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Contact observations and most radiometric datings indicate that 
the large complex of granitoid rocks and migmatites in Central 
Lapland is late Svecokarelian (Proterozoic) in age. The geological 
setting of the complex suggests, however, that it previously formed 
the basement for the Proterozoic sedimentation and a source of some 
of the sedimentary material. About 1800 Ma ago it apparently under-
went partial anatexis, especially near the Proterozoic schist belts. 

The concept that some parts of the schist areas of Kuusamo, 
Salla and Central Lapland are of Archean age is disputable. The Salla 
schist area, which some authors maintain is an Archean greenstone 
belt, is obviously Proterozoic in age. U-Pb ages reported for zircons, 
titanites and monazites from granitoid rocks from six localities in 
Kuusamo, Salla, Kemijärvi and Rovaniemi areas range from 2738 
Ma to 1770 Ma. 

Raimo Lauerma, Geological Survey of Finland, SF-02150 Espoo 15, 
Finland. 

In troduct ion 

T h e p r e s e n t - d a y c o n c e p t of t h e m a j o r 
f e a t u r e s of t h e P r e c a m b r i a n b e d r o c k i n 
F i n l a n d is b a s e d m a i n l y on t h e g e n e r a l 
geologica l m a p p i n g at a sca le of 1 : 400 000 
s ta r t ed in t h e 1890s a n d c o m p l e t e d in 1980. 
T h e r e a s o n s for a m a p of t h i s t y p e a n d t h e 
u n d e r l y i n g p r i nc ip l e s a n d goals a re s u m -
m a r i z e d by S e d e r h o l m (1903). I n v e s t i g a t i o n s 
w e r e usua l ly s t a r t ed in a reas w h e r e t h e e f f ec t s 
of t h e geologica l p h e n o m e n a w e r e m o r e 
readi ly exp l i cab le . T h e r e su l t s f r o m t h e s e 
i nves t i ga t i ons w e r e t h e n app l i ed to m o r e 
c o m p l i c a t e d a reas . La rge , geologica l ly m o -
n o t o n o u s a reas c o m p o s e d m a i n l y of g ran i to id 

r o c k s a n d m i g m a t i t e s w e r e s u b j e c t e d to 
r e c o n n a i s s a n c e only , w h e r e a s local i t ies of 
g r ea t geologica l i m p o r t a n c e , espec ia l ly w i t h 
r ega rd to t h e age r e l a t i ons of the r o c k s , w e r e 
i nves t iga t ed in de t a i l and o f t e n m a p p e d on a 
l a rge scale in t h e f ie ld . 

A c c o r d i n g to S e d e r h o l m ' s or ig ina l p l a n s 
(op.cit.), a b o u t 10 000 k m 2 s h o u l d be m a p p e d 
eve ry yea r in s o u t h e r n F i n l a n d and at leas t 
5000 k m 2 in n o r t h e r n F i n l a n d . T h e a r e a s of 
t h e m a p s h e e t s B 6 Yl i torn io , C 6 R o v a n i e m i 
( H a c k m a n 1910 a, b) a n d D 6 K u o l a j ä r v i 
( H a c k m a n & W i l k m a n 1925) to ta l l ing s o m e 
40 000 k m 2 , w e r e i nves t i ga t ed at a r a t e ap-
p r o a c h i n g tha t r e c o m m e n d e d by S e d e r h o l m . 
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O w i n g to t h e l imi ted m a n - p o w e r a s s i g n e d to 
t h i s t ask , u sua l l y o n e or t w o geo log i s t s and a 
f e w f ie ld a s s i s t an t s , t h e in fe r io r i ty of t h e f ie ld 
m a p s a n d t h e d i f f i cu l ty of w o r k i n g in l a rge 
near ly u n p o p u l a t e d a reas , t h e s e m a p s leave 
m u c h to be de s i r ed . H a c k m a n (1927, p . 97) 
p r o p o s e d n e w inves t i ga t i ons in s o m e a reas 
cove red by t h e m a p s t h a t he h imse l f had 
c o m p i l e d and Mikko la (1941, p . 7) c o n s i d e r e d 
t h a t all of t h e m a p s s h o u l d b e rev ised and 
r e p r i n t e d . 

T h e r e m a p p i n g of t h e P r e c a m b r i a n bed-
r o c k in n o r t h e r n F i n l a n d w a s s t a r t ed in t h e 
ear ly 1960s, t h i s t i m e at a scale of 1 : 100 000. 
So far t h i s m a p p i n g is l imi ted to p a r t s of t h e 
sch is t a r e a s of P e r ä p o h j a , K u u s a m o , Sal la 
a n d Cen t ra l L a p l a n d (Fig. 1) a n d the i r im-
m e d i a t e e n v i r o n m e n t . C o n s e q u e n t l y , knowl -
e d g e of t h e geo logy of t h e s e a reas h a s b e e n 
m u c h e n h a n c e d in t h e last t w o d e c a d e s , b u t it 
h a s r e m a i n e d near ly u n c h a n g e d , pa r t of it 
s ince 1910, in t h e cen t r a l p a r t s of a r eas com-
p o s e d ma in ly of g ran i to id r o c k s a n d mig-
mat i t e s . 

S e d e r h o l m (1892) g a v e de ta i led i n s t r u c t i o n s 
as to h o w t h e f ie ld o b s e r v a t i o n s for t h e 
gene ra l geologica l m a p p i n g w e r e to be 
ca r r i ed out . Most rocks , e spec ia l ly p l u t o n i c 
r o c k s a n d sch i s t s , w e r e to be p l aced in o n e of 
t w o ca tegor ies , o lde r or y o u n g e r . I n a d d i t i o n 
to c o n t a c t r e l a t ions t h e m a i n c r i t e r ion for 
t h e age of r o c k s w a s t h e d e g r e e of m e t a m o r -
p h i s m and gran i t i za t ion . 

T h e c o n s e q u e n c e s of t h i s m a p p i n g m e t h o d 
in n o r t h e r n F i n l a n d a re still v i s ib le in S h e e t 
2 of t h e Ca r t e G é o l o g i q u e I n t e r n a t i o n a l e de 
l ' E u r o p e (1966). On t h i s m a p m o s t of t h e 
»young- looking» , i.e., mass ive , m o s t l y red-
d i sh non-ca tac la s t i c g ran i to id r o c k s in t h e 
A r c h e a n b a s e m e n t c o m p l e x e s s o u t h of t h e 
schis t a reas of P e r ä p o h j a a n d K u u s a m o a n d 
n o r t h e a s t of t h e sch i s t a rea of Cen t r a l Lap -
land (Fig. 1) a re d e s i g n a t e d as la te K a r e l i a n 
(i.e. P ro te rozo ic ) g ran i t e s . On t h e bas is of 
r a d i o m e t r i c age d e t e r m i n a t i o n s , ma in ly m a d e 

by U - P b m e t h o d s on z i r cons a n d t i tan i tes , 
h o w e v e r , m o s t of t h e s e g ran i t e s a r e n o w d a y s 
r e g a r d e d as A r c h e a n (e.g. S i m o n e n 1971, 
1980 a, b). 

