-Rev DrnlnecrroN Powopn Dere

The spherulit ic material, coating the granite fracLures, was treated
with bromophorm and the heavy fraction, used for X-ray diffraction
(Table 1). Some interplanar spacings, found by McBurney and Murdoch
(1959) for the Coso Mountains specimen, do not occur in the X-ray
powder diagrams of Perus material. This may be explained by a mixture
of two phases in the Coso Mountains specimens, what is not the case
for our material.

For two reasons the X-ray diagram of haiweeite could not be con-
veniently indexed. (1) The extremely minute dimensions of crystals
prevented the use of monocrvstal determinations and'(2) The figures
given by McBurney and Murdoch (1959) for the unit-cell parameters of
haiweeite were unsatisfactory for indexing either for Coso Mountains or
Perus material. The heated material gave the X-ray diffraction pattern
of Table 2.
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Taer,r 1. X-nev Powrrn PlrrrnN or Hatwlerru.

Haiweeite of Perus,

Sao Paulo, Brazil
(Cu Ka)

Haiweeite and meta-

haiweeite,
Coso Mts., Calif.

Haiweeite of Perus,

Sao Paulo, Brazil
(Cu Ka)

Haiweeite and meta-

haiweeite,
Coso Mts., Calif.

d (A) I/Io I/Io d (L) I/Io d (A) r/ro

9 . t 6
8 . 0 7

5 . 0 0

4.  59
1 . 4 3

3 . 6 6
3 . 5 5
3 . 4 1
J . J I

3 2 0

3 0 3

2 . 8 2
2 .63

1

7
6

3
3
2
2
4

2

1
1

9 . 1 4
8 . 0 5
7 .05
) .  J J

5 . 0 6
4 . 9 0
+.  50
4 . 4 2
3 . 8 2
3 . 6 4
3 . 5 4

3  . 3 0
3 . 1 9
3 1 0

2 . 9 1
2 . 8 1
2 . 6 2

t0
2
4

2
I

o
6
2
0 . 5
4

3
5
5

3
1
2

2 . 5 t  0 . 5
2 . 3 9  1
2 . 2 9  1
2 . 2 2  1
2 . t 0  0  5

1 . 9 3  0 . 5
1 . 8 9  0  5
1 . 8 6  0 . s
1 . 8 3  1
1 . 7 8  1
r . 7 +  0 . 5

1  6 5  0 . 5
1 . 6 3  0 . 5
1 . 5 9  0 . 5
1 . 5 6  0 . 5
1 . 5 3  0 . 5
1  5 0  0 . 5

2 . 5 t  1 0 . 5
2 . 3 9  2
2 . 2 8  2
2 . 2 1  1
2 . l t  1
1 . 9 8  1
1 . 9 2  1
1 . 8 9  1
1 . 8 5  0 . 5
1 . 8 3  1
1 . 7 8  1
l .  / J  l

1 . 6 8  1
1 . 6 5  0  s
1 . 6 3  0 . 5
1 . 5 9  |
I . J O  I

1 . 5 3  0 . 5
1 . 4 9  0 . 5

TaerE 2. X-nrv Powonn Patrnnm oI HEATED Hatwlnrte, (800 "C, 2 Houns),

CuKa. PBnus. S.to P,qulo, Bnezrl

d(A) r / ro d.{) I/Io I /1, d (A) r /Io

8 8 9
5 . 9 2
4 . 8 9
4 . 2 3
3 . 5 6
3  . 3 9

3 . 1 6
3 . 0 6
2 9 4
2 . 7 8
2 . 6 3
2 . 4 5

I
6
7
6
0 . 5
4

o

10
9
7
1
5

2 . 3 4  +
2 . 2 1  5
2 0 8  6
1 . 9 7  4
1 . 9 0  1
1 8 6  1

t . t l  o

1 . 6 9  0 . 5
1 6 6  0 . . s
1 . 6 3  0 . 5
I  _ . ) /  I

Acxrowr-encue sts

The authors express their gratitude to Professor J.M.V. Coutinho oi the Department

of Mineralogy and Petrology of the University of Sao Paulo, for the suggestions made in

the optical properties of the mineral.

RnlonoNcrs

Cau.r.nco, W. G. R. (1969) Minerals uraniJeros de Perus, Sao Paul'o, Braz'il. Bol. Foc.

FiIosoJ. Cimc. Lctt. Unir:. Sao Paul,o (in press).



MIN]J.RALOGICAL NOTES 969

McBunrtrv, T. C., aNn J. Munoocn (1959) Haiweeite, a new uranium mineral from
Ca.lifornia. Amer. Mi,neral.. 4, 839.

1}IE AMERICAN MINERALOGIST, VOL. 54, MAY,JUNE, 1969

TRIPHYLITE-SARCOPSIDE-GRAFTONITE INTER-
GROWTHS IIRONI CUSTER, SOUTH DAKOTA1

DoNarn R. Pnacon, Department oJ Geology and Mineralogy, The Uni-
versity oJ Michigan, Ann Arbor, Michi,gon,48104.

Assrt,{cr

Sarcopside occurs as crosscutting sets of laths, oriented approximately parallel to
lll2l oI triphylite at the Bull Moose Quarry, Custer, South Dakota. The textural relations
indicate an origin through exsolution and in this respect the material is similar to graftonite-
sarcopside and graftonite-triphylite intergrowths. Graftonite-sarcopside intergrowths are
also found at the BuIl Moose Quarry, as well as specimens showing the expected coexistence
of all three phases.

Graftonite, (Ca, Mn, Fe)3(POa)2, occurs as a primary mineral in
pegmatites, generally in oriented lamellar intergrowths with an iron-
r ich member of the tr iphyl i te- l i thiophi l i te series (LiFePO+-LiMnPOa).

Intergrowths of sarcopside, (Fe, Ca, Mn)3(POa):, with graftonite have
recently been described as the ubiquitous mode of occurrence of sarcop-
side. Hurlbut (1965), Peacor and Garske (1964) and eech, et at.  (1962)

have described such occurrences from pegmatites, and Olsen and
Fredriksson (1966) have noted similar textures as occurring in meteorites.
Intergrowths of both sets of minerals have been ascribed to exsolut ion
from a single high-temperature phase, Hurlbut noting that graftonite is
the indicated "host" phase, on the basis of textural relat ions, in the case
of graftonite-sarcopside intergrowths.

The Bull  Moose pegmatite quarry, Custer, South Dakota, is well
known among mineral collectors as a source of specimens of unusual
secondary phosphates such as hureauli te, strengite, tavori te, rockbridge-
ite and barbosalite. The abundant primarv phosphate from which
these were derived is general ly referred to as "tr iphyl i te." The writer
recently observed some unusual textural features in the primary phos-
phates, some resembling those involving sarcopside and graftonite. Al l
specimens were collected from the dump, where individual specimens
are up to three or four feet in diameter. As described by the quarry owner,
these materials were quarried out as several large single crystals from the

1 Contribution No. 296, from the Mineralogical Laboratory, Department of Geology
and Mineralogy, The University of Michigan, Ann Arbor, Michigan 48104.




