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1 Sekvencni stratigrafie



SEKVENCNI STRATIGRAFIE

* Metoda vyvijena poslednich 40 let
* Kombinuje pristupy stratigrafické korelace a facialni analyzy

* Rozeznava télesa vrstev ulozenych béhem transgresné-regresnich (T-R)
cyklti zmén relativni hladiny mofi



SEKVENCNI STRATIGRAFIE

 Jednotliva télesa nemuseji byt petrograficky homogenni, ale predstavuji
geneticky definovany celek

* (napf. sekvence ulozena pfi transgresi, sekvence ulozena jako prograduijici deltové téleso ...)
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Vychazi ze seismologickych vyzkum pasivnich kont. okrajl pro ropny priimysl (Exxon, Shell)
seismicka refrakce (odraz seismickych vin na plochdch diskontinuit v horninovém prostredi)

tyto plochy zobrazuji seismické rezy
- 1ze z nich interpretovat pozici + architekturu vyraznych téles sedimentti a stratigraficky je korelovat a vyclenit
- doplnéno facialnim studiem vrtii/vychozil + biostratigrafickym studiem + karotazi + geochem. studiem + ...
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* Plochy/povrchy diskontinuit + konformni povrchy

e Povrchy - vymezuiji balik vrstev kazdého cyklu

* diskontinuity vytvorené , zdplavové povrchy rastu
hladiny atd.
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Povaha povrchu - zakladni pojmy sekvencni stratigrafie
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Parasekvence
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told and retold and could have eventually evolved into the biblical story.
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Figure 3.3 Relationship between
flooding of the Black Sea, oxygen isotopes
over the past 140ka (left), and average
global temperalure interpreted from climate
proxy records for the past 18 ka (right).
Global mean surface temperature today is
15°C. Oxygen-isolope stages 1 and 5
were warm periods, stage 3 was
intermediate, and the rest were cool
periods. Note that the maximum and
minimum oxygen-isotope values define the
isolope stages and that the boundaries
between them are taken at the midpoint
between maximum and minimum.
Technically, this means that the boundary
between isofope stages can vary between
different records because the amplitude of
the signal varies from record to record.
See Section 3.2.1 for further discussion of
oxygen isotopes. (leff: lowe and Walker,
1997 based on Martinson et al., 1987;
right: Duff, 1994.)



Povrch zaplavy — flooding surface

= malo mocna Cast parasekvence/sekvence s transgresnim/retrogradacnim charakterem

- ruznorodé predzaplavové facie prekryté tenkou ,homogenni® vrstvou jilu

previous deposits.

molluscs found =

- 75 = - .
| S B S T R N layer of olive-grey homogeneous mud
————————————————— . S = .
: —————————————————— Mytilus galloprovincialis = 7 S A layer of abraded shell debris
15m| AR e ~Alba ovala o a2z —
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13 e e - oo < wind-blown sand
__________________________________ brackish fauna: L ——forming dunes
—————————————————— Cardium edule — ~interpreted to have
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__________________________________ Monodacna caspia a backshore area
[ - flood event
~2.cm ’ = i
olive-grey pale-coloured e B
(a) homogeneous mud slightly muddy sandstone S S DR e live-grey homogeneous mud
Water-level rise can lead to deposition of lithologically uniform sediments A ————— ——<—flood event
over a wide geographical area (olive-grey mud, Figure 3.2a—c); EE::\“—_%’/—'EE i
. o ) o . . _ —oce-%. layer of gravel composed entirely of
Fossils can indicate changing conditions from freshwater to brackish to Lu < fragments of the freshwater moliusc
marine, and are useful for dating (Figure 3.2a); Dreeissena rostriformis; all the shells
. . L 5 . are sun-bleached and partially
Rapid water-level rise may lead to deposition of a winnowed lag of dissolved
previously deposited material (layer of abraded shell debris, Figure 3.2b);
Rapid water-level rise does not always erode previously deposited sediments, _ hard mudstone with subaerial desiccation

even where they have a topography (sand dunes, Figure 3.2b).

