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Introduction

Basics of the Mississippi Delta

Natural and Human-Induced Land Loss
Impact of Sea Level Change
Projections of Sea Level-Subsidence
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Delta Type by LRIVER
: Delta Characteristics =
Dominant Process Fluvial vs. Receiving

(modified from Galloway, 1975) Mississippi Basin Processes
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Major Deltas of the World




Deltas are Part of Much Larger
System Modulated by Sea Level




Components of a River-Delta System
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Six Major Drainage Basins of the
Mississippi River Watershed
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Mississippi River Delta
Holocene History of Delta Growth
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Like most major deltas, growth occurred after ca. 7000 yrs BP




Temporal Scale of Pulsing Events in Deltaic Systems

Event

Timescale

Impact

River switching

1,000-1,500 yrs

Deltaic lobe formation

Net advance of deltaic
landmass, Barrier Island

Formation
I\/Iajor river floods 50-100 YIS Channel switching initiation
Crevasse splay formation
Major deposition
Major storms 5-20 yrs Major deposition
Enhanced production
Average river floods Annual Freshening (lower salinity)
Nutrient input
Enhanced 1° and 2° production
Normal storm events WeekKly Enhanced production
(FI’OH'[S) Organism transport
Net material transport
Tides Da”y Drainage/marsh production

Low net transport

Modified from John Day



Active delta Stage 1
Progradational deltaic headland Erosional headland: flanking barriers
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Natural: A Man-Induced

Tectonic Subsidence « Dams, Levees,
Delta Switching Impoundments
(subsidence under . Fluid
load) Withdrawal
Consolidation

_ e Canal
Sea Level Rise Dredging
HULHGales » Salt Water
Faulting Intrusion

Biological


http://coastallouisiana.sharepointsite.net/PHOTOS/New Orleans Retreat 002.jpg

Dynamic
Shifting of the
Modern
Mississippi
River

(Fisk, 1944)




Environmental
Transformation

-Historic-period levees
decoupled delta plain from
fluvial sediment source

-Global sea level rise started
accelerating

No doubt, the great benefit to the present and two or three following generations
accruing from a complete system of absolutely protective levees, excluding the flood
waters entirely from the great areas of the lower delta country, far outweighs the
disadvantages to future generations from the subsidence of the Gulf delta lands below
the level of the sea and their gradual abandonment due to this cause (Corthelll 1897)



Mississippi Delta Land Loss and Gain

Louisiana

B Land loss 1932-2000 Land gain 1932-2000

Predicted land loss Predicted land gain
2000-2050 2000-2050

Barras et al. (2003)



n Delta by Summarizing Geological
r Mississippi Valley and Delta Region

Ical Framework




Cretaceous 145.5 to 65.5 MYA

Mississippi Embayment Formed,
began to focus sediment input to
GOM during Late Cretaceous

® Mississippi Embayment :
formed, focused sediment in | ¥ e
late Cretaceous

® Modern land-surface
dynamics

e Conditioned by longer-term
processes indigenous to the
Mississippi depocenter




Paleogene 65.6 to 23 MYA
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Plio-Pleistocene < 5 MYA
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Delta Region Foundation
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Modern alluvial-deltaic landscape directly reflects the
response of the Mississippi system to climate and sea-level
changes from the last interglacial period to the present.

Sea Level History
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Marine Isotope State 5 ca. 125-80 KYA

Lower Mississippi and Delta
Looked Much Like Today
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Large Scale Changes in Channel Morphology
and Climate and Sea-Level Changes
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iSsissippi
incised valley

The Lower
Mississippi River
and Delta

Glacial-period
pbraided streams
within incised
valley

Holocene valley
filling and delta
construction

Valley fill reflects
Interactions
between climate
and sea-level ..
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Delta Plain Landscape
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Block Diagram of Mississippi Alluvial
Valley at the Latitude of Natchez, MS

Modern
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Initiation of Holocene World Deltas
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Most Holocene Delta Plains Similarly
Constructed, after SLR Decelerated
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nt Storage in the System
Human Intervention




The Lower
Mississippi River
and Delta

Glacial-period
pbraided streams
within incised
valley

Holocene valley
filling and delta
construction

Valley fill reflects
Interactions
between climate
J\?I"i\stsissippi and sea-level
incised valley change




Longitudinal Profile of the
Lower Mississippi Valley and Delta

Tracing Late Pleistocene Braided Streams into the
Subsurface Using Base of Backswamp Deposits
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Lower Mississippi Valley and Delta
Magnitude of Post-Glacial Deposition
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Coastal Plain Elevations
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Projected Submergence: 2000 vs 2100
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Global Sea-Level Rise
Sea-Level Change Data and Projections

" Estimates | ' Projections of
_of the Past | _ ' the Future
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ouisiana Coast in 2000




e Louisiana Coast in 21007

New accommodation ~12-16 km? %
(Requires ~18-24 BT to fill accommodation)



The Louisiana Coast in 21007?
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Delta Switching
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