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







Age of the Continental Crust
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Fennoscandii — tvorena baltickym Stitem a prilehlou platformou

Sarmatii
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>189Ga?

183 Ga

Figm'r‘ 7.3 Sketch showing the axes of Svecofennian magmatic

ares and the times of Palaeoproterozoic accretion in the west-
ern part of the Fast-European Craton.




Hlavni povrchové vychozy prekambria
v Sarmatii

B

0-Odessa Ki-Kiev Kh-Kharkov D-Donetsk




L4 o

64 °_]

—60

60 @

Fennoscandia;
B 151165 GaTIB
Palacoproterozoic lerranes:

[] 183 Gaand younger

Gothian-
Sveconorwegian

56 ©
R O - -
— 96 [] 187-189Ga
[] 18920¢a
m Granulite belts and domains
B Archaean (3.2-2.7 Ga) 5 o
—52 °

Sarmatia:
Palacoproterozoic:

1.75-1.80 Ga anorthosite-rapalkivi
complex of the Korosten pluton
2.0-Ga marglnal igneous belt

Bl \chacan (3.7-2.8 Ga)

UKRAINIAN
SHIELD

Boundaries of the ¢, 1.3-1.0 Ga
20 o Volhyn-Orsha depression
1

18 o

Figure 7.7a; Schematic map of the crustal structure in the FUROBRIDCE transect region (modified from Bogdanova et al, 1994,
j(}%) Letters are; BBEG- Belarussian-Baltic Granulite Belt, CB- Central Belarussian Belt El.- East Lithuanian-Latvian Belt,
OMIB- Osnitsk-Mikashevichi Jll;m-uu_« Ben, PDD- PI'}'J.U:\':JI-DIH'('J.’)!'-DUH('IH Palacozoic Auﬁ-:c'c:gc'.r}_ SB- South Baitic Domain,
TIB- Transscandinavian {gneous Beli, VG- Vitebsk Granulite domain, WELG- West Lithvanian Granulite domain. The three-
segment subdivision of the East-Furopean Craton (inset) is according to Bogdanova et al. (1996).




FENNOSCANDIA SARMATIA

suture
South Baltic West Lithuanian- East Lithuanian- Belarussian-Baltic  Central _ Vitebsk as_'llils:"' b
Diomain Domain (. 1.8 Ga) Latvian Belt  Granulite Belt Belarussian Belt Domain St
(2.0 - 1.9 Ga) Igneous Belt
. R T o (2.02-1.97 Ga
I ;—-‘EBI 66 Baltic Sea Tt‘é[hrhﬁl[[)e{_:l;ﬂpﬂkm (1.89-1.86 Ga) KUI;IUS[EII pluton
Ny | B-LT6 G L 7 = (1.80-1.75 Ga) SE
R ———— . O Y o= T
B GRS
PrAYAYAY AV LV L
50 km

Moho
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Clenéni baltického §titu

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

Karelska provincie - tvoiena bloky Pudasjirvi, lilsami a Kuhmo

Stekofenska pI‘OViIlCie — vulkanicka severosfekofenska, centralni sfekofenska,
vulkanicka jihosfekofenska

Stekonorwegska provincie — znaéné provrasnéné a metamorfované horniny
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Figure 51 Simplified geological map of the Baltic Shield and surroundings (modifted from Boyvdet al, 1985 and Ohlander et al,
in Gorbatschev, T30 insee showing the subdivision of the Fast-£ [Tigelel=aT Craton fram Gorbatschev and B-Jgdamva. in
Crorbatsehev, [993). Generalized tectonic boundarfes betweer .rheLa,m’and—K ala Omgen {(L-K) and the Kareltan Province (Ka)
ard between the latterand the Svecafennian ﬂmggn ara sfiownn as fieavy iines, dashed fo indicate graator urcertalnns. Pratarazate
rift basins are omitted in the reglon labelled concealed Archasan.




Saamska orogeneze cca 3 Ga

Kuhmo-belomorska orogeneze 2,8 Ga

kolize svekobaltského(SVK)
a karelského 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 Wilsontiv cyklus mezi SVK a KK

dalsi Wilsontv cyklus mezi SVK a KK

?? Akrece obloukt, mikrokontinentu,
Amazonie

kolize s Laurentii




Saamska orogeneze

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




Pocatecni stadium kuhmo-belomorské orogenetického cyklu

SBC KC
36(7)-3.4- 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).




Kuhmo-belomorska
orogeneze

SBC
3.6(7) - 3.4 -
2,97 Ga

EROSION

Fig. 4. Opening and subduction stage of the Karelian sea (K5}, with compression and thrust faults in Karelian continent {ca. 2.74- 2.7
G a). The framed part of the figure has heen adopted from Luukkonen {1982, The nearly simultaneous closing and collision stages of
the Belomarian orogeny hav e been omited from this figure.

