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Ansrnacr

Moorhouseite and aplowite are new supergene cobalt sulphate minerals from Walton,
Nova Scotia. Moorhouseite, CoSOa.6HgO, is monoclinic with o : 10.0 A, b : 7.2,
c -24.3,9:98o22t, Z:8, S.G. 1.97 (meas.), 2.006 (calc.).  X-ray spectrographic
analysis gave Co:Ni:Mn:Cu:Fe:Zn : 100:45:21:9:6:1. The mineral has very small
(-)2V, a :  L.470, y :  I .496.'Ap lowi te ,  

CoSOa.4HrO,  i s  monoc l in ic  w i th  o :5 .944,  b :13 .56 ,  c :7 .90 ,  B  =
90'30' calculated from the powder pattern; Z - 4, S.G, 2.33 (meas.), 2.359 (calc.).
X-ray spectrographic analysis gave Co:Mn:Ni:Cu:Fe:Zn: L00:50:45:3:2:2. The
refractive indices are 1.528 (min.), L.536 (max.), Both aplowite and moorhouseite are
pink, water-soluble, and give r-ray powder patterns identical to their synthetic equiv-
alents.

INrnooucnoN

Aplowite, CoSOa.4HrO, and moorhouseite, CoSOa.OHzO are new
minerals discovered on material collected by Boyle during his investiga-

tion of the geology of the Walton-Cheverie area of Nova Scotia (Boyle,

1963). The cobalt sulphates occur at the Magnet Cove Barium Corpora-

tion mine, which is about 2f miles southwest of Walton. The Magnet

Cove property is the largest producer of barite in Canada and in addition
has an associated high-grade lead-zinc-copper-silver orebody which has
recently been developed and brought into production.

Aplowite and moorhouseite occur together as closely associated water-
soluble patchy effiorescences on a 2" X 4't X 8" specimen containing

various sulphides in a barite-siderite matrix. The sample was wrapped
in the field in several layers of polyethylene and examined by x-ray
immediately after unwrapping. No change in the minerals has been de-
tected after more than a year of exposure in the laboratory. Detailed
mineralogical studies of the Magnet Cove deposit have indicated that
colloform cobaltian and nickelian pyrite occurs abundantly and is the
most probable source of the supergene cobalt sulphates.

MoonnoussrrB

C r y stallo gr aph'ic pr o p er t'ie s
The theoretical formula of moorhouseite is CoSOa.OHzO and as such

the mineral is a new member of the hexahydrite group comprising
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hexahydrite (MgSOa.6HzO), bianchite (ZnSOn.6HrO), and ferrohexa-
hydrite (FeSOa.6HzO). Additional artificial isomorphous members are
known.

The minerals of the hexahydrite group are monoclinic, prismatic.
Artificial CoSOa.OHzO is easily precipitated from aqueous solutions;
crystals are thick tabular {001}. Morphological data are given in Groth
(1908). Rotation, n-level Weissenberg, and precession photographs about
a and c obtained from a crystal grown at 55o C. gave a : 10.04, b : 2.2,
c : 24.1, p 98o39', space group C2/c or Cc. These results are in good
agreement with those obtajned in the crystal structure study by Zalkin
et al. (1962): a : 10.032A, b : 7.233, c:24.26L, g : g8o22t. With
morphological c doubled, the r-ray cell compares as follows:

a:b:c : 1.387:1:B.Bb4, p g\o22, (x-ray)
a:btc : 1.396:1:3.38L, p 98o49, (morph).

X-ray powder data for moorhouseite and synthetic CoSOa.6HzO are
given in Table 1. The measured d-spacings and visually estimated
intensities were obtained from films taken with a 57.3 mm. diameter
camera and filtered iron radiation.

Physical and optical, properties

Moorhouseite is pink (close to Ridgeway's light pinkish cinnamon),
and has a vitreous lustre, white streak, conchoidal fracture, and a hardness
of. 2t, A specific gravity of 1.97 was obtained from natural material by
suspension in heavy liquids. Pure synthetic CoSOa.6HrO has a measured
S.G. of 2.OA-2.04, and a calculated S.G. of 2.006 based on unit cell con-
tents of 8(CoSOa.6HzO) and the lattice constants obtained by Zalkin
et al., (L962).

In transmitted light, moorhouseite is granular to fine-grained columnar
with pale pink colour and pleochroism. The mineral is biaxial negative
with a : L.470, t : L.496, (-)2V 20" * 10o and absorption X >> Z.
Although the indices of synthetic material are slightly variable, the crystal
used for the x-ray study gave a 1.47L, p L.496, y L.4g7, (-)2V very
small, I/ : b.

