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The formation of the Main Sulphide Ore Belt of Finland (containing 
80—90 % of its known sulphide ore resources) can be divided into 
four main stages: the (1) formation of the Outokumpu- (Cu, Co, Zn) 
and Vihanti-type (Zn, Pb, Cu) stratabound mineralizations close to 
the Archean continental shelf at the evolutionary stage of the Sveco-
fenno-Karelidic orogeny; the (2) partial remobilization, redeposition 
and recrystallization of the Outokumpu- and Vihanti-type of ores 
during the revolutionary stage of the Svecofenno-Karelidic orogeny 
about 1800—1900 Ma ago; the (3) formation of the Kotalahti Ni, Cu 
Ore Zone together with the basic and ultrabasic intrusions in con-
nection with deep movements about 1900 Ma ago; the (4) stepwise 
sinking (in both space and time) of the Main Sulphide Ore Belt to 
form steps or gråbens, in which the ores were preserved from the 
erosion during the Proterozoic and Phanerozoic eons. These block 
movements took place after the Svecofenno-Karelidic orogeny, they 
are believed to have been caused by the isostatic forces resulting 
from the denudation of the ancient Svecofenno-Karelidic mountain 
ranges, situated mainly on the SW side of the Archaean continental 
shelf. Five points are presented to support the final hypothesis. 
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The main Su lph ide Ore Bel t of F in land is 
s i tua ted b e t w e e n L a k e Ladoga and t h e 
Bo thn ian Bay (Figs. 1 and 2) close to the 
A r c h a e a n cont inenta l shelf. I t contains about 
80—90 °/o of the k n o w n sulphide ore re -
sources of F in land and is divided (Kahma 
1973) into t h r ee ma in metal logenic units , viz., 
t he Kota lah t i Ni, Cu Ore Zone, the Vihant i 
Zn, Pb, Cu Ore Zone and the O u t o k u m p u 
Cu, Co, Zn Ore District , in addi t ion to wh ich 
the re is the sepa ra te H a m m a s l a h t i Cu ore 

deposit in the SE p a r t of the Belt. T h e f o r m a -
t ion of these ore deposits and the i r p re se rva -
t ion f r o m erosion du r ing t h e Proterozoic and 
Phanerozoic eons are considered to have oc-
cu r red in f o u r s tages: 

(1) The fo rma t ion of the O u t o k u m p u - and 
Vihan t i - type s t r a t abound minera l iza t ions 
close to the A r c h a e a n cont inenta l shelf 
at the evo lu t ionary s tage of the Sveco-
fenno-Kare l id ic orogeny. 
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Fig. 1. The main Geologic Units of Fennoscandia. 
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(2) The par t i a l remobil izat ion, redeposi t ion 
and recrys ta l l iza t ion of the O u t o k u m p u -
and Vihan t i - type of ores du r ing the re -
vo lu t ionary s tage of the Svecofenno-
Karel id ic orogeny about 1800—1900 Ma 
ago. 

(3) The fo rma t ion of the Kota lah t i Ore Zone 
toge ther w i th the basic and u l t rabas ic 
in t rus ions in connect ion w i th deep 
movemen t s about 1900 Ma ago. 

(4) The s tepwise s inking (in both space and 
time) of the Main Su lph ide Ore Bel t to 
f o r m steps or gråbens , in which the ores 
w e r e p rese rved f r o m the erosion du r ing 
the Proterozoic and Phanerozoic eons. 
These block movemen t s took place a f t e r 
the Svecofenno-Kare l id ic orogeny, t hey 
a re bel ieved to been caused by the iso-
stat ic forces resul t ing f r o m t h e denuda -
tion of the ancient Svecofenno-Kare l id ic 
moun ta in ranges, s i tua ted ma in ly on the 
SW side of the A r c h a e a n cont inenta l 
shelf (Figs. 1 and 2). 

T h e sulphide ore types and the i r genesis 
be longing into points (1)—(3) h a v e been deal t 
w i th in m a n y papers . They have been m a r k e d 
on a map, and a genetic model has been p r e -
sented by the au tho r (Kahma 1973). Since 
t hen t hey have also been discussed by, e.g., 
Helovuor i (1974), Gaål et al. (1975), P i i ra inen 
(1975), Pel to la (1977), Gaå l (1977), H y v ä r i n e n 
et ai. (1977), I sokangas (1977), Mikkola et ai. 
(1977); see also the p la te- tec tonic model by 
Hie tanen (1975). 

