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Baddeleyite is described f rom a basic intrusion f rom southeastern 
Finland. Microprobe analyses resulted in the following chemical 
composition besides ZrO>: HfOs 0.9—1.5, FeO 0.2, T i 0 2 < 0.1 and 
AI2O3 < 0 . 1 percent. The mineral occurs together with zircon and 
quartz. Comments concerning this mineral paragenesis are pre-
sented. 
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Introduct ion 

Baddeleyite, ZrOä, has been described as 
an accessory mineral f rom very di f ferent 
types of occurrences most of which are silica-
f ree or -poor rock types. It has been re-
corded in ultrabasic rocks (kimberlite, ilme-
nitenorite), carbonatites, alkali syenites, 
sanidine lavas and granitic pegmatites. It has 
also been reported f rom placers, impact 
glasses, tektites, and especially f rom lunar 
rocks (basalts). Recently, baddeleyite has 
been described also f rom terrest ial gabbroic 
rocks by Keil and Fricker (1974). 

In Finland baddeleyite has former ly been 
identified f rom the Sokli carbonati te (Paar-
ma, 1970), and lately f rom the Por t t ivaara 
albite diabase, nor theastern Finland (Dr. O. 
Kouvo, pers. comm., 1976) and f rom the 
Jotnian diabases f rom Säppi and Sorkka, 
southwestern Finland and f rom Norrgrun-

nan, western Finland, (Dr. O. Kouvo and Mr. 
M. Vaasjoki, pers. comm., 1976). 

This note is concerned with an occurrence 
of baddeleyite in a diabase f rom southeastern 
Finland. Microscopic determinations and 
heavy mineral separations confirm that in 
this case baddeleyite appears to be the 
ma jo r Zr-bearing phase. 

Geolog ica l e n v i r o n m e n t 

A different ia ted basic intrusion, here call-
ed the Lovasjärvi diabase, is s i tuated be-
tween the large Wiborg and the smaller 
Suomenniemi rapakivi massifs in south-
eastern Finland, (see Geological Map of Fin-
land, Pre -Qua te rnary Rocks. Sheet 3132-
Savitaipale. Simonen and Tyrväinen, 1965). 
The t rend of the diabase »dike» is N 45° Wi. 
Thus it coincides wi th the general t rend of 



60 Jaakko Siivola 

the diabase dike set described by La i t aka r i 
(1969). The length of the in t rus ion is about 
5 km and the w id th does not exeed 1 km. 
The diabase is in contact wi th both r apak iv i 
g ran i tes ment ioned above. Geologically it is 
c lear ly older t han the r apak iv i intrusions. 
This fact is ver i f ied by the e rup t ive breccias 
and rapak iv i veins in d iabase which are met 
wi th at t h e both ends of the Lovas jä rv i 
d iabase »dike». T h e rad iomet r ic age of the 
diabase (1650 M.a., U - P b age f r o m zircon) 
agrees w i th tha t of the rapak iv i wi th in the 
l imits of error . The pe t rograph ic descript ion 
of the Lovas jä rv i d iabase will be given else-
w h e r e in nea r f u t u r e . 

Mineral description 

Baddeleyi te was f i rs t detected optically in 
a polished thin section of the Lovas jä rv i 
diabase. The ident i f ica t ion w a s conf i rmed 
by using the electron microprobe and X - r a y 
d i f f rac t ion methods . A f t e r w a r d s , the heavy 
mine ra l separa t ions m a d e for the dat ing 
proved tha t baddeley i te p redomina tes over 
zircon. 

Baddeley i te occurs as inclusions in sl ightly 
sericit ized plagioclase (An 40—50), in f r ac -
tu res be tween other mine ra l gra ins and in 
contact w i th quar tz and zircon (Figs. 1—4). 
Somet imes baddeley i te gra ins have a zircon 

Fig. 1. Euhedral baddeleyite as an inclusion in 
slightly sericitized plagioclase. Photo E. Halme. 

x i - * 

Fig. 2. Twinned baddeleyite between quartz and 
apatite. Cf. the X-ray scanning images in Figure 

6. Photo E. Halme. 

F:'g. 3. Zircon mantled anhedral baddeleyite. Cf. 
the X-ray scanning images in Figures 5. Photo 

E. Halme. 

Fig. 4. Rodlike baddeleyite in plagioclase. Photo 
E. Halme. 

