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ABSTRAcT

Rapidcreekite, ideally Ca2(SO/(COr1.4gr6, is a new
secondary mineral species from the Rapid Creek area,
northe.rn Yukon Territory. It occurs on bedding planes and
joint surfaces of a quartz-rich iron formation, as crystal-
line coatings and sprays of white to colorless acicular crys-
tals. The symmetry is orthorhombic, space gogp Pcnb,
with a 15.49(l),  ,  19.18(l),  c 6.157(4) A, a:b:c
0.808:1:0.321, Z = 8. Individual crystals have a maximum
len&h of 2 mm and are elongate [001], with forms {010}
broad and {100}, {001} minor. The streak is white; lustre
vitreous; brittle, fracture splintery; Mohs hardness 2;
cleavage {010} perfect and { 100} good; D(meas.) 2.21(l),
D(calc.) 2.239 g/cms; nonfluorescent in ultraviolet light.
Rapidcreekite is biaxial positive, cr 1.516(l), 0 1.518(l), r
1.531(l), 2Z* (meas.) 45Qr',2Zxk*.lc.) 4", indicatrix
orientation X = c, Y=a, Z=b. The strongelit eight lines
in the X-ray powder-diffraction pattern [d in A(I) (hkl)] are
7.78(100x200), 4.3r(7 0)Q2r), 3.88(70X3 l 1,400,23 l),
3. l  I  (80X42 1,002), 2.9r7 (s0)(43 r),  2.7 97 (60)( l  61),
2.555(s0)(142,322) and 1.899(50)(303,580,233,082).
Microprobe analyses and TGA-EGA gave CaO 36.3, SO3
26.1,CO214.0 and }J2O 23.6, sum l@.0 wt.Vo. The name
refers to the general locality.

Keywords: new mineral species, rapidcreekite, calcium sul-
fate carbonate tetrahydrate, Yukon, Rapid Creek, X-
ray data, chemical composition.

SOMMAIRE

La rapidcreekite, dont la formule iddale est Ca2(SOa)
(CO3).4H2O, est une nouvelle espbce min6rale secondaire
d6couverte dans la r€gion du ruisseau Rapid, dans le Nord
du Yukon. On la trouve sur les plans de stratification et
de s€paration d'une formation de fer riche en quartz, sous
forme d'enduits ou de gerbes de cristaux aciculaires blancs
ou incolores. La symdtrie est orthorhombique, grolrpe spa-
tiaT Pcnb, a 15.49(1),, 19.18(1), c 6.157(4) A, a:b:c
0.808:l:0,321, Z: 8. Les monocristaux ont, tout au plus,
2 mm de longueur et sont allongds [001], la forme {010}
est large et les formes {l@} et {001} sont eftoites. Ces cris-
taux sont fragiles, d trait blanc, 6clat vitreux et cassure
esquilleuse; de duretd 2 sur l'4chelle de Mohs. La rapid-

creekite prdsente un bon clivage {100} et un clivage par-
fait {010}. Sa densit€ est de2.2l(l) (mesur6e) et 2.239 (cal-
cul6e); elle n'est pas fluorescente sous l'ultraviolet. Elle est
biaxiale positive, a 1.516(1), B 1.518(l), 7 1.531(l),2V"
(mesur6) 45(3)", 2Vr(calcul6) 43 " ; l'orientation de I'indi-
catrice est: X = c, Y = a, Z = b. Les huit raies les plus inten-
ses dg diagramme de poudre obtenu par diffraction X [d
en A(t)(afDl sont les suivantes: 7.78(100)(200),
4.3 | Q 0)Q2r), 3. 88(70X3 r 1,400,23 I ), 3. I I (80)(421,40q,
2.9 t7 (50)(43 t), 2.7 97 (60',)(r 6r), 2.s 5 5 (s0)(r 42,322) eI
1.899(50)(303,580,233, 082). Les analyses i la microsonde
6lectronique et I'analyse thermogravim€trique * analyse des
gaz 6mis CIGA-EGA) donnent: CaO 36.3, SO3 26.1' CO2
14.0 et H2O 23.6, total 100.090 (en poids). Le nom rap-
pelle I'endroit oir la nouvelle espdce a 6t6 trouv6e.

