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ABsrRAcr

Donnayite occurs in pegmatite dykes, miarolitic
cavities and interstices in nepheline syenite at Monr
St-Hilaire, Qu6bec. Usually associated with
microcline, analcime, calcite, natrolite, chlorite,
aegirine, arfvedsonite and other minerals, donnayite
commonly occurs in syntactic intergrowths with
ewaldite, a Sr analogue of ewaldite, mckelveyite,
and rarely with synchysite. Crystals, 0.05 to 2 mm,
vary in habit from platy, tabular, columnar, saucer-
shaped, barrel-shaped to irregularly granular; they
are usually pale yellow to yellow, but also colorless,
white, grey, brown to reddish brown, with a white
streak and vitreous lustre. Hardness - 3. Dore =
3.30 and Dcarc = 3,266 g/cmg. Basal cleavage in-
distinct to fair. Dissolves in HCI with strong effer-
vescence. Optically, biaxial negative, with a 1.551-
L.561, p 1.646, y 1.652,2V 0--20", X = cr'. Don-
nayite is isomorphous with weloganite (as shown by
the following unconventional setting): triclinic Pl,
a 9.000, b 8.999, c 6.7934., a 102.77, p tt6.28,
y 59.99', Z - t. The nine strongest powder dif-
fract ion l ines are: 6.103 (4)(001), 4.368 (7)(120,
ztT, tl,q, 3.209 (3)(t2t, tll, 2tZ), z.B3g (10)
(zLr, rlL r2l), 2.598 (4) (33T, 030, 301),_2.038 (3)
(310, r13, 2t2, 00_3, (2j018 (3) (242, 222, 420),
1.928 (.3) (333, 303, 032,032,301, 331), 1.694 (3)
(542, 5tl, tao, 150, 4T1, 4sT, 214, tI3). Twin-
ning by rotation about [103]rroo and bV reflection
across (010), (3OT) or (3:t) is extremely common.
Electron microprobe analysis gives: Na2O 3.37,
CaO 5,75, BaO 0.85, SrO 35.8, Y2Os 13.1, NdrOs
1.83, La2O3 0.45, COz (30.98), HrO (6.34), sum
98,47Vo, CO2 and HzO are assumed to be stoichio-
metric. The analysis corresponds to Na6.rr(Cae.37
Nd6.eel.as.m) (Srr.ssBae.e5) Yo.go(COa)6.3HrO, or ideal-
ly NaCaSrgY(COe)6.3H2O. New data show that
mckelveyite is also triclinic, isomorphous with
weloganite and donnayite; its original analysis may
be recalculated to (Nar.rrKn.62) (Cae.7sU o.rr) (Bzr.r,
Sro.rz) (Yo.zoREo.rr) (CO")..3.48HrO, close to NaCa-
Ba3Y(COs)6.3HsO.

Sorvrvrens

La donnayite se pr6sente dans des dykes pegma-
titiques, cavit6s miarolitiques et fissures dans ia
sy6nite i n6ph6line du mont St-Hilaire, dans la
province de Qu6bec. Elle s'y trouve ordinairement
associ6e aux espbces suivantes: microcline, analci-
me, calcite, tratrolite, chlorite, aegyrine, arfvedso-
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nite. Elle forme des groupements syntaxiques avec
l'6waldite, l'6waldite strontique, la mackelveyite et,
mais rarement, avec la synchisite. Le facids des
cristaux est variable: aplati, tabulaire, prismatique,
en forme de soucoupe ou de tonnelet, en masses
grenues. Ces cristaux, dont la taille oscille entre
0.05 et 2mm, sont normalement de couleur jaune
ou jaune p6.le, parfois incolores, blancs, gris, bruns ir
rougeAtres, i poussidre blanche et 6clat vitreux.
Duret6 3. Dor" 3.30, D",1" 3.266, Clivage paralldle
i la base (plan du facids tabulaire), indistinct ou
assez bon. Ce min6ral est soluble dans HCI aves
forte effervescence. Observations optiques: cu 1.551
- 1.561, P 1.646 "t 1.652,2V (-) 0-20", X = c*.
La donnayite est isomorphe de la weloganite, tri-
clinique Pl, a 9.000, b 8.999, c 6.7934, q 702.77,
P 116.28, ̂ y 59.99", Z - L (maille non-convention-
nelle pour montrer l'isomorphie). Pour les neuf
raies les plus intenses du diagramme de poudre,
6.103 (4) (001), 4.368 (7)(120, zt l ,  tr0), 3.209
(3) (r2r, r1r, 2r2), 2.839 (10) (2lL,rlL r22),2.s98
(4) (33I, 030, 301), 2.038 (3) (310, 1r3, 2ry,003),
2.0_18 (3) (242, 222, 420), 1.978 _(3)_(333, 3Q3-
032,032,301, 33 1), 1.694 (3) (542, 5L2,140,150, 4rl,
45T,214, 113). Macles trds fr6quentes: par rotation
[103L20"; par r6flexion (010), (3OI), (l3l). La sonde
6lectronique donne Na2O 3.37, CaO 5.75, BaO
0.85, SrO 35.8 Yrq 13.1, NdrOB 1.83, LazOa 0.45,
CO, (30.98), HrO (6.34), total 98.47Vo (on admet
que COz et HzO sont stoechiomEtriques). Cette ana-
lyse conespond ir Nao.rr(Cao.s?Ndo.osllao.or) (Srr.r"
Bao.or)Yo.ee (COs)s.3H2O, soit id6alement NaCaSr3
Y(CO3). .3HrO. La mackelveyite, r6examin6e, s'avd-
re triclinique, isomorphe de weloganite et donnayite;
sa composition originelle peut s'6crire (Nat.*Ii.or)
(Cao.zsUo.rz) (Ba2.z2sr0.r7) (Y0.?oREoje) (CO3)0.3.48H2O,
soit NaCaBasY(COs)o.3HrO comme formule id6a1e.