Age re la t ions and minera l ages in the 
K u u s a m o area 

N e i t h e r g ran i t i c ve ins i n t r u d i n g t h e s ch i s t s 
nor basa l c o n g l o m e r a t e s h a d b e e n f o u n d on 
t h e s o u t h e r n b o r d e r of t h e K u u s a m o schis t 
a r ea (Fig. 1) b e f o r e t h e r e m a p p i n g of t h e 
a rea a n d , t h e r e f o r e , t h e c o n t a c t b e t w e e n t h e 
u n d e r l y i n g g n e i s s o s e b a s e m e n t a n d t h e 
sch i s t s w a s s u p p o s e d to be t e c t o n i c (Väyry-
n e n 1954, p . 191; S i m o n e n 1964, p . 68). I n t h e 
la te 1960s seve ra l o c c u r r e n c e s of basa l con-
g l o m e r a t e s w e r e f o u n d a long t h e con tac t . 
T h e y h a v e b e e n d e s c r i b e d by S i l v e n n o i n e n 
(1972). 

S a m p l e s for a g e d e t e r m i n a t i o n s w e r e t a k e n 
f r o m a r e d d i s h , h o m o g e n e o u s g r an i t e a n d 
t w o p e g m a t i t e d y k e s in t h e b a s e m e n t com-
p l ex n e a r Soi lu , a b o u t 10 k m s o u t h of t h e 
K u u s a m o sch i s t a rea (Fig. 1). F ie ld obse rva -
t i o n s i n d i c a t e tha t t h e s e s a m p l e s r e p r e s e n t 
t h e y o u n g e s t g ran i t i c r o c k s in t h i s area . 

T h e U - P b age d e t e r m i n a t i o n s r e p o r t e d in 
t h e p r e s e n t p a p e r w e r e all m a d e at t h e Geo-
logical S u r v e y of F i n l a n d . T h e ages w e r e 
ca lcu la t ed w i t h t h e d e c a y c o n s t a n t s g iven by 
J a f f e y et al. (1971). S o m e of t h e age d a t a 
r e p o r t e d h e r e h a v e b e e n p u b l i s h e d pre-
v ious ly in A n n u a l R e p o r t s of t h e Geolog ica l 
S u r v e y of F i n l a n d (GSF, A n n . Rep . ) u s i n g 
o lde r c o n s t a n t s (unt i l 1972) a n d / o r w i t h o u t 
ca l cu la t ed d i f f u s i o n m o d e l ages . 

Ana ly t i ca l d a t a on z i r cons f r o m t h e So i lu 
a r ea a r e g iven in Tab l e 1; a c o n c o r d i a d i a g r a m 
is g iven in Fig. 2. The i r ages, 2738 Ma and 
2712 Ma, ag ree wel l w i t h t h e a g e s o b t a i n e d 
for t h e g ran i to id r o c k s s u r r o u n d i n g a n d 
i n t r u d i n g t h e g r e e n s t o n e b e l t s of S u o m u s -
sa lmi and K u h m o (e.g. K o u v o & Ti l ton 1966, 
Geolog ica l S u r v e y of F i n l a n d , P e t r o l o g i c a l 
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D e p a r t m e n t . R e p o r t s on ac t iv i t ies in y e a r s 
1980 and 1981, H y p p ö n e n 1982). 

Age re la t ions of rocks in the Peräpohja area 

S o m e g ran i t e s s o u t h of t h e P e r ä p o h j a schis t 
a rea w e r e d e s i g n a t e d by H a c k m a n (1910b, 
1918) as pos t -Ka lev ian , i.e., y o u n g e r t h a n 
m o s t of t h e sch is t s . H ä r m e (1949, pp . 3 6 - 3 7 ) 
a s s u m e d t h a t t h e g r an i t e n e a r J u o k u a (Fig. 1) 
is y o u n g e r t h a n t h e qua r t z i t e ove r ly ing it 
b e c a u s e mic roc l i ne -qua r t z v e i n s w e r e f o u n d 
in t h e quar tz i te . S i m o n e n (1964, p. 72) sup -
p o s e d tha t t h e con t ac t b e t w e e n t h e sch i s t s 
a n d t h e u n d e r l y i n g g r a n i t e gne i s s b a s e m e n t 
w a s t e c t o n i c b e c a u s e b a s a l c o n g l o m e r a t e s 
had n o t b e e n f o u n d . 

R e m a p p i n g of the a rea and r a d i o m e t r i c 
a g e d e t e r m i n a t i o n s h a v e a l te red s o m e ear l ier 
c o n c e p t s . S e v e r a l o c c u r r e n c e s of ba sa l con-
g l o m e r a t e s h a v e b e e n f o u n d . I n s o m e p l aces 
p i n k h o m o g e n e o u s g r an i t e in t h e u n d e r l y i n g 
b a s e m e n t g r a d e s over a f e w t e n s of m e t r e s 
in to basa l c o n g l o m e r a t e c o n t a i n i n g p e b b l e s 
of t h e s a m e grani te . A c o n v i n c i n g e x a m p l e of 
t h i s is s e e n n e a r A r p p e e n l a m p i ( P e r t t u n e n 
1971,1980 a n d pers . c o m m . ) In p l a c e s l ike t h i s 
t h e g r a n i t e is de f in i t e ly o lde r t h a n t h e schis ts . 
What is more , U - P b d a t a on z i r cons f r o m t h e 
g r an i t e u n d e r l y i n g t h e bas ic r o c k s nea r 
S o m p u j ä r v i (Kouvo & Ti l ton 1966) a n d f rom 
a g ran i t i c p e b b l e in t h e S o m p u j ä r v i c o n g l o m -
e ra t e (GSF , Ann . R e p . 1974) s h o w A r c h e a n 
ages. T h e S o m p u j ä r v i c o n g l o m e r a t e h a s b e e n 
d e s c r i b e d by H ä r m e (1949). T h e loca t ion of 
A r p p e e n l a m p i a n d S o m p u j ä r v i is s h o w n in 
Fig. 1. 

In t h e l ight of i nves t i ga t ions p u b l i s h e d so 
f a r it s e e m s obv ious tha t e v e n t h e »younges t -
looking» g ran i t i c r o c k s s o u t h e a s t of t h e 
sch is t be l t s of P e r ä p o h j a a n d K u u s a m o are 
of A r c h e a n age. T h e p h e n o m e n a i nd i ca t i ng 
par t i a l r e f u s i o n of t h e b a s e m e n t g ran i to id 
r o c k s (e.g. H ä r m e 1949; K o u v o & Ti l ton 1966, 
pp . 4 3 8 - 4 3 9 ; K u j a n p ä ä 1971) m a y b e a t t r ib -
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Fig. 2. U - P b concordia plot for zircons from the Archean basement complex near Soilu, Kuusamo. Map 
sheet 4522 04. Sample A415 is from a reddish, homogeneous granite by road No. 4641 (x = 7315.300, y = 
436.500); sample A424 is from a red pegmatite dyke a few tens of centimetres wide penetrating the same 
granite, and sample A425 is from a light grey pegmatite dyke penetrating migmatitic rock about 100 m 
south of the Soilu canal (x = 7316.300, y = 438.400). Samples A415 and A424 fit the diffusion curve cor-
responding to an age of 2738 Ma. Analogously, the isotope ratios of two zircon fractions from sample 
A425 were deciphered through a 2712 Ma diffusion model (Wasserburg 1963). The diffusion model ages 

are 2706 Ma for the fraction A425A and 2717 Ma for the fraction A425B. 

u t ed to t h e e f fec t of t h e h e a t of t h e m a f i c 
i n t r u s i o n s on t he i r e n v i r o n m e n t (Re ino 1973). 

