Continental characteristics

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

* Complex structures
» Up to 4.0 Ga old



Precambrian rocks

« Cratons are the large, stable, interior regions of

continents that have not undergone major
deformation since Precambrian or early

Phanerozoic time

* Most Precambrian rocks are confined to cratons,

where they may be exposed in a “Precambrian

shield” Phanerozoic
Seq rbr:clm:ntam Phanerozoic
lavel it Prea?an?bri.alT rshi.e_ld‘ sediments ¢, Javel

Craton

Earth History, Ch. 11




FIGURE 6-16 North American
craton, shield, and platform. @
What is the difference between shield
and platform?




Three basic structural
components of continents

» Shields
» Stable platforms

 Folded mountain belts
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Geologie Evropy

- Precambrian Terranse (>0.95 Gi)

-r brian T (30,95 Ga), led

- Scardinavian Caledonides

- Irish-Scottish Caledonides
Eastam Avalonian Temanes
(including Caledonian ard Variscan rewerkings)
I:l Variscan Terranes
- Variscan Gondwana

Alpine Crogen

/ Terranes

Major uranium deposits
®  (including historical mines

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 al. 2003, Fig. 1, p. B229).
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Fenposcandii — tvorena baltickym (fenoskandskym) Stitem
a prilehlou platformou

-----

..........

Sarmatu S [oooo o 0000
. . .. Q Q
NOSCANDA-S/S
.. W) O
o S LS
Volzsko-uralskou oblast N
DAL\
_ , <\VOLGO-URALIA
N R >
AT Sh 24,305
S ! PNE
P 65 | —— T 1 O ‘%
\\( -SARMATIA —10%6‘
|
H_

2 S

Fig. 2 Crustal segments of the East European Craton seperated by Paleozoic nfts. Her
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Hlavni povrchové vychozy prekambria
v Sarmatii

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

Kolska pI‘OViIlCie — murmansky blok a blok Sorvaranger - Kola
Belomorska pI’OViIlCie — belomorsky blok a blok Inari

Karelska provincie - tvorena bloky Pudasjirvi, lilsami a Kuhmo

Sfekofenska provincie — vulkanicka severosfekofenska, centralni sfekofenska,
vulkanicka jihosfekofenska

Sfekonorwegska provincie — znaéné provrasnéné a metamorfované horniny
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Floure 51 Simplified geolagical map of the Baltic Shield and surreundings (modified from Boydet al, 1985 and Oniander et al,
in Gorbatschov, 1903 inser showing the subdivision of the Fast-Burepean Craton from Gorbatschev and Bogdanova, in
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rift basins are omitted in the reglon labelled concealed Archasan.



Saamska orogeneze cca 3 Ga kolize svekobaltského(SVK)
a karelského kontinentu(KK)

Kuhmo-belomorska orogeneze 2,8 Ga Wilsonuv cyklus mezi SVK a KK

Sfekobaltska orogeneze 2,2Ga  dalsi Wilsonuv cyklus mezi SVK a KK
Sfekofenska orogeneze 2,0 Ga  dalsi Wilsoniiv cyklus mezi SVK a KK
Gotska orogeneze 1,7-1,5 7?7 Akrece obloukl, mikrokontinentu,

Amazonie

Sfekonorvegska orogeneze 1,0 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(M-34- 297-3.1 Ga BMS EC
297 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
2.97-3.1 Ga

Kuhmo-belomorska
orogeneze

Fig. 4. Opening and subduction stage of the Karelian sea (K8, with cormpression and thrust faults in Karelian continent {ca. 2.74- 2.7
Ga). The framed part of the figure has heen adopted from Luukkonen {1992). The nearly simuttaneous closing and collision stages of
the Belomarian orogeny have heen omitted from this figure.

SBC KS

3.6(M-34- KG

2.7 -
2.97 Ga 26Ga 297-3.1 Ga

EROSION

Fig. 5. Closing stage of the Karelian sea (ca. 2.67- 2.6
Ga). The thrust structures shownin Fig. 4 and structures
associated with the Belomorian orogeny are omitted from

g this and subsequent figures.



