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This note describes the chemical, optical and x-ray properties of eudia-

lyte from a locality on the Kipawa River close to Saim Lake, about 22

miles east of the town of Kipawa in Temiscamingue Co., Quebec. Eudialyte

is a fairly rare, complor zirconium-iron-sodium-rare earth silicate occurring

in pegmatite and syenitic peralkaline rocks of both undersaturated and over-

saturited types. Among the best known localities of eudialyte are the

Julianehaab district of Greenland; the Lovozero massif, Kola peninsula,

u.s.s.n. ; the Langesundfiord of Norway; and the Magnet cove district,

Arkansas, U.S.A. In Canada eudialyte has been reportd from the Seal

Lake area, Labrador and Pontiac Co', Quebec (Hicks 1958), and as one of

a suite or rare minerals from M1 St. Hilaire, Quebec (Chao et aI. 1967 ;

Perrault et aI. 1969).

Drscnrprrorrr oF SAMPLE AND GEoLcIcaL SETTIING

The eudialyte occurs as pink colored granular aggregates in syenitic

rocks. Foliation in the syenites is defined by bands of dark green dino-

pyroxene and greenish blue amphibole alternating with bands of light

"iloted 
feldspar. The eudialyte is present in both the maflc and felsic

bands, and may constitute up to 10/6 of tle rock. Otlrer minerals present

in the collected rock sarnples are thorite (never greater than 5/e of the

rock), occurring as metamict crystals mainly within the felsic bands; and

occasional fluorite and magnetite. Some other rare minerals were suspected

in some of the samples but were not identified.

The geology of the Kipawa Lake area has been decribed by Osbome

& Morin (1962). The rocks are of Grenville age and in the vicinity of
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Sairs Lake have been grouped under four headings : - pink gtreissic
granite i grey biotite-feldspar gneisses; quartzite kyanite and garnet
gneisse ; and alkaline syenite. The syenites containing eudialyte occur on
the steeply dipping eastern flank of the Kipawa syncline, a prominent struc-
tural feature of the area.

Prrnocne.pny oF THE Snurrns

Examination of the syenite in thin section shows the principal felsic
minerals to be plagioclase and microcline; and the principal mafic minerals
to be pyroxene and amphibole. The plagioclase is close to albite in com-
position. Optical and r-ray determinations on the pyroxene and amphibole
showed them to be sodic varieties close to aegirine-augite and arfuedsonite
respectively. Neither quart'z nor nepheline were detected, indicating the rock
to be a saturated syenite with possible peralkaline afrnities as suggestd by
the sodium-rich pyroxene and amphibole.

The eudialyte is easily recognized by its mottled birefringence. It is
weakly pleochroic from pink to colorless, and has refractive indices of
e : 1.597, o : 1.594. Occasional inclusions of amphiboleo pyroxene and
feldspar occur within eudialyte. Thorite is distinguished by its high relief,
very weak anisotropism and fine concentric haloes presumably caused by
radioactiviqy.

Cnrursrny

A pure sample of eudialyte for chemical r-ray powder difiraction analyses
was obtained by hand picking a coarsely crushed lraction of the host rock.
Purity was checked by optical and. x-ray diffraction methods.

The chernical analysis of the Kipawa Lake eudialyte is given in Table l.
All oxides believed to occur in amounts greater than 0.0I/e were deter-
mined. By comparison with other eudialyte analyse (cf. Gerasimovskii
et al. 1966) elements occurring in lesser amounts may include Li, Be, Ga,
Th, U, Zn and Pb. Rare-earth oxides and ZrO, were determined by two
independent laboratories. The principal rare-earth oxides in order of rela-
tive abundance were yttrium, cerium, lanthanum, neodymium, dyspro-
sium and ytterbium.

The specific gravity of 2.90, determined with a Berman balance, is in
good agreement with other published values.

In Table I the unit cell content is derived from the analysis using the
density and cell dimensions measured on this material. The cell content
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gives a total of 222.62 divalent anions and 4.75 monovalent anions. In
Table 1, O and H have been combined giving 206.46 02- and 20.91 (OH,
Cl,F) or with Z: 12, 78.74 anions.

To our knowledge the structure of eudialyte has not been determined
and there seems to be no general agreement as to the number of anions
(O, OH, Cl, F) in the formula, estimats ranging from 18 to 20. In the last

Tasrr 1. Euoralvrs : Ar.uarvsrs *, Crrr. C,orvrrtr, Fonltur.e

Anal7sis Unit CeII Content
Weight Oxide Atom

Content

Ideal Formula
Atom C,ontent - 19 18

Z: 12 anions anions
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FeO
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F
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R.E. E8

50.35

0.4
0.19

2.41
0.I3
s.74

12.53

0.43
l.M
0.38

11.80

0.03
1.47
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0.109

0.69
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100.309

--0.43

99.88

74.33
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|
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I
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o.oe J
8.so l
0.76 |
0.46 |
0.421
0.22)

74.33

246.46
16.16
3.68
1.0?

36.68 3.05 3.08 252

24.80 2.06 2.48 1.98

10.36 0.86

6.18

17.10

20.91 t.74

0.87 0.83

6.23 5p2

17.% 16.33
1.n

1.75 0-S
0.09

less O for
R C I

* Analysis by K. Ramlal except ZrO2 and M2O6 by X-ray Assay [aboratories Ltd.,
r t rand R.E. oxides by Ecole Polytechnique.

