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sediment routing systems
source to sink - erosion, transport, storage and deposition





































































sequence stratigraphy
reflections become time



resolution of seismic reflection data



Marine Seismic Surveying
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A Simpler, More Useful Definition of Sequence Stratigraphy

By understanding how rock units are related  
in time and space, we can better interpret how they are connected as 
oil and gas reservoirs 

A method to impose the dimension of time on the relationships of rock units in 
space (area and depth) 

     To do this we first describe facies… 
     …Then we observe the   
    geometric relationships among facies 

  



S
Seismic stratigraphy: the study of seismic data for the purpose of extracting 
stratigraphic information.
Sequence stratigraphy: the study of a sedimentary sequences and an outgrowth of 
seismic stratigraphy, but not limited to seismic stratigraphy.
Sedimentary sequence: a stratigraphic unit composed of a relatively conformable 
succession of genetically related strata that is bounded at its top and base by 
unconformities or their correlative conformities.
Sequence: one cycle of deposition bounded by nonmarine erosion, deposited by one 
significant cycle of rise and fall of base level. (Think sea level change.)

Definitions



Sequence Boundary

• The unconformity or correlative conformity 
that bounds a sequence

• Not always a major physical feature
• Not every exposure surface is a sequence 

boundary!
• Commonly (but not always) represents a 

significant change in stratal arrangements and 
therefore reservoir properites 



43

• Facies: the total textural, compositional 
and structural characteristics of a 
sedimentary deposit resulting from 
accumulation and modification in a 
particular environment:
– Grain size, sorting, rounding
– Lithology
– Sedimentary structures
– Bedding type

• In other words, the simplest description 
of the genetically related vertical and 
lateral succession

How is “Facies” Used In Sequence Stratigraphy





R
Reflection configuration: the gross stratification patterns identified on seismic records.



R
Reflection continuity: depends upon the continuity of the density-velocity contrast along 
bedding surfaces or unconformities. It is closely associated with continuity of strata, and it 
provides information about depositional processes and environment
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Sequence stratigraphy is based on the premise that sedimentary successions can be divided 
into unconformity-bounded units that form during a single, major cycle of sea-level change.

Sequence stratigraphy attempts to place stratal units into a predictable, chronostratigraphic 
framework by demonstrating how their generation is related to accommodation space.





Table 13.2  Hierarchy of Sequence-Stratigraphic Units 
 
 
Depositional Sequence – genetically related strata bounded by surfaces of 
erosion or nondeposition or their correlative conformities. 
 
Stratal units within sequences include: 
 
Depositional System – a three-dimensional assemblage of lithofacies, 
genetically linked by active (modern) or inferred (ancient) processes and 
environments (e.g., fluvial, deltaic, barrier-island). 
 
System tract – a subdivision of a depositional system.   Four main kinds are 
recognized: highstand (sediment deposited during high sea level) ,  falling-
stage (sediment deposited as sea falls from high to low), lowstand 
(sediment deposited during low sea level and early rising sea level),  and 
transgressive (sediment deposited during rising sea level). 
 
Parasequence Set -  a succession of genetically related parasequences that 
form a distinctive stacking pattern that is bounded, in many cases, by major 
marine-flooding surfaces and their correlative surfaces. 
 
Parasequence – a relatively conformable succession of genetically related 
beds or bedsets (within a parasequence set) bounded by marine flooding  
surfaces or their correlative surfaces. 

 
Marine flooding surface – a surface that separates younger from older 
strata, across which there is evidence of an abrupt increase in water 
depth. 
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Progradational parasequence: a parasequence set in which successively younger 
parasequences are deposited farther basinward; overall the rate of deposition is greater than 
the rate of accommodation.
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Retrogradational parasequence: parasequences that advance in a landward direction.

Aggradational parasequence: parasequences that build vertically.

Highstand system tracts: consists of an aggradational to progradational set of 
parasequences that overlies the maximum flooding surface and that is overlain by the next 
sequence boundary. During the highstand systems tract, the rate of relative sea level rise 
begins to slow and relative sea level eventually begins to fall prior to the next sequence 
boundary. 

Falling-stage system tracts: form as sea level falls from a highstand position during a 
forced regression.

Forced regression: accommodation space is reduced as the shoreline moves in a seaward 
direction and also moves lower down the depositional profile. As a result the coastal plain 
is bypassed and sediment is deposited in a more seaward position.
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Lowstand system tract: begin to form after relative sea level has fallen to its 
minimum and begun to rise, creating a small amount of accommodation space.

Transgressive system tract: retrogradational sequences where the site of deposition 
shifts in a landward direction. The rate at which accommodation space is created is 
greater than the rate of sediment supply. Transgressive surfaces are marked by marine 
sediments overlying nonmarine sediments.

_____________
When the sea level approaches its maximum, the rate of sedimentation eventually 
exceeds the rate of sea-level rise and aggradation to strong progradation generates a 
new highstand system tract and the cycle begins again.



system tract review



basin stratigraphy



process stratigraphy

focused on

• the volume and granulometry of the 
sediment supply

• the rate of generation and spatial 
distribution of accommodation space

accommodation - the space made available for sediments to accumulate;
controlled by base level





sea level

• eustasy - global sea level

• relative sea level - compared to a moving 
surface

• water depth - the distance from the 
seafloor to the surface





Vail - Haq Sea Level Curve

























The “Slug” Diagram 
and relative onlap



the Vail sea-level curve































































Line R-8  
S-N



Line R-14  
W-E


