Continental characteristics

* 30—70 km thick
» Granitic-andesitic composition
 1/3 of Earth surface

» Complex structures
* Up to 4.0 Ga old




Three basic structural
components of continents

» Shields
» Stable platforms

 Folded mountain belts
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Geologie Evropy

- Precambrian Temanss (>0.95 Ga)

m Pracambrian Temanss (=095 Ga), concealsd

- Scandinavian Caladonides

- Irish-Seottish Calsdenides
- Eastem Avalonian Temanes
includ ing Caledonian ard Varkecan raworkings)
I:l Variacan Terranss
- Variscan Gondwana
N?hn Crogsn
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Major uranium deposita
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Figure 1. The ‘terrane collage’” of Precambrian and Phanerozoic Europe. a simplified
sketch. Sutures and orogenic fronts are shown as bold lines, internal borders as thin or thin
broken lines. Note that the size and shape of the terranes do not change significantly with
time (approximate direction of younging is from north to south) (Reproduced with
permission from Blundell ef al. 1992. and Plant ef @/, 2003. Fig. 1. p. B229).
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Fenposcandii — tvorena baltickym (fenoskandskym) Stitem
a prilehlou platformou

Sarmatii

Volzsko-uralskou oblast

=nts of the East European Craton seperated by Paleozoic nfts. Here.

Fennoscandia applics 1o the Baltic Shield and its buried equivalent [Gorbatsheev. 1993 #06).

Fig, 2 Crustal segm
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Hlavni povrchové vychozy prekambria
v Sarmatii

0-Odessa Ki-Kiev Kh-Kharkov D-Donetsk
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Clenéni baltického $titu

Kolska provincie — murmaiisky blok a blok Sérvaranger - Kola
Belomorska provincie — belomorsky blok a blok Inari

Karelska provincie - tvorena bloky Pudasjarvi, lilsami a Kuhmo

Sfekofenska provincie — vulkanicka severosfekofenska, centralni sfekofenska,
vulkanicka jihosfekofenska

Sfekonorwegské pI’OViIlCie — znacné provrasnéné a metamorfované horniny
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Figure 5.7a; Tectonastratigraphic terranes in the Lapland-Kola Cragen from Balagansky and (daznev (pers. comm. 1994) and
incarparating data firom Moarker (in Blundell et al, 1992).
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Figure 51, Simpl itied geological map of the Baltic Shield and surroundings (modified from Bovd et al, 1985 and Ohlander et al,
in Gorbatsehiov, 1999 inset showing the subdiviston of the Fast-Furopean Craton from Gorbatschev and Bogdanova, in
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Saamska orogeneze cca 3 Ga

Kuhmo-belomorska orogeneze 2,8 Ga

kolize svekobaltskeho(SVK)
a karelskeho kontinentu(KK)

Wilsontiv cyklus mezi SVK a KK

Sfekobaltska orogeneze 2,2 Ga
Sfekofenska orogeneze 2,0 Ga
Gotska orogeneze 1,7-1,5

Sfekonorvegska orogeneze 1,0

dalsi Wilsonuv cyklus mezi SVK a KK

dalsi Wilsonuv cyklus mezi SVK a KK

7?7 Akrece obloukl, mikrokontinentu,
Amazonie

kolize s Laurentii




Saamska orogeneze

=>

Fig. 2. Closing stage of the Archaean sea (AS; ca. 2.97 Ga). KC = Karelian continent and
SBC = Svecobaltian continent. IG = intracontinental rifting and greenstone volcanism.




Pocatecni stadium kuhmo-belomorské orogenetického cyklu

SBC KC
3.6(7)-34- 297-3.1 Ga
2.97 Ga

Fig. 3. Initial stage of Kuhmoan orogeny. Rifting of Karelian continent and intrusion of Kuhmo
Greenstones (KG; ca. 2.79 Ga). The Belomorian sea (BMS) has begun to close, with convergence
against the 'Eastem continent' (EC).




KC
297 -3.1 Ga

Kuhmo-belomorska
orogeneze

Fig. 4. Opening and subduction stage of the Karelian sea (KE), with compression and thrust faults in Karelian continent {ca. 2.74- 2.7
Ga). The framed part of the figure has been adopted from Luukkonen (19923, The nearly simutaneous closing and collision stanes of
the Belomorian orogeny have been omitted fror this figure.
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Fig. 5. Closing stage of the Karelian sea (ca. 2.67- 2.6
Ga). The thrust structures shown in Fig, 4 and structures
associated with the Belom orian orogery are omitted from

g this and subsequent figures.