(fraduit par la R6dactiotr)

INTRoDUcTIoN

ln 7973 a specimen from mont St-Hilaire,
Qu6bec, labeled 'obrockite" was sent by D. W.
Richerson to one of us (GYC) for verification.
The specimen is composed of arfvedsonite,
aegirine, calcite, sphalerite and minor amounts
of catapleiite filling the interstices of coarse mi-
crocline crystals. The so-called "brockite" occurs
as aggregates of approximately 0.5mm tabular
crystals which usually display rough, irregular
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Frc. 1. Scanning el€ctron photomicrographs of donnayite. (a) Parallel
growth or twinned crystal aggregate (1 mm dia.). (b) White tabular
crystals (1 mm) of donnayite with brownish-red globular gaidonnayite
crystals. (c) Saucer-shaped crystals (0.2 mm). (d) Columnar (1 mm long)
aggregates displaying crystals with pedial termination. (e) Barrel-shaped
crystal (1.5 mm long). (f) Hemimoryhic crystals (0.2 mm) with pedial
termination.
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and somewhat curved surfaces with an overall
hexagonal crystal outline. Some. crystals are
transparent with a pale yellow color but most
crystals show a gradation of color from pale
yellow and transparent near the rim to dark
reddish brown and alrnost opaque totrard the
core. Under high mapification, with a scan-
ning electron mictoscope, each "crystal" was
found to be composed of numerous individuals
in sub-parallel to parallel growth (Fig. 1a), too
small to be separated for single-crystal X-ray
work. Preliminary optical and X-ray studies
together with electron microprobe analyses in-
dicated the mineral to be a new species, a
Y-bearing analogue of weloganite (NazSrZr
(COg)e.3HO: Chen & Chao 1975, Grice &
Perrault 1975). However, due to the small
amount of material available and the lack of
truly single crystals, a complete description of
the mineral was not possible and the mineral
was therefore tentatively designated UK33.

A year later, the mineral was again en-
countered in small quantities in varied mineral
associations, habits and colors on newly col-
lected specimens and on specimens sent to us
for verification from several advanced mineral
collectors. It became possible, therefore, to
gather sufficient data for characterizing this
new species. The mineral has been named don-
nayite, after Professon J. D. H. Donnay and
G. Donnay, in recognition of their contributions
to the fields of crystallography and mineralogy.
Both the mineral and its name have been ap-
proved by the Commission on New Minerals

and Mineral Names, I. M. A. The tnre speci-
mens are deposited at the National Museum of
Natural Sciences, Ottawa (Specimen #39394,
39395,39396) and the Royal Ontario Museum,
Toronto (specimen # M35222).

