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Eucryptite has been found as nodules and aggregates up to ten 
centimetres in diameter from the Haapaluoma lithium pegmatite in 
Peräseinäjoki, western Finland. The mineral occurs as a rare accessory 
in postmagmatic fracture fillings and replacement bodies associated 
with quartz, cleavelandite and lithium silicates (elbaite, lepidolite 
and spodumene). Chemical analysis shows: SiQ2 51.74 %, A1203 36.76 %, 
Li 2 0 9.70 %, Fe203 t o t . 0.99 %, CaO 0.30 %, Na 2 0 0.26 %, K 2 0 0.16 %, 
H 2 0 + 1.02 %. Electron microprobe analysis, however, indicates 
smaller amounts of Si0 2 (47.5 %) and higher amounts of A1203 (39.4 %), 
corresponding to the nearly theoretical formula (LiAlSi04) of the 
mineral. Spectrochemically analysed minor elements are given. On the 
basis of X-ray studies the unit cell data_are: a h e x = 13.473 Å, c h e x = 
9.000 A, V h e x = 1414.87 A3, space group R3. The indexed X-ray powder 
pattern is given. The specific gravity is 2.657 and the calculated density 
2.663 g/cm3. 

The mineral is grey or brown when altered. Some of the eucryptite 
specimens are polysynthetically twinned. The optical properties are 
E = 1.585, to = 1.572. Unlike eucryptite specimens from other localities, 
the mineral does not fluoresce in short- or long-wave UV light. 
Eucryptite is rare, and this is the first record of the mineral in Finland. 
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Introduct ion 

L o w - t e m p e r a t u r e a - e u c r y p t i t e w a s f o u n d 
as a r a r e acces so ry m i n e r a l in t h e H a a p a l u o -
m a p e g m a t i t e in P e r ä s e i n ä j o k i , w e s t e r n Fin-
land . T h e m i n e r a l is ra re , u sua l l y on ly oc-

c u r r i n g in sma l l a m o u n t s in l i t h i u m p e g m a -
t i tes . A l t h o u g h t e u c r y p t i t e h a s n o t b e e n 
f o u n d b e f o r e in F i n l a n d , it m a y o c c u r in 
a s soc ia t ion w i t h s p o d u m e n e a n d p e t a l i t e in 
o t h e r l i t h ium p e g m a t i t e s as well . T h e m i n e r a l 
b e a r s s u c h a s t r o n g r e s e m b l a n c e to q u a r t z 
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t h a t it is o f t e n i m p o s s i b l e to d i s t i n g u i s h t h e s e 
m i n e r a l s w i t h o u t X- ray p o w d e r d i f f r a c t i o n 
pa t t e rns . T h e m i n e r a l s a re s imi l a r in co lou r 
a n d h a r d n e s s , a n d t h e y a re b o t h opt ica l ly 
un i ax i a l a n d pos i t ive . 

T h e H a a p a l u o m a p e g m a t i t e , w h i c h w a s 
f o u n d in 1955, h a s b e e n o p e r a t e d s i nce 1961 
by t h e c o m p a n i e s S u o m e n Mineraa l i — P a -
ra i s t en K a l k k i Oy and Oy L o h j a Ab . T h e m a i n 
m i n e r a l q u a r r i e d is p o t a s s i u m fe ldspa r . T h e 
m i n e r a l o g y a n d pe t ro logy of t h e p e g m a t i t e 
has been descr ibed in detail by Haapa l a (1966), 
and t h e s u r r o u n d i n g a rea h a s b e e n m a p p e d 
by T y r v ä i n e n (1970) a n d f i rs t of t h e a u t h o r s 
( u n p u b l i s h e d m a p shee t 2221 Ja las jä rv i ) . 

T h e p e g m a t i t e c o n s i s t s of t w o a d j a c e n t 
para l le l d y k e s t r e n d i n g eas t -wes t a n d s h a r p l y 
in t e r sec t ing t h e g ranod io r i t i c c o u n t r y rock . 
T h e p e g m a t i t e is d i s t inc t ly z o n e d and mine r -
alogical ly c o m p l e x . H a a p a l a (1966) a n d Haa-
pala , Si ivola a n d L ö f g r e n (1967) h a v e rec-
o r d e d a b o u t 26 m i n e r a l s f r o m t h e eas te rn , 
m a i n q u a r r y . S o m e of t h e m i n e r a l s a re v e r y 
ra re a n d n e w to F i n l a n d . T h e w e s t e r n d y k e , 
w h i c h c o n t a i n s on ly schor l , ga rne t , apa t i t e , 
löl l ingite, pyr i t e , l ep ido l i t e a n d z o n e d p i n k -
g r e e n t o u r m a l i n e a s m a j o r a c c e s s o r y mine r -
als is minera log ica l ly less in t e res t ing . 

