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SEQUENCE STRATIGRAPHY - AN OVERVIEW
Sequence Stratigraphy in the Context of
Interdisciplinary Research
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Academic applications: genesis and intemal architecture of sedimentary basin fills
Industry applications: exploration for hydrocarbons, coal, and mineral resources

| > Sequence Stratigraphy ¢—|

Integrated disciplines: T Main controls:
- Sedmentology Integrated data: - sea level change
- Stratigraphy - outcrops - subsidence, uplift
- Geophysics - modem analogues - climate
- Geomorphology . core - sediment supply
- Isotope Geochemistry - well logs - basin physiography
- Basin Analysis - seismic data - environmental energy

FIGURE 1.1 Sequence stratigraphy in the context of interdisciplinary research—main controls, integrated
data sets and subject areas, and applications
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Sedimentology - processes _—
of Sedlmentary rock formation sedmntdow: the scientific S‘Udy of
sedimentary rocks and of the processes by
(within the Sequence (generally which they form
individual - processes depositonal
depositional | - correlation system Stratigraphy: the science of rock strata - all
Sysiemsy - prediction associations) | characters and attributes of rocks as strata,
) ) and their interpretation in terms of mode of
Stratigraphy - comrelation origin and geologic history
and attributes of rock strata

FIGURE 1.2 Sequencestratigraphy and its overlap with the conventional disciplines of sedimentology and
stratigraphy (definitions modified from Bates and Jackson, 1987). When applied to a specific depositional
system, sequence stratigraphy helps to understand processes of facies formation, facies relationships, and
facies cyclicity in response to base-level changes. At larger sales, the lateral correlation of coeval depositional
systems becomes a more significant issue, which also brings in a component of fages predictability based on
the principle of common causality related to the basin-wide nature of the allogenic controls on sedimentation



ROCKS & SEDIMENTARY BASINS Adgu 31 galgod g ypduall

¢ LA ad! i) mualasg @le (1o dadd uo g £ i Sale Gadal) el s
s 501 2 S i e 33 S0
(USEI1 2 Lesn) agunptl pagad) e Leboldylg OLalnY I 2 g

Stratigraphy ~ Lithostratigraphy  Biostratigraphy ~ Magnetostratigraphy ~ Chemostratigraphy
Chronostratigraphy Allostratigraphy Seismic stratigraphy Sequence stratigraphy

Property lithology fossils magnetic polarity chemical properties absolute ages discontinuities
seismic data depositional trends
Depositional trends refer to aggradation versus erosion, and progradation versus retrogradation.

Changes in depositional trends are controlled by the interplay of sedimentation
and base-level shifts.
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Stratigraphy Property

Lithostratigraphy lithology
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Chemostratigraphy chemical properties ¢ Sl g cetd
Chronostratigraphy absolute ages 9 Jilbe paasdig
Allostratigraphy discontinuities Ol S 2 @Sl @i
Seismic stratigraphy seismic data w50 Slalan Y|
Sequence stratigraphy depositional trends U Cya
Depositional trends refer to aggradation versus 920y e 1 Jelis
erosion, and progradation versus retrogradation. -Bue LAl (§gicns
Changes in depositional trends are controlled by

the interplay of sedimentation and base-level shifts.
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Sedimentology - processes ) N
of sedimentary rock formation Sedimentology: the scientific study of
sedimentary rocks and of the processes by
(within the Sequence (generally which they form.
confines of Stratigraphy: | jnvolving
individual - processes depositional
depositional | . correlation system Stratigraphy: the science of rock strata - all
systems) - prediction associations) |  characters and attributes of rocks as strata,
] , and their interpretation in terms of mode of
Stratigraphy - correlation origin and geologic history.
and attributes of rock strata
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Definition

Van Wagoner et al. define sequence stratigraphy
as:

“... the study of rock relationships within a
chronostratigraphic  framework of  repetitive,
genetically related strata bounded by surfaces of
erosion or nondeposition, or their correlative
unconformities.”

Paleogeographic reconstruction of facies belts at
precise moments Iin time Is the goal of the
seguence stratigrapher. N



ROCKS & SEDIMENTARY BASINS Adgu 31 galgod g ypduall

Development of sequence stratigraphy

In the late 1970s, was Iinterpreted
stratigraphically to define packages of strata hundreds of
meters thick that were deposited between sea level cycles
that lasted 0.5-5 m.y. During the 1980s, a finer resolution
of stratigraphic analysis developed when and well
data were applied to seismic stratigraphy.'*! This type of
analysis, termed sequence stratigraphy, defines a
hierarchy of stratal units that range from thousands of
meters to millimeters in thickness and that were deposited
by events that range from tens of millions of years to days
In duration.
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Factors controlling sequence deposition

Four factors control sequence deposition:
e Global sea level changes (eustacy)

e Subsidence

e Sediment supply

e Climate

Other factors that influence sequence deposition (although
not to the same extent) are crustal loading, dominant sediment
type (i.e., siliciclastic vs. carbonate), basin type, and
differential compaction.
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sequence stratigraphy - YouTube (360p).mp4
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