


CHARAKTERISTIKA:

= vzhikaji v oblasti ss zon
= relativné malé rozméry
= rychld subsidence
(napr Miocenni Ridge Basin of California

>10km sedimentu za <bMa)

= tepelny tok je celkové nizky, jsou ale vyjimky

= hypo- a hypertermalni ss pdnve

(a) Thin-skinned 'cold' strike-slip basin

Example: Vienna Basin Strike-slip basin

Geothermal activity

Aantle upwelling

(b) "Hot" strike-slip basin with mantle involvement

Example: Salton Trough

Active thrusting




CHARAKTER SS ZLOMU:

= ss zlomy jsou velmi strmé a v pldorysu maji linedrni nebo krivocary pribéh
= smérem do podloZi mohou nasedat na mirné uklonénou plochu detachementu

= PDZ (principal displacement zone) - oblast podél ss zlomu postihované deformaci

Genetické typy ss zlomi:

Indentdinked
strike-slip fault

Trench-linked
strike-glip fault

Continental
crust

XQe transform

Boundary transform
Y Oeanic crust




EUROPEAN PLATFORM

//

Active thrusting

VIENNA BASIN




STRUKTURNE ZNAKY SS ZON:
O Koexistence poklesovych
a ndsunovych struktur narozdil od

extenznich a kompresnich oblasti

O En-échelon usporddani zlomi a vrds
vzniklych diky pohybtm na hlavnim

ss zlomu

Q Uspordddni zlomt a vrds s ohledem
k orientaci deformacni elipsy
= Pri strizné deformaci vznikd

5 typt fraktur

Detail of PDZ
Synthetic (R) Shear

Secondary synthetic (P)
shear

Releasing overstep

and pull-apart basin Antithetic (R))

Releasing bend  shear

Principal Displacement
Zone (PDZ)

In-line horst and Restraining bend

Parallel graben slices

forced
monocline
En echelon
normal faults Regtraining

bend and
oblique fold

About 10km

U

X ppz

Negative

PDZ Principal Displacement Zone
flower structure

— Normal fault
—A— Reverse fault
Fold

Regions of subsidence and sediment accumulation
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a)
Antithetic Extension
R and R’ fracture

shear
fractures

™~ Synthetic
shear

Extension ~
fractures

Conjugate

Riede! (R) __— Riedel (R') shear

shear
Y shear

Thrust
faults - Tension (T)
fracture




(d)

FIGURE 19.14 Alaboratory mode! of strike-slip fault development. {a | Before deformation, a
clay cake rests on two wooden blocks that were pressed together. The clay represents the weak
uppermost crust, and the wood blocks represent the stronger lower crust, The vertical boundary
between the two blocks represents the strike-slip fault. [b] As deformation begins, Riedel shears
develop in the clay cake. [c] Amap view of the top surface of the clay cake, showing a later stage of
deformation, in which Riedel shears have been linked by P fractures. A throughgoing fault has just
developed, (d]) An example of a clay-cake experiment, this one for left-lateral shear
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FIGURE 19.13 Aside-scan radarimage from the Oaren Basin in gastern Panama showing an
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FIGURE 19.20 Map-view models of fault bends along strike-slip faults. The "edges” of the
crustal blocks are provided for reference. [a) Releasing bend at which normal faults and a pull-
apart basin have formed. [b) Restraining bend at which thrust faults have formed. (c] Application
of this model to the San Andreas Fault north of Los Angeles [LA}. The dashed lines outline
imaginary reference blocks. The San Andreas Fault bends along the margin of the Mojave Desert.







SS ZLOMY A ROTACE BLOKU:

= Rotace kolem subvertikdlnich os

= Otevirdni trojdhelnikovych

depocenter

= Vznik vrds paralelnich s kratsi osou

def. elipsy

= Vlysoké rychlosti rotace
(Imperial Valley Area 35°/0,9My)

/) Rotation

— Strike—slip fault
Thrust fault
Area experiencing extension

12




(a) (b)
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Strike-slip fault -l Area experiencing extension

-

—aaa. Thrust fault . Normal fault

#t- Fold ») Rotation




FAKTORY OVLIVNUJICI STRUKTURY PDZ:
Q Kinematika (konvergentni, divergentni, Cisty strih)
konvergence = transprese - prevazuji reverzni zlomy a vrasy = “pozitivni kytky"
divergence = transtenze - prevazuji poklesové zlomy = “negativni kytky"
- flexury jsou vdzdny jen na extenzni zlomy
O Velikost pohybu (premisténi) - deformaci postupné prejima hlavni zlom