T h e first s p e c i m e n of e u c r y p t i t e w a s 
iden t i f i ed by o n e of u s (S.I.L.) in a s a m p l e 
supp l i ed by Mr. H e i k k i Koivis to , a k e e n 
m i n e r a l col lector . F i r s t of t h e a u t h o r s f o u n d 
la ter severa l e u c r y p t i t e s a m p l e s f r o m t h e 
e a s t e r n m a i n q u a r r y a n d Mr. P e k k a P a a n a n e n 
p rov ided a f u r t h e r s p e c i m e n for t h e p r e s e n t 
s t udy . C o n c e r n i n g t h e au tho r s , S. I. L a h t i 
is r e s p o n s i b l e for t h e op t ica l a n d s ing le c rys-
ta l X-ray s tud ies . P. Kall io ca r r i ed ou t t h e 
d i f f r a c t o m e t e r s t ud i e s and O. v o n Knor r -
ing t h e w e t c h e m i c a l a n a l y s e s of t h e minera l . 

Occurrence 

T h e H a a p a l u o m a e u c r y p t i t e o c c u r s in t h e 
f o r m of r o u n d e d or i r r egu la r n o d u l e s or ag-
g r e g a t e s 2 - 1 0 c m in d i a m e t e r in c leav-
e l a n d i t e - q u a r t z - l e p i d o l i t e - t o u r m a l i n e rock 
or as a n h e d r a l c rys t a l s in q u a r t z a g g r e g a t e s 
a s soc ia t ed w i th t h e a b o v e - m e n t i o n e d m i n e r -
als (Fig. 1). T h e e u c r y p t i t e - b e a r i n g s p e c i m e n s 
a lso i n c l u d e smal l a m o u n t s of w h i t e micro-
cl ine, s p o d u m e n e , cooke i te , bery l , cass i te r i te 
a n d f luo rapa t i t e . Clay m i n e r a l s (kaol in i te a n d 
m o n t m o r i l l o n i t e ) a re f o u n d as a l t e ra t ion p ro -
d u c t s of s p o d u m e n e a n d f e ld spa r s . T h e 
e u c r y p t i t e n o d u l e s a re f r e s h or par t ia l ly al-

Fig. 1. Eucryptite (e, dark grey) 
in quartz (q, light grey) with 
some cleavelandite (c, white) 
plates. Note the subvertical 
lineations in eucryptite due to 

twinning. Polished sample. 



The composition, physical properties and occurrence of eucryptite ... 7 

t e r ed in to a b r o w n r e s i n o u s , op t ica l ly iso-
t r o p i c s u b s t a n c e tha t g ives s o m e w e a k X-ray 
p o w d e r r e f l ec t ions of cooke i t e . T h i s b r o w n 
m a r g i n a l a l t e ra t ion p r o d u c t is i nd i ca t ive of 
t h e e u c r y p t i t e n o d u l e s and- h e l p s to d is t in-
g u i s h t h e m i n e r a l f r o m q u a r t z (Fig. 2). 

A n h e d r a l or s u b h e d r a l q u a r t z a n d red 
t o u r m a l i n e c rys t a l s a r e c o m m o n i n c l u s i o n s in 
t h e euc ryp t i t e . In s o m e samp le s , h o w e v e r , 
q u a r t z s e e m s to r e p l a c e e u c r y p t i t e (Fig. 3). 
C o o k e i t e o c c u r s as a p i n k m a s s a r o u n d t h e 
n o d u l e s a n d as t h i n v e i n s w i t h i n t h e e u c r y p -
t i te . T h e a s soc i a t ed t o u r m a l i n e (elbai te) is 
zoned , h a v i n g a g r e e n co re a n d a p i n k r im. 
L e p i d o l i t e is f o u n d as smal l p u r p l i s h f l a k e s 
s o m e m m in d i a m e t e r a n d t h e a s soc i a t ed 
s p o d u m e n e is grey in co lou r a n d m a y b e 
par t ly or c o m p l e t e l y a l t e red . T h e s p o d u m e n e 
p s e u d o m o r p h s a re b r o w n a n d cons i s t of 
kaol in i te , m o n t m o r i l l o n i t e and cooke i t e . 

