
Deltaic environmentsDeltaic environments

•• Deltaic environments are gradational to both fluvial and Deltaic environments are gradational to both fluvial and 
coastal environmentscoastal environments

•• The density relationship between sedimentThe density relationship between sediment--laden inflowing laden inflowing 
water and the receiving, standing water body varieswater and the receiving, standing water body varies
•• HyperpycnalHyperpycnal: inflowing water has a higher density than basin : inflowing water has a higher density than basin 
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•• HyperpycnalHyperpycnal: inflowing water has a higher density than basin : inflowing water has a higher density than basin 
water, leading to inertiawater, leading to inertia--dominated density currentsdominated density currents

•• HypopycnalHypopycnal: inflowing water has a lower density than basin : inflowing water has a lower density than basin 
water (buoyancy), leading to separation of bed load and water (buoyancy), leading to separation of bed load and 
suspended loadsuspended load

•• Deltas consist of a subaerial Deltas consist of a subaerial delta plaindelta plain, and a subaqueous , and a subaqueous 
delta frontdelta front and and prodeltaprodelta

•• The delta slope is commonly 1The delta slope is commonly 1--22°° and consists of finer and consists of finer 
(usually silty) facies; the most distal prodelta is dominated by (usually silty) facies; the most distal prodelta is dominated by 
even finer sedimenteven finer sediment
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Deltaic environmentsDeltaic environments

Delta plainDelta plain

•• Delta plains are commonly characterized by Delta plains are commonly characterized by distributariesdistributaries
and and interdistributaryinterdistributary areasareas
•• The The upper delta plainupper delta plain is gradational with floodplains, lacks is gradational with floodplains, lacks 
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•• The The upper delta plainupper delta plain is gradational with floodplains, lacks is gradational with floodplains, lacks 
marine influence and typically has large flood basins, commonly marine influence and typically has large flood basins, commonly 
with freshwater peats and with freshwater peats and lacustrinelacustrine depositsdeposits

•• The The lower delta plainlower delta plain is marine influenced (e.g., tides, saltis marine influenced (e.g., tides, salt--
water intrusion) and contains brackish to saline water intrusion) and contains brackish to saline interdistributaryinterdistributary
bays (e.g., shallow lagoons, salt marshes, mangroves, tidal flats)bays (e.g., shallow lagoons, salt marshes, mangroves, tidal flats)

•• InterdistributaryInterdistributary areas commonly change from freshwater areas commonly change from freshwater 
through brackish to saline environments in a through brackish to saline environments in a downdipdowndip
direction (e.g., transition from swamps to marshes)direction (e.g., transition from swamps to marshes)

•• Minor (secondary) deltas commonly form when distributaries Minor (secondary) deltas commonly form when distributaries 
enter lakes or lagoonsenter lakes or lagoons
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Deltaic environmentsDeltaic environments

Delta plainDelta plain

•• Delta plains are commonly characterized by Delta plains are commonly characterized by distributariesdistributaries
and and interdistributary areasinterdistributary areas
•• The The upper delta plainupper delta plain is gradational with floodplains, lacks is gradational with floodplains, lacks 
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•• The The upper delta plainupper delta plain is gradational with floodplains, lacks is gradational with floodplains, lacks 
marine influence and typically has large flood basins, commonly marine influence and typically has large flood basins, commonly 
with freshwater peats and lacustrine depositswith freshwater peats and lacustrine deposits

•• The The lower delta plainlower delta plain is marine influenced (e.g., tides, saltis marine influenced (e.g., tides, salt--
water intrusion) and contains brackish to saline interdistributary water intrusion) and contains brackish to saline interdistributary 
bays (e.g., shallow lagoons, salt marshes, mangroves, tidal flats)bays (e.g., shallow lagoons, salt marshes, mangroves, tidal flats)

•• Interdistributary areas commonly change from freshwater Interdistributary areas commonly change from freshwater 
through brackish to saline environments in a downdip through brackish to saline environments in a downdip 
direction (e.g., transition from swamps to marshes)direction (e.g., transition from swamps to marshes)

•• Minor (secondary) deltas commonly form when distributaries Minor (secondary) deltas commonly form when distributaries 
enter lakes or lagoonsenter lakes or lagoons
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Deltaic environmentsDeltaic environments

Delta plainDelta plain

•• Distributaries are to a large extent comparable to fluvial Distributaries are to a large extent comparable to fluvial 
channels, but are commonly at the lowchannels, but are commonly at the low--energy end of the energy end of the 
spectrum (meandering to straight/anastomosing)spectrum (meandering to straight/anastomosing)
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spectrum (meandering to straight/anastomosing)spectrum (meandering to straight/anastomosing)

