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RIFT

-prikopova struktura nebo systém prikopovych struktur vznikly v oblasti
ztenéeni kiiry a vymezeny soustavou poklesovych zlomi.

» melka hloubka MOHO

> vysoky tepelny tok pri povrchu

> vulkanickd aktivita

> negativni Bouguerovy tihové anomdlie

> Casto vyzdvizené okraje riftové struktury



TEPELNY TOK

Vulkanickad ¢innost a zvyseny tepelny tok doklddaji zvySenou aktivitu
termdlnich procest.

Primerny tepelny tok v riftovych oblastech 90-110 mWm-2

= Yo je 2x vice nez v "neriftovaném" okoli

Hodnota tepelného toku zdvisi rovnéz na horninovém slozeni (granity maji
vyssi tok nez bazika nebo sedimenty).
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GRAVIMETRIE
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EASOVE MERITKO a VELIKOST EXTENZE
* rychlost rozpinani < 1 mm/rok
» doba rozpindni 10 - 30 mil. let s celkovou extenzi do 10 km

(plati pro rifty na normdlné mocné kire; napt. Rhine Graben, Bajkal, Rio Grande)
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MODELY KONTINENTALNI EXTENZE

AKTIVNI a PASIVNI rifting -

0 AKTIVNI RIFTING

idealizované koncové modely

prohrati a ndsledné ztenceni litosféry nad plast'ovym plumem

— vyklenovani (v disledku zvyseného teplotniho toku a prohrdti)

= tenzni napéti
= rifting
(napr. East Africa Rift)

Topographic uplift
c. 1000 km

Moho T TExtension by gravitational potle'r;tyi'a'l
|

ey B

Excess Mantle plume head

temperature

. €.200°C

| B

—

Allen and Allen, 2005




0 PASIVNI RIFTING
- zteneni a poruseni kontinentdlni litosféry v disledku tenze
= vyklenovadni a vulkanicka cinnost (druhotné procesy)

(napr. Rift Rio Grande)
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Allen and Allen, 2005
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(a) PURE SHEAR
Crust w NI TR

Mantle I|thoshere

Asthenosphere

(b) SIMPLE SHEAR
Subcrustal stretching

—— Crustal stretchlng

(c) SIMPLE SHEAR-PURE SHEAR
Simple shear in upper crust

Crustal detachment
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Allen and Allen, 2005
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Pre-rift sediments
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Continental crus
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(ductile upper mantle
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Mature continental margin
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{a) AULACOGENS

Huirdial system and delta

Postrift marine phase
RRR Triple junction | P
Ocean opening along
two successful rift anms

{t} IMPACTOGENS

Passive continental margin Impactogan_k I

Thrust kelt
T M S fd,v/’ Allen and Allen, 2005
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ARCHITEKTURA RIFTOVYCH PANVI:
ZLOMOVE SYSTEMY A GEOMETRIE DEPOCENTER

Riftové pdnve jsou tvoreny jednou nebo vice prikopovymi strukturami (depocentry)
vymezenymi poklesovymi zlomy (sklon 45 - 70°) a ¢asto doprovdzenymi mnozstvim
strike-slipovych zlomi.

Geometrie depocenter, povaha (pokles/strike-slip) a usporddadni zloml zdvisi ha orientaci
vektoru extenze a osy riftu.
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Gregory Rift, west of Nairobi, Kenya; McClay et al., 2002



4.0 cm EXTENSION | 8.65 cm EXTENSION

b 10 cm




Accommodation zone
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Marginal
Fault System

\olcanic tablelands, Bishop, California; McClay et al., 2002
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Canyonlands National Park, Utah; McClay et al., 2002
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Figure 10. Regional cross sections though the Turkana area based on seismic reflection data.
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I Synrift or prerift evaporites
[] Postrift

B Synrift

Prerift and basement
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GRABEN MODEL

Lake/Playa
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HALF GRABEN MODEL

(modified from Forstick and Reid, 1981)




MAJOR TRANSFER

BOUNDARY
FAULT




CONTINENTAL
HALF-GRABEN MODEL
WITH INTERNAL DRAINAGE Footwall Uplands

Alluvial Fan

(modified from Leeder and Gawthorpe, 1987)
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CONTINENTAL
HALF-GRABEN MODEL
WITH INTERNAL DRAINAGE Footwall Uplands

Alluvial Fan

(modified from Leeder and Gawthorpe, 1987)
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CONTINENT AL
HALF-GRABEN MODEL
WITH AXIAL DRAINAGE

Footwall Uplands

Axial Channel Facies

Alluvial Fan

(modified from Leeder and Gawthorpe, 1987)
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CONTINENT AL
HALF-GRABEN MODEL
WITH AXIAL DRAINAGE

Footwall Uplands

Axial Channel Facies

Alluvial Fan

(modified from Leeder and Gawthorpe, 1987)
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COASTAL-MARINE GULF Footwall Uplands
HALF-GRABEN MODEL i

