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CARBOCERNAITE, A CANADIAN OCCURRENCE

D. C. FIARRIS *

AssrRAcr

The first Canadian @currenc3 of carbocernaitg a rare-earth carbonate is recorded.
The mineral occurs as pink to reddish lath-shaped grains in carbonate veins in a grey
syenite alkaline comple:r. The locality is on the east side of Sturgeon Narrows, a part of
Stwgeon Lake which is situated southeast of Sioux Iookout in the district of Thrmder
Bay, Ontario.

Chemical analysis shows that the mineral contains 21.1 wt /o RE oxides where
cerium is the principal rare-earth (RE) element. Results of the analysis yielded a
formula (Ca2.13Sq.2aREo.ra) (COs)a.0F1.16 whic-h differs from carbocernaite from the
type Imality in the Kola Penirxula in that the mineral contains a signiflcaru amount oI
fluorine, is a more strontium-ric-h variety, and contains no sodium or barium.

Results of the tlrermal analyiis and study by x-ray powder difiraction are in close
agteement with the data published for carbeernaite from the type locality.

INrnooucrroN

Carbocernaite, a new rare-earth carbonate, was first discovered by

Bulakh et aI. (1961) in the Vuoriyarvi intrusion of alkalic and ultra-
basic rocks on the Kola Peninsula. Its crystal system, unit cell para-
meters, and physicochemical properties were reportd, and an analysis of
0.4g of sample gave a formula of 4fCao.urN&o.ruffio.rrSro..uBao"or)COr1 ;
cerium is the principal rare-earth (RE) element. The mineral occurs in
dolomite-calcite carbonatite veins, 0.5-1.0m in width, in pyroxenites and
ijolites, as acc€ssory grains, and as crystals on walls of cavities, closely
associated with chlorite and ankerite.

More recently, occurrences of carbocemaite have also been reported
from eastem Siberia (Zdorik 1966) and from the central part of tle
Phan Si Pan Range, North Vietr:am (Bulakh & Izol{h 1966). Data pub-
lished on the carbocernaite from eastern Siberia deal only with the com-
positional aspects of the mineral and contain no information about its
properties or structure.

Bulakh's study of the material from North Vietnam confirmed his
earlier observations on the properties of the mineral from the Kola penin-
sula, and a new chemical analysis showed its composition to be similar
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to lhe carbocemaite from the other localities. However, the material in-
vestigated appears to contain more BaO and less SrO.

Carbocernaite has now been identified from the east side of Sturgmn
Narrows, a part of the Sturgeon Lake which is situated about 70 air
miles southeast of Sioux Lookout and is in the district of Thunder Bay,
Ontario. Geology of the area is outlined in an Ontario Department of
Mines Report No. 24, Metionga Lake Area by David P. Rogen, 1964.

Results of difierential thermal analysis, thermo-gravimetric analysis,
end x-ray powder diffraction are in close agreement with the data published
for carbocernaite from the type locality in the Kola Peninsula. However,
a chemical analysis shows that the carbocernaite in this study contains
sigtrificant amounts of fluorine, is a more strontium-rich variety and
contains no sodium or barium.

Pnvsrcer Pnoprnrrcs

Carbocemaite occurs as distinct layers and clusters of variable width
in an albite-biotite-calcite carbonatite. The mineral is closely associated
with purple fluorite and calcite and together they give the rock a definite
gneissic appearance. The layen of carbocernaite are even more distinct on
the weathered surface because the mineral is more resistant to weathering
than the surrounding calcite. fusociated minerals are pyrite, qlJartz, barite,
galena, chalcopyrite, ard minor amounts of another rare-earth carbonate,
ancylite.

In colour, carbocemaite varies from pale pink to brick red, depending
on the amount of admixed iron oxide in the grains. Individual grains
seldom exceed I X 0.5 mm in size. The mineral has a greasy luster, is
fairly brittle, and has a Mohs' hardness of about 3. Specific gravity, as
determined by heavy-liquid separation, is frorn 3.33 and 3.45.

The optical properties of the mineral could not be determined because
each grain consists of minute aggregates of slightly altered crystals.

CHsMrceL Covrposrrror.r

For the chemical analysis, a 0.95-9 concentrate was obtained by mearu
of heavyJiquid and magnetic separations. The concentrate contains an
estimated 3 to 5 percerit impurities such as fluorite, pyrite, and calcite.

The analysis was made by the staff of the Chemical Analysis Section,
Extraction Metallurgy Division, Mines Branch. Analyses for the principal
constituents calcium, strontium, race-eatths, and iron were determind in
the filtrate obtained from the material soluble in 20 percant hydrochloric
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acid. Calcium and strontium values were obtained by atomic absorption
spectrometry, iron by spectrophotometry, and the rare-earth by x-ray
emission on a purified rare-earth concentrate. Carbonatg fluorine, and
chlorine were determined on separate portions of the whole sample.

A semi-quantitative emission spectrographic analysis did not reveal the
presence of major constituents other than those determined by chemical
analysis.

Results of the chemical analysis are given in Table 1. Recalculation
of the analysis to 100 percent, after corrections for imfurities of insolubles
and iron (due to admixed iron oxide), yielded a formula (Car.rnSrr.rn
Mo.rn) (COu)o.oFr.ru.