Chem'i.cal, d'ato
It was impossible to obtain sufficient moorhouseite for a complete

chemical analysis, but approximately 6 mg. of hand picked material were
used for r-ray spectrographic analysis. As moorhouseite is easily soluble
in water, the cations were determined by ,c-ray spectroscopy of aqueous
solutions using the ratio method outlined in Jambor, Lachance, &
Courville (1964). The cation atomic ratio was found to be Co:Ni:Mn:
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Tesls 1. X-nev PowonR DATA FoR SYNTHETTc CoSOa.6HgO AND MooRHousEITE
Indexing based on dimensions g:ven by Zatkin et d. (1962)
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Cu:Fe:Zn : L0O:45:2L:9:6:1. Traces of Si, Mg and Ca were found by

optical spectrography. The formula is thus essentially (Co,Ni,Mn)

SOa.6HzO, or theoretically, CoSOa.6HzO. The artificial nickel analogue

is also known, and it is proposed that in natural materials the name moor-

houseite be applied to the appropriate hexahydrates with Co dominant.

The mineral is named for W. W. Nloorhouse, Professor of Geology in the

University of Toronto.

Apr-ownB

The theoretical formula is CoSOa.4HzO. The mineral is closely asso-

ciated with moorhouseite, occurring as patchy effiorescences and as

coatings next to the rock surface, beneath moorhouseite.
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Propert'ies

Aplowite has a pink colour (Ridgeway's La France pink) which is much
brighter than that of moorhouseite. The mineral has a white streak,
vitreous lustre, and a hardness of about B, x-ray spectrographic analysis
on about 2 ^g. gave the following atomic ratio for the cations:
Co : Mn : Ni : Cu : Fe: Zn : 100 : 50 : 45 :Z:2:2. Optical spectrography showed
traces of Mg, Si, Ag, and Ca. The cation ratio, compared to that given
for moorhouseite above, indicates that aplowite did not {orm by dehy-
dration of the associated hexahydrate.

In transmitted light, aplowite is very finely granular and weakly tinted
pink. Because of the small grain size and complexly intergrown narure,
the optical characteristics of the mineral could not be well-defined. The
measured refractive indices 1.528 (min.), 1.536 (max.), are considerably
lower than those obtained from artificial material prepared bydehydration
of CoSOa.6HzO - z-ro. 1.533, n**. I.546, The lower refractive indices
obtained for the walton mineral possibly result from the substitution
of abundant Mn.

Larsen & Glenn (1920) report that artificial cosoa.6Hzo dehydrates
rapidly on exposure to air to form a pentahydrate vrith a 1.581, p L.E4g,
t I.552. They also report that material formed by dehydration of
CoSOa.6HzO in a desiccator has the following optical properties:

ot : I.b29 + 0.003 oisine_pink
p : L 5 4 6 + 0 . 0 0 3

r;*:fff,*lilri;ffiJih
In this laboratory, dehydration of CoSOa.6HsO invariably led to the

formation of the tetrahydrate. The refractive indices of the latter material
correspond well with the above data given by Larsen & Glenn, and under
these circumstances, it is suggested that their optical data may charac-
terize coso 4.4Hzo, However, additional study of synthetic aplowite is
clearly required in order to delineate its optical properties and establish
the effects of minor element substitution-particularly manganese.
Although various tetrahydrates can be directly precipitated from aqueous
solutions, we have unfortunately had little success in crystallizing such
material in this laboratorv.

X-ray d,ata

As the r-ray powder pattern of aplowite is essentially identical to that
of artificial CoSOn.4HrO (Table 2), it is evident that the mineral is a
new member of the tetrahydrate sulphate group of which MnSOa.4HzO,
FeSOa.4HrO, and MgSO n. HzO are known to occur in nature. By analogy
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Tesr-p 2. X-RAY DATA ron Ar:rrrtcrer- CoSOa.4HzO AND APLowrrE
nnou Wer-tox, Nove Scorra
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to the unit cell data of the iron member of the group' aplowite is mono-

clinic, space group P2tfn, with the following unit cell dimensions calcu-

lated from the r-ray powder pattern: a 5.94 A, b 13.56, c 7'90, p 90o31''

Assuming Z : A,the calculated specific gravity for (Co,Mn,Ni)SOa' 4HzO

with Co:Mn:Ni : 100:50:50, is 2.359. By suspension in heavy liquids,

the measured specific gravity was determined as 2.33'

The name apiowite is proposed for naturally occurring compounds with

the ideal formula CoSOa.4HzO, and is intended to include all the iso-

morphous tetrahydrate sulphate members in which cobalt is the dominant

cation. The mineral is named for A. P. Low (1361-1942), Canadian

geologist, and one-time Director of the Geological Survey of Canada.
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Aplowite and moorhouseite have been approved as new minerals by
the International Commission on New Minerals and Mineral Names.
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