•• Delta plain distributaries are usually characterized by narrow Delta plain distributaries are usually characterized by narrow 
natural levees and numerous crevasse splaysnatural levees and numerous crevasse splays

•• Avulsion (i.e., deltaAvulsion (i.e., delta--lobe switching) is frequent due to high lobe switching) is frequent due to high 
subsidence rates, as well as rapid gradient reduction subsidence rates, as well as rapid gradient reduction 
associated with channel progradationassociated with channel progradation
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Animation
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Deltaic environmentsDeltaic environments

Delta plainDelta plain

•• In humid climates, delta plains may have an important organic In humid climates, delta plains may have an important organic 
component (peat that ultimately forms coal)component (peat that ultimately forms coal)

•• HydrosereHydrosere: vertical succession of organic deposits due to the : vertical succession of organic deposits due to the 
transition from a transition from a limniclimnic, through a , through a telmatictelmatic, to a terrestrial , to a terrestrial 
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transition from a transition from a limniclimnic, through a , through a telmatictelmatic, to a terrestrial , to a terrestrial 
environmentenvironment

•• TerrestrializationTerrestrialization (= (= hydroserehydrosere): ): gyttjagyttja ----> fen peat > fen peat ----> wood > wood 
peat peat ----> moss peat (commonly a transition from a > moss peat (commonly a transition from a minerotrophicminerotrophic to to 
an an ombrotrophicombrotrophic environment)environment)

•• PaludificationPaludification (= reversed (= reversed hydroserehydrosere) is caused by a rise of the ) is caused by a rise of the 
(ground)water table(ground)water table

•• Peats are essentially the Peats are essentially the downdipdowndip cousins of cousins of paleosolspaleosols, representing , representing 
prolonged periods of limited prolonged periods of limited clasticclastic sediment influxsediment influx
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Deltaic environmentsDeltaic environments

Delta plainDelta plain

•• In humid climates, delta plains may have an important organic In humid climates, delta plains may have an important organic 
component (peat that ultimately forms coal)component (peat that ultimately forms coal)

•• HydrosereHydrosere: vertical succession of organic deposits due to the : vertical succession of organic deposits due to the 
transition from a transition from a limniclimnic, through a , through a telmatictelmatic, to a terrestrial , to a terrestrial 
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transition from a transition from a limniclimnic, through a , through a telmatictelmatic, to a terrestrial , to a terrestrial 
environmentenvironment

•• TerrestrializationTerrestrialization (= (= hydroserehydrosere): ): gyttjagyttja ----> fen peat > fen peat ----> wood > wood 
peat peat ----> moss peat (commonly a transition from a > moss peat (commonly a transition from a minerotrophicminerotrophic to to 
an an ombrotrophicombrotrophic environment)environment)

•• PaludificationPaludification (= reversed (= reversed hydroserehydrosere) is caused by a rise of the ) is caused by a rise of the 
(ground)water table(ground)water table

•• Peats are essentially the Peats are essentially the downdipdowndip cousins of cousins of paleosolspaleosols, representing , representing 
prolonged periods of limited prolonged periods of limited clasticclastic sediment influxsediment influx
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Deltaic environmentsDeltaic environments

Delta front and prodeltaDelta front and prodelta

•• Mouth barsMouth bars form at the upper edge of the delta front, at the form at the upper edge of the delta front, at the 
mouth of distributaries (particularly in hypopycnal flows); they mouth of distributaries (particularly in hypopycnal flows); they 
are mostly sandy and tend to coarsen upwardsare mostly sandy and tend to coarsen upwardsare mostly sandy and tend to coarsen upwardsare mostly sandy and tend to coarsen upwards

•• Wave action can play an important role in winnowing and Wave action can play an important role in winnowing and 
reworking of mouthreworking of mouth--bar deposits; this may lead to merging bar deposits; this may lead to merging 
with prograding beach ridges and if wave action is very with prograding beach ridges and if wave action is very 
important mouth bars are entirely transformedimportant mouth bars are entirely transformed

•• The prodelta is the distal end outside wave or tide influence The prodelta is the distal end outside wave or tide influence 
where muds accumulate, commonly with limited bioturbationwhere muds accumulate, commonly with limited bioturbation
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Deltaic environmentsDeltaic environments

•• Delta morphology reflects the relative importance of fluvial, Delta morphology reflects the relative importance of fluvial, 
tidal, and wave processes, as well as gradient and sediment tidal, and wave processes, as well as gradient and sediment 
supplysupply

