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Arsrnnct

An occurrence of blue zincian pisanite is described from Flin Flon, Manitoba. X-tay
measurements givea monoclinic lattice, space group P21f cwitlr.a:14.12'b:6 54, c:10.81A,
9:106". The unit cell contains 4 [(Fe, Cu, Zn)SOr THzO] with Fe:Cu:Zn:100:80:3
and specific gravity 1.95 (calculated). X-ray measurements of a crystal of pure artificial
FeSOr'THzOgavelattice dimensions a:l4.l l ,b:6.51,c:11.02A, B:105"15'with space
grortp P21fe. The r-ray powder patterns of the two materials are almost identical.

During the summer of 1950, several specimens of a bright blue translu-

cent mineral were sent to Professor Bruce Rose of Queen's University

by Mr. Ken Rose, from the Cuprus mine about twelve miles east of

Flin FIon, Manitoba The mineral occurs as a coarsely crystalline crust

up to one quarter of an inch thick on iron, copper and zinc sulphide ores

beneath the overburden and also in vugs within the ore and near the bed-

rock surface. The colour of the mineral is a somewhat lighter shade of

blue than that of bluestone (chalcanthite CuSOa sHrO).

A study of the material by r-ray methods soon identified it as a mem-

ber of the melanterite group of minerals. The data obtained did not,

however, agree completely with the published data collected in the

recent works of reference (Winchell, 1951 and Dana, 1951). There are

inconsistencies in the published data; Wyckotr (1951) quotes two sets

of cell dimensions and concludes with the statement: "Evidently more

work is needed." It is the purpose of this paper to present the new data

and to compare it with that already published.

Crystallography

The mineral occurs as a crystalline crust without development of

single crystals. The perfect (001) and poor (110) cleavaged (in the crystal-

lographic setting used in Dana) are easily visible in crushed material

and a cleavage fragment suitable for r-ray study is readily found.

A cleavage fragment was adjusted on the Buerger precession camera

with the good cleavage perpendicular to the pinhole. An orientation
precession film readily revealed the position of the symmetry plane. The

fragment was then readjusted with the mono-clinic symmetry axis paral-

Iel to the dial axis of the instrument. Precession films were taken about

the o axis (parallel to the good cleavage) and the c axis. The adjusted

crystal was then transferred to the Weissenberg camera and rotation,

I Referred to as cuprian melanterite in the abstract printed in t}re Proceed'ings oJ the

Royol, Society ol Canad,a, 1952, ool 46, p. 152.
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Frc. 1. Reciprocal lattice projection (top) and direct lattice (bottom) of melanterite

and pisanite. The cell proposed in this paper is indicated by a, c, B and H, K, L.The B-

centred cell of Ness is indicated by a', c' , H' , K' (the dashed lines). In the reciprocal lattice

projection circles represent the observed /z0l diffractions and crosses the observed /z1l

difiractions.

zero and first layer Weissenberg films were taken. Indexing of the pre-
cession fi lms and the reciprocal lattice projections of the Weissenberg
films (Figure 1) indicated a conventional cell of the monoclinic lattice
with the following dimensions:

a : 1 4 . 1 2 ,  b : 6 . 5 1 , c :  10.81A, B : 106"00'.

The observed diffractions conform to the following conditions: (Zftl)

all present, (/z0l) present only ior l:2n, (0k0) present only for k:2n.
These criteria are characteristic of the space group Czr5- P2r/c. In this
setting the cleavages are (101) and (111) and the traditional morphologi-
cal setting of Dana is related to the structural setting by the transfor-
mation formula : l0l /010 / l0l.
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A small crystal of chemically pure FeSOa.THrO was mounted on the
precession camera. The fi lms indicated that the crystal lattice is very
similar to that for the natural pisanite with space grotp P21f c and lattice
dimensions:

a : 1 4 . 1 7 ,  b : 6 5 1 , c : 11.024, n  :  1 0 5 0 1  ( '

In Table 1, the lattice dimensions and axial ratios from the l iterature
are i isted for comparison with the data obtained here. The early data of
Westenbrink (1926) have been accepted by Dana (1951) with the space
group given more specifically. Ness (1940) obtained a shorter D axis and
a different space group, the dimensions are given in the traditional
morphological setting. Our data agree closely with those of Ness except
for the Herman-Mauguin symbol for the space group. Wyckoff (1951) has
given Ness' dimensions in a different setting.

Tesr,r 1 MpteNtBnrrn aNo PrseNrtn: Cnvstettocnepnrc Der.t
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1 Probably in kX units.

The morphological axial ratio accepted by Dana (1951), but with
b halved, fits a B-centred cell of the structural lattice. Ilowever, there
is no symbol for expressing the glide plane in this setting of the space
group. The setting adopted here is that chosen by the usual conventions,
with o and c the shortest translations in the symmetry plane and B
least obtuse. It is a coincidence that the value for B in the two settings
is very similar. l,Ielanterite crystals are most commonly equant in habit
and therefore the new setting proposed here would be just as convenient
for the geometrici description of the crystals as the morphological setting
hitherto acceoted.
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Tasrn 2. Mnr.aNtnnttr atln Ptsenrrn: X-nav Powonn Dlra

Pisani te,  Monocl in ic,  PLr/c,  a:14.12,  b:6.54,  c:10.81A, 9:106";  Z:4

FeSOq'THzO Pisanite, (Fe, Cu, Zn)SOr'7HzO, Manitoba
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Composi,tion and cell content

A partial analysis of the natural material gave the following atomic
proport ions of  the metal  ions present  Fe:Cu:Zn:100:80:3.  A spectro-
graphic analysis showed the presence of manganese in minor amount.
This composition would lead to the name zincian pisanite as the most
appropriate for this mineral. Although melanterite, FeSOa.THzO, pisan-
ite (Fe, Cu)SOa.7HrO and boothite CuSO+.7HrO are isostructural there
is no evidence of the existence of a continuous series between the copper
and iron members in nature. The primitive cell of the structural iattice
conta ins 4[ (Fe,  Cu,  Zn)SO+.7HrO].

The measured specific gravity 1.91 agrees fairly well with 1.95, calcu-
lated for  the cel l  content  4[ (Fe,  Cu,  Zn)SOa.7HzO] wi th Fe:Cu:Zn
: 1 0 0 : 8 0 : 3 .

X-roy powder pattern

The powder patterns witb FeKa-radiation are very similar for pisanite
and artificial melanterite. The estimated intensities, (I) and measured
spacings (d) are given in Table 2 for both materials together with the
indices and calculated interplaner spacings for pisanite. This pattern is
diagnostic of the melanterite group but the differences between the two
patterns are not sufficiently significant to distinguish between melanter-
ite and pisanite by the r-ray powder method.
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