O Materidlové vlastnosti deformovanych hornin a sedimentadrni vyplné

Q Geologicka stavba dzemi (konfigurace stdvajicich struktur)









Exension - . Shortening

FIGURE 19.15 Astrain model explaining the origin of subsidiary Structures along a strike-
ship fault. |a] A map view of dextral simple shear. A square becomes a parallelogram, and a circle in
the square becomes an ellipse. (b} A detail of the strain ellipse showing that folds and thrusts form

perpendicular to the shortening direction, while normal faults and veins form perpendicular to the
extension direction, R and R’ shears form at an acute angle to the shortening direction. {c) Note

that R and R" are similar to conjugate shear fractures formed in rock cylinder subjected to an axial
stress. (d] You can simulate formation of en echelon folds with a sheet of paper 17







overstep = stepover
- strukturni diskontinuita mezi dvéma prekryvajicimi

paralelnimi nebo subparalelnimi se ss zlomy.

podle smyslu overstepu = extenze nebo komprese
= pull-apart basin

= push-up range




Strike-slip basins




DELENT ss PANVI PODLE KINEMATIKY:

A. FAULT-BEND BASINS

O Fault-band pdnve - oblast lokdlni ﬁ z
;v ZALEZ A
extenze v misté ohybu ss zlomu = AEXEES
//:( BOCONO o M 1
-« e
(California San Andreas Systém) b e

C. TRANSROTATIONAL BASINS

O Overstep pdnve - extenze v misté

" W B. STEPOVER BASINS
overstepu” (Dead Sea)

1
g
5
o)
>
@
2

d Transrotacni panve - otevirdni sed.

1dId v3S av3a

prostoru diky rotaci blokli mezi dvéma

0

’) Rotation

% Strike-slip fault
aaa Thrust fault

D. TRANSPESSIONAL BASINS -l Area experiencing tension

ss zlomy (Los Angeles Basin)

*-=<—

O Transpresni pdnve - protdhlé deprese,

.
paralelni se smérem vrds a zloml v zéndch
sikmé konvergence

— subsidence souvisi s flexurou : o




Basin f_ormed at Basin formed at
releasing bend fault termination

Pull-apart Basin formed at
basin fault branch




A) Initial fault geometry

N

Releasing bend

B) Basin nucleation - spindle-shaped basins

C) Lazy S-shaped basin

D) Rhomboidal basin (Rhomb Graben)

///I‘—'

E) Elongate basinsfloored by oceanic crust

Spreading centre

N\

Master fault oblique
to slip vector (arrows)




RHYOLITIC VOLCANISM

ALLUVIAL FANS . - ~T DOMINANT FAULT
AND DEBRIS FLOWS & - AT
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Domnant high-angle lault -
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« Direction of sediment flow

Duection of stratigraphical younging R




MASTER FAULTS

SEDIMENT
SUPPLY

MIGRATION OF
ACTIVE BASIN,
STRATIGRAPHIC YOUNGING







MEDITERRANEAN SEA

Basins along Dead Sea—-Gulf

of Agaba strike-slip
fault system

DEAD SEA




Terra MODIS true-color image acquired November 1, 2002. (MIOD November 6, 2002)
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Dead Sea Transform
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"basins" for satellite images




data from
Griffiths et al.
2000
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Ridge Basin California

Liebre Fault Zone
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Hornelen

Unconformity

Talus, landslide and debrisflo
dominated alluvial fans

Stream flow
dominated alluvial fans

Lacustrine deposits

]
]

e

Ridge Basin
(~400 km?2)

(|

San
Andreas

San Fault

Gabriel| =
Fault
-

L4

Unconformity

Normal or high-angle
reverse fault (barbson
downthrown block)

Direction of sediment
transport along
strike-slip margin

Alluvial plain and fan >

delta deposits

Marine turbidites

—

Approximate strike & dip

of bedding Axis and plunge of

syncline

Little Sulphur Creek
(~15 km?)

Unconformity

Direction of sedimen
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Ridge Basin California

EXPLANATION
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20 Kilometers

Fault Inferred extent of crystalline basement
beneath Cenozoic sedimentary rocks

s ZONES of high (greater than 16%) - Pre-Cenozoic crystalline basement
gradient on'basement depth map

Other selected linear features on e ismi
basement depth map e SRISTIC S




FIGURE 19.17 [a] Airphoto

showing the trace of the San

=3
Andreas Fault, north of San

Francisco [Tomales Bay). Note
that the faulting has locally
caused a water-filled de sion
to form. |b) Photograph of
sure ndges along the San