•• RiverRiver--dominated deltasdominated deltas occur in microtidal settings with occur in microtidal settings with 
limited wave energy, where deltalimited wave energy, where delta--lobe progradation is significant lobe progradation is significant 
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limited wave energy, where deltalimited wave energy, where delta--lobe progradation is significant lobe progradation is significant 
and redistribution of mouth bars is limitedand redistribution of mouth bars is limited

•• WaveWave--dominated deltasdominated deltas are characterized by mouth bars are characterized by mouth bars 
reworked into shorereworked into shore--parallel sand bodies and beachesparallel sand bodies and beaches

•• TideTide--dominated deltasdominated deltas exhibit tidal mudflats and mouth bars exhibit tidal mudflats and mouth bars 
that are reworked into elongate sand bodies perpendicular to the that are reworked into elongate sand bodies perpendicular to the 
shorelineshoreline
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Deltaic environmentsDeltaic environments

•• The typical The typical progradationalprogradational delta succession exhibits a delta succession exhibits a 
transition from transition from prodeltaprodelta offshore offshore mudsmuds through through siltysilty to sandy to sandy 
(mouth bar) deposits (coarsening(mouth bar) deposits (coarsening--upward succession), the upward succession), the 
latter commonly with smalllatter commonly with small--scale (climbing) cross stratification scale (climbing) cross stratification 
and overlain by:and overlain by:
•• DistributaryDistributary channel deposits (sometimes tidal channel deposits) channel deposits (sometimes tidal channel deposits) 
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•• DistributaryDistributary channel deposits (sometimes tidal channel deposits) channel deposits (sometimes tidal channel deposits) 
with larger scale sedimentary structureswith larger scale sedimentary structures

•• Subaqueous levees grading upward into Subaqueous levees grading upward into interdistributaryinterdistributary
sedimentssediments

•• TransgressionTransgression occurs upon deltaoccurs upon delta--lobe switching, leading to:lobe switching, leading to:
•• Intense wave reworking and transformation of mouth bar/beach Intense wave reworking and transformation of mouth bar/beach 

ridge sands into barrier islandsridge sands into barrier islands
•• Drowning of barrier islands leading to offshore sand shoalsDrowning of barrier islands leading to offshore sand shoals
•• Increasing salinity and eventual drowning of (part of) the delta Increasing salinity and eventual drowning of (part of) the delta 

plainplain
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Deltaic environmentsDeltaic environments

•• The typical The typical progradationalprogradational delta succession exhibits a delta succession exhibits a 
transition from prodelta offshore muds through silty to sandy transition from prodelta offshore muds through silty to sandy 
(mouth bar) deposits (coarsening(mouth bar) deposits (coarsening--upward succession), the upward succession), the 
latter commonly with smalllatter commonly with small--scale (climbing) cross stratification scale (climbing) cross stratification 
and overlain by:and overlain by:
•• Distributary channel deposits (sometimes tidal channel deposits) Distributary channel deposits (sometimes tidal channel deposits) 
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•• Distributary channel deposits (sometimes tidal channel deposits) Distributary channel deposits (sometimes tidal channel deposits) 
with larger scale sedimentary structureswith larger scale sedimentary structures

•• Subaqueous levees grading upward into interdistributary Subaqueous levees grading upward into interdistributary 
sedimentssediments

•• TransgressionTransgression occurs upon deltaoccurs upon delta--lobe switching, leading to:lobe switching, leading to:
•• Intense wave reworking and transformation of mouth bar/beach Intense wave reworking and transformation of mouth bar/beach 

ridge sands into barrier islandsridge sands into barrier islands
•• Drowning of barrier islands leading to offshore sand shoalsDrowning of barrier islands leading to offshore sand shoals
•• Increasing salinity and eventual drowning of (part of) the delta Increasing salinity and eventual drowning of (part of) the delta 

plainplain



Deltaic environmentsDeltaic environments

•• ShallowShallow--water deltas are thinner but larger in area water deltas are thinner but larger in area 
than their deepthan their deep--water counterpartswater counterparts

•• Deformation processes are very common in deltas Deformation processes are very common in deltas 
due to the high sediment rates and associated high due to the high sediment rates and associated high 
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due to the high sediment rates and associated high due to the high sediment rates and associated high 
porepore--fluid pressuresfluid pressures
•• Growth faultsGrowth faults result from downdip increasing result from downdip increasing 

sedimentation rates; they develop contemporaneously sedimentation rates; they develop contemporaneously 
with sedimentationwith sedimentation