Phys ica l propert ies 

T h e H a a p a l u o m a e u c r y p t i t e is u sua l l y grey 
or, w h e n a l t e red , b r o w n . T h e f r e s h m i n e r a l 
r e s e m b l e s qua r t z , w h i c h , in assoc ia t ion w i t h 
euc ryp t i t e , is grey , l ight b r o w n or wh i t e . 
T h e on ly d i s t i n g u i s h i n g f e a t u r e is t h a t 
e u c r y p t i t e is o f t e n marg ina l ly a l t e red in to a 
l ight or d a r k - b r o w n a l t e ra t ion p r o d u c t (Fig. 
1 a n d 2). 

T h e r e f r a c t i v e i nd i ce s g iven in T a b l e 1 w e r e 
d e t e r m i n e d u s i n g i m m e r s i o n l i q u i d s a n d 
s o d i u m hgh t . T h e op t ica l p r o p e r t i e s a g r e e 
wel l w i t h t h o s e r e p o r t e d in t h e l i t t e ra tu re . 
T h e spec i f ic g rav i ty of t h e m i n e r a l m e a s u r e d 
by s u s p e n s i o n in h e a v y l i q u i d s a n d W e s t p h a l 
b a l a n c e is 2.657, w h i c h is s o m e w h a t lower 
t h a n t h e ca l cu l a t ed d e n s i t y of 2.663. Th i s 
d i f f e r e n c e is p r o b a b l y d u e to n u m e r o u s in-
c lu s ions a n d f r a c t u r e s o b s e r v e d in t h e 
mine ra l . 

All t h e n a t u r a l a n d s y n t h e t i c e u c r y p t i t e 
s p e c i m e n s r e p o r t e d in t h e l i t e r a t u r e f luo-
r e sce red or c a r m i n e in s h o r t - w a v e U V l ight . 

T h e H a a p a l u o m a e u c r y p t i t e w h i c h d o e s n o t 
f luo resce , is a n e x c e p t i o n . E v e n so, w h e n t h e 
l ight s o u r c e is c lose to t h e s a m p l e , s o m e 
p a r t s of t h e s p e c i m e n m a y f l u o r e s c e d a r k 
r ed . 

T w i n n i n g 

T h i n sec t ion s t u d i e s s h o w e d t h a t s o m e of 
t h e e u c r y p t i t e s a m p l e s a re po lysyn the t i ca l l y 
t w i n n e d . T h e s a m p l e s cons i s t of a l t e rna t i ng 
t h i n a n d b r o a d t w i n l ame l l ae (Fig. 2), a n d 
it is s o m e t i m e s pos s ib l e to r e c o g n i s e t h e 
t w i n n i n g w i t h t h e n a k e d e y e (Fig. 1). E l e c t r o n 
m i c r o p r o b e ana lys i s s h o w e d no d e v i a t i o n in 
c h e m i c a l c o m p o s i t i o n b e t w e e n a d j a c e n t 
lamel lae . A c c o r d i n g to U-s t age d e t e r m i n a -
t ions , t h e a n g l e b e t w e e n t h e op t ic a x e s of t w o 
a d j a c e n t c rys t a l s is a b o u t 74° a n d t h e a n g l e 
b e t w e e n t h e c o m p o s i t i o n p l a n e of t h e c rys ta l s 
a n d t h e op t i c ax i s 37°. B e c a u s e e u c r y p t i t e is 
a t r igona l mine ra l , t h e c ry s t a l l og raph i c q 
a n g l e of th i s p l ane is 53° (90°-37°). T h e in-
d e x i n g of e u c r y p t i t e on a s t e r e o g r a p h i c n e t 
a n d ca l cu la t ing t h e q v a l u e s on t h e bas i s 
of t h e ax ia l ra t io of t h e m i n e r a l (c:a = 0.668, 
ca l cu la t ed f r o m t h e u n i t cell d i m e n s i o n s ) 
s h o w e d t h a t t h e t w i n p l a n e cou ld b e o n e of 
t h e fo l lowing : 

(1121), w i t h <D = 0°, q = 53.2° 
(2111), w i t h d> = 60°, e = 53.2° 
(5053), w i t h <& = 30°, q = 52.1° 
(0553), w i t h <1> = 30°, q = 52.1° 

Table 1. The physical properties of the Haapaluo-
ma eucryptite. 

