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2 r&ference sources, denoted by the same code, are listed in (77). |

Age of (near) basal
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ea-level curve for the past 35,000 years; the dashed line, envelope of values.

Code Delta Country . Holocene (years)
] McKenzie Canada >6900 = 110
2 British Columbia Canada ~8500
~ Fjord-Head Deltas '
- 3a Fraser - Canada 7300 = 130
3b Fraser -Canada 7960 = 140
3C Fraser . Canada 7650 = 140
4 Snohomish USA - ~7000
5 Sacramento-San Joaquin - USA 6805 = 650
6 Rio Grande - USA - ~7000
7 Central Texas Coast Deltas -~ USA >6670 = 100
8a Mississippi - USA 7240 = 160
8t Mississippi - - USA 7880 x 520
8C Mississippi USA ~6800
S - Baffin island (SW) Canada 7285 = 200
10 Baffin Island (SE) Canada 7100 = 140
11 Acu Brazil >7020 = 100
12 Jequitinhonha - Brazil 7900
13 Doce Brazil ~7000
14 Saloum Senegal >6130 £ 130
15 Ebro ~ Spain 7680 + 350
16 Thames Floodplain England 7830 = 110
17a Rhine Netherlands 8000
- 17b Rhine Nethertands - 7420 % 150
18 Alta Norway ~7000 -
19a Rhone France 7860 = 110
18b Rhone France 7200
- 20 PO ltaly ~7000
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23 Nile Egypt 8140 = 130
24 Poii Russia 7900 = 60
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27 (aanges -~ Bengladesh 7060 = 120
28 Chao Phraya . Thailand . 7800 = 40
29 - Mahakam Bormeo | . ~7500 .
30 Han China | >6320 = 240
31a - Yangtze China 8320 = 170
31b Yangtze China. 7370 =140
32 Nobi Japan ~6300 |
33 Sepik-Ramu Papua, New Guinea >7130 = 250
34 Daly Australia . 7540110
35 Gilbert Australia >6430 = 120
36 Georges Australia ~7000
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Dynamic changes and processes in the
‘Mississippi River delta '

EENTENNIAL ARTICLE - -

.j AMES M. COLEMAN: Coastal Studies Immute, School of Geosclence, Louisiana State Un iversiy, Baton Rouge, Louisiana 70803. .-

L ABSTRACT

Research in the medem delta of the MlSSlSSlppl Rwer has re-
vealed short-term changes and processes that are of significant magni-
~ tude. Deltaic lobes, each lobe covering an area of 30,000 sq km and
having an average thickness of 35 Jm, switch sites of deposition on an
average of every 1,500 yr. Through short periods of geologic time, this
- process results in a relatively thick accumuiation of stacked deitaic
_ ¢ycles covering extremely large areas. Within a single delta lobe, and

operating on an even higher frequency, are bay fills and overbank
splays Bay fills, having areas of 250 sq km and thickness of 15 m,

* reguire only. 150 yr to-accumulate. Four major events have taken place
- - in the modern Balize delta since 1838, Overbank splays are much
- smaller, eevermgereaseflessthanqukmandhavingthmkneseesef
3 m, but are associated with high floods on the river. At the river

. mouth, continued progradation of the dlslrihutaty channel can form
distributary mouth sand bodies that have dimensions of 17 km long,

. 8 km wide, mdem:cheesefsﬁmmapmodefomyzwyr

- Differential sedimentary loading at the river mouth results in forma-
tion of diapirs that display vertical movements in excess of 100 m in a I
period of 29 yr. On the subaqueous delta platform, sediment instabili-

ties operate nearly continuously, mass-moving large quantities of
- shallow-water deposits to deeper-water environments via arcuate ro- -

tonal sldes and mudflow ﬂﬁg‘;jgfagﬂ”;‘;ﬂ’;pﬁf,f by Sub51dence, Sea-Level Rlse, and

. bt ll m;&wim of large volumes of seiment over = 'Wetland Loss in the Lower MlSSlSSlppl
' Rlver Delta -

+ {ohn T Wells ©

- ABSTRACT Since late Cretaceous, depocenters w:th escﬂlanng deltas and rmgratlng |
. - shorelines have provided a fundamental geologic rhythm to the coast of Louisiana. .
. Sites of deltaic sedimentation have shifted, sea level has risen and fallen by more than
100 m, and sequences of preserved deltas have been vertically stacked in the: geolegu:

record. This paper summarizes, in the form of a case history, recent changes in the
. modern Mississippi River Delta with special emphasis on the causes for geometrically
.. increasing rates of wetland loss that have been experienced since the turn of the century.

" Rates of relative sea-level rise and discharge of freshwater-down the main stem of the
- Mississippi River (north of Louisiana) appear to have been constant throughout the -

- 1900s, indicating that the demise of the Mississippi Delta is probably a result of an
. inadequate sediment supply and an inefficient sediment delivery network. The combined
effects. of levees that prevent overbank flooding and funnel sediments to deep water,

- upstream dams that trap sediments in the Missouri and Arkansas River basins, and
formation of a new delta lobe 150 km to the west have had a profound effect on sediment
supply. This loss of sediment load is occurring as the Mississippi Delta is nearing the
end of its natural 1000-yr life cycle, and has-overwhelmed the ability of fragile wetlands,

. already in a state of delicate balance, to survive the combined effects of global sea-level -

- rise and subsidence. Mitigation through creation of an:extensive network of artificial
diversions will slow the rate of delta deteneratlen but will not be able to rejuvenate a

T dymg delta lobe.

