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Presenter
Presentation Notes
This picture shows the status of wetland loss in coastal Louisiana put together by USGS a few years ago that most of us here are familiar with. It will lead to the research question.
The red area…, the yellow area…. The only prominent land gain is at the A. Delta and W. Delta.
Wetland loss is mostly caused by the rapid relative sea level rise at Louisiana coast (up to cm/yr scale) plus many other factors!!! The situation can be even more emergent considering predicted increasing rate of sea level rise toward the mid to later part of this century. To restore key landforms and habitats, to keep wetlands standing above sea level sustainable, one generally accepted solution is ….( next slide).





River diversion

Questions: (1) Which sites have highest sediment trapping efficiency? 
(2) What is the sediment accumulation rate?

Presenter
Presentation Notes
The Mississippi River has created the 30k km2 MD within the last 6-7 kyr because the river was able to change its course, breaching its levees frequently, by which land accretion was more than capable of keeping up with RSL rise, until human interference. There is a good reason to believe that reconnect MR with wetlands can protect to restore at least part of the wetlands since it lead to sediment accumulation in disappearing wetlands.
A key to the success of river diversions is that sediment accumulation rate larger than RSL rise rate to keep the land away from inundation. 




Investigating lithologic composition and sediment 
accumulation rate of crevasse‐splay deposits using 
borehole date and optically‐stimulated luminescence 
(OSL) dating, respectively.

Approach

A natural analog 
of river 
diversions

crevasse splay in the Columbia River, Canada 
(picture by H.J.A. Berendsen).



Study area

Compare Attakapas
Splay with Wax Lake 
Delta

Presenter
Presentation Notes
Crevasse splays are important components of wetlands. 



Geomorphology: Attakapas Splay



Wax Lake Delta



Lithology: Attakapas Splay

Clay and silt > 70%

Mississippi River sediment loading: 77-83% silt and clay (Allison et al., 2000; 
Nittrouer et al., 2008)

~60% silt and clay were trapped!!

Presenter
Presentation Notes
We were told cypress trunk size of a pick up truck was found. Lots of cypress trees were found during road construction.



~70% sand (Majersky et al., 1997; FitzGerald, 1998, Roberts, 1997)

Only ~10% silt and clay were trapped!!

Wax Lake Delta



River diversion

Presenter
Presentation Notes
The Mississippi River has created the 30k km2 MD within the last 6-7 kyr because the river was able to change its course, breaching its levees frequently, by which land accretion was more than capable of keeping up with RSL rise, until human interference. There is a good reason to believe that reconnect MR with wetlands can protect to restore at least part of the wetlands since it lead to sediment accumulation in disappearing wetlands.
A key to the success of river diversions is that sediment accumulation rate larger than RSL rise rate to keep the land away from inundation. 




Sediment accumulation rate

Silty to sandy quartz is used
Utilizing natural radiation energy accumulated within 
mineral crystal
Signal resetting occurs while exposed to sunlight
Dating the latest depositional events directly
Age range 10‐106 years

OSL dating



Quartz OSL properties



Method validation

From Törnqvist et al., 2008



2-3 cm/yr



> 3 cm/yr

Presenter
Presentation Notes
There could be two phases of sediment deposition. 

Taking errors of the OSL ages into account, 6-7 m sediment accumulated within 200 yrs. The sedimentation rate is > 3cm/yr.



~ 2 cm/yr
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Presentation Notes
Taking errors of the OSL ages into account, 5-6 m sediment accumulated within 300 yrs. The sedimentation rate is ~2 cm/yr.



Conclusions
Swamps have higher efficiency than open bay regarding 
trapping Mississippi River sediments and deserve high 
priority on river diversions site choosing.

Quartz OSL dating is suitable for dating samples younger 
than 1000 yr in the Mississippi Delta.

Sediment accumulation rates are more than 2 cm/yr for 
crevasse‐splay deposit in the Mississippi Delta. 

Coastal restoration through river diversion has the 
potential to achieve sediment accumulation rates higher 
than relative sea level rise in the Mississippi Delta.



Future work
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