The unit cell: The optical properties: 
Trigonal co = 1.585 
Space group R3 E = 1.572 
a h e x = 13.473 Å ± 0.005Å CO-E = 0.013 
c h e x = 9.000 A ± 0.005Å 
Vhex . = 1414.87 Å3 

G = 2.657 
D = 2.663 g/cm3 
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Fig. 2. Polysynthetically twin-
ned eucryptite (e, white and 
dark grey lamellae) nodule 
against quartz (q, left part). The 
margin of the eucryptite nodule 
consist of an isotropic alteration 
product (a, dark grey) that re-
places fresh eucryptite. Photo-

micrograph, crossed nicols. 

B e c a u s e t h e c r y s t a l l o g r a p h i c <t> ang l e is u n -
k n o w n , it is n o t p o s s i b l e to d e t e r m i n e t h e 
e x a c t i n d e x of t h e t w i n p lane . I n add i t i on , 
s o m e t h i n s e c t i o n s s h o w e d t w i n l amel l ae 
c ro s s ing t h e m a i n d i rec t ion of t h e l a m e l l a e at 
a n ang l e of a b o u t 64°. T h e s e l a m e l l a e w e r e 
w i t h o u t e x e p t i o n so t h i n a n d so r a r e t h a t 
no t all t h e op t ic d e t e r m i n a t i o n s cou ld b e 
ca r r i ed out . 

Chemis try 

As s h o w n in t h e s u m m a r y by C e r n y (1972), 
t h e c o m p o s i t i o n of n a t u r a l a n d s y n t h e t i c 
e u c r y p t i t e ( the idea l c o m p o s i t i o n L i A l S i 0 4 ) 
var ies widely. Mrose (1953) and B u e r g e r (1954) 
c o n s i d e r e d e u c r y p t i t e as a de r i va t i ve f r o m 
S i 0 2 (or S i 1 2 0 2 4 ) a n d w r o t e t h e g e n e r a l for-
m u l a : 

(Si 1 2 . xAl x) (Li x . y Al y / 3 )0 2 4 

A c c o r d i n g to M r o s e (1953) t h i s f o r m u l a 
i nd i ca t e s a c o m p l i c a t e d m e c h a n i s m w h e r e 
3L i+Al , ins ted of Li a lone , p r o v i d e s v a l e n c e 
c o m p e n s a t i o n for t h e s u b s t i t u t i o n of Al for Si. 

T h e H a a p a l u o m a e u c r y p t i t e w a s a n a l y s e d 
by we t c h e m i c a l m e t h o d s on mate r i a l sepa-
ra ted f r o m a b u l k s a m p l e by m e a n s of h e a v y 
l iqu ids . As w a s d e m o n s t r a t e d by t h e X- ray 
p o w d e r d i f f r a c t i o n p a t t e r n , t h e e u c r y p t i t e 
f r ac t i on t h u s o b t a i n e d d id n o t c o n t a i n n o t a b l e 
a m o u n t s of impur i t i e s . 

T a b l e 2 s h o w s t h e c h e m i c a l ana lys i s of t h e 
H a a p a l u o m a e u c r y p t i t e a n d t h e c o n t e n t of t h e 
un i t cell on t h e b a s i s of 24 o x y g e n s . O m i t t i n g 
t h e w a t e r s h o w n b y t h e c h e m i c a l ana lys i s 
t h e f o r m u l a of t h e m i n e r a l m a y b e wr i t t en : 

Li 4 9 4Na 0 0 6K0 0 3Ca0 ^Feo.ogAlj 4 8Si6 5 4 0 2 4 . 