OccunnsNcr AND PrrysrcAr, PnoprnrrBs

Donnayite occurs in small quantities in the
pegmatite dykes, miarolitic cavities and inter-
stises in the nepheline syenite at Mont St-Hi-
laire, Qu6bec. The mineral is usually associated
with microcline, analcime, natrolite, calcite,
chlorite, aegirine, arfvedsonite and minel
amounts of siderite, rhodochrosite, ancylite,
pyrite, sphalerite, hematite, goethite, pyrophan-
ite, catapleiite, gaidonnayite and astrophyllite.
Crystals are usually very small, from 0.05 to
l.0mm, rarely 2.0mm. The mineral is common-
ly pale yellow to yellow, but also colorless,
white, grey and rarely reddish brown due to
hematite inclusions. The streak is white. The
mineral is transparent with a vitreous lustre,
but the white and grey varieties are opaque ard
earthy. Crystals with vitreous lustre have a hard-
ness about 3 on the Mohs ssale whereas the
earthy material is apparently softer. An in-
distinct to fair basal cleavage is present. Density
determined by the flotation method is 3.30(1)
g/cms. The mineral dissolves rapidly in 1:1
HCI with strong effervescence.

Donnayite crystals generally display apparent
trigonal or hexagonal symmetry with various
habits from platy, tabular (Fig. 1b), saucer-

Frc. 2. Scanning electron photomicrographs of polycrystals produced by
syntactic intergrowth of donnayite with other minerals. (a) Hemimorphic
polycrystals (1.5-2.0 mm long) of ewaldite (dark bands) and donnayite
(hghter bands) with a donnayite 'tay''(D). The polycrystals are white
and opaque, the "caps" are pale yellow and transparent. O) A doubty
terminated hemimorphic polycrystal (2.0 mm long) of ewaldite and its
Sr analogue with "caps" of donnayite(D) and mckelveyite(M).
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shaped (Fig. 1c), columnar (Fig. 1d), barrel-
shaped (Fig. 1e) to irregularly granular. Some
crystals are clearly hemimorphic, with curved
trigonal pyramidal faces converging toward a
point on one end and terminated with a flat
pedion on the other @ig. 1f). As with the
minerals in the bastnaesite-synchysite family
@onnay & Donnay 1953), donnayite common-
ly forms syntactic intergrowths with other min-
erals of similil strucfure and shemical composi-
tion. Ewaldite, Ba(Na,Ca,Y,REXCOJ, (Don-
nay & Donnay l97L), a Sr analogue of ewaldite,
mckelveyite, and rarely synchysite have been
found in such intergrowtbs with donnayite.
Donnayite may occur as a "cap" on ewaldite
crystals as shown in Figure 2a. In one case, a
hemimorphic polycrystal of ewaldite was found
to have a "cap" of donnayite on one end and
a oocap" of mckelveyite on the other (Fig. 2b).

Optically, donnayite is biaxial negative with
a 1.551-1.561Q), P 1.646Q), al;d y 1.652(2).
The 2V varies from crystal to crystal and from
point to point on the same crystal from 20o to
almost 0o, the most commonly observed values
being 5 to 10". The X princrpal vibration axis
is approximately parallel to cs with a maximum
deviation frorn parallelism of 5o. Prismatic sec-
tions of well-formed crystals always show sharp
and nearly parallel extinctions between crossed
polars wherea-s the basal sections either show
patchy extinction or no extinction at all. On
these basal sections the orientation of the optic
plane has been observed to vary from point to
point corresponding to rotations of 60o or 120o
about c*, strongly suggesting twinning. The
acute-bisectrix interference figures often show
complications and various degrees of distortion,
probably due to overlapping twinned individuals.

X-Rev CRYSTALLocRAPHY

Crystals of donnayite used for the single-
crystal X-ray diffraction study were first
checked optically for identity and possible in-
tergrowth of other minerals using a spindle
stage and then by X-ray using a 114.6 mm
diameter Gandolfi camera. The precession pho-
tographs show that donnayite is triclinic, pseu-
dorhombohedral and isomorphous with welo-
ganite (Table 1). The space group is Pl by
virtue of the hemimorphic crystal morphology
(Fig. 10. The cell parameters of donnayite giv-
en in Table 1 are results of a least-squares
refinement using powder diffraction data (Table
2). A non-conventional cell is used here in
order to bring out the pseudosymmetry (a =
b, ! = 60o) and to allow a direct comparison
with the cell of weloganite. Due to the strong
pseudosymmetry, there are two equally accept-
able choices of the reduced cell Cfable 3) which
may be derived from the adopted cell by the
mairi".* 10T/110/001 and 101/010/00T.The
difference between the two reduced cells is well
within the error of measurement.