0,1 mm 
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mant l e as shown in F igure 3 (cf. X - r a y 
scanning images of the same mine ra l g ra in 
in F igure 5.). The mine ra l commonly Shows 
a euhedra l hab i t (Fig. 1) but , on the o ther 
hand , subhed ra l to anhedra l gra ins a re not 
r a r e (Figs. 2—4). M a x i m u m length of the 
euhedra l badde ley i te crysta ls measures u p to 
0.4 mm. Pr i smat i c badde ley i te is polysyn-
thet ical ly tw inned on the monoclinic (100) 
p lane (Fig. 2). U n t w i n n e d gra ins a re not 
ve ry common. The colour of the mine ra l is 
yel lowish w i th a fa in t pleochroism f r o m 
yel lowish to pale b rownish . 

Microprobe analyses, p e r f o r m e d on several 

mine ra l grains, resul ted in the fol lowing 
chemical composit ion (besides Zr0 2 ) : H f 0 2 

0.9—1.5, FeO 0.2, T iO, < 0.1 and A1203 < 0.1 
weight percent . No o the r e lements w e r e 
detected. The chemis t ry of the Lovas jä rv i 
baddeley i te is also depicted by the X - r a y 
scanning p ic tures in F igures 5—6. Zr and Hf 
a re not a lways evenly d is t r ibu ted in bad -
deleyite. This is depicted by the X - r a y 
scanning images in F igu re 6. Badde ley i te 
grains, in t imate ly i n t e rg rown wi th zircon, 
somet imes show small silica contents due to 
zircon. 

The crys ta l hab i t of baddeley i te is shown 
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Fig. 6. Element distributions in baddeleyite. Zr Lai-, Hf Lai-, Fe Kai-, Si Ka-, AI Kai-, and Ca Kai-
scanning images. Same grain as in Figure 2. 
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Fig. 7. SEM-images (a — c) showing the tabular habi t (d) of baddeleyite. X 260. 

in Figures 1—4, and the general morphology 
in Figures 7 a—d. X-ray single crystal 
determinat ions by Dr. M. Lehtinen and X-
ray powder diffract ion studies by Mr. P. 
Kallio gave the following unit cell parame-
ters for baddeleyite (space group P2,/c): a0 = 
5.143 Ä, b0 = 5.213 Å, c0 = 5.312 Ä ( ± 0.01), 
ß = 99°15', a„ : b0 : c0 = 0.986 : 1 : 1.019, with 
V = 140.56 Å3. 

C o n c l u d i n g r e m a r k s 

The work of But te rman and Foster (1967) 
suggests that in a silica-poor system baddele-

yite (monoclinic Zr0 2) is stable wi th zircon 
below 1170° C. At Lovasjärvi the crystalli-
zation of the basic, iron rich magma commen-
ced with the formation of iron oxides and of 
the olivine-bearing (Fo37Fa43) rock and conti-
nued on decreasing tempera ture to more sili-
ca-rich rocks. During this sequence the Zr-
rich mineral phase appeared in the form of 
baddeleyite. With increasing silica content in 
the melt baddeleyite crystals were at least 
par t ly coated with zircon mantle. This phase 
of crystallization is also characterized by 
baddelyi te grains whidh are in contact with 
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q u a r t z . I n t h e b a d d e l e y i t e - b e a r i n g rock oli-
v i n e (Fo1 3Fa8 7) is s t i l l p r e s e n t as a m i n o r con -
s t i t u e n t . T h e f i n a l s t a g e of t h e c r y s t a l l i z a t i o n 
of t h e Z r - r i c h m i n e r a l p h a s e is t h e f o r m a t i o n 
of z i rcon . I t is w o r t h w h i l e m e n t i o n i n g t h a t 
z i r con c r y s t a l s a r e t r a n s p a r e n t w i t h b e a u t i f u l , 
t e t r a g o n a l h a b i t . 

I t m a y b e c o n c l u d e d t h a t t h e m i n e r a l s e -

q u e n c e b a d d e l e y i t e , z i r con a n d f r e e q u a r t z 
is c losely a s soc i a t ed w i t h t h e c r y s t a l l i z a t i o n 
of t h e p r i m a r y bas ic m a g m a . 
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