——cracks filled with sandstone, roots
and freshwater gastropods



Povrch zaplavy - malo mocna gast parasekvence/sekvence s
transgresnim/retrogradacnim charakterem)

Transgresni cast sekvence byva malo mocna protoze:

- pri prohlubovani probiha transport materialu vinovou Cinnosti na
vnitrnim selfu do pevniny

- sediment je zadrzovan v uzkém pasu v nejproximalnéjsim
prostredi

- zvySeni erozni baze fluvialnich systému — nizky gradient - slabsi
prinos materialu z pevniny do panve

- rychle prohloubeni pri skokove subsidenci na zlomu



Priklady parasekvenm

Deltova parasekvence Ao ras

50 4 g %3
| E® peDOmNG PE OS2
5 X ™ g4 2
A CORE FE Y9 WITHIN EACH PARASEQUENCE:
PARASEQLENCE - I i
BOUNDARY il v v v v SANDSTONE BEDS QR BEDSETS THICKEN UPWARD
i i
\ = g SANDSTONE MUDSTONE RATIO INCREASES UPWARD
= il
o
- GRAIN SIZE INCREASES UPWARD
] LAMINAE GEOMETRY BECOME STEEPER UPWARD
SaE o= BIOTURBATION INCREASES UPWARD TO THE PARASEQUENCE
.:':T._'E‘E.E BOUNDARY
. ﬁ%&“ FACIES WITHIN THE PARASEQUENCE SHOAL UPWARD
= = —
& [ =] PARASEQUENCE BOUNDARY MARKED BY:
= zé,._;”q"_ « ABRUPT CHANGE IN LITHOLOGY FROM SANDSTONE BELOW TO
g . MUDSTONE ABOVE
%‘SL? = ABRLUPT DECREASE IN BED THICKNESS
%“_;Eﬂ-:;— + POSSIBLE SLIGHT TRUNCATION OF UNDERLYING LAMINAE
E = :.‘v, ',I-_l'i-'vu" + HORIZON OF BIOTURBATION: BURROWING INTENSITY
o B Ol DECREASES DOWNWARD
[ S A s GLAUCONITE. SHELL HASH, PHOSPHORITE, OR ORGANIC-RICH
SHALE
SANDSTOME + ABRUPT DEEPENING IN DEPOSITIONAL ENVIRONMENT ACROSS
THE BOUKNDARY
. MUDSTONE
L
T — CURARENT RIPPLE LARINAE fp—
Ny [Rouen. = PLANAR LAMINAE | rnsome [ BANE ooy
- HOMOGENEDUS \

O5MEB = OQUTER STEAM-MOUTH Rl OF - OELTA FRONT PRO D - PO DELTA, S - SHELF

Stratal characteristics of an upward-coarsening parasequence. This type of parasequence is interpreted
to form in a deltaic setting on a sandy, fluvial- wave dominated shoreline (after Van Wagoner et al, 1990).



Priklady parasekvenci
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Stratal characteristics of an upward-coarsening parasequence. This type of parasequence is interpreted
to form in a beach setting on a sandy, wave- or fluvial-dominated shoreline (after Van Wagoner et al 1990).
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Priklady parasekvenci
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Parasekvence tidalni ploSiny _
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Stratal characteristics of two upward-fining parasequences. These parasequence are interpreted to form
in a tidal flat to subtidal setting on a muddy, tide-dominated shoreline (after Van Wagoner et al, 1990).
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SUBSIDENCE , RELATIVE SEA-LEVEL
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Maximum Flooding Surface (mfs)
Povrch nejvyssi zaplavy

Nejvétsi prohloubeni, pobrezni ¢ara je nejhloubégji v pevniné
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Highstand System Tract (HST)
Systémovy trakt vysoké hladiny

