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Sediment Formation, Transport and 
Deposition

• Sediment Formation – Weathering
• Soil Erosion
• Stream Flow and Sediment Transport
• Deltas - Where Rivers Meet the Sea 
• Estuarine Sediment Transport & Deposition
• Coastal Processes and Inlets



Weathering
Breakdown of Rock to Form Sediment

Mechanical Weathering – Physical abrasion due to the 
action of:

– Water (streams, rivers and surf)
– Ice (frost, snow and glaciers)
– Wind

Chemical Weathering – Minerals formed deep in the 
earth’s interior are not stable under surface conditions.

• Stability is reverse of Bowen’s reaction series
• The principle agent of chemical weathering is water

– Quartz:  very stable
– Feldspars: form clay minerals
– Mafic minerals:  alter to oxides
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Chemical Weathering

•Silicate minerals 
weather by hydrolysis 
to form clay

•Feldspars are stable at 
high temperatures and 
pressures (not at earth’s 
surface)

•Clays are stable under 
conditions at the earth’s 
surface



Clay Minerals

•Size (microns) and Shape 
(platelet) result in transport 
over great distances with 
minimal current velocity

•Cation Exchange Capacity 
(Surface Electrical Charge) 
results in contaminant 
transport potential and 
flocculation



Sediment and Soil Classifications



Soil Erosion



Soil Erosion
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Stream Flow and Sediment 
Transport



Rhine River



Iffezheim: the downstream-most dam



“Feeding” the Rhine



Deltas Deltas –– Where Rivers Meet the SeaWhere Rivers Meet the Sea

Active ProcessesActive Processes

River Input vs.River Input vs.
WavesWaves
TidesTides
LongshoreLongshore driftdrift
Geologic settingGeologic setting



Sequence of Holocene Mississippi Delta LobesSequence of Holocene Mississippi Delta Lobes
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(after Penland and Boyd, 1985)

Deltaic Evolutionary StagesDeltaic Evolutionary Stages Processes
STAGE 1: ACTIVE DELTASTAGE 1: ACTIVE DELTA
SEDIMENTATIONSEDIMENTATION

STAGE 2:  EROSIONAL HEADLANDSTAGE 2:  EROSIONAL HEADLAND
WITH FLANKING BARRIERSWITH FLANKING BARRIERS

STAGE 3: TRANSGRESSIVE STAGE 3: TRANSGRESSIVE 
BARRIER ISLAND ARCBARRIER ISLAND ARCSTAGE 4: INNER SHELF SHOALSTAGE 4: INNER SHELF SHOAL

A) Delta River
Morphology
Growth

B) Eroding Delta
Headland
forms flanking
Barrier Is. &
Spits

C) Transgressive
Barrier Island
Arc erosion

D) Loss of
Barrier Island
only Remnant
Shoals left



Estuarine Sediment Processes

River forces vs.
Tidal Forces
with

Waves 
Wind

Geologic setting

Estuary – semi-enclosed body
of water having a opening to the
open ocean and within which
sea water is measurably
Diluted with fresh water from river input



Salt Water and Fresh Water
(salt wedge and estuaries)







Coastal Processes – Longshore
Transport

Waves breaking 
on bar

Current in 
trough



Coastal ProcessesCoastal Processes
OverwashOverwash

OverwashOverwash through dunethrough dune

OverwashOverwash deposit  in bay deposit  in bay ––
flow across entire islandflow across entire island

oceanoceanbaybay

FlowFlow

dunedune

Fan DepositFan Deposit

Measuring Measuring overwashoverwash velocityvelocity
In throat during In throat during 
Hurricane Bell 1976Hurricane Bell 1976



Inlet Morphology

Ebb ShoalEbb Shoal

Flood ShoalFlood Shoal

ThroatThroat
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Scour and Shoaling at InletsScour and Shoaling at Inlets

ShinnecockShinnecock Inlet, N.Y.Inlet, N.Y.

ScourScour

ShoalingShoaling

Barnegat Inlet, N.J.Barnegat Inlet, N.J.



Take Home

• Not all sediments are likely to be contaminated.
• Natural sediment systems are highly dynamic.
• Sound sediment management practices require 

an understanding of these dynamic sediment 
transport processes.