** Approximate order of abundance of R.E. oxides:2 percerrt YzOs, 0.5-1.0 per-
c€nt C€O2, La2O3, 0.5 percent Nd2Os, DyzOs, YbzOs - (average atomic weight used
in calc. 156).
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two columns of Table I the ideal formula is given for 1g cations as sug-
gested by Gossner (1930) and by Strunz (19?0), and also for 18 cations.
The former is closer to the cell content and is in fair agreement with the
formula proposed by Gossner and by Hey (1g62), Nan(Ca,Fe)rZrSiuO*
(OH,CI)2 although Na and Zr are low and Si is high.

Both formulae show a deficiency of the alkali, alkaline earrh and rare
earths possibly caused by analytical errors and/or the presence of possible
water or chlorine molecules in these sitc. If eudialyte has a structure re-
sembling beryl, it may contain hollow channels capable of containing
HrO or possibly Cl. The fairly large amounts of H"O and Cl in the ana-
lysis and its large unit cell may lend some support to this suggestion.

comparison of the chemistry of the Kipara{a Lake eudialyre with other
eudialytes is shown in Table 2. The data of vlasov (1964) and Gerasimov-

Tasrx 2. Coupanrsorv or. Krpawe Lara wrru OrnBn Eulrer.yrrs.

D 'c '
si02
Al2os
FeO
FezOu
CaO
Mgo
Na2O
Kzo
H2O (total)
Tios
Pz0s
MnO
SrO
Zfrz
R.E. oxides
M2O6
CI
F

0.u
2.41

0.19
9.74
0.13

12.53
0.43
1.64
0.38
0.03
1.34
0.1@

11.80
6.40
0.69
1.47
0.23

. t  { .JJ

1.1 I
6.15

11.39
2.70
l . J b

0.14

5.4

r25o
6.30
t2A
0.68

48.23(9)
r.60(3)
4.43(8)
1.ee(5)

10.31(8)
0.17(e)

13.27(e)
0.54(e)
r.e1(8)
0.40(e)
0.40(e)
1.el(e)

13.05(e)
2.77 (8)
r.13(5)
Lr8(e)

49.s5(r0)

2.75(10)
1.18(e)

0.27(10)
13.46(10)
0.74(10)
r .e0(10)

2.r l (10)

A - Present sample.
B - Eudialyte, Mt St. Hilairg P.Q. (after Perrault et aL 7g6g),
_C - Average of 9 eudialytes frorn various localities (after Vlasov lg64).
D,- Average of 10 eudialytes from U.S.S.R. (after Gerasimovskii et at. lW).' Number of samples available for average given in parentheses.
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skii et ol. (1966) for Russian and other European eudialytes indicates a

fairly wide range of composition. The principal dlfierence between the
Kipawa I-ake eudialyte and the other analyses are its low FerOu, Alzos,
NarO and MnO contents and its higher Cl, R.E. oxide and possibly SiO,

contut ts. Comparison of the Mt. St. Hilaire (Perrault et al. 1'969) and Ki-
pawa Lake eudialytes indicates high KrO, MnO and R.E. oxide and low
CaO in the Mt. St. Hilaire sample. According to Vlasov (1964) high MnO
is characteristic of eucolite.

X-ner Sruov

Cell constants of the Kipawa Lake eudialyte were obtained by x-ray
powder difiraction using CuKo radiation and an intemal Si standard. The
pattern was indexed with the aid of the Powder Diffraction File (card

8-355). Some modification in h/cl values was necessary to produce com-
parable d (obs) and d (calc) values. The cell size, based on hexagonal
indexing, was obtained from twenty-five lines as shown in Table 3.

Comparison of the cell constants with two other eudialytes of unknown
omposition indicates a considerably smaller o parameter for the Kipawa
Lake sample. Difierences in cell sizes are likely in minerals with such cpm-
plex chemistry.

Corcr.usrolqs

This study does not warrant any conclusions regarding the origin of
the Kipawa Lake eudialyte. The mineralogy of the host rock suggests it
to be a slightly peralkaline syenite containing neither quartz nor nepheline.
Both optical properties and chemistry indicate the eudialyte from the Ki-
pawa Lake area to be fairly typical.
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Tasln 3. Crrl PanaMsrgrs- arvo X-ner Darl r.on Krpewa Larr Euprelns.
Radiation CuKo, Si intemal standard

dA (obs.) aA (catc.) / (est.)hkl

110
r04
021
w2
006
205
107
21.4
30.3
12.5
018
2t)
13t
p3
208
2t7
119
J l o

336
404
uz*J

0,1,1 I
410
309
0,0,12

6.94
6.33
5.9r
c.cd

496
4.25
4.05
3.91
5 .15

3.64
3,56
3;50
3.35
330
3.19
3.10
3.00
2.94
2.88
2.82
2.69
2.66
2.63
2.58
2.5r

698
6.38
( o l

s.60
5.0r
426
4.05
qon

3.73
3.65
3.59
3.48
3.33
3"S
3.19
3.13
3.01
2.93
L86
2.84
2.70
2.66
2.63
2.57
2.51

n
l0
10
30
5

50
40
20
5J

5
5

c<
4

I

40
80
30
90
10

r00
10
I J

t0
40
l0

Cell Parameters of Eudialpes
Kipawa Lake (present study)
Kangerlaursrt, Julianehaab, Greenland
(Zachariasen 1930)
(Gossner 1930)

a
13.95 * .02 A

c
30.10:E.02 A

30.15 A
3021 A

143r A
L4,Y A


