Paleogeografie a tektonické procesy



Paleogeography

Puvodné jednotny superkontinent Rodinia se zacal rozpadat jiz
b&hem nejvyssiho proterozoika a jeho

rozpadani pokracovalo 1 v nejspodnéjSim paleozoiku. Na pocatku
paleozoika muzeme jesté sledovat doznivani kadomské
(assyntske) orogeneze.

Kolize kontinentu v paleozoiku méla za nasledek kaledonskou
(spodni paleozoikum - uzavirani Japetu) a variskou (predevsim
svrchni paleozoikum - uzavirani Paleotethydy) orogenezi, ktera
byla ukoncena opétovnym vznikem noveého

superkontinentu Pangei.
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Figure 1 Map of Gondwana atthe end of Necproterozoic time (~540 Ma) showing the general arrangement of Pan African belts. AS,
Arabian Shield; BR, Brasiliano; DA, Damara; DM, Dom Feliciano; DR, Denman Darling; EW, Ellsworth Whitmore Mountains; GP,
Gariep; KB, Kacko; MA, Mauretanides; MB, Mozambique Belt; NS, Nubian Shield; PM. Peterman Ranges; PB, Pryclz Bay, PR,
Pampean Ranges; PS, Paterscn; OM, Queen Maud Land; RE, Rokelides; SD, Saldania; 8G, Southern Granulite Terrane; TS, Trans
Sahara Belt; WB, West Congo; ZB, Zambezi. (Reproduced with permission from Kusky ef al, 2003.)
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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 er al. 1992, and Plant er al. 2003, Fig. 1, p. B229).
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Caledonian orogeny
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Flgure 1.1 Regions ofthe Caledonian-Appalachian Oregen in their preMesceoic drili configumtions, showing
ages of principal defomuation evenis (after Boker and Gayner, 19683).
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Figure 1.1 Regions olthe Caledoni prulachian Onegen in their preMesozoic drilt configurations, showing
ages of principal deformation events (alier Baker and Gayner, 1985),
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Greenland Caledonides— only Caledonian
orogeny

Appalachaians— terrane structure, Caledonian
(Tacon, Acadian) as well as Variscan (Alleghan)
phases

Flguee 1.1 Regions ofthe Caledonian-Appalachian Oregen in their preMesceoic drilt configurations, show
B cvel ter Boker and Gayner, 19651,

ages of principal defommation nis (afie T er, 196

Quatchita-Marathon Belt — Alleghan(Variscan) phase, collisions
with South American Gondwana in Carboniferous




Laurentia - Humber, Valley and Ridge, Blue-Ridge teranes

Centralni zona - hlavné vulkanické oblouky (Notre Dam, Dunnage, Exploit, Piedmony aj.)
a akre¢ni melanz Iapetu
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Figure 1. Simplified map of the northern Appalachian orogen showing crustal blocks and terr:
Aspy; B, Brookville; BDO, Bras d’Or; BH, Bronson Hill; BRI, Blair River inlier; E, Exploits; G, —.....-.,
H, Humber; K, Kingston; M, Miramichi; N, New River; ND, Notre Dame;



Skandinavskeé kaledonidy

1) Finnmarkska faze — ordovik, kolize ostrovniho oblouku

2) Kolize Baltiky a Laurentie — svrch silur-spodni devon, kiira Baltiky subdukovala pod Laurentii

Hlavni zény od vychodu k zapadu jsou:

Svrchni nebo nejsvrchnéjsi alochton — fragmenty kontinent a ostrovni oblouky

Spodni a stfedni alochton — tektonicky zkraceny okraj Baltiky a fragmenty Lurentie

Nespodnéjsi alochton (paraautochton) — vysoce metamorfovana zapadni rulova zona
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Britské kaledonidy

1) Grampianska faze — kolize severni ¢asti britskych ostrovii s ostrovnim obloukem v ordoviku

2) Mladokaledonska faze — kolize Avalonii, silur/devon

Hlavni zony od severu Kk jihu

Erijska platforma, od grampianské zony oddélenda moinskym nasunutim

Laurentie

Grampianska zona — aktivni okraj erijské platformy, horniny Laurentie a ptilehlého Iapetu

Riftova zona Midland Valley — ostrovni oblouky a akre¢ni prisma

Southern Uplands — ostrovni oblouky a akre¢ni prisma
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Figure 1.4: Simplified Palacozoic terrane map of Britain and Ireland (adapted
from Woodeock and Strachan (2000)
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Stredoevropské kaledonidy

Jediné dobre dochované doklady pro kaledonskou orogenezi mame ve Svatokrizskych horach v Polsku,
na silurském flySi zde spociva devon s uhlovou diskordanci. Kaledonské struktury v Némecku prekryty
mladSimi sedimenty.
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Fig. 1. A: Simplified map of the Paleozoic terranes of Western Europe, alpine areas excluded, showing the location of the ter-
ranes along the Trans-European Suture Zone (modified after [5,6]). Pattern: area with anomalous geophysical signatures along
the margin of Baltica-East European Craton; TTZ: Teyssere-Tomquist Zone; V.F.: Variscan front. B: Suspected Paleozoic ter-
ranes in central Poland. Inset map: sample location; striped area, Holy Cross Mountains.