T h e s e p a r a t i o n of q u a r t z f r o m e u c r y p t i t e is, 
h o w e v e r , ve ry d i f f i cu l t or q u i t e i m p o s s i b l e , 
b e c a u s e t h e spec i f i c g rav i ty a n d m a g n e t i c 
p r o p e r t i e s of b o t h m i n e r a l s a re s imilar . 
Quar t z r e p l a c e s e u c r y p t i t e in m a n y of t h e 
s a m p l e s s t u d i e d a n d o c c u r s as m i n u t e in-
c l u s i o n s in t h e mine ra l (see Fig. 3). T h e r e f o r e 
e u c r y p t i t e w a s also a n a l y s e d w i t h a n e l e c t r o n 
m i c r o p r o b e u s i n g o l igoc lase as a s t a n d a r d . 
T h e par t ia l ana lys i s s h o w e d : S i 0 2 47.5 w t % 
and A1 20 3 39.4 wt%. If w e a c c e p t t h e v a l u e s 
of S i 0 2 a n d A1203 s h o w n by t h e m i c r o p r o b e 
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Fig. 3. Twinned eucryptite re-
placed by quartz (q, white) and 
cookeite (c. grey) veins. Photo-

micrograph, crossed nicols. 

ana lys i s and cor rec t t h e c h e m i c a l ana lys i s , 
t h e f o r m u l a of t h e H a a p a l u o m a e u c r y p t i t e 
m a y b e w r i t t e n a s fo l lows (omi t t ing t h e w a t e r 
a n d ca l cu l a t i ng on t h e bas i s of 24 oxygens ) : 

Li5.7Na0.1Ca0.1Fe0.1Al5.9Si6.0O24.0-

Th i s r e su l t c o m p a r e s f a v o u r a b l y w i t h t h e 
c o m p o s i t i o n of e u c r y p t i t e ca l cu la t ed f r o m 

t h e f o r m u l a L i A l S i 0 4 ( S i 0 2 47.69 %, A1 20 3 

40.46 %, L i 2 0 11.85 %); t h e h i g h si l ica c o n t e n t 
s h o w n by t h e w e t c h e m i c a l ana lys i s is pr i-
mar i ly d u e to q u a r t z c o n t a m i n a t i o n . As to t h e 
c h e m i c a l c o m p o s i t i o n of e u c r y p t i t e in gener -
al, it m a y b e a r g u e d tha t t h e h i g h silica con-
t e n t o f t e n o b s e r v e d i n n a t u r a l e u c r y p t i t e s 
ana lysed ear l ie r m a y b e d u e to t h e c o n t a m i n a -

Table 2. The chemical composition of the Haapaluoma eucryptite. 

Si02 51.74 Fe 6900 Si 6.54 
AI2O3 36.76 Mn 190 AL 5.48 
CaO 0.30 Cu 660 Fe+3 0.09 
Na 2 0 0.26 Sn 290 Ca 0.04 
K2O 0.16 Ga 140 Na 0.06 
LI20 9.70 Sr 80 K 0.03 
H2O+ 1.02 Zr 60 Li 4.94 
H 2 O - 0.12 Cr 23 O 24.00 

Be 23 
Tot. 100.06 

Si0 2 47.5 
ALO., 39.4 

1. A wet chemical analysis (wt%) by Prof. O. von Knorring. 
2. The minor elements (ppm) Spectrochemical analysis by Miss Ringa Danielsson. 
3. The unit cell content of the Haapaluoma eucryptite on the basis of 24 oxygens (after omitting the con-

tent of H 2 0 and recalculating the sum of analysis to 100). 
4. Partial electron microprobe analysis (wt%) by Mrs. Tuula Hautala. 
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t ion of q u a r t z or, to s o m e e x t e n t , of o the r 
mine ra l s . 

T h e re la t ive ly h i g h c o n c e n t r a t i o n of w a t e r 
a n d i ron in t h e m i n e r a l s t u d i e d is r e m a r k a b l e 
in c o m p a r i s o n w i t h o t h e r e u c r y p t i t e ana lyses . 
T h e c o n t e n t s of m i n o r e l e m e n t s (see T a b l e 2) 
h a v e n o t p rev ious ly b e e n r e p o r t e d in t h e 
l i t t e ra tu re . 