SBC
3.6(7) - 2.6 Ga

Z.acatek svekobaltského ; :

orogenetického cyklu (==>)

Fig. Ba. Opening stage of the Batian sea (BS), intrusion of Karjaltic sils (51, infiation of subduction (ca. 2.2- 2.15 Ga).

ca. 2.2 Ga ca. 2.15 Ga

KC

SBC

Fig. 6b. Plan view of the breakup of the Svecobaltian -
Karelian can tinent (SBC and KC). Intrusion of Karjalitic sills

| Fig. 6c. Planview of the opening of the Baltian sea (BS).
(5L). The thick line refers to the boundary between canwection
cells.




SBC BS KC
3.6(7)-26 Ga 2.1 - 2.6-3.1Ga
2.0 Ga

EROSION

r
Svekobaltska orogeneze » !
Fig. 7a. Closing stage of the Baltian sea, intrusion of Fe-tholeitic
hykes (DB, ca. 2.1 Ga) in the Karelian continent.

Fig. Th-Tc. Plan view of the closing stage of the Baltian sea. Intrusion of Fe-tholeitic dykes (DBE). Subduction
under Svecobaltian continent. Convection cells move beneath and behind the Karelian continent.




SBC BS KC
3.6()-2.6 Ga 21-  2.4-3.1Ga
2.0 Ga

EROSION
ca.2.0-1.96 Gag

1. Opening of the Kainuan-Outakumpy sea and intrusion
gitic dykes (K+0, ca. 1.97 Ga).

<=1

Zacatek sfekofenského orogenetického
cyklu

Fig. Bh. Divergent convection cells evolve or move beneath the
Karelian continent. Intracontinental riting and opening of the
Kainuan-Outokumpu sea (K+0). Separation of lisalmi block (1.
Formation of the Haveri seamount (H).




Otevirani Sfekofenského more

36(7) - 3.4 - 2.97 S ¢ Iz{cé(?] 2.6-2.97
6(7) -3.4-2.97 - SfS + 20(7-2.6-297-
26{?}-2.0(30 § sis Ss 3.1Ga

Fig. 10a. Opening of the Svecafennian sea (5f3), subduction, evalution of central Finland island arc + Sava back arc basgin {TG+55) and of sauthern
Finland island arc + Yaasa-Tampere hack arc basin (SG+TS), Closing stage of the Kainuan sea and obduction of the Jormua and Cutokumpu ophialites
(J+0; ca. 1.97 - .. Ga). The grey 'douhle arrows' represent the southern component of the compressian.
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Metamorphosed pillow basalts — Jormua, Finland.
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Vznik systému ostrovnich a magmatickych oblouku

10¢)
ca.1.96-1.93- ... Ga

Fig. 10b. Plan view of rifting and opening of the Svecofennian sea {Sf8) at the 2.1 - 2.0 Ga suture. Closing of the
Kainuan-Outokumpuseaand obduction ofthe Jormua-Outokumpu ophiolites (J+0).

Fig. 10c. Plan view of the 'mature stage' of the Svecofennian sea. Intrusion of the 1.93 - 1.91 Ga granitoids (GR)
{subductionrelated?).

Fig.10d. Plan view of the evolution of the Svecofennian island arc systems. To the north is the central Finland granite
island arc and Savo schist belt back-arc basin (CG+88), while to the south is the southern Finland island arc and
Vaasa-Tampere back arc basin {SG+TS). Intrusion of the Suonenjoki-Pyhdsalmi-VihantiHailuoto mafic complexes
{MF).
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Fig. 11a. Culmination of the Svecofennian orogeny: closing of the Sv ecofennian
sea and collision {1.9-1.86-... Ga).

Fig. 114, Planview of the collision stage of the
([CG+55) and (S5G+TS) island arc systerns with
Hawer volcanics in between. Overthrusting of
the “aasa hlock (V1) and upthrusting of the
Yarpaisjaryl and Rautavaara granulites (vgr and
Fgry. Intnusion of tonalites (To). Evolution of the
Ladoga-Bothnian Bay zone (LEZ) dextral faulting
and its conjugate Nardnkaveara-Auho faults
(MA). Tervo-Haaparanta fracture zone (TH)
represents the NE branch of LBZ. Later
Swecofennian processes in Sweden and Estania
are dencted by (S).




Sfekonorvegska orogeneze 1,0 kolize s Laurentii

W Carrigan et al. | Precambrian Research 120 (2003 ) 1-36
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