•• Mud diapirsMud diapirs may form when thick prodelta deposits are may form when thick prodelta deposits are 
covered by mouthcovered by mouth--bar sandsbar sands

•• SlumpingSlumping can lead to the anomalous occurrence of can lead to the anomalous occurrence of 
shallowshallow--water facies in prodelta depositswater facies in prodelta deposits
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Coastal environmentsCoastal environments

•• The classification of deltas can be extended to include those The classification of deltas can be extended to include those 
depositional coastal environments that are in large part fed by depositional coastal environments that are in large part fed by 
marine sedimentsmarine sediments

•• WaveWave--dominated shorelinesdominated shorelines

•• TideTide--dominated shorelinesdominated shorelines
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•• TideTide--dominated shorelinesdominated shorelines

•• Depending on the balance between sediment supply and Depending on the balance between sediment supply and 
accommodation, coastal environments can be accommodation, coastal environments can be regressiveregressive
((progradationprogradation) or ) or transgressivetransgressive ((retrogradationretrogradation))
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Coastal environmentsCoastal environments

•• Waves can be subdivided into Waves can be subdivided into swell wavesswell waves that travel long that travel long 
distances, and distances, and sea wavessea waves that are generated more locallythat are generated more locally

•• Waves that approach a shoreline consisting of unconsolidated Waves that approach a shoreline consisting of unconsolidated 
sediment will produce a series of environments (oscillatory sediment will produce a series of environments (oscillatory 
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sediment will produce a series of environments (oscillatory sediment will produce a series of environments (oscillatory 
wave zone, shoaling wave zone, breaker/surf/swash zone) wave zone, shoaling wave zone, breaker/surf/swash zone) 
with characteristic with characteristic bedformsbedforms (symmetric ripples (symmetric ripples –– asymmetric asymmetric 
ripples or dunes ripples or dunes –– plane beds)plane beds)

•• LongLong--shore currentsshore currents and and rip currentsrip currents can lead to can lead to 
sediment transport along the shoreline and away from the sediment transport along the shoreline and away from the 
shoreline respectively, with associated unidirectional shoreline respectively, with associated unidirectional bedformsbedforms
(commonly dunes)(commonly dunes)
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Coastal environmentsCoastal environments

•• Reflective shorelinesReflective shorelines have steep, coarsehave steep, coarse--grained foreshores grained foreshores 
and lack breaking waves and associated bars away from the and lack breaking waves and associated bars away from the 
shorelineshoreline

•• Dissipative shorelinesDissipative shorelines are loware low--gradient, finegradient, fine--grained, grained, 
barred systems where waves may be entirely attenuatedbarred systems where waves may be entirely attenuated
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barred systems where waves may be entirely attenuatedbarred systems where waves may be entirely attenuated

•• Many coasts can alternate from more reflective to more Many coasts can alternate from more reflective to more 
dissipative conditions during dissipative conditions during fairweatherfairweather and storm and storm 
conditions, respectivelyconditions, respectively

•• The highThe high--energy shoreline tends to trap coarseenergy shoreline tends to trap coarse--grained grained 
(sandy to gravelly) sediment in what is known as the (sandy to gravelly) sediment in what is known as the littoral littoral 
energy fenceenergy fence; escape of sediment to the shelf occurs by ; escape of sediment to the shelf occurs by 
means of:means of:
•• River mouth bypassing (floods)River mouth bypassing (floods)

•• Estuary mouth bypassing (ebb currents)Estuary mouth bypassing (ebb currents)

•• ShorefaceShoreface bypassing (storms)bypassing (storms)
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Coastal environmentsCoastal environments

•• Reflective shorelinesReflective shorelines have steep, coarsehave steep, coarse--grained foreshores grained foreshores 
and lack breaking waves and associated bars away from the and lack breaking waves and associated bars away from the 
shorelineshoreline

•• Dissipative shorelinesDissipative shorelines are loware low--gradient, finegradient, fine--grained, grained, 
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•• Dissipative shorelinesDissipative shorelines are loware low--gradient, finegradient, fine--grained, grained, 
barred systems where waves may be entirely attenuatedbarred systems where waves may be entirely attenuated

•• Many coasts can alternate from more reflective to more Many coasts can alternate from more reflective to more 
dissipative conditions during dissipative conditions during fairweatherfairweather and storm and storm 
conditions, respectivelyconditions, respectively