X-ray crys ta l lography 

T h e e u c r y p t i t e w a s s t u d i e d u s i n g X- ray 
s ingle crys ta l a n d p o w d e r m e t h o d s , a- a n d 
c-axis 0- a n d 1-level p r e c e s s i o n p h o t o g r a p h s 
c o n f i r m e d t h e t r i gona l s y m m e t r y of t h e 
m i n e r a l w i t h t h e s p a c e g r o u p R3. T h e l a t t i ce 
d i m e n s i o n s g iven in T a b l e 1 w e r e c o m p u t e d 
f r o m p o w d e r d i f f r a c t i o n d a t a w i t h t h e aid 
of u n p u b l i s h e d l e a s t - squa re p r o g r a m s w r i t t e n 
by o n e of u s (P.K.). T h e X- ray p o w d e r dif-
f r a c t i o n d a t a c o m p a r e d w i t h t h e d -va lues of 
t h e e u c r y p t i t e f r o m Bik i ta , Z i m b a b w e (see 
J C P D S - c a r d 14-657) a re g i v e n in T a b l e 3. 
Mos t of t h e w e a k e r r e f l ec t ions (I < 2 %) 
o b s e r v e d in t h e X-ray f i lm of t h e Bik i ta 
e u c r y p t i t e w e r e a lso f o u n d in t h e D e b y e -
S c h e r r e r c a m e r a f i lms of t h e H a a p a l u o m a 
euc ryp t i t e . 

S l o w d i f f r a c t o m e t e r r u n s on a f e w s a m p l e s 
s h o w e d s ing le b r o a d or d o u b l e p e a k s . T h e 
d o u b l i n g of p e a k s w a s c lear ly s e e n in t h e 303 
a n d 410 re f l ec t ions . T h e p r e c e s s i o n p h o t o -
g r a p h s of o n e s ing le crys ta l , h o w e v e r , d id no t 
s h o w a n y d e v i a t i o n s f r o m t h e t r i gona l sym-
met ry , a n d t h e d o u b l e p e a k s m a y b e d u e t o 
t h e c o m p o s i t i o n a l va r i a t ion of t h e e u c r y p t i t e 
n o d u l e s a n d crys ta l s . 

D i s c u s s i o n 

E u c r y p t i t e i s o n e of t h e r a re r l i t h i u m -
a l u m i n i u m s i l ica tes in l i t h i u m p e g m a t i t e s . An 
e x e p t i o n is t h e B ik i t a p e g m a t i t e in Z i m -
b a b w e , in w h i c h e u c r y p t i t e is a n i m p o r t a n t 

l i t h ium m i n e r a l o c c u r i n g in t h o u s a n d s of 
t ons . T h e m i n e r a l h a s b e e n d e s c r i b e d f r o m 
f o u r local i t ies in t h e U n i t e d S t a t e s ( B r u s h a n d 
D a n a 1880, Mrose 1953, L e a v e n s 1968), f r o m 
Bik i ta a n d s o m e o t h e r local i t ies in Z i m b a b w e 
( H u r l b u t 1962, G r u b b 1973), f r o m t h e T a n c o 
p e g m a t i t e in C a n a d a (Cerny 1972) a n d f r o m 
Kola P e n i s u l a in U.S .S .R. ( S o s e d k o a n d 
G o r d i e n k o 1957). E u c r y p t i t e o c c u r s as crys-
tals , i r r egu la r n o d u l e s or a g g r e g a t e s as in t h e 
H a a p a l u o m a p e g m a t i t e or i n t e r g r o w n w i t h 
a lbi te . A c c o r d i n g to t h e d e s c r i p t i o n s , t h e 
m i n e r a l is c losely a s soc ia t ed w i t h pe ta l i t e or 
s p o d u m e n e , or bo th . 

E u c r y p t i t e h a s b e e n syn the t i z ed in m a n y 
e x p e r i m e n t s , a n d i ts s tab i l i ty f ie ld in t h e sys-
t e m L i 2 0 - A I 2 O 3 - S i 0 2 - H 2 O h a s b e e n s t u d i e d 
by a n u m b e r of a u t h o r s (Roy et al. 1950, S t e w -
ar t 1960, 1978 a n d G r u b b 1973). T h e s e exper i -
m e n t s a n d t h e m i n e r a l p a r a g e n e s e s of e u c r y p -
t i te s u g g e s t t h a t t h e s u b s o l i d u s l e a c h i n g of 
S i 0 2 f r o m t h e l i th ium a luminos i l i ca tes f o r m e d 
ear l ier , s p o d u m e n e (L iAlS i 2 0 6 ) or pe ta l i t e 
(LiAlSi4O1 0), p r o v i d e s a m e c h a n i s m by w h i c h 
e u c r y p t i t e can f o r m in p e g m a t i t e s (S t ewar t 
1960, 1978). 

