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Texas beaches are experiencing rates of erosion that are among the highest in the continental U.S., averaging 5-6 ft/yr along the east Texas coast (1) and exceeding 10 ft/yr in certain locations.  While this is close to the long-term (thousands of years) rate of coastal retreat, waterfront property owners are convinced that this erosion is unprecedented and they are demanding action.  In the near future the problem will shift from one that concerns mostly beachfront property owners to one that threatens the economy of the state, and thus all Texans.  The causes of the erosion include rising sea level, land subsidence, and a paucity of sand sources.  Unfortunately, there is no obvious solution to the problem.  The Texas inner continental shelf is comprised dominantly of mud; this is due in part to the circulation patterns in the Gulf of Mexico, pushing fine-grain sediments to the Central and East Texas coasts.  Thus, it is not a simple case of pumping sand back onshore to replenish eroding beaches, as is the case in Florida and Alabama.  

The underlying geology of coastal systems plays a large role in the development of those coastal systems (2).  The antecedent topography, i.e., the base over which coastal systems develop, controls what type of features will develop and how thick those features will be.  The erodability of the underlying substrate is a factor in how easily sediment can be obtained for a coastal system and what type of sediment will be produced.  The antecedent topography and character of the substrate together control barrier island thickness, shoreface profile and thickness, and shoreline erosion rates.  These geologic factors also control the location of offshore sand resources.  For this reason, putting sand resource studies in the context of the geological setting of the area is critical for developing an ability to predict sand sources.  Our sand resource studies follow on two decades of work on the Texas coast and continental shelf (http://gulf.rice.edu).

We have undertaken a study to compile lithologic data from the East Texas inner continental shelf in order to identify potential borrow sites.  These data have been collected over two decades by the Rice University Coastal Research Program and have been augmented by 20 new cores from key sites.  Data from over 250 cores have been put on a web site (http://gulf.rice.edu/coastal) in order to facilitate distribution to any interested parties.  Already, coastal management firms have contacted our group about further access to the dataset.  The web site includes clickable maps of the core locations, lithologic logs of each core, and detailed grain-size analysis from key lithologic units.  Figures 1 through 7 are maps showing the distribution of the core data.  Figures 8 and 9 and are a sample lithologic log and associated grain size data.  The rest of the lithologic data is available from the web site.

Near-Term Borrow Sites

Two sites have been identified that could supply sand for relatively small nourishment projects.  The first is the western side of the modern tidal delta in the entrance to Galveston Bay.  This sand body is situated adjacent to Pelican Island and was identified in a series of 9 cores (Fig. 10) collected for this project.  These cores are characterized by muddy sands, tidal deposits consisting of alternating sand and mud layers, shell hash, and mud.  On the basis of these 9 cores and 6 sediment probes, the sandiest environment is situated on the east side of Pelican Island.  The cores, despite being fairly sandy overall, indicate a highly variable environment.  Thus, before this sand body is used for beach nourishment, further coring is required to obtain a more detailed understanding of the stratigraphy.  Our estimates are that there is 500,000 m3 of high quality sand and up to 4 x 106 m3 if the lower quality sand is included.  An important attribute of this potential borrow site is its proximity to the east end of Galveston Island.

The second potential short-term borrow site is the ancestral Bolivar Roads flood tidal delta and associated deposits landward of the western portion of Bolivar Peninsula.  While limited in aerial extent, this sand body is thick (Fig. 11).  Three rotary drill cores were collected along Bolivar Peninsula as past of this investigation, including one in Bolivar Canal, in order to assess the thickness of this sand body.  The Bolivar Canal core penetrated 28 ft of clean well-sorted sand.  This borrow site is also close to Galveston Island.

Long-Term Borrow Sites

When this project was begun, there was much discussion about the potential of Sabine and Heald Banks as potential borrow sites.  Lithologic logs have been posted for these locations.  The cores do indicate a somewhat sandy environment.  However, the detailed grain size analysis (114 samples from Sabine Bank) show that the environment is characterized by a mix of sand, mud, and shell hash.  Additionally, the area is far from shore and is in an important spawning ground for marine fishes.  Thus, it does not seem to be a good resource for sand.

One other potential resource was identified for long-term nourishment projects.  This resource occurs across the shelf in the form of paleo-incised valleys (Fig. 12) (see http://gulf.rice.edu/sandbodies/sandbodiesiv.html for additional information).  These valleys were carved by rivers during the last lowstand of sea level.  They are filled by a variety of fluvial sediment that is believed to be sand-prone.  This fluvial sediment is thought to occur across the continental shelf in great abundance. Further analysis is needed to delineate this resource.

Conclusions

Compilation of the data already obtained by Rice University, with the addition of new cores in targeted locations, is an effective way to evaluate potential borrow sites on the east Texas shelf.  Two sites have been identified for small-scale nourishment projects.  Detailed grain-size data for these sites has been posted on the web and is available to the public.  Borrow sites for long-term beach nourishment projects need further study.
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