Mineral ages from the Sa l la area 

A pa r t of t h e Sa l la sch i s t a r ea a n d of t h e 
g ran i to id a n d m i g m a t i t e c o m p l e x w e s t w a r d 
of it w.as m a p p e d in 1961-67 ( L a u e r m a 1967 a, 
b). T h e loca t ion of t h e s e m a p - s h e e t a reas , 
4621 Sal la a n d 3643 K u r s u , is s h o w n in Fig . 1. 
T h e ma in geologica l f e a t u r e s a re s h o w n in 
Fig. 3. 

N o basa l c o n g l o m e r a t e s h a v e b e e n f o u n d 
in t h e a rea of t h e s e m a p s h e e t s or e l s e w h e r e 
in t h e p r o x i m i t y of t h e w e s t e r n b o r d e r of t h e 
Sal la sch is t a rea . In m a n y p l aces g ran i t e s 
i n t r u d e t h e s u p r a c r u s t a l rocks , a n d sch is t 
i nc lu s ions h a v e b e e n f o u n d in the gran i t i c 
rocks . T h e s e o b s e r v a t i o n s s u g g e s t t ha t t h e 

g ran i t e s a re y o u n g e r t h a n t h e s u p r a c r u s t a l 
r o c k s in the i r v ic in i ty . 

N u m e r o u s a t t e m p t s h a v e b e e n m a d e to 
d a t e t h e r o c k s i n t r u d i n g t h e sch i s t s . S o m e of 
t h e r o c k s d id no t y ie ld e n o u g h z i rcon, t i t an i t e 
or m o n a z i t e to be re l iably da t ed w i t h U - P b 
m e t h o d s . I n t e r p r e t a t i o n of a g rea t dea l of t h e 
da t a o b t a i n e d so fa r is a m b i g u o u s . E v e n so, 
t h e r e su l t s do g ive s o m e idea of t h e geologica l 
a n d g e o c h r o n o l o g i c a l p r o b l e m s e n c o u n t e r e d 
in th i s area. T h e local i t ies f r o m w h i c h t h e 
s a m p l e s r e p o r t e d h e r e w e r e t a k e n a re s h o w n 
in Fig. 3. Ana ly t i ca l d a t a a re g iven in Tab l e 1 
a n d s o m e of t h e i so tope ra t ios a re p lo t t ed on 
t h e c o n c o r d i a d i a g r a m in Fig. 4. 

L a r g e o u t c r o p s of a r a t h e r h o m o g e n e o u s 
g ran i t e o c c u r in H a t a j a v a a r a (Fig. 3). A b o u t 
800 m n o r t h of it, in P a i k a n s e l k ä , d y k e s of 
obv ious ly t h e s a m e g r a n i t e i n t r u d e me tad i a -
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Fig. 3. Sources of the samples for age determinations from the Salla area. The base map is simplified from 
Lauerma (1967 a, b). 1. Mica schist and mica gneiss. 2. Metadiabase, amphibolite and hornblende gneiss. 
3. Quartzite. 4. Dolomite and skarn. 5. Schist inclusions and schlieren. 6. Granite and granodiorite. 7. Dia-

base dyke. 8. Sample locality. 

b a s e ( L a u e r m a 1967a). T h e w i d t h of t h e 
la rges t g ran i t e d y k e f o u n d is d i f f i cu l t to 
e s t i m a t e b e c a u s e t h e o u t c r o p h a s b e e n 
b r o k e n by f ros t ac t ion ; it s eems , h o w e v e r , 
to be a b o u t 20 m to 30 m. S o m e o t h e r d y k e s 
are 1 - 2 m wide , a n d in a ra i lway c u t a b o u t 
1 k m f a r t h e r n o r t h e a s t t h e g ran i t e d y k e s a re 
only a f e w c m to s o m e t e n s of c m wide . 
T h r e e g r a n i t e s amp le s , Nos . A126, A640 a n d 
A641, w e r e t a k e n f r o m a q u a r r y n e a r t h e 
n o r t h e r n m a r g i n of Ha t a j avaa ra . All of t h e m 
p r o v e d to b e e x c e p t i o n a l l y p o o r in z i rcon. 

S a m p l e A126 is f r o m t h e m o s t h o m o g e -
n e o u s grani te , w h i c h con ta in s s o m e miarol i t ic 
cavi t ies a b o u t 5 c m to 10 c m in d i a m e t e r 
f i l led ma in ly w i t h p o t a s s i u m f e l d s p a r b u t 
w h i c h e x h i b i t n e i t h e r s ch l i e r en no r ve ins . 
T h r e e size f r a c t i o n s f r o m t h e s a m e d e n s i t y 
f r ac t ion (d > 3.8 g /cm 3 ) w e r e ana lyzed . T h e 
f ine r f r a c t i o n s t r e n d to b e m o r e d i s c o r d a n t 
a n d s l ight ly r i che r in u r a n i u m . T h e t h r e e size 
f r a c t i o n s are col l inear . F r a c t i o n + 7 0 um is 

no t far f r o m t h e cho rd for s a m p l e A641, and 
t h e f ines t f r ac t i on c o r r e s p o n d s to a d i f f u s i o n 
c u r v e of 1872 Ma. Th i s cou ld b e i n t e r p r e t e d 
by m i x e d p o p u l a t i o n . S h o u l d t h e f r a c t i o n s 
be oogene t i c , e x t e n s i o n of t h e t r a j e c t o r y g ives 
an u p p e r i n t e r c e p t of 2531 ± 14 Ma a n d a 
fair ly h i g h l o w e r i n t e r c e p t of 1422 ± 5 Ma on 
t h e c o n c o r d i a curve . 

S a m p l e A640 is f r o m a p i n k g ran i t e w i t h 
g r ey i sh sch l i e ren , p r o b a b l y rel ics of mica 
gne i s s inc lus ions . T h r e e d e n s i t y f r a c t i o n s 
w e r e ana lyzed . I n all of t h e m , t h e g r a i n size 
is l a rger t h a n 70 (im. I s o t o p i c ra t ios a re no t 
fa r f r o m t h e d a t a p o i n t s for s a m p l e A641. 
If a t h r e e - p o i n t i s o c h r o n e (ac tual ly t w o p o i n t s 
only, b e c a u s e f r a c t i o n s A a n d B g a v e nea r ly 
iden t ica l i s o t o p e rat ios) w e r e ca lcu la ted , t h e 
u p p e r i n t e r s ec t i on w o u l d b e 2148 Ma a n d t h e 
l ower o n e 935 Ma. 