I n t h e H a a p a l u o m a p e g m a t i t e t h e m i n e r a l 
a s soc ia t ion c l e a v e l a n d i t e - e l b a i t e - l e p i d o l i t e 
- s p o d u m e n e - e u c r y p t i t e - c o o k e i t e i nd i ca t e s 
t h a t e u c r y p t i t e is o n e of t h e la te -s tage crysta l -
l izat ion p r o d u c t s of t h e d y k e . T h e p e g m a t i t e 
is a typ ica l z o n e d l i t h i u m p e g m a t i t e w i t h a 
f ine -g ra ined apl i t ic b o r d e r zone , a coa r se r 
wal l z o n e and a ve ry coa r se -g ra ined i n t e r m e -
d ia t e z o n e w i th a n u m b e r of q u a r t z cores . 
A f t e r t h e c rys ta l l iza t ion of t h e b u l k of t h e 
d y k e t h e p e g m a t i t e w a s r e p l a c e d by pos t -
m a g m a t i c Na- a n d Li- r ich f lu ids , filling f rac-
t u r e s a n d cavi t ies and b r e c c i a t i n g the w h o l e 
p e g m a t i t e . H a a p a l a (1966) h a s d iv ided t h e 
c rys ta l l iza t ion of t h e r e p l a c e m e n t b o d i e s a n d 
f r a c t u r e f i l l ings of t h e p e g m a t i t e in to t w o 
s tages : t h e N a s t age a n d t h e Li s tage . Cleave-
landi te , qua r t z a n d schor l cha rac t e r i ze t h e Na 
s tage a s s e m b l a g e , w h e r e a s c l eave land i t e , 
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Table 3. Comparison between the X-ray powder diffraction data of: 1. Eucryptite, Bikita, Zimbabwe 
(Rhodesia). Guinier camera, diameter 114.6 mm (see JCPDS-card 14-657). 2. Eucryptite, Haapaluoma, Fin-
land. Diffractometer, Ni-filtered Cu-radiation (XCuKa = 1.54178Å). The reflections marked with asterisks 

were used in computing unit cell parameters. 

1. 2. 

hkl d meas. I d meas. d calc. I 

101 7.13 < 1 
110* 6.74 55 6.74 6.74 59 
021 4.897 < 1 
012* 4.199 30 4.20 4.20 31 
211* 3.961 100 3.962 3.960 100 
300* 3.890 35 3.888 3.888 32 
202 3.566 6 3.566 3.563 20 
220* 3.369 95 3.368 3.368 97 
122* 3.151 14 3.149 3.150 35 
131* 3.046 10 3.045 3.045 25 
401 2.776 < 1 
113* 2.740 80 2.741 2.740 74 
410* 2.546 60 2.547 2.546 72 
042 2.447 2 2.449 2.448 4 
303* 2.376 25 2.374 2.375 48 
232 2.301 < 1 
330 2.247 14 } 2.243 2.245 }15 223 2.242 2 } 2.243 2.240 }15 
104 2.208 < 1 
241 2.143 2 2.143 2.142 2 
024 2.100 < 1 
502 2.072 2 
214 2.004 < 1 
422 1.980 < 1 
600 (413) 1.943 10 1.942 1.945 (1.941) 21 
152 1.900 < 1 
431 1.877 6 1.875 1.876 13 
520 1.869 10 1.869 1.868 18 
134 1.848 < 1 
333* 1.797 25 1.797 1.798 31 
404 1.782 2 1.782 1.782 6 
342 1.765 < 1 
161 1.745 < 1 
324 (205) 1.722 < 1 
125 1.667 4 11667 1.666 5 
701 (351) 1.639 2 1.639 1.639 (1.639) 2 
603* 1.632 8 1.632 1.632 2 
054 1.620 2 1.620 1.620 1 
621 1.593 2 
710* - - 1.546 1.545 8 
006* - - 1.500 1.500 8 

- not given 

quar tz , s p o d u m e n e , lep idol i te , r e d t o u r m a -
line, beryl , f l uo rapa t i t e , s p e s s a r t i n e a n d cas-
s i te r i te a re typ ica l m i n e r a l s in t h e Li -s tage 
a s s e m b l a g e . E u c r y p t i t e o c c u r s w i t h o t h e r 
l i t h ium mine ra l s , b u t it c rys ta l l ized a f t e r 

t h e s e f r o m la ter p o s t m a g m a t i c f l u ids t h a t had 
d e c o m p o s e d s p o d u m e n e c rys ta l s f o r m e d 
ear l ie r a n d w e r e t h u s e n r i c h e d in l i t h ium. 