Mots-clds: nouvelle espbce min6rale, rapidcreekite, sulfate
et carbonate de calcium tetrahydrate, Yukon, Rapid
Creek, donndes de rayons X, composition chimique.

INtnooucrtoN

The Rapid Creek - Big Fish River area of the
northern Yukon Territory is best knpwn for the
unique assemblages of phosphate minerals that occur
in a sequence of Lower Cretaceous (Albian) iron-
stones and shales. However, recent surface-
weathering has resulted in the formation of many
secondary sulfate and carbonate minerals, most of
which have not been reported to date. Among these
are aragonite, nesquehonite, dypingite, hydromagne-
site, gypsum, hexahydrite, halotrichite, epsomite,
jarosite, natrojarosite and diadochite (a sulfate-
phosphate).

Rapidcreekite, ideally Car(SOn)(CO).4HrO, is a
new mineral species first encountered in 1983, and
to date found only at one locality along the valley
of a tributary (unofficially, Crosscut Creek) of Rapid
creek,  at  la t i tude 68"33'45 ' ,N,  longi tude
136"47'30'W. Rapidcreekite occurs as a secondary
phase on dilated joint-surfaces and bedding planes
in a blocky, quafiz-rich bed in the sideritic iron-
formation. Minor amounts of glpsum and aragonite
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are associated with rapidcreekite, and kulanite is
found on the holotype specimen.

The mineral is named for the general locality; both
name and mineral have been approved by the Com-
rnission on New Minerals and Mineral Names,
I.M.A. The holotype specimen, consisting of a few
grams of material on matrix, is housed in the Sys-
tematic Reference Series of the National Mineral Col-
lection, at the Geological Survey of Canada, Ottawa,
under catalogue number U346. Addiiional speci-
mens of rapidcreekite are preserved at the Geologi-
cal Survey and at the Mineral Sciences Division,
National Museum of Natural Sciences, Ottawa.

Pnvsrcal AND OPTICAL PRoPERTIES

Rapidcreekite occurs most commonly as radiat-
ing sprays of white to colorless acicular crystals, in
both isolated clusters and pervasive coatings on rusty-
weathering quartz-rich iron formation. Individual
crystals are colorless, transparent and acicular, elon-
gate parallel to [001], with forms {010} broad and
tl00l, [001] minor (Fig. 1), and approach 2 mm in
maximum length. The coarser material has a length-
to-width ratio of about 50:1. Bundles of individual
crystals appear lath-shaped. The mineral is brittle
with a white streak, vitreous lustre, splintery frac-
ture, and a Mohs hardness of 2. Observed cleavages
are [010] perfect and {100} good. Rapidcreekite is
nonfluorescent under both long- and short-wave
ultraviolet radiation. Although the mineral dissolves

Ftc. l. Scanning-electron photomicrograph of rapid-
creekite showing typical habit of crystals. Lenglh of bar
is l0 rn..

slowly in heavy liquids, a measured density of 2.21(l)
g,/cm3 was obtained, in reasonable agreement with
the calculated density of 2.239 g/cm3 for
CalSo)(Co)4}J2o.

Optical measurements were made on a spindle
stage using sodium light O 589 nm). Rapidcreekite
is biaxial positive, cu 1.516(l), 0 1.518(l) and y
1.531(1). The measured 2V*is 45(3)", close to the
calculated value of 43 " . Optical orientation is X: c,
Y:a and Z:b.