S a m p l e A641 is f r o m a grey g ran i t e t ha t 
c o n t a i n s s o m e p e g m a t i t i c s t r e a k s a n d mica 
gne i s s i n c l u s i o n s w i t h s h a r p b o u n d a r i e s . 
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Fig. 4. Concordia diagram for zircons from the Hatajavaara granite (samples A126, A640 and A641) and 
from the Lätävaara migmatite (A125), Salla. The discordia array through data points B, C, G, D and E from 
the sample A641 (York 1966) gives an upper concordia intercept at 2216 ± 70 Ma (2 sigma error). When 
pooled, A640 and A641 yield an age of 2197 ± 64 Ma. For reference, the dashed lines corresponding to the 
diffusion model ages of 1872 Ma and 1808 Ma were calculated through data points A126C and A641F 
(see text). The three zircon fractions from the Lätävaara migmatite sample (A125) are broadly consistent 

with the 2216 Ma discordia age. 

MOS2 w a s n o t e d i n t h e dens i t y f r ac t i on 
+4.6 g /cm 3 . T h e b e s t fit c h o r d b a s e d on f o u r 
n o r m a l z i rcon f r a c t i o n s (B, C, G, D) a n d o n e 
zircon f r a c t i o n p r e l e a c h e d in h y d r o f l u o r i c 
acid ( f rac t ion E) g ives 2216 ± 71 Ma a n d a 
l ower i n t e r c e p t of 1030 ± 120 Ma. T h e r e is a 
gene ra l co r r e l a t ion b e t w e e n t h e d e g r e e of 
d i s c o r d a n c e a n d t h e u r a n i u m c o n t e n t ( 4 2 3 -
875 p p m U) f r o m t h e f r a c t i o n B to f r a c t i o n 
D. A n a t t e m p t to r e m o v e t h e d i s c o r d a n t c o m -
p o n e n t w i t h H F t r e a t m e n t w a s only pa r t ly 
succes fu l . M u c h c o m m o n lead w a s r e m o v e d , 
b u t t h e r e s i d u e ( f rac t ion E) h a d a n u r a n i u m 
c o n t e n t of on ly 325 p p m a n d w a s t h e m o s t 
d i s c o r d a n t of all f r ac t ions . 

F r a c t i o n s A a n d F of s a m p l e A641 w e r e 
e x c l u d e d w h e n f i t t ing t h e c h o r d ; t h e age 

g iven w a s 2216 ± 70 Ma. F r a c t i o n A, w h i c h 
h a s a d e n s i t y of 4 . 2 - 4 . 6 g / c m 3 a n d a g r a i n size 
of less t h a n 70 g ives a d i f f u s i o n m o d e l 
age of 1983 Ma. F r a c t i o n F c o n s i s t s of l igh t 
co lou red long crys ta ls , h a n d p i c k e d f r o m a 
p o p u l a t i o n w i t h a d e n s i t y of 4 . 0 - 4 . 2 g / c m 3 

a n d a g ra in size of + 7 0 | im. I t is fa i r ly r ich in 
u r a n i u m and b e l o n g s to a d i f f u s i o n c h o r d 
of 1808 Ma. If all of t h e f r a c t i o n s f r o m s a m p l e s 
A640 a n d A641, e x c l u d i n g f r a c t i o n s A641A 
and A641F, a re poo led , t hey y ie ld a n age of 
2197 ± 64 Ma. 

I r r e s p e c t i v e of t h e co l l inear i ty of m o s t of 
t h e z i r con f r a c t i o n s f r o m s a m p l e A641, t h e 
c o e x i s t e n c e of de f in i t e ly y o u n g e r z i rcons 
m a d e it d i f f icu l t to a s s e s s t h e a p p a r e n t 
i s o c h r o n r e l a t ionsh ip . E v e n so, it is ce r t a in 
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t h a t t h e ma jo r i t y of t h e z i rcon p o p u l a t i o n 
r e p r e s e n t s a m i n i m u m age of a b o u t 2200 Ma. 

S a m p l e A127 is f r o m a smal l q u a r r y nea r 
road No. 950, a b o u t 1 k m n o r t h of t h e l a k e 
K o l m i l o u k k o n e n (Fig. 3), at a s i te w h e r e sev-
e ra l h o r n b l e n d e - b e a r i n g mica sch i s t l ayers 
a n d g ran i t e sills in te rca la te . T h e mica schis t 
layers a n d t h e g ran i t e sills are b o t h a b o u t 
5 m to 10 m th i ck . T h e g r a n i t e a l so i n t r u d e s 
t h e mica sch is t d i s c o r d a n t l y a s v e i n s a f e w c m 
th ick . T h e s a m p l e w a s t a k e n f r o m t h e m i d d l e 
of a g r an i t e sill. 

T h e s a m p l e p r o v e d to be very p o o r in 
z i rcons . T h e only z i rcon f r a c t i o n (d > 3.8 gl 
cm 3 ) ana lyzed so fa r i s h igh ly d i s c o r d a n t a n d 
s h o w s a d i f f u s i o n m o d e l age of 2137 Ma. T h e 
2 0 7 P b / 2 0 6 P b a g e o n m 0 n a z j t e f r o m t h g s a m e 

s a m p l e is only 1803 Ma. T h e c o m m o n lead 
c o n t e n t in t h i s m o n a z i t e is very low ( 2 0 6 Pb/ 
204P b = 23596). 

T h e g ran i to id r o c k s n e a r t h e w e s t e r n bor-
d e r of t h e Salla sch i s t a rea a re m o s t l y h o m o -
g e n e o u s a n d c o n t a i n f e w or no i nc lu s ions or 
sch l i e ren . A b o u t 10 k m to 20 k m f a r t h e r 
w e s t w a r d in t h e w e s t e r n par t of t h e m a p 
shee t K u r s u ( L a u e r m a 1967 b) t h e r o c k s con-
sist ma in ly of m i g m a t i t e s . T h e r e is also a 
m a r k e d d i f f e r e n c e in t h e a e r o m a g n e t i c pat-
t e r n of t h e s e two rocks . T h e m i g m a t i t e s g ive 
r a t h e r s t rong a e r o m a g n e t i c a n o m a l i e s b u t t h e 
h o m o g e n e o u s g r a n i t e s only ve ry w e a k or 
n o n e a t all. 

T h e m i g m a t i t i c rocks , e spec ia l ly t h o s e in 
t h e v ic in i ty of Lä t ävaa ra (Fig. 3), r e s e m b l e 
t h o s e in m a n y a r e a s of t h e A r c h e a n b a s e m e n t 
of e a s t e r n F i n l a n d . S a m p l e A125 w a s t a k e n 
fo r age d e t e r m i n a t i o n f r o m t h e res t i t e of s u c h 
m i g m a t i t e n e a r t h e s o u t h e r n e n d of Lä tävaa-
ra ( m a p shee t 3643 02, x = 7415.100, y = 
548.00). T h r e e z i r con f r ac t i ons w e r e ana lyzed . 
T h e ana ly t ica l da ta a re g iven in Tab l e 1, and 
t h e i so top ic ra t ios a re p lo t t ed in Fig. 4 o n t h e 
s a m e c o n c o r d i a d i a g r a m a s t h o s e of t h e H a t a -
j a v a a r a z i rcons . D e s p i t e t he i r h i g h e r u r a n i u m 
con t en t , z i r cons f r o m L ä t ä v a a r a a re m o r e 

c o n c o r d a n t t h a n t h o s e f r o m t h e H a t a j a v a a r a 
grani te . T h e i so top ic ra t ios of f r ac t ion A fit on 
t h e c h o r d of b e s t fit fo r z i r con f r a c t i o n s f r o m 
s a m p l e A641 -Ha ta j avaa ra ; t h o s e of f r a c t i o n s 
B and C f r o m L ä t ä v a a r a a re no t fa r f r o m t h e 
s a m e c h o r d . 