J.D. Milliman and B.U. Haq (eds.), Sea-Level Rise and “Ceastal'Subsidence,'?al-fﬂl.

© 1996 Kluwer Academic Publishers. Printed in the Netherlands.
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COAST 2050: A NEW APPROACH TO RESTORATION OF
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per year in the 1990s and continued losses of an additional 1295 km? are projected by
2050. The rapid rate of land loss is attributed to a complex combination of natural land-
scape dynamics and massive human alterations of deltaic and wetland hydrology. While
the problem was recognized in the 1970s, concerted attempts at restoration did not begin
until the 1990s. Initial efforts largely focused on addressing local probiem areas and were
often defensive in nature; that is they sought to prevent future losses rather than restoring
any of the wetlands which had already converted to open water. In the late 1990s, a new -
plan was developed with a more systemic approach to restoration. The Coast 2050 plan
embraces the problems at the ecosystem scale and seeks to restore essential processes
rathér than continued manipulation of wetland hydrology. Implementation of this plan in
the 21st century will require detailed consideration of riverine and deltaic processes, eco-
system response to changes in those processes, and the socioeconomic implications of
major re-plumbing of the Mississippi River Delta. [Key words: Mississippi River Delta,

ecosystem restoration, wetlands, land loss.)
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ABSTRACT: An earlier investigation (Turner 1997) concluded that most of the coastal wetland loss in Louisiana was
caused by the effects of canal dredging, that loss was near zero in the absence of canals, and that land loss had decreased

to near zero by the late 1990s. This.analysis was based on a 15-min quadrangle (approximately 68,000 ha) scale that is
too large to isolate processes responsible for small-scale wetland loss and too small to capture those responsible for |
large-scale loss. We conducted a further evaluation of the relationship between direct loss due to canal dredging and all

~ other loss from 19331990 using a spatial scale of 4,100 ha that accurately captures local land-loss processes. Regressions

of other wetland loss on  canal area (i.e., direct loss) for the Birdfoot, Terrebonne, and Calcasieu basins were not
significant. Positive relationships were found for the Breton (12 = 0,675), Barataria (r* = 0.47), and Mermentau (2 =

0.35) basins, indicating that the extent of canals is significantly related to wetland loss in these basins. A significant .
negative relationship (r* = 0.36) was found for the Atchafalaya coastal basin which had statistically lower loss rates than

the other basins as a whole. The Atchafalaya area receives direct inflow of about one third of the Mississippi discharge.

When the data were combined for all basins, 9.2% of. the variation in other wetland loss was attributable to canals. All-
significant regressions intercepted the y-axis at positive loss values indicating that some loss occurred in the absence of
capals. Wetland loss did not differ significantly from the coast inland or between marsh type. We agree with Turner that
canals are an important agent in causing 1 wetland loss in coastal Louisiana, but strongly disagree that they are responsible
for the vast majority of this loss. We conclude that wetland loss in the Mississippi delta is an ongoing complex process

~ involving several interacting factors and that efforts to create and restore Louisiana’s coastal wetlands must emphasize

riverine inputs of freshwater and sediments. )
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- A new vision for NeW Orleans and the

MISSISSlppl delta: applylng ecologlcal
economlcs and ecologlcal engmeermg

Robert Costanza'’, Wllham ] Mlt:sn:h2 and John W Day ]r

The restoration of New Orleans and the rest of the Mississippi delta after Hurricane Katrina can become:an?t}ler
disaster waiting to happen, or it can become a model of sustainable development. Sea level is rising, prBC{pltE.l-
tion patterns are changing, hurricane intensity is increasing, energy costs are predicted to soar, and the city 15
continuing to sink. Most of New Orleans is cun_'ently from 0.6 to 5 m (2-15 feet) below sea vad.. The conven-
tional approach of simply rebuilding the levees and the city behind them will only delay the inevitable. Ileew

- QOrleans, and the delta in which it is located, can develop and pursue a new paradigm, it could be a truly unique,
sustainable, and desirable city, and an inspiration to people around the world: This paper discusses the under-
lying causes and implications of the Katrina disaster, basic goals for a sustainable redevelopment initiative, and
seven principles necessary for a sustainable vision for the future of New Orleans and the Mississippi delta.

Fﬁmt Ecol Environ 2006; 4(9);: 465-472

~ Restoration of the Mississippi
Delta: Lessons from Hurrlcanes
Katrma and Rita o

John W. Day Jr.,** Donald F. Boesch Ellis J. Clalram G. Paul Kemp,*

Shirley B. Laska,” Wllllam] Mltsch Kenneth Orth,’ Hassan Mashriqui,® Demse] Reed'9
Leonard Shabman,™® Charles A. Simenstad,** Bill ]. Streever,’2 Robert R. Twﬂley,

Chester C. Watson‘,.:"3 John T. Wells,"* Dennis F. Whigham™®

.

2007, SClence,, v. 3/5, 73.‘/679’-— (684

Hurricanes Katrina and Rita showed the vulnerability of coastal communities and how human
activities that caused deterioration of the Mississippi Deltaic Plain (MDP) exacerbated this
vulnerability. The MDP formed by dynamic interactions between river and coast at various temporal
and spatlal scales, and human activity has reduced these interactions at all scales. Restoration
efforts aim to re-establish this dynamic interaction, with emphasis on reconnecting the river to the
deltaic plain. Science must guide MDP restoration, which will provide insights into delta restoration
elsewhere and generally into coasts facing climate change in times of resource scarcity.