The hypothes is p ropounded in point (4) is, 
as f a r as I know, n e w and can be suppor ted 
by the fo l lowing fac ts and points of v iew: 

1. R iphean fo rma t ions are f o u n d on the east 
and wes t shores of L a k e Ladoga. Jo tn i an 
fo rma t ions — a p a r t of the Riphean — 
are found in the Oulu and Por i gråbens . 
Seismic m e a s u r e m e n t s and d iamond 
dri l l ings (Veltheim 1969) show t h a t the 

th ickness of the Jo tn i an sed iments var ies 
— probab ly s tepwise — f r o m 30 m u p to 
1 km. 

2. SE—NW-s t r ik ing diabase dikes a re known 
to exist in the Lovas j ä rv i and Heinola 
a reas (Lai takar i 1969), (Fig. 2), t he rad io-
met r i c ages of which a re 1670 Ma and 
1550 Ma, respect ively. Diabases and basic 
e f fus ives have also been f o u n d in the a rea 
of Lake Ladoga. These fac ts show tha t 
some of the SE—NW-s t r ik ing fau l t s and 
f r a c t u r e s t ha t appea red a f t e r the Sveco-
fenno-Kare l id ic orogeny h a v e ex tended 
into the mant le . 

3. Be tween Lake Ladoga and t h e Bo thn ian 
Bay t he r e is a deep nega t ive g rav imet r i c 
anomaly (50—250 /^m/s5) in connect ion 
w i th a f a u l t zone (Fig. 1). On the bas is 
of the b a t h y m e t r i c m a p (Tulkki 1977), 
these fau l t s seem to have extensions even 
on the bo t tom of the Bo thn ian Bay . 

4. On the sou thwes t side of the deep nega t ive 
g rav ime t r i c anomaly and its extensions in 
F inn ish te r r i to ry , no places a re known 
w h e r e the ba semen t of the Svecofenno-
Kare l id ic sup rac rus t a l rocks of SW F in -
land can be seen. The su r round ings of 
these sup rac rus t a l rocks, however , a re 
acidic, as on the side of the old eas te rn 
A r c h a e a n basemen t ( > 2600 Ma). These 
facts, together w i th the dominance of 
migmat i t e s (20—30 °/o migmat i t e s + 10— 
20 % crys ta l l ine schists of volcanic or 
s ed imen ta ry origin, (Simonen 1962, K a h m a 
1973) on the SW side compared w i t h t h e 
dominance of the crys ta l l ine schists on 
the NE side (over 50 °/o schists + 10 % 
migmat i tes) show t h a t the old basemen t 
of SW F in land is s t rongly u l t r a m e t a -
morphosed . The m e t a m o r p h i c rocks of 
SW Fin land thus r ep resen t a h ighe r 
ave rage me tamorph ic t e m p e r a t u r e and 
p robab ly also a deeper section of the then 
exis t ing ea r th ' s c rus t t h a n the Main Sul -
ph ide Ore Belt . 
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5. The rad iomet r ic m e a s u r e m e n t s of the 
samples f r o m the sou thwes t s ide of the 
Main Su lph ide Ore Bel t give consistent 
so-called Svecofennian ages independen t 
of the rad iomet r ic methods used. T h e lead 
model ages (Fig. 1) of the sulphides of the 
Vihant i Ore Zone and the O u t o k u m p u Ore 
Distr ict a re somewha t older t h a n these 
»Svecofennian» ages as well as the ages of 
the i r su r round ing int rusives . These dis-
co rdan t ages toge ther wi th the pa r t i a l 
remobi l izat ion of the O u t o k u m p u - and 
Vihan t i - type su lphide ores as wel l as the 
Archaean basemen t (the fo rma t ion of 

man t l ed domes, Eskola 1949) point to more 
modera t e t e m p e r a t u r e s dur ing the Sveco-
fenno-Kare l id ic me tamorph i sm. I t does 
no t seem to represen t as deep a section 
of then exis t ing ea r th c rus t as in SW Fin-
land, w h e r e the daugh te r nucl ides of t h e 
radioact ive e lements h a v e complete ly 
separa ted f r o m the i r or iginal source 
minera l s (Neuvonen 1961). 
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