I s o t o p e geologica l s t u d i e s on t h e grani t ic 
r o c k s in Sal la p r e s e n t t w o m a i n p r o b l e m s . 
O n e is to d a t e t h e i n t r u s i o n s of g r a n i t e s in to 
t h e s u p r a c r u s t a l r o c k s of t h e Sal la schis t bel t ; 
t h e o the r is to e s t ab l i sh t h e s o u r c e or s o u r c e s 
of t h e z i rcon p o p u l a t i o n in t h e s e g ran i t e s a n d , 
t h u s , t h e ma te r i a l f r o m w h i c h t h e g ran i t e s 
de r ived . 

Most of t h e z i rcon d a t a on t h e H a t a j a v a a r a 
a n d K o l m i l o u k k o n e n g r a n i t e s ind ica te an 
a n o m a l o u s age of a b o u t 2200 Ma. Th i s age is 
by a b o u t 300 Ma o lde r t h a n t h e t y p i c a l syn-
orogen ic S v e c o k a r e l i a n age of a b o u t 1880 Ma 
a n d by 400 Ma o lde r t h a n t h e l a t eo rogen ic 
even t s . D i s t u r b a n c e s on t h e c o n c o r d i a a r ray 
(Fig. 4) ind ica te , h o w e v e r , t h a t t h i s is n o t a 
s i m p l e oogene t i c su i t e of m a g m a t i c a l l y crys-
ta l l ized z i rcons . I t is also poss ib le , t h a t d u e to 
h igh d i s c o r d a n c e or m i x e d popu l a t i on , or 
bo th , t h e f i t t ed i s o c h r o n e gives a m i n i m u m 
age only . 

T h e P a i k a n s e l k ä m e t a d i a b a s e n o r t h of 
H a t a j a v a a r a (Fig. 3) w a s d a t e d by U - P b m e t h -
ods . T h e s a m p l e s w e r e t a k e n f r o m a rail-
w a y cut a b o u t 4 k m w e s t of Sal la ra i lway 
s ta t ion . W h e n p lo t t ed on a c o n c o r d i a dia-
g r a m , t h e i s o t o p e ra t ios of z i r cons a n d t i t an i t e 
c lus te r in a r a t h e r s m a l l area and do no t f o r m 
a c lear i s o c h r o n e ; e v e n so, t h e p r e l i m i n a r y 
ages o b t a i n e d r e m a i n w i t h i n 2100 ± 50 Ma 
(M. S a k k o , pers . comm.) . 

As d e s c r i b e d p rev ious ly , d y k e s of t h e Ha ta -
j a v a a r a g ran i t e i n t r u d e t h e P a i k a n s e l k ä 
m e t a d i a b a s e . T h e r e f o r e , t h e g ran i t e d y k e s 
c a n n o t h a v e i n t r u d e d ear l ie r t h a n s o m e 2100 
Ma ago. T h e y o u n g e s t z i r cons (1808 Ma) f r o m 
H a t a j a v a a r a a n d t h e m o n a z i t e (1803 Ma) f r o m 
K o l m i l o u k k o n e n i n d i c a t e t ha t it p r o b a b l y 
o c c u r r e d a b o u t 1800 Ma ago. 
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Fig. 5. Concordia diagram and U - P b isotope ratios for two zircons and one titanite from a granite, Rova-
niemi airfield (map sheet 3612 08, x = 7386.800, y = 447.500). Analytical data are given in Table 1. The dis-

cordia array calculated according to York (1966). 

T h e s o u r c e of t h e z i rcon p o p u l a t i o n in t h e 
g ran i t i c r o c k s in Sal la is still u n s o l v e d . O t h e r 
i so top ic t e c h n i q u e s (e.g., S m - N d , L u - H f a n d 
Rb-Sr ) c o u l d f u r t h e r e l u c i d a t e t h i s p r o b l e m 
a n d aid in e s t a b l i s h i n g t h e ma te r i a l f r o m 
w h i c h t h e s e g r a n i t e s de r ived . 

The age of the Central Lapland grani to id 
c o m p l e x 

In a d d i t i o n to t h e r o c k s f r o m Salla, t w o 
o the r g r an i t e s h a v e b e e n d a t e d f r o m t h e east-
e rn a n d s o u t h e r n par t of t h e C e n t r a l L a p l a n d 
gran i to id a rea (Fig. 1). 

S a m p l e A642 w a s t a k e n f r o m a grey h o m o -
g e n e o u s g r an i t e n e a r P ie ta r i se lkä , a b o u t 20 
k m eas t of t h e t o w n of K e m i j ä r v i ( m a p shee t 
3641 10, x = 7401.050, y = 535.650, n o r t h e r n 
s ide of a road cu t on h i g h w a y No. 5). T h e 
s u r r o u n d i n g r o c k s are m a i n l y v a r i o u s m i g m a -
t i tes p e n e t r a t e d i n p l aces by p i n k gran i te . T h e 
only z i rcon f r a c t i o n (d = 4 . 0 - 4 . 2 g /cm 3 , g ra in 
size > 160 um) ana lyzed gave a d i f f u s i o n 

m o d e l a g e of 1819 Ma. Monaz i t e f r o m t h e 
s a m e s a m p l e gave an a g e of 1805 Ma. Analy t i -
cal da t a a re g i v e n in T a b l e 1. 

N o r t h of t h e t o w n of R o v a n i e m i g r a n i t e s 
a n d p e g m a t i t e s i n t r u d e t h e q u a r t z i t e s of t h e 
P e r ä p o h j a sch is t area. A g ran i t e s ample , 
A368, w a s t a k e n by J . N u u t i l a i n e n (Rauta -
r u u k k i Co.) f r o m t h e n o r t h e r n m a r g i n of t h e 
R o v a n i e m i a i r f ie ld . Ana ly t i ca l da t a on t w o 
z i rcon f r a c t i o n s a n d o n e t i t an i t e a re g iven in 
T a b l e 1. I so top ic rat ios , w h i c h a r e p lo t t ed on a 
c o n c o r d i a d i a g r a m in Fig. 5, g ive an a g e of 
1770 ± 8 Ma. 

A c c o r d i n g to c o n t a c t o b s e r v a t i o n s a n d 
m o s t age d e t e r m i n a t i o n s , t h e Cen t r a l L a p -
land g ran i to id c o m p l e x is la te S v e c o k a r e l i a n 
in age. Wi th in a la rger f r a m e w o r k , h o w e v e r , 
its geologica l se t t ing s u g g e s t s t h a t it p re -
v ious ly f o r m e d t h e b a s e m e n t fo r t h e P ro t e ro -
zoic s e d i m e n t a t i o n a n d w a s a s o u r c e of s o m e 
of t h e s e d i m e n t a r y mate r i a l . 

