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An understanding of the evolution of incised valleys is important to two scientific 
groups.  The first group investigates the effects of sea level rise on coastal 
environments as incised valleys provide the best preserved Holocene section 
(Belknap and Kraft, 1981; Fletcher et. al., 1993).  The second group consists of 
petroleum geologists producing from and exploring in incised valleys.  
 
The accumulation of tide data (Gornitz and Lebedeff, 1987) and recent climate 
models (Warrick et. al., 1996) suggest that sea level is rising and will continue to 
do so in the future.   Although the exact amount of sea level rise is unknown, 
present climate models predict it will range on the order of 20 to 90 cm/century 
(Warrick et. al., 1996).  In order to better understand the effects such changes in 
sea level will have on coastal environments, it is proposed that we study the 
effects sea level rise has had on coastal environments in the past.  
 
Over the last 18,000 years, sea level has risen approximately 120m (Fairbanks 
et. al., 1989; Bard et. al., 1996); however, over the course of these last 18,000 
years, it has risen at a variety of rates over any given time span.  By looking at 
the record of former environments within incised valleys (created by the initial fall 
in sea level approximately 18,000 years ago) along the Texas coast, a better 
understanding of environmental responses to sea level rise will be gained.  
 
The study site chosen to conduct this research was Corpus Christi Bay - the 
drowned portion of the Nueces incised valley.  First, it was chosen due to its 
relatively low fluvial sediment supply, which allows many other environments to 
form within the valley, thus providing a wide range of environments in which to 
observe changes.  A large sediment supplied system would overfill the valley 
with fluvial sediment, not preserving any other environments.  Secondly, Corpus 
Christi Bay was chosen because of the large amount of existing data collected in 
the bay (USGS in 1978 and 1996, and Rice University in 1994).   In addition, 
several previous studies have taken place within the bay, providing a good 
background in which to study an entire bay system (Shideler, 1986; Wright, 
1980). 
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Since sea level is not the only factor controlling environmental changes, the 
effects of other factors must be identified.  The other factors known to affect 
coastal environments are antecedent topography, climatic change, barrier island 
genesis, and tectonics.  In order to isolate the effects of antecedent topography 
on the coastal environments, the underlying surface (Pre-Holocene) must be 
known.  The underlying topography can be mapped using cores and seismic 
data.  In order to isolate the effects of climate change, a climate record must be 
created.  This will be done using pollen found in the bay sediments and by 
comparison with other climatic records already available from Texas (Bryant and 
Holloway, 1985; Holliday, 1989; Toomey et. al., 1993).   
 
Finally, the effects of barrier island genesis can be isolated by constructing the 
history of the barrier island through a series of cores and ground penetrating 
radar lines (GPR) to be taken across the present barrier island - Mustang Island.  
The tectonic activity of this region along a passive margin is generally isolated to 
local growth faults and salt domes, none of which are thought to influence the 
Corpus Christi Bay system.  With the influences of the other factors identified, 
corrections for subsidence made, and with the use of a sea level curve created 
from coastal peats and sea grass environments (compared with existing sea 
level curves), the effects of sea level rise on coastal environments can be 
observed. 
 
As previously mentioned, a large amount of data is already available on Corpus 
Christi Bay.  This includes three high-resolution seismic surveys (chirper and 
sparker), 25 hammer cores, and 9 drill cores.  In addition, to the existing data, we 
have collected 13 rotary cores (up to 20 m in length) last  summer (2002) and 
plan to collect about 10 more and several GPR lines in the summer/fall  of 2003 
using the R/V Trinity.  The seismic and GPR data will be interpreted using the 
cores as grounding truth.  The cores will be described lithologically as well as 
studied for sedimentary structures, grain size changes, and paleontology.  All will 
be used in the paleoenvironmental interpretations.  In addition, carbon 14 dates 
will be made using articulated mollusks and peat samples.  These dates will 
provide an accurate chronology of events and allow quantification of changes 
with respect to time.  The large amount of data will allow the isolation of sea level 
with respect to the other coastal forcing mechanisms.  Once the evolution of the 
bay is determined, the effects of sea level rise on coastal environments will be 
resolved in a quantifiable manner (i.e., how drastic are the changes in coastal 
environments and how long it takes for these changes to occur and equilibrium to 
be reestablished).   
 
These same principles of understanding of incised valley architecture for 
determining the effects of sea level rise are also important for petroleum 
geologists.  An understanding of the effects of each of the above mentioned 
factors (antecedent topography, climate, sea level change, and barrier island 
genesis) on incised valley systems is important to an explorationist when locating 
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reservoir sands within incised valley systems and to production geologists trying 
to understand compartmentalization and connectivity of reservoirs.  The evolution 
of Corpus Christi Bay will be a valuable model for petroleum geologists working 
within Incised Valleys.   
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