•• The highThe high--energy shoreline tends to trap coarseenergy shoreline tends to trap coarse--grained grained 
(sandy to gravelly) sediment in what is known as the (sandy to gravelly) sediment in what is known as the littoral littoral 
energy fenceenergy fence; escape of sediment to the shelf occurs by ; escape of sediment to the shelf occurs by 
means of:means of:
•• River mouth bypassing (floods)River mouth bypassing (floods)

•• Estuary mouth bypassing (ebb currents)Estuary mouth bypassing (ebb currents)
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Coastal environmentsCoastal environments

•• Reflective shorelinesReflective shorelines have steep, coarsehave steep, coarse--grained foreshores grained foreshores 
and lack breaking waves and associated bars away from the and lack breaking waves and associated bars away from the 
shorelineshoreline

•• Dissipative shorelinesDissipative shorelines are loware low--gradient, finegradient, fine--grained, grained, 
barred systems where waves may be entirely attenuatedbarred systems where waves may be entirely attenuated
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barred systems where waves may be entirely attenuatedbarred systems where waves may be entirely attenuated

•• Many coasts can alternate from more reflective to more Many coasts can alternate from more reflective to more 
dissipative conditions during dissipative conditions during fairweatherfairweather and storm and storm 
conditions, respectivelyconditions, respectively

•• The highThe high--energy shoreline tends to trap coarseenergy shoreline tends to trap coarse--grained grained 
(sandy to gravelly) sediment in what is known as the (sandy to gravelly) sediment in what is known as the littoral littoral 
energy fenceenergy fence; escape of sediment to the shelf occurs by ; escape of sediment to the shelf occurs by 
means of:means of:
•• River mouth bypassing (floods)River mouth bypassing (floods)

•• Estuary mouth bypassing (ebb currents)Estuary mouth bypassing (ebb currents)

•• ShorefaceShoreface bypassing (storms)bypassing (storms)
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Coastal environmentsCoastal environments

•• Tides are formed by the gravitational attraction of the Moon Tides are formed by the gravitational attraction of the Moon 
and Sun on the Earth, combined with the centrifugal force and Sun on the Earth, combined with the centrifugal force 
caused by movement of the Earth around the center of mass caused by movement of the Earth around the center of mass 
of the Earthof the Earth--Moon systemMoon system
•• SemiSemi--diurnaldiurnal or or diurnal tidal cyclesdiurnal tidal cycles are essentially caused by are essentially caused by 

the Earth’s rotation relative to the Moonthe Earth’s rotation relative to the Moon
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the Earth’s rotation relative to the Moonthe Earth’s rotation relative to the Moon

•• NeapNeap--spring tidal cyclesspring tidal cycles are mainly caused by the alignment are mainly caused by the alignment 
of the Moon and the Sun relative to the Earthof the Moon and the Sun relative to the Earth

•• SemiSemi--annual tidal cyclesannual tidal cycles are driven by the interplay of various are driven by the interplay of various 
cyclicitiescyclicities (including the elliptic orbit of the Moon)(including the elliptic orbit of the Moon)

•• Tidal currents are modulated by the configuration of oceans Tidal currents are modulated by the configuration of oceans 
and seas, and typically lead to a pattern of circulation; even in and seas, and typically lead to a pattern of circulation; even in 
small tidal basins flood currents tend to dominate in different small tidal basins flood currents tend to dominate in different 
areas than ebb currentsareas than ebb currents
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Coastal environmentsCoastal environments

•• Tides are formed by the gravitational attraction of the Moon Tides are formed by the gravitational attraction of the Moon 
and Sun on the Earth, combined with the centrifugal force and Sun on the Earth, combined with the centrifugal force 
caused by movement of the Earth around the center of mass caused by movement of the Earth around the center of mass 
of the Earthof the Earth--Moon systemMoon system
•• SemiSemi--diurnaldiurnal or or diurnal tidal cyclesdiurnal tidal cycles are essentially caused by are essentially caused by 

the Earth’s rotation relative to the Moonthe Earth’s rotation relative to the Moon

6464

the Earth’s rotation relative to the Moonthe Earth’s rotation relative to the Moon

•• NeapNeap--spring tidal cyclesspring tidal cycles are mainly caused by the alignment are mainly caused by the alignment 
of the Moon and the Sun relative to the Earthof the Moon and the Sun relative to the Earth

•• SemiSemi--annual tidal cyclesannual tidal cycles are driven by the interplay of various are driven by the interplay of various 
cyclicitiescyclicities (including the elliptic orbit of the Moon)(including the elliptic orbit of the Moon)