T h e c o m p l e x is s u r r o u n d e d in m o s t d i rec-
t i o n s by S v e c o k a r e l i a n sch i s t be l t s w i t h 
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Fig. 6. Location of the granitoid areas of Central 

Finland (1) and Central Lapland (2). 

q u a r t z i t e s in t he i r m a r g i n a l pa r t s . T h e schis t 
b e l t s of P e r ä p o h j a , K u u s a m o and Salla each 
f o r m a s y n c l i n o r i u m , u n d e r l a i n o n o n e s ide 
by a n A r c h e a n b a s e m e n t a n d i n t r u d e d on t h e 
o t h e r by g ran i to id r o c k s ( the e a s t e r n par t of 
t h e Sal la sch i s t a rea is l oca ted i n t h e t e r r i to ry 
of t h e U.S.S.R.) T h e s u p r a c r u s t a l r o c k s ap-
p a r e n t l y d e p o s i t e d on a n A r c h e a n b a s e m e n t 
e v e n in t h o s e r e g i o n s w h e r e t h e y are n o w 
p e n e t r a t e d by g ran i to id rocks . A c c o r d i n g to 
H a u s e n (1936), t h e r o c k s n e a r t h e n o r t h e r n 
m a r g i n of t h e P e r ä p o h j a sch is t a r ea h a v e 
u n d e r g o n e r eg iona l a n a t e x i s . 

F a r t h e r a w a y f r o m t h e s e sch is t a reas , t h e 
p e n e t r a t i n g , mos t ly m a s s i v e g ran i t e s o f t e n 

g r a d e in to m i g m a t i t e s s imi l a r to t h e A r c h e a n 
b a s e m e n t g n e i s s e s in e a s t e r n F i n l a n d . I n 
s o m e places , e.g., in t h e v ic in i ty of U n a r i (Fig. 
1) t h e m i g m a t i t e s d i sp l ay c o n s p i c u o u s l y 
g e n t l y d i p p i n g or s u b h o r i z o n t a l fo l ia t ion and 
b a n d i n g . 

A c c o r d i n g to Mikko la (1937, 1941) a n d Tyr-
v ä i n e n (1979) t h e r e o c c u r p r o b a b l y A r c h e a n 
b a s e m e n t r o c k s s o u t h of S o d a n k y l ä (Fig. 1), 
in t h e n o r t h e r n pa r t of t h e Cen t r a l L a p l a n d 
g ran i to id area . 

T h e age p r o b l e m s of t h e Cen t ra l L a p l a n d 
g ran i to id a n d m i g m a t i t e c o m p l e x are par t ly 
t h e s a m e as t h o s e of t h e m a n t l e d gne i s s 
d o m e s d e s c r i b e d by E s k o l a (1949). I n t h e s e 
d o m e s an old grani to id b a s e m e n t w a s covered 
by s e d i m e n t s a n d , t o g e t h e r , t h e y w e r e up -
h e a v e d a n d g ran i t i zed d u r i n g t h e fo l lowing 
o rogeny . 

T h e a g e r e l a t ions of t h e g ran i to id r o c k s 
a n d t h e ove r ly ing s e d i m e n t a r y cover c a n b e 
so lved in t h e i r c o n t a c t zone , b u t in la rger 
g ran i to id a r e a s s u c h as t h e C e n t r a l L a p l a n d 
g ran i to id c o m p l e x f a r t h e r away f r o m t h e 
sch is t b e l t s it is d i f f i cu l t to d i s t i n g u i s h t h e 
pos s ib l e A r c h e a n g ran i to id r o c k s f r o m t h e 
P r o t e r o z o i c o n e s by f i e ld i n v e s t i g a t i o n s 
a lone . 

T h e i s o t o p e geo log ica l d i f f i cu l t i e s of 
d a t i n g v a r i o u s e v e n t s in t h e d e v e l o p m e n t of 
m a n t l e d g n e i s s d o m e s a n d in p a l i n g e n i c a n d 
p o l y m e t a m o r p h i c r o c k s in g e n e r a l h a s b e e n 
e l u c i d a t e d by m a n y e x a m p l e s f r o m t h e 
F i n n i s h P r e c a m b r i a n . K o u v o a n d Ti l ton 
(1966) h a v e r e p o r t e d m i n e r a l a g e s f r o m t h e 
m a n t l e d g n e i s s d o m e s in K u o p i o , Cen t r a l 
F i n l a n d (Fig. 6). F o r t h e g ran i t i c c o r e s of 
t h e s e d o m e s t h e U - P b da t a on z i rcons sugges t 
a n a g e of 2800 Ma, w h e r e a s b io t i t e s in the 
s a m e r o c k s d a t e d by R b - S r a n d K-Ar m e t h -
o d s g ive ages f r o m 1715 Ma to 1800 Ma. Da ta 
o n s imilar g n e i s s d o m e s i n t h e K o t a l a h t i a rea , 
a b o u t 30 k m s o u t h of K u o p i o , p u b l i s h e d by 
Gaå l (1980), i n d i c a t e an a g e of a b o u t 2800 Ma 
fo r t h e z i rcons , 1830 Ma to 1850 Ma fo r t h e 
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t i tani tes and an K-Ar age of about 1670 Ma to 
1730 Ma for t he biotites. 

New data on the S o t k u m a gneissose grano-
diorite dome, eas te rn Finland, give a zircon 
isochron showing the uppe r intersect ion of 
concordia at 2682 Ma (O. Kouvo, pers. comm.) 
but monazi te f rom the same sample gives an 
a lmost concordant age of 1900 Ma. (GSF, 
Pe t ro logical Dept. Ann. Rep. 1981). 

Two zircon generat ions, long needles with 
an age of about 1900 Ma and darker , roundish 
crystals wi th an age of abou t 2600 Ma, have 
been found in the same granodiori te (sample 
A32) f rom Kaavmkoski , eas tern Finland 
(Huhma 1976). In nor the rn Finland two zircon 
genera t ions with ages of 3110 ± 17 Ma and 
3069 ± 1 6 Ma in samples f rom the Tojotta-
manse lkä tonalitic gneiss have been repor ted 
by Kröner et al. (1981). Titanite wi th an age of 
2776 Ma and a monazi te dated at 1902 Ma have 
been found within samples f rom the s a m e 
locality (GSF, Petrological Dept . Ann. Rep. 
1980; O. Kouvo, pers. comm.) 

The examples given in t he foregoing show 
tha t concepts like »the age of a rock» and »the 
age of a granitoid complex» are ambiguous , 
especially w hen appl ied to pal ingenic and 
po lymetamorph ic rocks and based on one 
dated mineral only. 

The first a t t empt s to f ind isotopic evidence 
of Archean rocks or minerals in the Central 
Lap land granitoid area were made in 1960s on 
migmat i tes in Lätävaara, Salla. The interpre-
tat ion of the age and source of the zircon 
popula t ion in these rocks and in the grani tes 
of Hata javaara and Kolmi loukkonen , de-
scribed in t he foregoing, is, however , not 
unambiguous . 

The not ion tha t some par ts of t he Central 
Lap land granitoid area are Archean in age has 
gained currency in t he last 10 to 15 years and 
is now accepted by many geologists. Accord-
ing to Si lvennoinen et al. (1980, p. 158), this 
grani te is composed mainly of the melt ing 
p roduc t s of the Archean basemen t complex 

fo rmed dur ing the main folding stage of the 
Svecokarel ian orogeny. On their schemat ic 
s t rat igraphic ma p (op.cit.), they have marked 
as Archean most of the areas designated by 
H a c k m a n (1910 a, b) and H a c k m a n & Wilk-
man (1925) as migmati t ic mica gneisses. 