As with weloganite, twinning in donnayite is
the rule rather than the exception. Many un-
successful attempts were made to obtain un-
twinned fragments by repeatedly splitting twin-
ned crystals. Significant changes in the volume
ratio of the twin individuals wels eflained, in
the best cases, which permitted the recognition
of the triclinic symmetry from the X-ray photo-
graphs. Two twin laws are operative either
individually or simultaneously. These may be
stated as a rotation about [103]rao' or
[001]*rzo. and a reflection across (010)'
(301) or (331). The twin axis corresponds to
the pseudo three-fold axis and the twin planes

TABLE I. CELL PARAMTTERS OF DONMYITE AND RELATED MINERALS

Donlayite
NaCaSrrY ( C0r) U.3H20

l,le l oqanl te
NarSrrZr (C0, ) U.3Hr0

McKel veyj te
NaCaBarY(C0r).3HrO

Thi s stud.y Chen &
Chao I975

Grice &
Perraul t  l9T5

Sabina et
al .  196g'

Thj  s study Mi]  ton et  a l  .
I  v o 5

Syfinetry

a  (A)
b

o  ( ' )
B

V (A)
7 ^
Doo. (9/cm")
Dcal c

P1

8.e66( r  )
8. e80 (2)
6 .730( l  )

102.72(2)
r 1 6 . 6 5 0  )
6 0 . 0 6 ( l  )

4 1 9 ,  6'I

P l

e.  o0o(r  )
8.e9e(r  )
6.7e3(  l  )

102.77 (1)' | r6 .28(1)
R o  o o l l  1

427.4
I
?  ? n f l  I

P l

8 .e88 (1  )
9 .988 (  l  )
6  7 ? n / t  \' r02 .84(1)

116.42(2)
5 e . e e 0 )

421.6
t

5 . 4 u 6

P 3 r . 2

8 .96
' 18 .06

3x4'18.5
J

3 . 2 2 ( 3 )
3 ,260

o  t T n l ? 1
o  t A o I ? )
7  n 7 E l 2 \' r02 .50  (3  )

r r E  A ? r ? 1
q o  o o i f ? \

464.  5
1

p3*

e . 1 7  4 ( 2 )
' re .  r54(7)

3x465.4

1 4 2

J . 4 / - J . 5 6
J .  Z O O

*  Also P3 or P3ml,  Desautels (1967).
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t

TABLE 2. X.RAY POWDER D]FFMCTI(IN DATA OF DONNAYITE(.I)

Donnayite wel oganl te 
(2 )

< l

540
1 g
413
\Q
510
337

$7

1 .542
1 .542
1,54?.
1 .542
1 ,542'I 

.500'I 

.500
I  .500
I  .346'I 
.346

I  .538
' I  .537 I .538
1 .537
I  . J J /

1 .498
1 .498  1 .497'L498

I . 3 4 1  I . 3 4 1'I 
.341

'I

5

l 0

Iobs

I

< l

< l

hk l

010
100
001'r0r
0 ] l
0lT
2rr
120
rT0
127
lTT
2 1 0' l0 l

l l l
212
t 2 l
rTr
002'lTZ

127
211

030
307

302
037
03t
300
213
1T2
122
2,n
247
427
??0
240'lT3
3T0
2 1 2
003
242
m
4?0
003

JU5
037
032
301
J 5 l

l a J

241
271

I  t J

a q a

517
ra0'150
4TT
4 t l

033
033
302
304

141
4I0
t 5 l
4 4 1
40 t
213
iT4

050

dcalc dobs

7 .792  7 .768

6 .094  6 .103

4.370
4 .369  4 .368
{ .  J O v

4 .037
4,037 4.041
4.037

3.207
3.206 3,209
3 .206
3.047 3,050
z . a J o
2.838 2.839
z . 6 J l
,  toa

z . a y 6  z , a t 6
2.598
2. 390
2 ,390
2.390 2.391
2.390
2 .389
2.259
2.259 2,261
2 tqo