ANy e JE e
o i X ;
EUROPROBE , =Y

TESZ PROJECT pe”'G?}” Al

I

10°E

.arp'élF larts
pT My

-
[ ™ -

300 km

o

5°E
]

L i ' o ' e - - - - - . T - ' - - " - - ' - 3 ) b
Figure 40 Basermenr tectonic sketch map of the TP and adiacent areas, stightdy modified from Bervbelsen (T4 10
I'-.'" [, e o Il oy ?'.'- - i . & TR r_-“ P = F i T i 3 ] = i P r iy i [ 3 -'"-'"_f_?. W] Tay ]rl:-. A '-l-EI
SRR Newslelier o0 die Leatrad Dodisfy drough 15 Jocaded ar the pesition of the ledfers § 3028 o Hiis map, Key? Add

Araennosy; AM Armorican Massir BB Brabany Maswige B0V Bofomian Mawsit © Cadomia; CORF Caledanian

From: CM Cormabian Massit DSHEFZ, Dewsing-Sowih Hewest Faulr Zone; EC, Eastern English Caledonides; EEC,
Europearn !f.f'r'.'.'.s.u.' F8 Fore-Sudenic Biock; FIM Hare Moumains: HOM, Holv Cross Moumainss I8 Tapetus Sunire (Avalonia-
Laurengal; 157 uncernain focation of Laurentia-Batvca Sunre; KLE Kmkow-Lubtinee Soe; Lo Loblin Trougi Ladd)
Lineberg Massitr L-W Lesene- Wotsanve Basermeny Higie MO, Miatands microcrmion: MH Mazursia Higie MMV Mas-
apalska Massi ! Mor, Maraviar Poam, Fomeraniar PE Fripvar Troughy REH, Ringkebing-Fyvn Highy M Rhenish Massic R,

Fiigen Iland: 5T, Sorgenimei-Tomguist Sone; S, Sudeies Mouniains TEF,
Torageist Sona; UM Ulkrainian Massie USE Upper Sitesian Coal Basin.

efoarmaiion

I

A -

Trans-Furopean Fault Zone; TTZ Tetsevre-












Antler orogeny
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FIGURE 8-20 Interpretive cross-section of conditions across the Cordilleran region
during early Paleozoic time.
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FIGURE 8-15 Niagara
— 100

Falls, formed where the
Niagara River flows from
Lake Erie into Lake Ontario.
The classic section of the
American Silurian System is
exposed along the walls of the

gorge below the falls.  (Guido
Alberto RossilThe Image Bank.)

FIGURE 8-14 Stratigraphic section (A) and block diagram (B) of Niagara Falls. The
Lockport Dolomite forms the resistant lip of the falls. The rocks dip gently to the south in
this area, and where harder dolomite layers such as the Lockport Dolomite intersect the
surface, they form a line of bluffs known as the Niagaran Escarpment. (Map after E. T. Raisz.)



EARLY PALEOZOIC EVENTS
SILURIAN PALEOGEOGRAPHY

EEEEE T T TGRIMSBY -

Resistant Lockport Dolomite
Niagara Falls

Part of Tippecanoe Sequence




EARLY PALEOZOIC EVENTS
SILURIAN PALEOGEOGRAPHY

Chff Erosion










Phanerozoic mobile zones of North America

Caledonian Appalachian mobile zone

Cordilleran mobile zone

Franklin-Inuit mobile Zone










Franklinsko — inuitska orogeneze

The Franklinian orogeny, in the northwestern Canada (Plafker & Berg, 1994),
could be a result of collision of the Verkhoyanskian part of Siberia with the
North Slope-Chukotkan part of Laurentia. According to Okulitch (1998), the
suturing in the Canadian Islands occurred during Ordovician-Silurian time.

The Innuitian Orogeny started in the earliest Middle Devonian and may be
linked to plate movements that also emplaced an exotic terrane, Pearya, on the
northern edge of the region.

Innuitian 43

(] Keweenawan Rift
B Grenville Collision
[ Yavapai Collision
[l Churchill Collision
[] Magmatic Arc

[ ] Passive Margin

Bl Bear Collision

[ Archean

[ Paleozoic Orogens




Na gondwansky pivod kontinentalnich bloku se donedavna usuzovalo kromé
paleobiogeografickych udaju predevSim na zakladé pritomnosti hornin kadomského
(panafrického) stari hornin.

V posledni dobé byly objeveny horniny kadomského stari i v oblasti Uralu,
coZ vede k prehodnocovani pivodu nékterych kontinentalnich bloki.
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Flgure 1.1 Regions ofthe Caledonian-Appalachian Oregen in their preMesceoic drili configumtions, showing
ages of principal defomuation evenis (after Boker and Gayner, 19683).
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Fig. 4. Closure of the Northern [apetus Ocean and Tornquist Sea according to the three-plate collision model {Baltica, Laurentia and Avalonia)
giving rise to formation of the Caledonides and associated suture zones along plate margins. (After Soper et al. (1992); Meissner et al. (1994).)
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EARLY DEVONIAN (395 Ma) PALEOGEOGRAPHY
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Figure 1.2 Schematic aresssections of the Caledonides, alier Dewey (1969, figs 25, Fi. (&) represents lipeus
curing the Siladan. (B shows the situation alier the collision in the eady Devonian, with omament indicating
fold style in Lower Palacownic rocks. Black areas rep resent volcanics and intrusions of the Ballantme Complex
(M%) and Gwena Group of Anglesey (5F). Vs represent Upper Ordovicinn voloamics of the Lake District and
Wales.
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Flgure 1.3 Simplified map of the British Caledonides modified from Leake et al. (1983,
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NORTH AMERICA Shelf Rise Oceanic crust Accretionary
deposits deposits wedge
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FIGURE 8-23 Plate tectonic forces that resulted in the Taconic orogeny. Following the
Neoproterozoic break-up of Rodinia, a passive margin characterized the eastern border of
North America (A). Subsequently, a large island arc converged on the passive margin and
converted it to an orogenic belt with growing mountain ranges (B and C). (Adapted from
Rouwley, D. B., and Kidd, S. F. 1981. ]. Geol. §9:199-218.)