The greatest part of the Central Lapland 
granitoid area was mapped in a ra ther cursory 
fashion about 45 to 85 years ago (Hackman 
1910 a, b; H a c k m a n and Wilkman 1925; Mik-
kola 1937). Aeromagnet ic maps , surveyed in 
t he 1960s, reveal new s t ructura l features in 
many par ts of t he area. Geological r emapping 
of large areas and fur ther isotopic s tudies are 
needed before the possible Archean and 
palingenic and anatect ic par ts of this grani-
toid and migmat i te complex can be delin-
eated. 

Chronostratigraphic implicat ions 

On similar g rounds as in the foregoing, viz., 
a large complex of granitoid rocks and 
migmat i tes su r rounded by Proterozoic schist 
belts, areas of fo rmer Archean basement can 
be proposed in o ther par t s of Finland as well. 
On the geological m a p s covering t he whole of 
Finland (e.g. S imonen 1980 a) the mos t con-
spicuous of areas like this is the granitoid 
complex of Centra l Finland (Fig. 6). Its 
boundar ies are, however , vague and difficult 
to del ineate accurately on exist ing geological 
m a p s and even more so in the field. 

Salop (1971) has proposed that this com-
plex is possibly composed of older, mainly 
Archean pal ingenic granites. The radiometr ic 
age de te rmina t ions made so far, however , in-
cluding those on zircons, have all given Pro-
terozoic ages (GSF Ann. Rep. 1966-78). 

A recent t rend in Finland has been to desig-
nate many of t he schist areas or par ts of t h e m 
previously believed to be Proterozoic as 
Archean. One of these is the Salla schist area, 
which Gaål et al. (1978) have designated as an 
Archean (> 2500 Ma) greens tone belt. Their 
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o p i n i o n w a s pa r t ly b a s e d (op.cit. , p. 206) on 
t h e U - P b age of z i r cons f r o m t h e H a t a j a v a a r a 
g ran i te , or, m o r e p rope r ly , on t h e i s o t o p e 
ra t ios of t h e z i rcons f r o m s a m p l e A126, 
r e p o r t e d in t h e G S F , A n n . Rep . 1973. As 
p o i n t e d out in t h e f o r e g o i n g c h a p t e r , t h i s 
g ran i te , l ike t h e g r a n i t e of K o l m i l o u k k o n e n , 
obv ious ly i n t r u d e d s u p r a c r u s t a l r o c k s a b o u t 
1800 Ma ago; t h e y do not , t h e r e f o r e , i nd ica te 
an A r c h e a n age for t h e Sal la sch is t a rea . 

On the i r s t r a t i g r a p h i c m a p , S i l v e n n o i n e n et 
al. (1980) h a v e m a r k e d t h e qua r t z i t e s in t h e 
Sal la s ch i s t a rea as P r o t e r o z o i c a n d all t h e 
o t h e r s u p r a c r u s t a l r o c k s a s A r c h e a n (> 2600 
Ma). Th i s v i e w is a p p a r e n t l y b a s e d on corre la-
t ion w i th t h e c h r o n o s t r a t i g r a p h i c m o d e l 
w o r k e d ou t by S i l v e n n o i n e n (op.cit. , Fig. 4) in 
t h e K u u s a m o sch is t a rea . In th i s m o d e l the 
lowes t m e m b e r s of t h e s u p r a c r u s t a l c o l u m n 
a r e of A r c h e a n age . Z i r c o n s s e p a r a t e d f r o m 
a n acid v o l c a n i c r o c k in t h e w e s t e r n pa r t of 
t h e sch is t a rea h a v e g i v e n a n a g e of 2790 Ma 
(op.cit . p . 159) a n d th i s age h a s b e e n u s e d to 
da t e t h e e x t r u s i o n of t h e l o w e r m o s t , m a i n l y 
m a f i c vo l can ic r o c k s of t h e s e q u e n c e . 

T h i s m o d e l is n o t c o n s i s t e n t w i t h s o m e of 
t h e da t a ava i lab le at p r e s e n t . T h e a g e de te r -
m i n a t i o n s of t h e g ran i to id r o c k s and p e g m a -
t i t e s in t h e b a s e m e n t c o m p l e x s o u t h of t h e 
K u u s a m o sch is t a rea h a v e g iven ages w i t h i n 
2600-2800 Ma (Kouvo & Ti l ton 1966; G S F 
A n n . Rep . 1971-77 ; G S F Pe t ro log i ca l D e p t . 
A n n . Rep . 1980,1981; V i d a l e t al. 1980; H y p p ö -
n e n 1982; Fig. 2 in t h i s paper ) . T h e sch i s t s 
over l ie u n c o n f o r m a b l y t h e b a s e m e n t c o m -
p lex , a n d in p l a c e s basa l c o n g l o m e r a t e s con-
t a i n i n g p e b b l e s f r o m t h e b a s e m e n t r o c k s are 
e n c o u n t e r e d . T h e r e a re no r e p o r t s of g ran i t i c 
v e i n s i n t r u d i n g t h e s c h i s t s in t h e s o u t h e r n 
b o r d e r of t h e K u u s a m o sch i s t a rea . The re -
fore , a lso t h e l o w e r m o s t vo lcan ic r o c k s of t h e 
s e q u e n c e a re ev iden t ly y o u n g e r t h a n t h e 
g ran i t i c r o c k s in t h e u n d e r l y i n g b a s e m e n t . 
T h e s a m e vo lcan ic r o c k s in t h e S o v i e t pa r t 
of t h e K u u s a m o sch i s t be l t be long , a c c o r d i n g 

to K u l i k o v et al. (1980), t o t h e S u m i a n -
Sa r io l i an g r o u p , w h i c h m e a n s t h a t t hey 
c a n n o t b e m u c h o lder t h a n 2450 Ma (Meriläi-
n e n & S o k o l o v 1981, p. 13). 

T h e c ruc i a l p r o b l e m s e e m s to be t h e posi -
t i on a n d age of t h e ac id m e t a v o l c a n i c r o c k in 
t h e w e s t e r n pa r t of t h e K u u s a m o schis t a rea , 
or, m o r e p rope r ly , t h e p r i m a r y s o u r c e or 
s o u r c e s of t h e z i rcon p o p u l a t i o n in th i s rock . 
T h e s a m e p r o b l e m is a lso e n c o u n t e r e d else-
w h e r e in n o r t h e r n F i n l a n d , w h e r e m a n y 
s u p r a c r u s t a l r o c k s h a v e b e e n p r o p o s e d 
A r c h e a n (Gaål e t al. 1978; S i l v e n n o i n e n et al. 
1980). T h e m a j o r i t y of t h e r a d i o m e t r i c d a t i n g s 
h a v e b e e n m a d e by U - P b m e t h o d s on z i rcons , 
t i t an i t e s a n d m o n a z i t e s s e p a r a t e d f r o m 
v a r i o u s rocks . T h e ages o b t a i n e d by t h e s e 
m e t h o d s fo r m a f i c r o c k s in t h e sch is t a r e a s of 
K u u s a m o , Sal la a n d C e n t r a l L a p l a n d do not 
e x c e e d 2450 Ma. T h e A r c h e a n a g e s r e p o r t e d 
a r e all f r o m g ran i to id r o c k s , q u a r t z i t e s a n d 
ac id m e t a v o l c a n i c r o c k s (GSF , A n n . Rep . 
1969-77 ; G S F , P e t r o l o g i c a l Dept . A n n . Rep . 
1980). Kall io (1980, pp . 5 7 - 6 0 ) h a s l is ted seven 
p rev ious ly p u b l i s h e d ages and r e p o r t e d fou r 
n e w o n e s f r o m the Ki t t i lä g r e e n s t o n e area. 
T h e y r a n g e f r o m 1834 Ma to 2213 Ma. T h e 
S m - N d d e t e r m i n a t i o n s , r ecen t ly in i t i a ted at 
t h e Geo log ica l S u r v e y of F i n l a n d , wil l p r o b -
ab ly g ive m o r e age da ta , e spec ia l ly on m a f i c 
r o c k s w i t h i n a n d over ly ing t h e A r c h e a n base-
m e n t c o m p l e x e s in n o r t h e r n F i n l a n d . 