•• Tidal currents are modulated by the configuration of oceans Tidal currents are modulated by the configuration of oceans 
and seas, and typically lead to a pattern of circulation; even in and seas, and typically lead to a pattern of circulation; even in 
small tidal basins flood currents tend to dominate in different small tidal basins flood currents tend to dominate in different 
areas than ebb currentsareas than ebb currents
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Coastal environmentsCoastal environments

•• TideTide--influenced sedimentary structures can take different influenced sedimentary structures can take different 
shapes:shapes:

•• Herringbone cross stratificationHerringbone cross stratification indicates bipolar flow indicates bipolar flow 
directions, but it is raredirections, but it is rare

•• MudMud--draped cross strata are much more common, and are the draped cross strata are much more common, and are the •• MudMud--draped cross strata are much more common, and are the draped cross strata are much more common, and are the 
result of alternating result of alternating bedformbedform migration during high flow migration during high flow 
velocities and mud deposition during high or low tide velocities and mud deposition during high or low tide 
((slackwaterslackwater))

•• Tidal bundles are characterized by a sandTidal bundles are characterized by a sand--mud couplet with mud couplet with 
varying thickness; varying thickness; tidal bundle sequencestidal bundle sequences consists of a series consists of a series 
of bundles that can be related to neapof bundles that can be related to neap--spring cyclesspring cycles

•• Tidal Tidal rhytmitesrhytmites can form in finecan form in fine--grained grained faciesfacies that that aggradeaggrade
vertically, to a large part from suspension, and consist of vertically, to a large part from suspension, and consist of 
commonly very thin (mmcommonly very thin (mm--scale), but distinct scale), but distinct laminaelaminae
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Coastal environmentsCoastal environments

•• TideTide--influenced sedimentary structures can take different influenced sedimentary structures can take different 
shapes:shapes:

•• Herringbone cross stratificationHerringbone cross stratification indicates bipolar flow indicates bipolar flow 
directions, but it is raredirections, but it is rare

•• MudMud--draped cross strata are much more common, and are the draped cross strata are much more common, and are the 
result of alternating result of alternating bedformbedform migration during high flow migration during high flow 
velocities and mud deposition during high or low tide velocities and mud deposition during high or low tide 
((slackwaterslackwater))

•• Tidal bundles are characterized by a sandTidal bundles are characterized by a sand--mud couplet with mud couplet with 
varying thickness; varying thickness; tidal bundle sequencestidal bundle sequences consist of a series consist of a series 
of bundles that can be related to neapof bundles that can be related to neap--spring cyclesspring cycles

•• Tidal Tidal rhytmitesrhytmites can form in finecan form in fine--grained grained faciesfacies that that aggradeaggrade
vertically, to a large part from suspension, and consist of vertically, to a large part from suspension, and consist of 
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Coastal environmentsCoastal environments

•• BeachBeach--ridge ridge strandplainsstrandplains and and chenierchenier plainsplains result from result from 
coastal coastal progradationprogradation in sandin sand-- and mudand mud--dominated settings dominated settings 
respectively; both are dominantly fed by sediments respectively; both are dominantly fed by sediments 
transported by longtransported by long--shore currentsshore currents
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•• Tidal flatsTidal flats occur in a wide variety of settings (e.g., directly occur in a wide variety of settings (e.g., directly 
facing the open sea/ocean, in lagoons behind barrier islands, facing the open sea/ocean, in lagoons behind barrier islands, 
near tidal inlets) and contain a near tidal inlets) and contain a supratidalsupratidal zone, an intertidal zone, an intertidal 
zone, and tidal channelszone, and tidal channels
•• Tidal channels can be extremely deep and dynamic and are Tidal channels can be extremely deep and dynamic and are 

commonly filled with largecommonly filled with large--scale crossscale cross--stratified tidalstratified tidal--bundle bundle 
sequences and/or laterally accreted sequences and/or laterally accreted heterolithicheterolithic (sandy and (sandy and 
muddy) stratamuddy) strata

•• Intertidal environments include sandy to muddy tidal flats where Intertidal environments include sandy to muddy tidal flats where 
tidal tidal rhytmitesrhytmites may form, commonly bordered by salt marshes or may form, commonly bordered by salt marshes or 
mangroves where muddy mangroves where muddy faciesfacies or peats accumulateor peats accumulate
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Coastal environmentsCoastal environments

•• BeachBeach--ridge ridge strandplainsstrandplains and and chenierchenier plainsplains result from result from 
coastal coastal progradationprogradation in sandin sand-- and mudand mud--dominated settings dominated settings 
respectively; both are dominantly fed by sediments respectively; both are dominantly fed by sediments 
transported by longtransported by long--shore currentsshore currents