SBC
3.6(7)- 2.6 Ga

Zacatek svekobaltského
orogenetického cyklu

Fig. Ga. Opening stage of the Battian sea (BS), intrusion of Karjaltic sills (5L, initiation of subduction (ca. 2.2- 2.15 Ga).

ca. 2.2 Ga

Fig. 6b. Planview of the hreakup of the Swvecobaltian -

Karelian comn tinent (SBC and KC). Intrusion of Karjalitic sills

(8L). The thick line refers to the houndary between conw
cells.

:
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ca. 2.15 Ga

SBC

Fig. Gc. Planview of the opening of the Baltian sea (BS).

KC




SBC BS KC
3.6(7)-2.6 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
dykes (OB, ca. 2.1 Ga) in the Karelian continent.

________

ca. 2.1 Ga ca. 2.05 Go

n
]
SBC

Fig. 7b-7c. Plan view of the closing stage of the Baltian sea. Intrusion of Fe-tholeitic dykes (DB). Subduction
under Svecobaltian continent. Convection cells move beneath and behind the Karelian continent.




SBC BS KC
2.1 -
2.0Ga

3.6(7)- 2.6 Ga 2.6-3.1 Ga

EROSION
ca.2.0-1.96 Ga

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

<

Zacatek sfekofenského orogenetického
cyklu

Fig. 8b. Divergent convection cells ev olve or move beneath the
Karelian continent. Intracontinental riting and apening of the
Kainuan-Outokurmpu sea (K+0). Separation of lisalmi block ().
F armation of the Hawveri seamount (H).



Otevirani Sfekofenského more

gP:SC‘? 3.4-2.97 S ¢ I2{%[7‘] 2.6-297
6(7) - 3.4-2.97 - SfS + 0 -2.6-297-
2 6{?} -2.0Ga $ SfS S8 3.1Ga

Fig. 10a. Opening of the Svecofennian sea {578), subduction, evolution of central Finland island arc + Savo hack arc basin {(CG+58) and of southern
Finland island arc + Vaasa-Tampere hack arc hasin (SG+TS). Closing stage of the Kainuan sea and obduction of the Jormua and Outokumpu ophiolites
(J+0; ca. 1.97 - ... Ga). The grey 'double arrows' represent the southern component of the compression.
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Metamorphosed pillow basalts — Jormua, Finland.
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Vznik systému ostrovnich a magmatickych oblouku

10c) 10d)
ca.1.96-1.93-... Ga ca. 1.9 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-Qutokumpuseaand 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 ofthe Svecofennianisland arc systems. To the north is the central Finland granite
island arc and Savo schist belt back-arc basin {CG+S88), while to the south is the southern Finland island arc and
Vaasa-Tampere back arc basin (SG+TS). Intrusion of the Suonenjoki-Pyhiisalmi-Vihanti-Hailuoto mafic complexes
{MF).
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Sfeko fenSké Oro geneze Fig. 11a. Culmination of the Svecofennian orogeny: clasing of the Sy ecofennian

sea and collision (1.9 -1.86-... Ga).

Fig. 110. Plan view of the collision stage of the
(CG+55) and (SG+T5) island arc systems with
Haveri volcanics in between. Overthrusting of
the “aasa block (Yt) and upthrusting of the
vamaisjaryi and Rautavaara granulites (vgr and
Rgr). Intrusion of tonalites (To). Evolution of the
Ladoga-Bothnian Bay zone (LBZ) dextral faulting
and its conjugate Narankavaara-Auho faults
(MA). Tervo-Haaparanta fracture zone (TH)
represents the NE branch of LBZ. Later
Svecofennian processes in Sweden and Estonia
are denoted by (S1).




Sfekonorvegska orogeneze 1,0 kolize s Laurentii

C W Carrigan et al. | Precambrian Research 120 {2003 ) 1-36
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Saamska orogeneze cca 3 Ga kolize svekobaltského(SVK)
a karelského kontinentu(KK)

Kuhmo-belomorska orogeneze 2,8 Ga Wilsonuv cyklus mezi SVK a KK

Sfekobaltska orogeneze 2,2Ga  dalsi Wilsonuv cyklus mezi SVK a KK
Sfekofenska orogeneze 2,0 Ga  dalsi Wilsoniiv cyklus mezi SVK a KK
Gotska orogeneze 1,7-1,5 7?7 Akrece obloukl, mikrokontinentu,

Amazonie

Sfekonorvegska orogeneze 1,0 kolize s Laurentii










