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OBJECTIVE 
To examine coastal evolution at a time when sea level was rising at a 
rate equal to that predicted by IPCC and to begin to quantify thresholds 
in sediment supply and sea level rise.  To do this  we need to go back 

in time about 7,000 years 
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Take Home Message 
Gulf Coast estuaries will be severely impacted by global change because they 
have the lowest gradients and they must maintain a delicate balance between 
sea level rise and sediment supply to exist.  These changes will be dramatic 
and rapid. Barrier island response to rising sea-level  requires a more 
quantitative sand budget and that is currently under investigation 
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There has been considerable focus on south Louisiana, but 
Texas estuaries and wetlands will also be severely 
impacted by climate change and accelerated sea-level rise.  
One of the main impacts will be variations in the sediment 
supply of rivers 
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Holocene Climate Record for Texas and Western Louisiana 
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Composite Sea-Level Curve for Northwestern Gulf 
of Mexico 
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BayBay

Changes in Galveston Bay during 
the past 10,000 years.  





Comparison of major 
estuary flooding 
events and sea-level 
curve shows that 
more frequent 
changes  occurred 
when the  average 
rate of rise was 4.2 
mm/yr.  This is within 
the predicted rate of 
rise estimates from 
the IPCC for this 
century. 
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Comparison of axial profiles from different bays shows that some 
flooding events appear to have been contemporaneous, thus indicating 
a eustatic control, while others were more localized and caused by 
changes in sediment supply or flooding of terraces. 
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CONCLUSIONSCONCLUSIONS

• The evolution of Gulf Coast estuaries was punctuated by episodic 
and rapid change (flooding events) that resulted in major re- 
organization of environments. These events are a sobering reminder 
of the fragile state of our coasts. 

• The most dramatic changes occurred prior to ~7,000 yeas ago, 
when the rate of sea-level rise averaged 4.2 mm/yr, about the rate 
predicted for the end of this century. 

• The contemporaneous nature of some flooding events suggests that 
they were the result of episodic and rapid sea-level rise that was of a 
magnitude below that resolved by most sea-level curves. 

• Given the increase in relative sea level rise and human influence on 
sediment supply, particularly construction of dams, Gulf Coast 
estuaries may again experience rapid changes by the end of this 
century. 

• We need to utilize examples of past response to global change to 
educate the public and policy makers that these changes are real 
and that they occur at historical time frames 
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