•• Tidal flatsTidal flats occur in a wide variety of settings (e.g., directly occur in a wide variety of settings (e.g., directly 
facing the open sea/ocean, in lagoons behind barrier islands, facing the open sea/ocean, in lagoons behind barrier islands, 
near tidal inlets) and contain a near tidal inlets) and contain a supratidalsupratidal zone, an intertidal zone, an intertidal 
zone, and tidal channelszone, and tidal channels

•• Tidal channels can be extremely deep and dynamic and are Tidal channels can be extremely deep and dynamic and are 
commonly filled with largecommonly filled with large--scale crossscale cross--stratified tidalstratified tidal--bundle bundle 
sequences and/or laterally accreted sequences and/or laterally accreted heterolithicheterolithic (sandy and (sandy and 
muddy) stratamuddy) strata

•• Intertidal environments include sandy to muddy tidal flats where Intertidal environments include sandy to muddy tidal flats where 
tidal tidal rhytmitesrhytmites may form, commonly bordered by salt marshes or may form, commonly bordered by salt marshes or 
mangroves where muddy mangroves where muddy faciesfacies or peats accumulateor peats accumulate
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Coastal environmentsCoastal environments

•• BeachBeach--ridge ridge strandplainsstrandplains and and chenierchenier plainsplains result from result from 
coastal coastal progradationprogradation in sandin sand-- and mudand mud--dominated settings dominated settings 
respectively; both are dominantly fed by sediments respectively; both are dominantly fed by sediments 
transported by longtransported by long--shore currentsshore currents

•• Tidal flatsTidal flats occur in a wide variety of settings (e.g., directly occur in a wide variety of settings (e.g., directly 
facing the open sea/ocean, in lagoons behind barrier islands, facing the open sea/ocean, in lagoons behind barrier islands, 
near tidal inlets) and contain a near tidal inlets) and contain a supratidalsupratidal zone, an intertidal zone, an intertidal 
zone, and tidal channelszone, and tidal channels
•• Tidal channels can be extremely deep and dynamic and are Tidal channels can be extremely deep and dynamic and are 

commonly filled with largecommonly filled with large--scale crossscale cross--stratified tidalstratified tidal--bundle bundle 
sequences and/or laterally accreted sequences and/or laterally accreted heterolithicheterolithic (sandy and (sandy and 
muddy) stratamuddy) strata

•• Intertidal environments include sandy to muddy tidal flats where Intertidal environments include sandy to muddy tidal flats where 
tidal tidal rhytmitesrhytmites may form, commonly bordered by salt marshes or may form, commonly bordered by salt marshes or 
mangroves where muddy mangroves where muddy faciesfacies or peats accumulateor peats accumulate







Coastal environmentsCoastal environments

•• Barrier islandsBarrier islands form in form in transgressivetransgressive settings where beach settings where beach 
ridges get separated from the mainland by a ridges get separated from the mainland by a lagoonlagoon

•• Lagoons commonly accumulate relatively fineLagoons commonly accumulate relatively fine--grained (muddy) grained (muddy) 
faciesfacies, especially when tidal range is low, especially when tidal range is low

•• WashoversWashovers bring sheets of relatively coarsebring sheets of relatively coarse--grained (sandy) grained (sandy) •• WashoversWashovers bring sheets of relatively coarsebring sheets of relatively coarse--grained (sandy) grained (sandy) 
faciesfacies into the lagoon during stormsinto the lagoon during storms

•• Tidal inlets vary in number, width, and depth dependent on the Tidal inlets vary in number, width, and depth dependent on the 
tidal range; they are associated with floodtidal range; they are associated with flood--tidal deltas and ebbtidal deltas and ebb--
tidal deltastidal deltas

•• Barrier island shorelines can exhibit Barrier island shorelines can exhibit shorefaceshoreface retreat or inretreat or in--
place drowning; prolonged place drowning; prolonged shorefaceshoreface regression ultimately regression ultimately 
leads to filling of the backleads to filling of the back--barrier lagoonbarrier lagoon
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Coastal environmentsCoastal environments

•• Barrier islandsBarrier islands form in form in transgressivetransgressive settings where beach settings where beach 
ridges get separated from the mainland by a ridges get separated from the mainland by a lagoonlagoon

•• Lagoons commonly accumulate relatively fineLagoons commonly accumulate relatively fine--grained (muddy) grained (muddy) 
faciesfacies, especially when tidal range is low, especially when tidal range is low

