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sulfurous solutions of the next stage of min-
eralization.
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HYDROXYL BASTNASITE, A NEW VARIETY OF BASTNASITEI

A. S. Kirillov

A. A. Zhdanov State University, Leningrad
(Presented by Academician N. V. Belov, July 1, 1964)
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Abstract: A hydrous fluorocarbon ate of rare earths of the cerium group was found by the author
in1962 in carbonatites of a stock of alkalic and ultrabasic rocks; the mineral differs physically and
chemically from ordinary bastnasite. This hydroxyl bastnasite has higher refractive indices and lower
specific gravity than ordinary bastniisite.

In 1962, in carbonatites of a stock of alkalic
andultrabasic rocks, the author detected a rare
earth carbonate of the bastnasite group, differing
physically and chemically from ordinary bastna-
site. The stock cons ists of magmatic rocks --py-
roxenite, ijolite--postmagmatic rocks, forster-
ite-apatite-magnetite ore and carbonatites. The
latter include varieties with the composition of
calcite, dolomite-calcite, dolomite, calcite-
dolomite-ankerite and quartz -ankerite (listed in
order of their genesis). The carbonatites occur
asvein -like bodies in intrusive rocks and in
their.host fenites.

The mineral being described was often as ren-
iform aggregates and druses in the cavities of
late carbonatites veining the pyroxenite. It is
associated with barite, strontianite, amethyst,
pyrrhotite, pyrite, chalcopyrite, galena, sphaler-
ite, magnetite, anatase, monazite, ancylite, al-
tered burbankite and other minerals. Aggre-
gates of the mineral overgow concentrations of
barite, ancylite and burbankite and replace rare
earth carbonates. This mineral, in turn, was ob-
served in cracks in ankerite and quartZ.

Tables 1 to 3 give the results of a goniometric,
X-ray and chemical study of the rare-earth car-
bonate found.

As shown by goniometric analysis, the outer
symmetry of crystals of the mineral is hexagonal.

ITranslated from: Novaya raznovidnost' bastnezit--
pdroksil-bastnezit. Doklady Akademii Nauk SSSR,
1964,Vol.159, No.5, pp.1048-1050.

Habitual forms are the {0001} pinacoid and the
{1120} hexagonal prism. Less common are the
{1239} dihexagonal dipyramid and the {1l22},
{lOll> and {2021} hexagonal dipyramids (Fig. 1).
Representative of the crystals are {1l20) and
{1122 ) penetration twins, triplets and subparallel
growths of many individuals.

The mineral has a waxy yellow to dark brown
color, although it is occasionally colorless and
quite transparent. The luster is vitreous on
faces and greasy on chips. The {1120} cleavage
is imperfect. _The hardness is about 4. In thin
section the mineral is yellowish or slightly brown
in tone due to admixed iron hydroxide; its pure

Table 1

Spherical Coordinates of the Faces of Hydroxyl
Bastnasite Crystals



Hydroxyl
BastnNsite [1] Hydroxyl

bastniisite bastniisite BastnNsite [1]

I
I

dirt I dIn WI I dIn I dIn IIkII

2 4.97 3 4.9 0002
I

1 (f. 761)
3 (3.95) 3 (3.93) 11~0/3 7 1.698 8 1. 673 22.12
9 3.59 7 3.56 H~O 4 1. 600 7 1.571 3034
2 (3.21) 3 (3.19) H~O~ 3 1.366 5 1. 480 1126

10 2.92 10 2.87 H~2 5 (1.460) 7 1.438 2~
1p 2.49 2 2.43 0004 4 1.369 5 1.344 4150
2 (2.32) 3 (2.28J 3030/3 7 1.319 8 1.298 40.I4
1 (2.24) 2 (2.22 303113. 2p 1.298 4 1.275 3036

1121/3
9 2.09 9 2.05 3030 4 1.198 7 1.179 3360
8 2.05 8 2.01 3031.1124
9 1.923 9 1.892 3032 4 1.172 7 1.154 4261
1 (1.876) 2 (1.853) 2242/3 1 1.086 3 1. 044 5163
4 1.805 4 1.785 2240 1p 1.023 4 1.036 5055

Constituent

I

1 2

I

J

510, 0.30
TIO, 0.04
Fe,O, 2,17

0.S3 0.01ThO, 0.50
La,O, 26.86

}
74.31

Ce,O. 37.50
0.98Nd,o, 3.43

Sm,o. 1.59
Y+ DY),O. t.47

MoO 0.06
MeO 0.16
BaO 0.70
CaO 0.40 0.19 0.01
Na.O 0.13 0.14 0.01
H,O- 0.1t
H,O+ 3.96 3.68 0.87

F t,15 1.21 0.14
SO, 0.4~

P,O. 0.2
CO, 19.70 20.44 1

Total. . .
.1

100.86

!

100.50

I
O=F, 0.50 0.50

1: . . . . . .1 100.36 I 100.00 I

94 DOKLADY AKAD. NAUK SSSR, Vol. 159

X-Ray Data for Hydroxyl Bastnasite

Table 2

Footnote. Analyzed by Ye. P. Sokolova (All-Union Geological Institute). Survey conditions:
Fe anticathode, tube voltage 38 kv, current force 14 ma, exposure 2 hr, 2R of camera = 57.3 mm.

Rectified by a special print of the mixture with NaCI.