2.233
2.233 2.233
2 .233
2 .184  2 .1  83
2,184
2.038
2.037 2.038
2.037
t i1l

2,019
2 . 0 1 8  2 . 0 1 8
? .  0 1 8

1 . 9 7 7
1 .977
1 .977
1 .977
1 .977
1 . 9 7 7
1 .917
1 . 9 1 6
1  . 9 1 6'I 

.694
1 .694
I  .694'I 
.693'I 
.693'I 
.693

1 .693
'I .600'I 

.600
I  . 600'I 

.600'r 

.594
1 .594'I 

.594
1 .594
1  . 5 6 1'r  

.561'l 

.559
1  q q o

' I  
.559

1  . 978

' I  
. 916

dca'lc dobs

7.784 7,786
7 . ]49 7. 't 43
6.027 6.022
a tot a onl

4 .766  4 ,765
4 .765
4 . J O l

4,362 4,362
4 . 3 6 1
4.024
4,024 4.022
4.024
? ono ? on6

3.909
3.187
?  t n e  ?  1 e 7

?  1 e 7

3 . 0 1 3  3 . 0 1 3
2,817
2.817 2.817
2 .818
2.595
2.594 2,5e4
2.594
2.384
Z .  J 6 J

2.383 2.382
t . 5 6 5

t . 5 6 5

2,239
2.239
2.239
2.230 2,233
2.230
2.230
2 .180  2 .  r 81
2 .180
2 . 0 1 9
2.032 2.024
2.019

2.012
2.012 2.012
2.012
2 . 0 t 0
I  . 9 0 0
I  .966' I  

.966 I  .966
I  .966' I  

.966' I  

.966'I 

.908' I . 9 0 9  
1 . 9 0 7

I  .908
1 . 6 7 7  1 . 6 7 6
1 . 6 7 7
1  . 6 9 1'| 

.69 t' I  

. 6 9 1  1 . 6 9 1
t . o Y l
1 . 6 9 1
1 . 6 9 1
t  .589'l 

.588
1 .588
I . 5 8 8  I . 5 8 9'I 

.590' I  

.590
I  . 5 9 0
I qon

I
"0bs

1
1 t ?

'I 
.499 <I

I . 345  < l

Plus nany more Iines

( l )  cuKo radlat ion,  r  '  . l .5418A, 114.6 rm camera,  5 i
standard,  v isual  intensi t ies.

(2)  Data f rom Chen & Chao (1975).

correspond to the pseudo mirror planes of the
pseudorhombohedral lattice.

Er,rcrnoN MrcnoPnosB ANALYSIS

Donnayite was analyzed using a Cambridge
MK5 electron microprobe for the following
elements using the standards shown in parenthe'
ses: Ca, Y, La (rare earth glass REE3, Drake &
Weill 1972), Nd (REE2), Ba (synthetic barium
ferrite), Sr (strontianite), and Na (sodium
niobate). K, Zr, Si, Al, F, Nb, Ce and other
rare-earth elements were also looked for but
not detected. The analyses were performed at
15kV using a slightly defocused beam. To avoid
producing a crater on the specimen, which
would reduce the Na count-rate with time, the
specimen was translated across the beam at
10 pm per minute. Raw X-ray data with fixed
sarbon weight percentage were processed using
the ZAF correction procedure of EMPADR
VII (Rucklidge & Gasparrini 1969).

Several crystals, representative of different
habits and mineral associations, were initially
selected and prepared for analysis. However,
all except one crystal were shown to be un-
suitable owing to the presence of intimate syn-
tactic intergrowths with other minerals. The
analysis (Table 4) was, therefore, obtained from
one crystal only. The COz and HrO values given
in Table 4 were calculated on the basis of
6COa2'and 3HrO per formula by analogy with
weloganite. This analysis corresponds to Nao.sa
(Cao.arNdo.orLao.oa) (Srr.rsBao.or) Yo.tt (COr)e' 3H:O'
or ideally, NaCaSrJ(COg)u.3H,O. Assuming one
formula unit per cell, the density calculated

TABLE 3. TTE REDUCED CELL5 OF DONNAYITE

( r )
8.544
8 .998
6 .793'102 .81

109 .  I  9' I ' , I0.5 l

( 2 )

8,544
8 .999
6 .793

102.77
109 .  l 9' I  10.  55

2

10

1  . 694

'I .600

a tA)
b

c ( " )
B

1  . 560

Transformatlon matrix from adoDted cqll tq reduced cel'l
ii j '= io-Vifolooi and to (2) = l0l/0T0/00T.
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TABLE 4. ELECTRON MICROPROBE ANALYS]S (lF DONNAYITE

MINERALOGIST

is reasonable to assume that Na and Ca atoms
are ordered in the two distinct positions occu-
pied by Na in the weloganite $tructure (Grice &
Perrault 1975).