•• WashoversWashovers bring sheets of relatively coarsebring sheets of relatively coarse--grained (sandy) grained (sandy) •• WashoversWashovers bring sheets of relatively coarsebring sheets of relatively coarse--grained (sandy) grained (sandy) 
faciesfacies into the lagoon during stormsinto the lagoon during storms

•• Tidal inlets vary in number, width, and depth dependent on the Tidal inlets vary in number, width, and depth dependent on the 
tidal range; they are associated with floodtidal range; they are associated with flood--tidal deltas and ebbtidal deltas and ebb--
tidal deltastidal deltas

•• Barrier island shorelines can exhibit Barrier island shorelines can exhibit shorefaceshoreface retreat or inretreat or in--
place drowning; prolonged place drowning; prolonged shorefaceshoreface regression ultimately regression ultimately 
leads to filling of the backleads to filling of the back--barrier lagoonbarrier lagoon





•• EstuariesEstuaries are transgressed, drowned river valleys where are transgressed, drowned river valleys where 
fluvial, tide, and wave processes interact; they are fluvial, tide, and wave processes interact; they are 
characterized by a net landward movement of sediment in characterized by a net landward movement of sediment in 
their seaward parttheir seaward part

•• TideTide--dominated estuaries contain tidal sand bars at the seaward dominated estuaries contain tidal sand bars at the seaward 
end, separated from the fluvial zone by relatively fineend, separated from the fluvial zone by relatively fine--grained grained 
tidal flats (e.g., salt marshes); fluvial channel deposits exhibit tidal flats (e.g., salt marshes); fluvial channel deposits exhibit 
heterolithicheterolithic characteristics and sometimes tidalcharacteristics and sometimes tidal--bundle sequencesbundle sequences

•• WaveWave--dominated estuaries have a coastal barrier with a tidal dominated estuaries have a coastal barrier with a tidal 
inlet and floodinlet and flood--tidal delta, separated from a tidal delta, separated from a bayheadbayhead delta by a delta by a 
central basin where finecentral basin where fine--grained sediments (grained sediments (mudsmuds) accumulate) accumulate
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Coastal environmentsCoastal environments

•• EstuariesEstuaries are transgressed, drowned river valleys where are transgressed, drowned river valleys where 
fluvial, tide, and wave processes interact; they are fluvial, tide, and wave processes interact; they are 
characterized by a net landward movement of sediment in characterized by a net landward movement of sediment in 
their seaward parttheir seaward part

•• TideTide--dominated estuaries contain tidal sand bars at the seaward dominated estuaries contain tidal sand bars at the seaward •• TideTide--dominated estuaries contain tidal sand bars at the seaward dominated estuaries contain tidal sand bars at the seaward 
end, separated from the fluvial zone by relatively fineend, separated from the fluvial zone by relatively fine--grained grained 
tidal flats (e.g., salt marshes); fluvial channel deposits exhibit tidal flats (e.g., salt marshes); fluvial channel deposits exhibit 
heterolithicheterolithic characteristics and sometimes tidalcharacteristics and sometimes tidal--bundle sequencesbundle sequences

•• WaveWave--dominated estuaries have a coastal barrier with a tidal dominated estuaries have a coastal barrier with a tidal 
inlet and floodinlet and flood--tidal delta, separated from a tidal delta, separated from a bayheadbayhead delta by a delta by a 
central basin where finecentral basin where fine--grained sediments (grained sediments (mudsmuds) accumulate) accumulate
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Coastal environmentsCoastal environments

•• EstuariesEstuaries are transgressed, drowned river valleys where are transgressed, drowned river valleys where 
fluvial, tide, and wave processes interact; they are fluvial, tide, and wave processes interact; they are 
characterized by a net landward movement of sediment in characterized by a net landward movement of sediment in 
their seaward parttheir seaward part

•• TideTide--dominated estuaries contain tidal sand bars at the seaward dominated estuaries contain tidal sand bars at the seaward 
end, separated from the fluvial zone by relatively fineend, separated from the fluvial zone by relatively fine--grained grained 
tidal flats (e.g., salt marshes); fluvial channel deposits exhibit tidal flats (e.g., salt marshes); fluvial channel deposits exhibit 
heterolithicheterolithic characteristics and sometimes tidalcharacteristics and sometimes tidal--bundle sequencesbundle sequences

•• WaveWave--dominated estuaries have a coastal barrier with a tidal dominated estuaries have a coastal barrier with a tidal 
inlet and floodinlet and flood--tidal delta, separated from a tidal delta, separated from a bayheadbayhead delta by a delta by a 
central basin where finecentral basin where fine--grained sediments (grained sediments (mudsmuds) accumulate) accumulate
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