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Sequence stratigraphy in the field 

Recognize'poten2al'condensed'
sec+ons:'

burrowed'surfaces'
abundant'diagene2c'minerals'
(glauconite,'phosphate,'pyrite'

siderite,'hema2te,'etc.)'
fossil'concentra2ons'

closely'spaced'bentonites'

Recognize'poten2al'sequence'
boundaries:'

erosional'trunca2on'
evidence'of'subaerial'exposure'
abrupt'basinward'shiC'of'facies'

Iden+fy'system'tracts'(LST,'TST,'HST)''
and'surfaces''(SB,'TS,'MFS)'based'on'
stacking'paCern'and'significant'
stratal'surfaces''

Describe'&'interpret'beds''
(records'of'individual'deposi2onal'events)'

Describe'bedsets'(groups'of'beds'
with'similar'features,'deposited'
by'similar'processes'during'
similar'deposi2onal'events'

Iden2fy'parasequences'(based'on'
shallowing'upward'successions'or'
bedsets)'and'flooding'surfaces'
(abrupt'decrease'in'water'depth)'

Iden2fy'stacking'paCern'and'parasequence'
sets'(based'on'ver2cal'trends'in'water'depth'
among'successive'parasequences)'
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Sequence'stra2graphy'defined'for'con2nental'margins'(shelf'to'con2nental'
slope)'–'not'for'deepJsea'basins'

DeepJsea'basin'sequence'stra2graphy'focuses'on'iden2fying'markers'and'
detec2ng'evidence'of'sea'level'change'through'lithologic'indicators'in'the'
distal'basin'

Sequence stratigraphy in deep-sea basins 

Sequence'stra2graphy'in'deepJsea'basins''
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Basin'floor'sediments'only'part'
of'the'very'proximal'basin'floor'
during'LST'

Basin'floor'sediments'oCen'
disconnected'from'shelf'
succession'

Sequence stratigraphy in deep-sea basins 
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Basin'floor'sediments'are'mainly'gene2cally'conformable,'unconformi2es'are'
almost'completely'absent''

Changes'in'rela2ve'seaJlevel'are'shown'by'cyclic'changes'in'lithology'and'
condensed'sec2ons'(typical'for'mfs)'

MFS'is'the'most'uselful'sequence'stra2graphic'parameter,'indicated'by'
condensed'sec2ons'J'fossil'and'organic'rich'layers'

'

Sequence stratigraphy in deep-sea basins 
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Lithological'changes'within'the'normal'basin'floor'mud'sediments'are'mostly'
sandJrich'massflow'sediments'''

Sequence stratigraphy in deep-sea basins 

Sedimentary'composi2on'
and'distribu2on'depends'
strongly'on'flow'type'
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Cyclic'changes'in'lithology'due'to'redeposi2on'of'shelf'sediments'into'the'basin'–'
lobes'with'sheeted'sands'and'channel'systems''

Sequence stratigraphy in deep-sea basins 

BUT'–''
most'cyclic'lithological'
changes'are'autocyclic''
='controlled'by'internal'
factors'not'by'rela2ve'
seaJlevel'

Less'litholgical'changes'
are'allocyclic''
='controlled'by'changes'
in'rela2ve'seaJlevel'
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Sequence stratigraphy in deep-sea basins 

Influences'of'rela2ve'seaJlevel'changes'on'basinJfloor'sedimenta2on'''

Changes'in'domina2ng'
sedimenta2on'types'

but'no'clear'sequence'
boundaries'and'surfaces'
are'recognized''

Best'iden2fied'sequence'
stra2graphic'surface'is'
the'mfs'
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Carbonate sequence stratigraphy 
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Carbonate'sediments'are'mainly'biogenic'sediments:'
primary,sediment,supply,(produc2on'rate)'and'distribu2on'is'strongly'controlled'by''
biological'and'environmental'parameters'
secondary,sediment,distribu2on,is'controlled'by'hydrodynamic'(physical)'processes''

=,major,difference,to,siliciclas2c,shelfs,,were,sediment,supply,and,distribu2on,is,
controlled,by,hydrodynamic,(physical),processes,only,