- regresivni ulozeniny vznikaji kdyz je akumulacni rychlost vyssi nez N

rast hladiny a narust akomodacniho prostoru

- downlap na mfs
- agradujici az progradujici parasekvence

fughstand systems tract transgressive systems tract )
aggradational to progradational  packstepping retrogradational falling sfage systems fract
cycle bed sot cycle bed sat forced progradational cyole
SB / shelf break bed st
Iowstand sysfems
- SRR N T fract progradafional
T e e D ‘ s cycle bad set
== - \ siope slumps
highstand systams A - T el ST | L '
fracFF p;ﬂradahmal incised A "-:-_.____— "H ”‘ml"-» e 1 -
Cyeie bed Bt walley fill e A H"K_ .
) B ey T, e e
fuial sandstones el - e [T
asizl chanmal g == L““HM__H“ -—.
=7 eoastal plain sandsiones slops fan e
Lo g mudEtoviasg e
ba=in foor fan L

e fuvial Sdor esfuarine sandslones
M wathin incised valleys
E shallow platform carbanates &
thirt fransgressve shakss
| shelfl & slape mudsfones &
thin sangdsfonas

I —l Sulvitanne fan & feves-channe)
Ll sandslohas

HIGHSTAMD SYSTEMS

F TRACT (HET)
high i :
T ) KEY o HET sedimeants.
i v
4, s / allwvial and coastal
sﬂillll-ﬁl 2= - f-"r plain sadiments

l \\ / shallow-maring
: et gadiments

o

clfshare-manre
sediments

{A]
saa-laval (10

|

e .:"H-\.,
e = — P T _.-"'lc /
o =y 'p"'-'i'.-_-'. 1 e B = — r
} -Il__-_ .::--__,-._- ; '"'“-."h'l '\\ ___.-'
2 e !?'1_‘_,.-_ . ;.___.- ‘lh"' - A
N i i 1 T —— =
= L " T
e : o apg-|mfal {f
E-"\-\____ ""'—\.:._1..“ L .' IEFE { ?I |
x_."-:lg.(\ sea-lwvel {f;)
-\x NS
S

gaa-level (1)

saa-leved (1)




Sequence boundary (SB)
Sekvencni rozhrani

- vyznamna erozni nekonformita

- pri nucené regresi (glacioeustaticky pad hladiny) SEQUENCE BOUNDARY
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Falling Stage System Tract (FSST)
Systémovy trakt padajici hladiny

’

- progradujici trend parasekvenci vznikajici pri nucené regresi
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Lowstand Systém Tract (LST)
Systémovy trakt nizké hladiny

progradujici trend parasekvenci, ktery vznika v
intervalu od nejnizsi hladiny, pres vznik akomodacniho
prostoru, ktery je vypliovan sedimentem az po chvili,

eV 7/

kdy je vznik akom.pr.rychlejsi nez prinos sedimentu
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Transgressive Surface (TS)
Transgresivni povrch (=povrch zaplavy)

- znaci nastup obdobi kdy je vznik akomodacniho

prostoru vétsSi nez rychlost prinosu sedimentu

- Hranice mezi posledni progradujici a prvni
retrogradujici parasekvenci

- Casto hranice mezi kontinentalnimi/mofskymi faciemi

- Vznikaji firmgroundy, hardgroundy, intenzivné
bioturbované povrchy (Glossifungites), erozni povrchy,
pokryté/vyplnéné vytfidénymi sedimenty/lagy
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incised river valleys



Transgressive System Tract (TST)
Transgresivni systémovy trakt

- retrogradujici trend parasekvenci
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Maximum Flooding Surface (mfs)
Povrch nejvyssi zaplavy

- Nejvétsi prohloubeni, konec retrogradace a opét
nastup progradace ndsledujiciho HST
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Prinosy sekvencni stratigrafie

e predikce hiatl/nekonformit

* |dentifikace casové souvisejici genetickych jednotek
- stratigrafické korelace, predikce facii
- znalost distribuce facii v Case i v prostoru

* Urceni amplitudy a rychlosti zmén morské hladiny
- pochopeni korovych a klimatickych procesu
- mozna analyza cykll, které maji trvani 10 ka az vice nez 50 Ma



