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Unit 4.1 
Sequence stratigraphy: 

introduction

OUTLINE:
- Principles;
- Sequence stratigraphic surfaces;
- System tracts.



Definitions

Sequence (Catuneanu, 2009): a cycle of change in accommodation or sediment supply defined by the 

recurrence of the same types of sequence stratigraphic surface through geologic time



Key concepts

Relative sea-level: sea level relative to an immaginary

reference horizon called ‘datum’ (Posamentier et al., 1988;
Catuneanu, 2002).

Base level: a surface of equilibrium which sedimentary processes

strive to attain, at which neither erosion nor deposition takes place
(Barrell, 1917).
Temporary base level: a surface of temporary equilibrium between
sediment supply and energy (examples: seafloor, river bed)
Ultimate base level = sea level

Accommodation (space): the space available for the

accumulation of sediment (Jervey, 1988). It can be created or
destroyed by variations of relative sea level.



Relative sea level



Relative sea-level rise



Relative sea-level fall



Relative sea-level changes



Base level



Interplay between accommodation
and sedimentation

Transgression: the landward migration of the shoreline

It occurs if the rate of accommodation creation (relative sea-level rise) outpaces the 

sedimentation rate at the shoreline

- Landward facies shift

- Deepening of the shallow-marine area

- Retrogradational stacking pattern

Regression: the seaward migration of the shoreline

It occurs if the sedimentation rate outpaces the rate of accommodation creation at 

the shoreline (normal regression) or during relative sea-level fall (loss of 
accommodation) (forced regression)

- Seaward facies shift

- Shallowing of the shallow-marine area

- Progradational stacking pattern



Accommodation and sedimentation



Stratal terminations



Unconformities



Genetic types of deposits



Normal and forced regressive deposits



Sequence stratigraphic surfaces

Relative sea-level fall

- Subaerial unconformity (and correlative conformity)
- Basal surface of forced regression
- Regressive surface of marine erosion

Relative sea-level rise

- Maximum regressive surface

- Maximum flooding surface
- Ravinement surface



Subaerial unconformity (SU)

- The SU develops during relative sea-level fall

- It is associated with river incision and pedogenesis

- It progressively extends basinwards during the forced  
regression of the shoreline

- It has a marine correlative conformity (CC) connected 

to its basinward termination (corresponding to the 
seafloor at the end of relative sea-level fall)

SU

CC



Subaerial unconformity (SU)

Lower Cretaceous –
Axel Heiberg Island

Middle Pleistocene – Crotone



Basal surface of forced regression 
(BSFR) and regressive surface of

marine erosion (RSME)

RSME
BSFR

- The BSFR marks the base of all marine 
deposits accumulated during relative sea-

level fall. It corresponds to the paleo-
seafloor at the onset of forced regression

- The RSME is cut by waves in the 

shoreface during relative sea-level fall, 
and marks the base of forced regressive 

shorefaces. It easily reworks the BSFR in 
proximal settings. Its formation depends 
on wave energy, slope, and subsidence

Cretaceous –
Blackhawk 
Fm., Utah

RSME



Maximum regressive surface (MRS) or
transgressive surface (TS)

- The MRS marks the boundary bentween 
prograding (regressive) and subsequent 

retrograding (transgressive) deposits

- It is formed when the increasing rates 
of accommodation creation (relative sea-

level rise) start to outpace the 
sedimentation rates.

MRS
Early and Middle 
Triassic –
Ellesmere Island



Ravinement surface (RS)

- The RS is a diachronous erosional surface cut by waves (WRS) or tidal 
currents (TRS) in the shoreface and coastal settings during transgression 
(relative sea-level rise)

- It is associated with transgressive lags or condensed bioclastic deposits

- It climbs toward the basin margin

RS
Upper Cretaceous – Panther Tongue 
Member, Star Point Fm., Utah

- Its formation depends on wave 
energy, slope and rates of relative 
sea-level rise and sediment supply



Ravinement surface (RS)

RS

Late Pleistocene 
– Crotone



Maximum flooding surface (MFS)

- The MFS marks the end of the shoreline 
transgression

- It separates retrograding (transgressive) 
strata below from prograding (regressive) 
strata above

- It is formed when the sedimentation 
rates start to outpace the rates of 

creation of accommodation (relative sea-
level rise)

- It is a downlap surface (in seismics)

- It is commonly associated with a 
condensed section

MFSAxel Heiberg Is.
– Jurassic



Systems tracts



Falling stage or forced regressive or
early lowstand systems tract



Lowstand or late lowstand
Systems tract



Transgressive systems tract



Highstand systems tract



Sequence stratigraphic models
Posamentier 

et al. (1988)

Van Wagoner 

et al. (1988)

Hunt & Tucker 

(1992)

Galloway 

(1989)

Johnson & Murphy 

(1984)

Mitchum et al. 

(1977)
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