CRYSTALLOGRAFHY

Precession single-crystal studies employing Mo
radiation of two crystal fibres show that rapidcreekite
is orthorhombic, space grovp Pcnb, with measurgd
unit-cell parameters a I 5.45, b 19.16 and c 6. I 65 A.
The levels collected are hle0-hk2, 0kl-Skl and
h\l-h\l. The X-ray powder-diffraction data (Table
l) were^refined on l8 reflections between 3.005 and
1.655 A for which unambiguous indexing was pos-
sible, based on precession single-crystal films. The
refined unit-cell par4meters arei q 15.49(l), b
19.18(l), c 6.151(4) A, V tgZg.Z 43, and q:b:c
0.808: I :0.321. The strongest diffraction-lines are
close to those of gypsum, but the complete powder-
pattern is significantly different from any mineral
ofthe gypsum group. However, the powder data are
very similar to the unnamed calcium arsenate @.D.F.
29-294) described by Walenta (1972) from the
Johann mine, Wittichen region, Germany. There
seems little doubt that this latter mineral is the
arsenate analogue of rapidcreekite. This is further
supported by the near-identity of their optical
properties.

TABLE I. X.RAY POVDER-DTFFRACTION DATA FOR RAPIDCRBEKITE

r* a,i .*. a,i."t". hkl td oA .*. oi *t". hk'l

100 7.7t
20 5.t t9

J  4 . 9 1
l 0  4 . 6 t
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2.370 l to
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5
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2 . 2 1 2  l 8 l
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Ftc. 2. Infrared-absorption spectrum for rapidcreekite.

CHEMISTRY

Rapidcreekite was analyzed by means of a
Materials Analysis Company (MAC) electron
microprobe equipped with a KEVEX energy-
dispersion spectrometer (M. Bonardi, analyst).
Accelerating voltage was 20 kV with a sample cur-
rent of l0 nA as measured on kaersutite. To
minimize sample degradation and compositional
change due to electron bombardment, a slightly defo-
cused beam was used over a counting time of 100
seconds.

An energy-dispersion scrm on a hand-picked crys-
tal aggregate indicated that Ca and S are the only
elements present with atomic number gleater than
10. Subsequent energy-dispersion analyses were made
using gypsum (NMC 17182, Moose River, Ontario)
as a standard. Analytical data were corrected with
EDDI, an in-house energy-dispersion data-reduction
program written by G.J. Pringle. TGA-EGA
@volved Gas Analysis) determinations for H2O and
CO2 were made on 3.605 mg of sample using the
Mettler thermal analyzer and integrated mass-
spectrometer at the Royal Ontario Museum. Major
peaks at 230",660" and 1105'C are ascribed to the
evolution of H2O, CO2 and SO3, respectively.

A 25 mg sample of rapidcreekite was checked for
the presence of other anions using a Dionex anion
chromatograph. Results of one analysis were: F-
0.09, Cl- 0.03, PO4r 0.07 and NO3- 0.15 weight go,
most likely attributable to contamination.

Combined analytical results gave CaO 36.3, SO3
26.1, CO2 14.0 and Il2O 23.6, total 100.00 weight
90. Assuming S = I , the empirical formula for rapid-
creekite is Ca,.er(SO)r.00(COJo.e8.4.02H2O or,

ideally, Caz(SO+XCO).4HzO with Z=8. The
mineral dissolves slowly in 1090 HCI with slight effer-
vescence.

Calculations using the Gladstone-Dale relation-
ship yielded Kc = 0.232 and Kr : 0.233 for cons-
tants reported by Mandarino (1981); hence
l-(Kp,/Kd is 0.0043, indicating superior compatibil-
ity (Mandarino 1979).

An infrared-absorption analysis @ig. 2) indicates
that the formula CaISO)(CO3).4H2O is to be
preferred over Ca2(SO)(HCO3XOH).3H2O. No
positive evidence was found for the presence of
HCO3- or OH- in rapidcreekite. However, a crystal-
structure determination would be necessary to verify
the correct formula.
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