ACKNowLEDcEMENTS

The authors are thanKul to Charles and
Marcelle Weber, W. A. Henderson, Jr., David
W. Richerson, Peter Tarassoff, Les Horvath and
Q. Wight who either donated materials used in
this study or placed their valuable specimens at
our disposal. We are also indebted to Prof. A.
Pabst for providing specimens of mckelveyite
from the drill core of Perkins Green River
No. 3. This work is supported by National Re-
search Council grants A5113 to GYC, and
E3815 to the microprobe facility.

REFERENCES

CHrN, T. T. & Cneo, G. Y. (1975): X-ray crystallo-
graphy of weloganite. Can. Mineral. L3,22-26.

DrsaurErg P. E. (1967): The morphology of
mckelveyite. Amer. Mineral. 52, 860-864,

DoNNAy, G. & DoNNay, J. D. H. (1953): The crys-
tallography of bastnaesite, parisite, roentgenite,
and synchisite. Amer. Mineral. 38, 932-963.

& _ (1971): Ewaldite, a new barium
calcium carbonate. I. Occurrence of ewaldite in
syntactic intergrowth with mckelveyite. Tscher-
maks Mineral. Petrog. Milt. L5, 185-200.

DRAKE, M. J. & Wult, D. F. (1972): New rare
earth element standards for electron microprobe
analysis. Chem. Geol, 10, 179-181.

Gnrcr, J. D. & PERRAULT, G. (1975): The crystal
structure of triclinic weloganite. Can, Mineral.
13,209-216.

MrLToN, C., INGR,AM, B., CLARK, J. R. & DwoRNrK,
E. J. (1965): Mckelveyite, a new hydrous sodium
barium rare-earth uranium carbonate mineral
from the Green River Formation, Wyoming.
Amer. Mineral. 50. 593-612.

RUcKLTDGE, J. C. & GesrenmNr, E. L. (1969): A
computer program for processing electron micro-
probe analytical data (EMPADR VII). Dep. Geol.
Univ. Toronto.

SerrNa, A. P., JeMson, J. L. & PLeNr, A. G. (1968):
Weloganite, a new strontium zirconium carbonate
from Montreal Island, Canada. Can. Mineral. 9,
468-477.

R.eceived April 1978, revised. manuscript accepted
May 1978,

Na^0
Z

Ca0
Ba0
Sr0

Z J

],{.t%

Nd2o3 I .83
LarO,  0 .45
an /?n  oa ' l- " 2  \ v v . J v l

Hzl  (6 .34)

Total 98.47

Contents of C0, and HrO were calculated on the basis
of 6C03 and 3Hr0 ner formula.

from the empirical fo.rmula is 3.266glcm3, in
good agreement with the observed value of
3.30glcms.

DrscussroN

The isomorphous relationship between don-
nayite and weloganite may be extended to
mckelveyite which also has been found in small
amounts, forming syntactic intergrowths with
donnayite at Mont St-Hilaire. Mckelveyite from
the Green River Formation, Wyoming was
originally described by Milton et al. (L965) as
trigonal P5, a 9.774(2), c I9.154(DA, with two
units of Nar.gBaa.oCar.rSro.rREr.slJo.r(COr)e.5H"O
per cell. The space group was later given as
P3 or P3ml by Desautels (1967) based on mor-
phological evidence. The isomorphism, suggested
by the strong similarity of its powder diffrac-
tion pattern (Milton et aL L965) with those of
donnayite and weloganite, was confirmed by
X-ray study of a single crystal obtained by re-
peatedly splitting a twinned crystal. The para-
meters of the triclinic cell of mckelvevite
derived from least-squares refinement using ihe
powder data given by Milton et aI. (1965) are
compared with those of donnayite and welo-
ganite in Table 1. The original analysis of
mckelveyite may be recalculated, on the basis
of 6COz per formula, to (Nar.zsKo.or) (Cao.rrlJo.rr)
(Bar.zrSro.rz) (Yo.roREo.gz) (COu)u.3.48H*O. Despite
the analytical difficulties stated by the authors
(mainly due to large amounts of inclusions of
organic matter, acmite, biotite and quartz) the
recalculated formula is surprisingly close to the
expected ideal formula NaCaBasY(COg)o .3HzO.
Thus, mckelveyite is clearly the Ba analogue of
donnayite. The two minerals probably form a
solid solution but the extent of the solid solution
is not yet known.

The Na:Ca ratios in donnayite and mckel-
veyite are both very close to 1:1; therefore, it
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