Thin-section and electron-probe studies of the carbocernaite from
Sturgrcn Narrows revealed minute inclusions of fluorite and calcite which
undoubtedly will also be present in the sample concentrated for the
chemical analysis. There is no way to determine the amount of calcite
in the sample as both minerals are readily soluble in 20% HCl. The

Taur 1. Cgemrcar Arvarvsrs

Weieht Recalculatedafter
per*t )ubtractlon ot

lmpunues

Molecular Atomic Atomos
Ratios Ratios Per Cell

CaO

SrO

Fe2Og

RE2Os

Cos

F

CI

Iruolubles

19.59
21.6

2.47
20.00
28.82
3.60
0.08
2.87

21.03
2.60

2r.47
30.94
3.86
0.09

.375

.2t8

.065

.708
203

.375
2r8

.130

.703
2.03

zr3 It24 
f a.rr

*nj
4.00
1.16

98.48 oo oo

Chemical Formula (Ca1. 13Sr1.2aRE6. z4) (COs ) 4.0oFr. r d

Rare-Earth,s
LazOg CeO, Pr2O3 Nd2OB Sm2O3 ErlzOa GdzOs TbzOs DyzOg

27.87 52.60 48r 13.66 .46 .30 .10
Ho,,Er,Tm,Yb,Lr:,Y ( 0.03 Sum IW.03%

Nofe.' Because of the method of analysis, the normal correction
valent of fluorine is not required.

.10

for the oxygen equi-



CARBOCERNAIIE 815

rather high fluorine content leads one to suspect that this element is due
to inclusions of fluorite. However, fluorite is not soluble n 20/s HCI and,
because the insoluble fraction is too small to account for the 3.6/o flaonne
being present as fluorite, one must assume that fluorine is part of carbo-
cernaite.

In the original description of carbocernaite, Bulakh et al. (1961)
proposed the formula 4(ACO,) where A represents Ca, Sr, RE, Na, K,
and Ba. Fluorine was not reported in the analysis of carbocernaite from
the Kola Peninsula, though small a-ounts were detected in the material
from North Vietnam. Bulakh suggested that the presence of F could
indicate the entry into carbocernaite of (OH) - isomorphously replaced
by fluorine, the presence of which he could not confirm. The analysis of
carbocernaite in this study seems to support this assumption. It is possible
that the Canadian mineral contains some OH, though it was not analyzed
for; consequently, the (F,OH) group might equal 2 in the formula.

The rather difrerent proportions of rare-earth metals should be noted.
Bulakh et al. (196I) reported equal proporrions of CeO, and LarOu for
carbocemaite from the Kola Peninsula, whereas the canadian min&ai has
twice the amount of CeO, to LarOr; no values were reported for the
North Vietnamese carbocernaite.

The presence of iron in the formula is uncartain. Electron-probe and
optical studies reveal admixed iron oxide, finely disseminated in the
material, that probably accounts for the iron reported in the analysis.

Tnrnmer. Awalysrs

A sample weighing 410.1 mg was submirted to R. Lake of the Mineral
sciences Division, Mines Branch for difierential thennal analysis (DTA)
and thermogravimetric analysis (TGA). The samplg was estimated to
contain from 5 to l0 percent impurities such as pyrite, biotite, calcitg and
fluorite. Results of the analysis are presented in Figures L and" 2.

The DTA curve shows that a strong exothermal reaction occurs at
44o wi*t a small weight loss of L0% ; three distinct endothermal peaks
at 5650, 6250 and 860o, with conesponding weight losses of 4.1%, 2.7%
and 17.6/o, respectively. smaller, less distinct endothermal reactions occur
at approximately 7000, 8000 and 900oC. A total weight loss of 25.g%
was remrded when the sample was heated at 1250oC.

The,strong exothermal peak at 4(Mo is difficult to account for by a
change in the mineral itself. It is believed that this reaction is due to
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small amounts of liquid from the heavy liquid separations remaining in
the grains. The distinct endothermal peak at 8600 represents evolution
of the gaseous phase and decomposition of the mineral.
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Frc. 1. Heating curve (DTA) of carbocemaitg Sturgeon Lalg Ontario,
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Frc. 2. Thermogravimeric cuwe (TGA) of carbocemaite, Sturgeon Lake, Ontario.
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Tasln 2. X-nar Drrrnacriory Dara Fon Cenloeilrarrs
(1146 mm. camera with F+.filtered Co radiation)

Ortharhombb a = 6.470 b = 7279 c:5.1984
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X-nev Drrrnacrron Dare

The carbocernaite grains were not suitable for single-crystal studies
because each grain consisted of an aggregate of randomly oriented crystals;
the unit-cell dimensions were therefore calculated from the r-ray powder
data by a least-squares method. The unit-cell dimensions, based on
Bulakh's (1961) data of an orthorhombic cell, are e': 6.4IAA, b :

7.279A, and c : 5.1984. The r-ray powder data for carbocemaite in
this study and those reported by BulaLh lor material from the Kola Penin-
sula are given in Table 2. The main difierences between the two sets
of data are that more lines were recorded in this study and that there is
better agreement between measured and calculated values for the larger
d-spacings.
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