In h i s s u m m a r y of euc ryp t i t e , C e r n y (1972) 
h a s s h o w n tha t , b e c a u s e of t h e sca rc i ty of 
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data , t h e i n t e r r e l a t i ons b e t w e e n c h e m i c a l 
c o m p o s i t i o n , u n i t cell d i m e n s i o n s a n d re f rac -
t ive ind ices of e u c r y p t i t e a re o b s c u r e . T h e 
i n f l u e n c e of i s o m o r p h o u s s u b s t i t u t i o n of Si 
by Li + Al s e e m s to b e d i f f i cu l t to t race. T h e 
e u c r y p t i t e s p e c i m e n s r i ches t in silica give 
r e f r ac t i ve i nd i ce s a n d un i t cell d i m e n s i o n s 
s imi lar to t h o s e of s a m p l e s p o o r e r in silica. 
T h e opt ica l p r o p e r t i e s in pa r t i cu l a r s e e m to 
be iden t i ca l w i t h i n t h e l imi t s of m e a s u r i n g 
accu racy . 

Mos t of t h e phys i ca l p r o p e r t i e s a n d t h e 
o c c u r r e n c e of t h e H a a p a l u o m a e u c r y p t i t e 
a g r e e well wi th t h o s e r e p o r t e d in t h e l i tera-
tu re . S imi la r p o l y s y n t h e t i c t w i n n i n g , h o w -
ever , h a s no t b e e n d e s c r i b e d b e f o r e f r o m 
e u c r y p t i t e s a m p l e s . T h e t w i n n i n g m a y 
r e p r e s e n t t h e t r a n s f o r m a t i o n t w i n n i n g ob-
served in m a n y minera l s . N e v e r t h e l e s s , ex-
p e r i m e n t a l s t u d i e s s h o w tha t t h e inve r s ion 
t e m p e r a t u r e of h igh t e m p e r a t u r e ß -euc ryp t i t e 
to low t e m p e r a t u r e a - e u c r y p t i t e is very h igh , 
viz. 848°C, at a t m o s p h e r i c p r e s s u r e ( I saacs 
and Roy 1958). T h e m i n e r a l p a r a g e n e s i s s h o w 
t h a t t h e H a a p a l u o m a e u c r y p t i t e crys ta l l ized 

in p o s t m a g m a t i c r e p l a c e m e n t b o d i e s a n d 
f r a c t u r e f i l l ings m u c h be low th i s t e m p e r a t u r e 
l imit (cf. H a a p a l a 1966, 6 4 - 6 5 , L a h t i 1981, 
71-76) . 

P i n k i s h f l u o r e s c e n c e is cha rac t e r i s t i c of all 
k n o w n s y n t h e t i c a n d n a t u r a l e u c r y p t i t e spec-
i m e n s e x l u d i n g t h e H a a p a l u o m a euc ryp t i t e . 
As r e p o r t e d by C e r n y (1972), t h e f l u o r e s c e n c e 
of t h e T a n c o euc ryp t i t e f ades rap id ly a f te r t h e 
la rger g ra ins h a v e b e e n c r u s h e d and dis-
a p p e a r s c o m p l e t e l y in p o w d e r e d mater ia l . 
T h i n s ec t i ons s h o w tha t t h e H a a p a l u o m a 
e u c r y p t i t e is h igh ly f r a c t u r e d (cf. Fig. 3). T h i s 
o b s e r v a t i o n c o n f i r m s t h e a u t h o r s in the i r 
op in ion , t h a t m e c h a n i c a l d e f o r m a t i o n to-
g e t h e r w i th pa r t i a l a l t e ra t ion h a v e inh ib i t ed 
t h e f l u o r e s c e n e of t h e mine ra l . 
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