Andreas Fault, San Luis Dbisbo
Couny, California. |c

ction of a pressure ridge ina
road cut across the San Andreas

Fault near Palmdale, Cafifornia










STRATIGRAPHIC |[DEPOSITIONAL| PALAEOSTRESS
UNITS, SYSTEMS INTERPRETATION

UNCONFORMITIES . after

(Shrbeny et al. 1994 Spicakova et al. 2000

PLIOCENE

extent pedogenesis
of erosion
/ANANNANNAN
Cypris lacustrine

Formation _
. alluvial fans
00ding surfa

Seam Fm. mire
fluvial

volcanics
alluvial fans

l unknown

L
Z
m
Q
O
=

age of basal V(rJllcanlc
unconformity phase
uncertain

OLIGOCENE

localized relicts fluvial
of Eocene
clastics

(Spi¢akova et al., 2000)



. ETAPA - RIFTOVA

CAS:
26 - 17 mil.

PALEONAPETI:
S-J az SSV-JJZ extenze

AKTIVNi ZLOMOVE SYSTEMY:
V-Z (depocentra)
SZ-JV (akomodacni zéna)

SEDIMENTACE:
V-Z protazena depocentra
V-Z mensi hibitky
SZ-JV "centralni" hrbet

(Spi¢akova et al., 2000)




Il. ETAPA - STRIKE-SLIPOVA

CAS:
4.5-1.5 mil.

PALEONAPETI:
SV az SSV extenze

AKTIVNI ZLOMOVE SYSTEMY:
levostranny horizontalni posun podél MLZL,
SZ az SSZ zlomy véjifovitého zakon€eni MLZL

SEDIMENTACE:
fizena SZ-JV az SSZ-JJV extenznimi zlomy,
maximum subsidence u V okrajového zlomu

(Spi¢akova et al., 2000)
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Vitava R.

" \\ BASIN
. _NMSENO-ROUDNICE

LATE PALAEOZOIC BASINS, CENTRAL AND NE BOHEMIA

INTRA-SUDETIC
BASIN
{PART)

MNICHOVO
HRADISTE

BASIN

Thuringian-Saxonian

Stephanian C-Autunian

WestphalianC-Stephanian B
PRAGUE 2 P

{undifferentiated)

[

STRATIGRAPHIC UNITS, LATE PALAEOZOIC BASINS

Stephanian B
Stephanian A

Westphalian C-D

25 Pre-Carboniferous basement

x
3

{undifferentiated)

Ulicny 2002

Lower Carboniferous
Intra-Sudetic Basin




WESTPHALIAN D-AUTUNIAN:
KRKONOSE PIEDMONT BASIN
OPENED AS AN EXTENSIONAL

NALF-GRABEN
INTRA-SUDETIC

PULL-APART

MAJOR EXTENSIONAL
DETACHMENT

KRKONOSE-JIZERA
GRANITES

MNICHOVO
HRADISTE

S

MID- TO LATE CRETACEOUS: DEXTRAL DISPLACEMENT ON THE LUZICE

AND SUDETIC FAULT ZONES, FURTHER
DEFORMATION OF THE KRKONOSE PIEDMONT

SOURCE AREA:
WESTERN SUDETIC
ISLAND

SOURCE AREA:
EASTERN SUDETIC

’,

Uliény et al. in pre

D

SAXONIAN:

SHEARING OF THE KRKONOSE PIEDMONT B.
& OPENING OF THE TRUTNOV-NACHOD
"SUB-BASIN" PULL-APART STRUCTURE (TNS)

MAASTRICHTIAN TO EOCENE:
COMPRESSIONAL / TRANSPRESSIONAL DEFORMATION,
THRUSTING ON PREVIOUSLY WEAKENED ZONES




Saxonian
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Cerveny Kostelet 10N

X 2N
§ @ lateral extent of the unit \\\ \t{\\ \Nﬁ’r

20— isopachs (meters) ' \‘\
after Prouza and Tasler 2001
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Mount Sedom

El-Lisan peninsula
Normal faults

Dead

Southern basin

\ : m e T———Amora - Dead Sea Basin
Miocene Hazeva Basin Plio-Pleistocene Sedom Basin >

\ o

DEAD SEA
Southern shallow
basin
Arava Va.”ey Sedom d|ap||‘ Lisan d|ap|r Northern deep bas|n JORDAN BASIN

Late Pleistocene - present day\‘

r—e—
4 N

Clastic_s, red beds, some
lacustrine carbonates

Rock salt, gypsum, carbonates Laminated evaporitic aragonite
and clastics; diapirs and clastics, minor gypsum

and rocksalt
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» pridat priklady, boskovicka, blanicka, ...
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