Fan Deltas

(modified from Leeder and Gawthorpe, 1987)




CARBONATE COASTAL/SHELF
HALF-GRABEN MODEL

Exposure Surfaces

(modified from Leeder and Gawthorpe, 1987)
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SW-NE - trending structures prominent in Recent topography

Krusné Hory/Erzgebirge Mts. Fault Zone




Eger Rift - part of the European Cenozoic rift system:

e S
Berlin
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MAJOR VARSCAN
MASSFS

o

Eger Rift axis parallel to the Saxothuringian/Tepla-Barrandian suture
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{ISOPACH MAPS OF BASIN FILL - MOST BASIN ;

PRESERVED THICKNESS OF TERTIARY DEPOSITS CLASTICS OVERLYING THE MAIN SEAM
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REFLECTION-SEISMIC PROFILE 68A+ B/83‘

LB 48
LB 128 L8 114 1B29 MRS1 MR 50 MR 56 3 K-2A MR 57 12 28 MR 58 MR 59
v v v v A + v A
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3
I
3
NORMAL FAULTS CORRESPONDING TO e oo
' VIKTORIA FAULT :
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i 2.0 25 Y 3.0 35 40 i 45 0 55" . 6.0 Km

FLEXURE OF THE B FILL
INTERPRETED AS (6]
FORCED FOLDING
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accommodation zone

0 10

main depocentres

direction of clastic input
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of Tertiary deposits

faults

inferred limit of original basin fill




FORMATION OF MOST BASIN: OBLIQUE EXTENSION

short E-W normal fault segments

en-echelon arangement

Main sediment input
path, Bilina Delta

partly overlapping depocenters
separated by accommodation
10 km [transfer zones

== extent of the Bilina Delta
deposts
main depocentres

‘. direction of clastic inp

Eosional border
of Tertiary deposits

faults

inferred limit of origina
basin fill

approx. N-S extension in
Mid-Oligocene to early Miocene

(also: volcanic body geometries,
Adamovic¢ & Coubal, 1999)

comparison: analogue model from McClay, 2002
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-655 to 295 m elevation, base of Turonian
deposits (mid/Cretaceous, quasi-horizontal
marker surface); based on c. 500 boreholes

no preserved
Cenozoic basins,
but subsided blocks
of pre-rift strata
(Cretaceous)

mark E-W faults
and graben
geometries
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NORMAL FAULT RELAY RAMP

1l
SE NW SE
_ onset of tectojﬂic subsidence
normal fault evolution onset of deposition h
normal fault evolution
tectonic subsidence is compensated
by peat growth

faulting continues overlap of two normal faults

relay ramp formation and tilting

clastic deposiion above the peat:
subsidence produced by compaction
of peat predominates over tectonic

faulting continues subsidence

tilting continues

present-day situation
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Stage 1
Capacity < sediment supply
Fluvial sedimentation

Stage 2
Capacity = sediment supply

Fluvial-lacustrine transition

Stage 3
Capacity > sediment supply

Water volume > excess
capacity ;

Shallow-water
lacustrine sedimentation

Stage 4
Capacity >> sediment supply

Water volume = excess
capacity

Deep-water lacustrine
sedimentation -

Stage 5

Capacity > sediment supply

Water volume < excess
capacity

Shallow-water lacustrine
sedimentation
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STAGES

MAP VIEW

CROSS-SECTION (STRIKE VIEW)

Boundary fault margin

—— ——
/ ‘-’q—-—* / AN

Flexural margin

Boundary fault

Isolated, small rift
basins, swamped by
coarse clastics

etim

\

NN

Amalgamation of basins, leaving an
axial high where the two faults joined.
As displacement increases on fault,
lacustrine conditions begin to develop.
As fault propagates laterally, axial
drainage systems shift away from the
basin center (assuming fluvial
sedimentation does not keep pace
with subsidence)

Deepening of trough, but

no lateral migration of

rift borders, sand builds up

on rift flanks, and progrades

into basin. Good time for sands

on flanks to be extensively

reworked and deposited as turbidites
in the newly established deep lake.

Fault propagates laterally, lacustrine
transgression. Assuming fluvial
sediment supply does not overwhelm
the tectonic effects, the fluvio-
deltaic systems will move

away from the basin center as

the fault propagates laterally

and enlarges the basin.

Fault activity diminishes
basin fills up and fluvio-
deltaic systems prograde
across basin

/~—"2 fluvial system 0

20 km

Figure 17. Idealized strike section evolution of a half graben, emphasizing how the lateral propagation
and evolution of a boundary fault zone can influence sedimentation patterns.
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Low-angled, downlapping
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Fault o S d prograd: of coarse
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Center of maximum displacement Oblique
Lacustrine tra lon, trend
4. probably due to fault propag ’
Last increment of basin
[l vocustrinesediments [ | Predominantly sandstones [ | Precambrian basement [l Lava flows with | B3

dominated lithology

Figure 13. Evolution of seismic line TVK-100, Lokichar Basin, Kenya, based on Figure 12.
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