27 . KC
260Ca 297-3.1 Ga

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 Belomorian arogery are amitted fram
this and subsequent figures.




Zacatek svekobaltského
orogenetického cyklu

SBC
3.6(9)- 2.6 Ga

ca. 2.2 Ga

Fig. 6b. Planw

iew of the hreakup of the Svecobaltian -
larelian comn tinent (SBC and KC). Intrusion of Karjalitic sills

{SL). The thick line refers to the houndary between convection
cells.

(=>]

Fig. Ba. Opening stage of the Baltian sea (BS), intrusion of Karjalitic sills (SL), initiation of subduction {ca. 2.2- 2,15 Ga).

ca. 2.15 Ga

KC

SBC

Fig. Bc. Plan wiew of the opening of the Baltian sea (BS).




SBC BS KC
3.4(7)-2.6 Ga 2.1- 2.6-3.1 Ga
2.0Ga

EROSION

r
Svekobaltska orogeneze
Fig. Va. Closing stage of the Baltian sea, intrusion of Fe-thol eitic
thkes (DB, ca. 2.1 3a) in the Karelian continent.

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




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

EROSION
ca.2.0-1.96 Ga

zning of the Kainuan-0utokumpu sea and intrusion
Iykes (K+0, ca. 1.97 Ga).

<

Zacatek sfekofenského orogenetického
cyklu

Fig. 8h Divergent convection cells ev ol e or move beneath the
karelian continent. Intracontinental rifting and opening of the
Kainuan-Outokumpy sea h+0). Separation of lisalmi black {3,
Formation of the Haveri seamount (H).




Otevirani Sfekofenského more

3607 - 3.4 - 2.97 S G 15%[?) 2.6 - 2.97
26{?}-2.0@0 § sfs Ss 3.1 Ga

Fig. 10a. Opening of the Svecofennian sea {573, subduction, evolution of central Finland island arc + Savo back arc hasin (CG+35) and of southern
Finland island arc + Yaasa-Tampere back arc basin (3G+TE). Cloging stage of the Kainuan sea and obduction of the Jormua and Cutokumpu ophiolites
(J+0; ca. 1.97 - . Ga). The grey 'double arrows' represent the southern compaonent of the compression.
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Metamorphosed pillow basalts — Jormua, Finland.
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20 Ophiolite
suites —oceanic
crust preserved
in areas of conti-
nental collision.

Jormua mafic-
ultramafic com-
plex in Finland,
about 1.96 billion
years old, com-
pares closely In
detail with
younger well-
documented
ophiolites.

Lithology

Turbiditic
graywacke
and mudrocks

# Tuff, schist, chert,

carbonate rock

Pillow breccia
pillow basalt

¢ massive lava

Locally no host
rock, 100% mafic

(| dikes, abundant

interdikes gabbro
and/or serpentinite

Serpentinite

Estimated Interpretation
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Vznik systému ostrovnich a magmatickych obloukii

10b) 10c) 10d)
<1.96 Ga c0.1.96-193-.. Ga ca. 1.9 Ga

Fig. 10b. Plan view of rifting and opening of the Svecofennian sea {SfS) at the 2.1 - 2.0 Ga suture. Closing of the
Kainuan-Outokumpuseaand cbduction 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+58), while to the south is the southern Finland island arc and
Vaasa-Tampere back arc basin (SG+TS). Intrusion of the Suonenjoki-Pyhidsalmi-¥ihanti-Hailuoto mafic complexes
{MF).
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sG CG ['g 2.6-2.97 -
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Fig. 11a. Culmination of the Swacofennian orogeny: closing of the Svecofennian

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

Fig. 11h. Plan view of the collision stage of the
(CG+55) and (SG+T3) island arc systerns with
Haweri volcanics in between. Overthrusting of
the “Yaasa hlock (vt) and upthrusting of the
“Warpaisjard and Fautawvaara granulites (wor and
Rar). Intrusion of tonalites (To). Evolution of the
Ladoga-Bothnian Bay zone (LEZ) dextral faulting
and its conjugate Marankavaara-Auho faults
(M), Tervo-Haaparanta fracture zone (TH)
represents the NE branch of LBZ. Later
Svecofennian processes in Sweden and Estania
are denoted by (51,
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Kuhmo-belomorska orogeneze 2,8 Ga

kolize svekobaltského(SVK)
a karelského kontinentu(KK)
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Sfekobaltska orogeneze 2,2 Ga
Sfekofenska orogeneze 2,0 Ga
Gotska orogeneze 1,7-1,5
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