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Louisiana Geohazard Map – a proposal 
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Subsidence and Land Loss 

Ivins & Dokka, 2007 



Hot off the Press 



Mechanisms of Subsidence 



Tectonic Subsidence 
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Coastal Louisiana 



Crustal downwarp 

Mechanisms of Subsidence 

Lateral Salt Movement 
Lystric Faulting 

Sediment Compaction 

Coastal Louisiana 

BACKGROUND HOT SPOT 



Background Subsidence 

Ivins & Dokka, 2007 
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Hotspot Subsidence 
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Measuring Subsidence 

Historical Tidal Gauge Data 

Geodetic Leveling 

GPS – CORS Stations 

InSAR Satellite Imagery 



Subsidence and Sea Level Rise 
 



Relative Sea Level Rise 
 



subsidence 

total relative sea level rise 

Blum, M.D. and Roberts, H.H., 2012, The Mississippi Delta 
Region: Past, Present, and Future, Annual Review of Earth 
and Planetary Sciences, v. 40, p. 655‐683 
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Subsidence from Tidal Gauge Data 





Dixon, et.al. 2006 

Fearnely, S. et.al., 2001, Mapping the Geomorphology and 
Processes of Coastal Land Loss in the Pontchartrain Basin: 
1932 to 1990 and 1990 to 2001, 





Subsidence and Faulting 

Yeager, et.al., 2012, Significance of active growth faulting on 
marsh accretion processes in the lower Pearl River, 
Geomorphology v. 153-4, p. 127-143 
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Haggar, K.S., 2014, Coastal Land Loss and Landscape Level 
Plant Community Succession; an Expected Result of Natural 
Tectonic Subsidence, Fault Movement, and Sea Level Rise, 
Trans. G.C.A.G.S. v.64, p. xx  

Dokka, R.K., 2011, The role of deep processes in late 20th 
century subsidence of New Orleans and coastal areas of 
southern Louisiana and Mississippi, Journal of Geophysical 
Research, v. 16, B06403, 25 p.  Lopez, J.A.., 1997, Confirmation of Active Geologic Faults in 

Lake Pontchartrain in S.E. La., Trans. GCAGS, v. 47, p. 299-303 
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Haggar, 2014 
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New Orleans East 

Golden Triangle 

Central Wetlands Unit 

N.O.E. Land Bridge 

Lake Pontchartrain 

Lake Borgne 

New Orleans Digital 
Elevation Model The Proposal Area 

Cooperative Research Project 



High resolution 
seismic profiling 

New Orleans Digital 
Elevation Model Base 

Existing hi-res seismic data 



Lake Bottom 

Subsidence and Faulting 
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Lake Bottom 

Hi-res seismic vs. Industry seismic 



Project Phase I 
interpret industry seismic 

Lake Pontchartrain 

Lake Borgne 

Lake Pontchartrain  
2-D surveys – 382 line miles 

West Lake Borgne and 
St. Bernard Phase I 
3-D surveys – 353 sq. mi. 



Project Phase II 
acquire hi-res seismic 

New Orleans Digital 
Elevation Model Base 



Project Phase III 
apply industry imaging technology 



Project Phase IV 
measure subsidence on the land surface 



Cooperative Research Project 

Land Bridge Project Phases

I $150,000
II $200,000
III $350,000
IV $100,000

$800,000

Intrepret Seismic Data
Acquire Hires Data
Reprocess Seismic Data
Measure Subsidence on Land



Armstrong, C, et.al.., 2014, Influence of growth faults on 
coastal fluvial systems: Examples from the late Miocene to 
Recent Mississippi River Delta,   
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Faulting and Subsidence 

Gagliano, S.M., et.al., 2003 



Marsh Subsidence Due to Faulting 

Gagliano, S.M., et.al., 2003 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting and Subsidence 
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Faulting, Subsidence and Land Loss 



Grand Isle  
Tidal Gauge 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 



sea level rise 

subsidence 

1985 

Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Faulting, Subsidence and Land Loss 
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Morton, et.al., 2009 Recent Subsidence and Erosion at 
Diverse Wetland Sites in the Southeastern Mississippi 
delta Plain     U.S.G.S. Open-File Report 2009-1158 
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Kuecher, G.J., et.al., 2001, Evidence for Active Growth 
Faulting in the Terrebonne Delta Plain, South Louisiana:    
Implications   for   Wetland   Loss   and   the   Vertical   
Migration   of   Petroleum., Environmental Geosciences, 
v. 8, p. 77‐94 





Marsh Subsidence Due to Faulting 
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Marsh Subsidence Due to Faulting 



Surface Fault Traces 

Presenter
Presentation Notes
The surface traces of these faults show a clear and repeated relationship with hot spots of land loss in this area.  The fault traces form sharp northern boundaries to the hot spots.  All of these faults are classic Gulf Coast down-to-the-basin faults meaning that their downthrown sides are to the basinward or south side of the trace.  Active subsidence is occurring on the downthrown side of the fault, and the upthrown sides are generally undisturbed marsh that has not experienced land loss since 1932.



Presenter
Presentation Notes
Gagliano examined these same fault systems in his 2003 study.  He showed that the altered hydrology is actually due to a rotation of the marsh surface by the movement of the faults.  Instead of the commonly stated model of the canals opening up the interior marshes to saltwater intrusion, it is actually the slope of the marsh surface that allows the saltwater to flow into the subsided areas.  The juxtaposition of the low areas holding more saline water is what killed the cypress trees.  Gagliano also shows in comparative photographs that the area of continuous unbroken marsh in 1953 is bisected by the fault and only the downthrown side is converted to open water.











The Next Project 



The Next Project 

Industry 3-D surveys 



Building the Map 
- a cooperative effort 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=2V5GAQMnxP9ZhM&tbnid=aMRXO-CKHPPChM:&ved=0CAgQjRw&url=http://www.gshtx.org/en/cev/833&ei=jUgUVKHfMMXy8AG36oHQAg&psig=AFQjCNH2Ysg1LCJMzxbje3ohwoVFo4aqMQ&ust=1410701837949566�


Oil & Gas Industry and Subsidence 



A Little Good News 

Ivins & Dokka, 2007 
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Questions? 
 

chris_mclindon@att.net 
504-756-2003 
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