Carbonate'produc2on'controlled'by:'water'depth'(light),'temperature,'salinity,'oxygen'

Carbonate'produc2on'mainly'at'shallow'marine'shelfs'(pho2c'zone)'in'marine'condi2ons'
(salinity,'oxygen)'in'moderate'to'warm'climates'

Carbonate sequence stratigraphy – carbonate shelfs 
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3'major'types'of'carbonate'shelfs:'

Ramp'

Shelf'(rimmed,'unrimmed)'

PlaUorm'(connected,'isolated)'

'

Rela2ve'seaJlevel'change'has'
different'effect'on'different'types'
of'carbonate'shelfs''

Sequence'Stra2graphic'analysis'
differs'in'different'carbonate'
shelfs'

Carbonate sequence stratigraphy – carbonate shelfs 

Different'types'of'carbonate'shelfs'
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Different'facies'
distribu2on'in'different'
carbonate'shelf'systems''

Different'effect'of'rela2ve'
seaJlevel'changes'

Differences'in'Sequence'
Stra2graphic'analysis''

'

Carbonate sequence stratigraphy – carbonate shelfs 

Facies'distribu2on'on'carbonate'shelfs'
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Carbonate'and'siliclas2c'shelf'systems'are'marked'by'similar'boundaries'and'surfaces'(related'
to'rela2ve'seaJlevel'changes)'

But'–'major'difference'in'Sediment'accomoda2on:''Silicilclas2c'shelf:'transport'(physical)'only''
Carbonate'shelf:'inJsitu'produc2on'and'transport'(ecological'&'physical'accommoda2on)'

Balearic'Archipelago:'
differences'between'
physical'&'ecological'
accommoda2on'
'
Lithofacies'types:'
rhodalgal'(green)'vs.'
Coralgal'(red)'
'

Carbonate sequence stratigraphy – carbonate shelfs 
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Geometric'paYern'and'lithofacies'changes'within'different'sequences'on'a'
carbonate'shelf'–'major'difference'between'ramp'and'rimmed'margin'style'

Carbonate sequence stratigraphy – carbonate shelfs 
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Rela2ve'seaJlevel'cycle'on'carbonate'plaUorm'–'HST,&,FSST/LST,
Carbonate sequence stratigraphy – sea-level cycle 
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Rela2ve'seaJlevel'cycle'on'carbonate'plaUorm'–'TST,&,HST,

Carbonate sequence stratigraphy – sea-level cycle 
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Rela2ve'SeaJlevel'cycle'on'carbonate'plaUorm'–'TST,&,HST,

Carbonate sequence stratigraphy – sea-level cycle 
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Carbonate sequence stratigraphy – depositional sequence 
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Deposi2onal'sequence'of'an'isolated'plaUorm'

LST'

TST'

HST'

Carbonate sequence stratigraphy – depositional sequence 
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Deposi2onal'sequences'related'to'different'carbonate'shelf'environments'

Carbonate sequence stratigraphy – depositional sequence 
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Deposi2onal'sequences'related'to'different'carbonate'shelf'environments'

Carbonate sequence stratigraphy – depositional sequence 
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Deposi2onal'sequences'related'to'different'carbonate'shelf'environments'

Carbonate sequence stratigraphy – depositional sequence 
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Sequence'stra2graphy'in'seismic'lines'
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Main'applica2on'for'Sequence'Stra2graphy'is'the'interpreta2on'of'
seismic'transects'

Geometrical'features'(termina2ons)'observed'in'seismic'sec2on'
represent'changes'of'physcal'proper2es'='lithological'changes'

Main'features'of'Sequence'Stra2graphy'are'termina2ons'(2me'lines),'
boundaries'and'surfaces''J'all'recognized'in'seismic'sec2ons'

Sequence stratigraphy of seismic lines 
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Ini2al'idea'of'sequence'stra2graphic'
analysis''of'seismic'sec2on'was'the'
Iden2fica2on'of'sequences'(bounded'
by'unconformi2es)'using'termina2ons'
(seismic'reflectors)'to'iden2fy''
geometries'and'surface'paYern'