T h e e x i s t e n c e of A r c h e a n g r e e n s t o n e be l t s 
or o t h e r A r c h e a n m a f i c to u l t r a m a f i c r o c k s in 
F i n n i s h L a p l a n d (nor th of t h e l a t i t u d e 66° N) 
is by no m e a n s e x c l u d e d . I t s e e m s p laus ib l e 
t ha t , as p r o p o s e d by Gaå l et al. (1978), s o m e 
zones of m a f i c to u l t r a m a f i c r o c k s in t h e 
T u n t s a - S a v u k o s k i area (Fig. 1) b e l o n g to th i s 
ca t egory . T h e i r geo log ica l s e t t i ng w i t h i n a n 
a r ea c o m p o s e d of A r c h e a n g r an i t o id s a n d 
the i r a e r o m a g n e t i c p a t t e r n s a re v e r y s imi la r 
to t h o s e of t h e S u o m u s s a l m i a n d K u h m o 
g r e e n s t o n e bel ts . Yet , t h e n o r t h e r n m o s t 
g r e e n s t o n e b e l t s in F i n l a n d , d e l i n e a t e d so f a r 



98 Raimo Lauerma 

by r e a s o n a b l y de t a i l ed geo log ica l m a p p i n g 
a n d d a t e d as A r c h e a n by r a d i o m e t r i c m e t h -
ods , a r e t h o s e of S u o m u s s a l m i a n d K u h m o . 
T h e o c c u r r e n c e s of m a f i c r o c k s in Syö te , 
P o r t t i v a a r a a n d N ä r ä n k ä v a a r a , s o u t h of t h e 
K u u s a m o sch i s t a rea (Fig. 1), d e s i g n a t e d by 
Gaå l et al. (op.cit . Fig. 1) as m e t a v o l c a n i c s of 
A r c h e a n g r e e n s t o n e be l t assoc ia t ion , a re 
m a f i c l ayered i n t r u s i o n s of t h e a g e g r o u p 
2430-2450 Ma ( S i m o n e n 1980 a, b). T h e d a t a 
r e p o r t e d by Alap ie t i (1982) h a v e y ie lded an 
a g e of 2436 ± 5 Ma for t h e s e i n t ru s ions . 

T h e b e d r o c k in t h e F i n n i s h p a r t of t h e Sal-
la sch i s t a rea is poor ly e x p o s e d a n d la rge 
a r e a s of it a re to ta l ly cove red by glacial d r i f t 
a n d pea t bogs . O w i n g to t h e s u b a r c t i c cli-
ma te , m o s t of t h e o u t c r o p s are b r o k e n by 
f r o s t ac t ion ; t h i s r e n d e r s re l iab le t e c t o n i c ob-
se rva t i ons d i f f i cu l t or i m p o s s i b l e in m a n y 
p laces . I n t h i s r e spec t , t h e Sal la r e g i o n is 
s imi la r to t h e C e n t r a l L a p l a n d sch is t area. 
A e r o m a g n e t i c m a p s w e r e ava i lab le w h e n t h e 
la tes t geologica l m a p s ( L a u e r m a 1967 a, b) 
w e r e c o m p i l e d , b u t o w i n g to t h e f l igh t alti-
t u d e (150 m) a n d t h e f l igh t l ine s e p a r a t i o n 
(400 m), t he i r r e s o l u t i o n w a s no t su f f i c i en t i n 
s t ruc tu ra l l y c o m p l i c a t e d areas . T h e inves t iga-
t i o n s m a d e to d a t e ( H a c k m a n & W i l k m a n 
1925; L a u e r m a 1967 a, b) give only a b r o a d 
ou t l ine of t h e geo logy in t h e F i n n i s h pa r t 
of t h e Sa l la sch i s t a rea . T h e Sov ie t pa r t of t h e 
sch is t a r ea h a s o b v i o u s l y b e e n inves t iga t ed in 
m u c h g rea t e r de ta i l (Ku l ikov e t al. 1980). 

A n a l o g i e s w i t h o t h e r a r e a s h a v e b e e n 
a p p l i e d to t h e Sal la sch i s t a rea w i t h conf l ic t -
ing resu l t s . S i m o n e n (1980 a, b) h a s des ig-

n a t e d it t r ad i t iona l ly as S v e c o k a r e l i a n (i.e. 
P ro te rozo ic ) , S i l v e n n o i n e n et al. (1980) as 
par t ly A r c h e a n (> 2600 Ma), pa r t ly P r o -
terozoic , a n d Gaå l et al. (1978) as an A r c h e a n 
(> 2500 Ma) g r e e n s t o n e belt . As m e n t i o n e d by 
K u l i k o v et al. (1980), d i f f e r e n t i n t e r p r e t a t i o n s 
h a v e also b e e n p r e s e n t e d by Sov ie t re-
sea rche r s . T h e g rea t e s t d i s c r e p a n c y at p re -
sen t c o n c e r n s t h e age of r o c k s on b o t h s ides 
of t h e b o r d e r b e t w e e n F i n l a n d a n d t h e 
U.S.S.R. , in t h e cen t ra l p a r t of t h e sync l ino-
r ium. Acco rd ing t o S i lvenno inen et al. (op.cit.) 
t h e m a f i c m e t a v o l c a n i c r o c k s in t h e p r o x i m i -
ty of t h e b o r d e r b e l o n g to t h e l o w e r m o s t 
Archean m e m b e r s of t h e c o m b i n e d A r c h e a n -
P r o t e r o z o i c c o l u m n a n d , a c c o r d i n g to 
K u l i k o v et al. (1980), to t h e u p p e r m o s t 
Suisar ian g r o u p of t h e Pro te rozoic s equence . 

I n s o m e p a r t s of t h e Sal la sch i s t a rea t h e 
only geo log ica l m a p p i n g car r ied ou t so fa r 
w a s at t h e b e g i n n i n g of t h i s c en tu ry . N e w 
i n v e s t i g a t i o n s wi l l u n d o u b t e d l y a l ter t h e 
c u r r e n t c o n c e p t s of t h e geo logy of t h i s area. 
F r o m t h e d a t a ava i lab le at p r e s e n t , h o w e v e r , 
t h e Sal la sch i s t a rea s e e m s to b e P r o t e r o z o i c 
in age. 
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