Table 3

Chemical Composition of Hydroxyl
Bastnasite

Footnote. Analyzed by K. A. Baklanova.
1) analytical data in percent; 2) composition
reduced to 100%(less the constituents quartz,
anatase, hydrogethite, dolomite, barite,
rhabdophane); 3) atomic quantities. Spectral
analysis revealed O.03%Y203

'
O.02% Zr~ and

traces of Pb, Be and AI.

itit

Fig. 1. Shapes of hydroxyl bastnasite
crys ta 1s.

crystals are colorless. It is uniaxial and postive.
The mineral's refractive indices (€ =1.870:1:0.006.

w= 1.760:1:0.(03) are higher, and its specific
gravity (d = 4.745) lower, than is the case with
ordinary bastniisite (where € =1.823, W = 1.722,
d =5.00). It dissolves in cold HCl and H2S04.

The powder pattern of the mineral shows a
bastnasite type structure (Table 2) with the unit
cell constants aO =7.23 :I: 0.02 A, Co = 9.98:1:0.05
A and cia = 1.380. For bastnasite, however ao
= 7.09 A, Co = 9.72 A, cia = 1.371 [1]. The
thermal diagram clearly reveals two endothermal
effects, at 420 to 5800 and 770 to 8000, due to the
loss of water and to dissociation of the mineral.

On the basis of chemical analysis (Table 3),
the mineral is composed of a hydrous fluorocar"
bonate of rare earths of the cerium group. The
presence of Si02' Ti02' Fe203, MgO, Ca~, BaD,

S03 and P205 is obviously related to the existence
of mechanical impurities in the material analyzed--
minute growths of quartz, anatase, hydrogoethite,
dolomite, barite and, probably, rhabdophane--
which could not be eliminated despite very careful
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sorting of the material under the binocular. After
these mineral constituents have been deducted,
the chemical analysis tallies well with the crys-
tallochemical formula of bastnasite, TRCOg-
(OH, F): (TRO.98CaO.01ThO.01' NaO.01)l.01 -
C03(0l\>.87FO.14)1.01' Ca. Th and Na obviously

replace TR isomorphously.
The amount of water (hydroxyl) considerably

exceeds that of fluorine in the formula of the min-
eral. The literature [2] also reports bastnasite
containing up to 1.83% water. There appears to
be an isomorphous series in the bastnlisite group:
fluorobastnasite TRC03F -hydroxyl bastnasite
TRC030H. The mineral studied by us holds 87%
of the hydroxyl bastnasite constituent and 14% of
the fluorobastnasite component and closely corre-
sponds to one of the end members of this series.
According to A. K. Boldyrev's [3] classification
principles for isomorphous series, it can be
quite reasonably called hydroxyl bastnasite. The
variable chemical composition of minerals of the
bastnasite series is obviously responsible for
the regular change in their properties (refractive
indices, specific gravity, unit cell constants,etc.).
An analogous change in properties on the replace-
ment F - r -OH - has long been known for the
miner al groups fluoroapatite -hydroxylapatite,
herderite -hydroxy 1 herderite, triplite -tri -
ploidite, etc.

As for the genesis of hydroxyl bastnasite in
the carbonatites of the stock, it should be empha-
sized that this mineral appeared only in the late
hydrothermal stage characterized by the processes
of dissolution and reprecipitation of '!preformed
minerals. The generation of hydroxyl bastnasite
(instead of bastniisite) in the carbonatites seems
to have been due to the low fluorine concentration
in the late hydrothermal solutions. Analysis of
the mineral paragenesesin the carbonatites shows
that the earliest TR carbonate typical of the stage
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of formation of dolomite -calcite carbonatite is
burbankite, a complex anhydrous carbonate of Na,
Ca, Sr, Ba and TR, stable in an alkaline medium.
Carbocernaite and barite appeared in association
with it in the later stage (formation of dolomite
and ankerite -dolomite carbonatites), and the re-
placement of burbankite by ancylite (hydrous car-
bonate of Sr and TR) is detectable in various
cases. The hydroxyl bastnasite originated in the
final stages of the hydrothermal process charac-
terized by the leaching and silicification of car-
bonatite and replaced ancylite and other rare
earth carbonates. Thus, the complex anhydrous
TR carbonates specific to the early stages of rare
earth mineralization were replaced in late stages
by simpler hydrous carbonates in the following
order: burbankue-carbocernaue-ancylue-hydroxyl
bastnasite. The TR content of minerals rises in
the same direction. The genesis of hydroxyl
bastnlisite in association with barite, quartz, sul-
fate -monazite and sulfides implies that it has
formed in a neutral or slightly alkaline setting.
Hydroxyl bastnasite is unstable in surficial en-
vironments and breaks down into dispersed TR
hydroxides.

In conclusion the author thanks A. A. Kukha-
renko, A. G. Bulakh, Ye.1. Nefelov and V. K.
Andriashin for their help and advice in the execu-
tion of the work.

Received April 30, 1964

REFERENCES

1. Kovalev, G. A., Ye. P. Sokolova and A. 1. Kom-
kov. Symp. mater. Vsesoyuzn. n. -i. geol.
inst., fasc.26, Leningrad, 1959.

2. Zil'bermind, V. A. Dokl. Akad. Nauk, ser. A,
No.3, 1929.

3. Boldyrev, A. K. Kurs opisatel'noy mineralogii
(Course of Descriptive Mineralogy), fasc. I,
Leningrad, 1926.