Sequence stratigraphy of seismic lines 

Geometric'features'in'seismic'lines'
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Different'formats'of'seismic'sec2ons'
Sequence stratigraphy of seismic lines 
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Seismic'resolu2on'limits'the'detail'of'sequence'stra2graphy'
15'Hz' 65'Hz'

Sequence stratigraphy of seismic lines 
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Recommended'procedures'for'seismic'sequence'analysis:'
•  Iden2fying'the'unconformi2es'in'the'area'of'interest.'Unconformi2es'are'

recognized'as'surfaces'onto'which'reflectors'converge.'
•  Mark'these'termina2ons'with'arrows.'
•  Draw'the'unconformity'surface'between'the'onlapping'and'downlapping'

reflec2ons'above;'and'the'trunca2ng'and'toplapping'reflec2ons'below.'
•  Extend'the'unconformity'surface'over'the'complete'sec2on.'If'the'

boundary'becomes'conformable,'trace'its'posi2on'across'the'sec2on'by'
visually'correla2ng'the'reflec2ons.'

•  Con2nue'iden2fying'all'unconformi2es'in'the'remaining'seismic'sec2on'
•  Iden2fy'the'type'of'unconformity:''

Sequence,boundary:'this'is'characterized'by'regional'onlap'above'and'
trunca2on'below.'
Downlap,surface:'this'is'characterized'by'regional'downlap.'

Sequence stratigraphy of seismic lines 
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Recommended'color'codes:'
'Red:'''''''''''''''' 'reflec2on'paYerns'and'reflec2on'termina2ons.'
'Green:''''''''''''' 'downlap'surface'
'Blue:''''''''''''''' 'transgressive'surface'
'Other'colors:'' 'sequence'boundaries'

If'using'only'black'and'white:'
'Thin'solid'lines:'''''''reflec2on'paYerns'
'Thicker'solid'lines:'sequence'boundaries'
'Dashed'lines:''''''''''downlap'surface'
'DoYed'lines:'''''''''''transgressive'surface'

Sequence stratigraphy of seismic lines 
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Sequence stratigraphy of seismic lines 

Iden2fica2on'of'surfaces''
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Sequence stratigraphy of seismic lines 

Correla2on'of''
seismic'paYern'and'
well'logs'of'different'
deposi2onal'sebngs,'
related'to'different'
system'tracts'
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Sequence stratigraphy of seismic lines 
Iden2fica2on'of'of'different'deposi2onal'sebngs'(related'to'different'system'tracts)'
in'a'seismic'sec2on'
'
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Analysis'of'all'seismic'termina2ons'
Sequence stratigraphy of seismic lines 
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Analysis'of'all'seismic'termina2ons'
Sequence stratigraphy of seismic lines 



Sequence'Stra+graphy''0''Basics,'Concepts'&'Applica'ons++

www.firstbreak.org © 2011 EAGE88

special topic first break volume 29, November 2011

Petroleum Geology and Basins

interval boundaries represent at least 2nd order sequence 
boundaries spaced at approximately 10 mya.

SSIS offers five approaches described in detail by Catune-
anu (2006). This study follows the Depositional Sequence II 
concept (Early/Late LST, TST, HST) which assures the most 
reliable results given the vintage seismic dataset. Based on 
reflector auto-detection, sequence and systems tract interpre-
tation is manually performed. Results are a high-resolution 
3rd order sequence and systems tract interpretation on each 
seismic line and a related base level curve. Outcrop studies, 
log pattern detection, and SSIS were integrated in the final 
model. A comparison of resolution of the three different 
approaches is illustrated in Figure 5.

Integrated outcrop-analogue, well, and seismic sequence 
stratigraphy provides a detailed model of the lateral migra-
tion and areal extent of depositional systems through time. 
Mud logs and organo-chemical data from outcrop samples 
(Sachse et al., 2011) allow identifying oceanic anoxic 
events (OAE) in the Meso-Cenozoic basin fill. The chrono-
stratigraphic analysis of the basin fill (Wheeler plots, Figure 
6) indicates progradation, aggradation, and retrogradation 
of depositional systems and their trajectories in time. The 
colour code applied follows the accommodation succession 
method (Neill and Abreu, 2009). It includes: i) the loca-
tion and lateral migration of potential source rocks and 
reservoirs, e.g., reefal margins, delta fronts, shoreface sands, 
and lowstand fans, and ii) timing and areal extent of major 
unconformities in the basin fill.

before and after seismic filtering. In order to constrain the 
auto-detection of chrono-stratigraphic intervals to the litho-, 
bio-, and chrono-stratigraphic data available, the key seismic 
transect was subdivided into 17 units (Figure 4). Pre-defined 

Figure 3 Seismic filtering compared to raw data (see Table 1).

Figure 4 Basic interpretation of the key transect in the northern TLB. Well positions are partly projected. Regional unconformities: IRU: Initial Rift Unconformity, 
PRU: Post Rift Unconformity, MDU: Mature Drift Unconformity, apU: Aptian Unconformity, CCU: Cenozoic Cretaceous Unconformity, PAU: Peak Atlasian 
Unconformity.
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which started to develop in front of the post-collapse slope of 
the Jurassic continental shelf.

The Berriasian delta covers seven reflectors at maximum 
which show onlap against the Jurassic slope and downlap 
towards the basin. Berriasian shelf reflector geometries show 
low-angle progradation on the middle to outer shelf. The 
Berriasian includes five sequences. Valanginian to Hauteriv-
ian reflectors show delta progradation. Stacked deep marine 
fans were deposited in the deep offshore until the Barremian 
before the depositional system started to retrograde in the 
Middle Hauterivian. Overall retrogradation continued until 
the Campanian. Aptian (Ap) thickness increases below the 
recent shoreline. Sequences Ap 1–4 are restricted to the outer 
shelf top. Sequences Ap 3–6 extend to the inner shelf top 
and show coastal onlap towards the continent. The Early 
Cretaceous includes 34 sequences.

In the northern TB, only the Cenomanian and Turonian 
intervals, comprising 4–5 reflectors in total without specific 
geometries, have been deposited or preserved on the middle 
shelf (Line A). The Late Cretaceous includes five sequences.

Aalenian/Bajocian (Aa/Bj) reflector geometries indicate 
westward progradation of the shelf break for more than 
20 km compared to its Toarcian position. Coastal onlap 
occurs against the Triassic rift halfgrabens in continentward 
position. At least six Aa/Bj sequences have been identified. 
The Callovian (Ca) sequences Ca 1–5 show predominant 
shelf aggradation with coastal onlap. Oxfordian/Kimmeridg-
ian (Ox/Ki) reflectors do not show any specific large-scale 
progradation geometries. Selected features include i) an 
upward increasing thickness in line B, ii) retrogradation in 
the Kimmeridgian combined with, iii) strong eastward shift 
of coastal onlap. Because of the limited well and seismic 
data quality available, only seven sequences could be identi-
fied. During the Tithonian, the Late Jurassic shelf break 
again features progradation (Ti1–7). Shelf break and slope 
experienced a large-scale collapse in the Late Tithonian to 
Early Berriasian. The Top Jurassic reflector represents a 
major erosional unconformity, the Mature Drift unconform-
ity. In total, 35 Jurassic sequences have been identified. The 
Berriasian to Valanginian is dominated by the Tan Tan Delta, 

Figure 8 High-resolution systems tract analysis of key transect (see Figure 4).

Figure 9 Sequence stratigraphy and source rock distribution. Dashed white lines separate the tectonic stages (see text). Black lines: reflectors with potential source 
rock intervals. BTR: Berriasian Terrestrial Runoff, PETM: Paleocene-Eocene Temperature Maximum.

Sequence'stra2graphic'
analysis'of'seismic'
transect'
'
1.  iden2fica2on'of'

surfaces'

2.  defini2on'of'system'
tracts'


