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Late Cretaceous Geology and Paleontology of Big Bend National Park, Texas

Julia T. Sankey, Ph.D.

PROJECT PROPOSAL

Introduction:

Big Bend National Park, Texas contains some of the southernmost Late Cretaceous terrestrial records in North America.  However, less is known about this area.  This proposal aims to fill this important gap in our knowledge of Big Bend’s Late Cretaceous geology and paleontology.  My work will not only produce new scientific information, but will provide information for the National Park Service on the fossil resources in the Park. 

Southern areas, such as Big Bend National Park, contain vertebrate assemblages that are considerably different from northern ones  (Cifelli, 1995; Rowe et al., 1992; Sankey, 1998).  One reason for this is aridity, which was more severe in southern areas during the Late Cretaceous (Lehman, 1985; Sankey and Gose, 2001).  For example, Davies and Lehman (1989) suggested that dinosaur bonebeds in the Aguja Formation (late Campanian-early Maastrichtian) of Big Bend National Park may have resulted from periodic droughts, severe enough to cause the marshes to dry up.  Such seasonally extreme dry conditions would explain the presence of numerous carbonate-cemented and pedogenic nodule rich conglomeratic channel lag deposits in the Aguja.  Additionally, these conglomeratic deposits may have formed during heavy rainstorms when soil and vertebrate bones were transported and deposited in streams, possibly even in flash flood-like conditions (Sankey, 1998; Sankey, in prep.; Sankey and Gose, 2001).

Primary Questions of Proposed Work:  How did aridity effect southern vertebrate 

paleocommunities?  How do the southern and northern paleocommunities differ?  What was the pattern of vertebrate extinctions and radiations during the Late Cretaceous in this area?

Objective:  I will collect samples of vertebrate fossils from microfossil sites, associated with 

paleomagnetic samples, from the Late Cretaceous deposits.  

Expected Results:  This work will produce a well-sampled and well-dated Late Cretaceous 

vertebrate paleocommunity from Big Bend National Park.  I will learn more about how and why these southern assemblages are more distinct, and I will likely discover new species.  

Field Areas:  

I have done extensive field work in Big Bend National Park since 1995, focusing on the Late Cretaceous vertebrate paleontology and magnetostratigraphy (Sankey, 1998; Sankey, 2001; Sankey and Gose, 2001).  My objectives are to expand this work, to find and recover large samples of Late Cretaceous vertebrates by collecting and wet screening microfossil sites, and to collect paleomagnetic and pollen samples.  My work will result in a high-resolution biostratigraphic and magnetostratigraphic framework for the Late Cretaceous of Big Bend National Park, and will result in new fossil discoveries from an area that is not well explored.

In Big Bend National Park, the late Campanian to early Maastrichtian deposit is the Aguja Formation.  The Aguja is an eastward thinning unit of 135 to 285 m of paralic and marine sandstones interbedded with shale and lignite  (Lehman, 1985). The upper shale member of the Aguja represents the last of the pre-Laramide tectonic sedimentation in the area (Lehman, 1991), and records the final marine regression of the Western Interior Sea from west Texas (Regression 8 of Kauffman, 1977).  In the lower part are carbonaceous mudstones, thin beds of lignite, and large siderite ironstone concretions representing distributary channels, levees, crevasse splays, and poorly drained interdistributary marshes and bays.  The upper part, with variegated mudstones and sandstones containing conglomeratic lags of paleo-caliche nodules, represents fluvial environments within a deltaic coastal plain and inland floodplain (Lehman, 1985; Lehman, 1991).

Typical vertebrates of the Aguja are the giant crocodylian Deinosuchus riograndensis, the horned dinosaur Chasmosaurus mariscalensis, and the hadrosaur Kritosaurus sp. (Lehman, 1985).  Exceptional microfossil sites were collected from the upper Aguja Formation from the Terlingua and Talley Mt. areas, including mammals assigned to the Judithian Land Mammal Age (LMA) (Cifelli, 1995; Miller, 1997; Rowe et al., 1992; Sankey, 1998; Sankey and Gose, 2001; Weil, 1992).  Magnetostratigraphic correlations of the upper Aguja from the Talley Mt. area were made to the base of chronozone 32, constraining the Talley Mt. assemblage to approximately 71 to 75 Ma (late Campanian to early Maastrichtian).  From the uppermost Aguja, two microsites have produced mammals which are assigned to the Lancian Land Mammal Age (Standhardt, 1986), and microsites from the upper Aguja are currently being studied (Sankey, 2001).

Overlying the Aguja, is the Tornillo Formation, which is a latest Cretaceous through early Tertiary deposit.  The Tornillo consists of mudstones and sandstones and represents fluvial floodplain deposition.  The mudstones often contain prominent color banding indicating different kinds of paleosol development.  Black beds indicate high water tables and red or gray beds containing abundant calcium carbonate nodules indicate lower water tables (concentrating calcium carbonate in soil). Fluctuations in water table levels were due to climatic and/or sea level changes (Schiebout, et al., 1987).  The K/T boundary is within the Javelina member of the Tornillo Formation (Standhardt, 1986; Schiebout et al., 1987; Lehman, 1990). 

Project Design And Methods:  

I will collect and screenwash vertebrate microfossil sites in order to recover large samples of vertebrates.  I will collect samples for magnetostratigraphy, radiometric dating, and palynology to produce a high-resolution framework for the Late Cretaceous in this area.  Because the Western Interior Seaway was nearby during this time, palynological and micropaleontological analyses will allow a tie to sea level curves, providing a link between the terrestrial and marine records.

Sediment will be moved from fossil sites to the roads by wheelbarrow and packhorse.  Newly constructed nested wooden screen boxes will be used for screen-washing; the coarse-mesh screen has 4 mm maximum diameter openings and the fine-mesh has 1 mm maximum openings.  Although the fine mesh screen results in large quantities of concentrate to be picked, the result is worthwhile; the smallest vertebrate fossils, such as lizard teeth or mammal tooth fragments, are recovered (Cifelli et al., 1996).  Upon return to the lab, the screened concentrate will be picked for small fossils with use of microscopes.  If further rock-disaggregation is needed, this will be done by soaking rocks in an acetic acid solution (method used in Sankey, 1998).  Fossil identifications will be made based on literature, museum collections, and consultation with specialists.

Expected Results: 

Vertebrates recovered will allow a better picture of this unusual southern vertebrate assemblage.  Mammals recovered will be of importance because they will help constrain the age of the sites.  Other vertebrates will also be important, especially the lizards which are considerably different in the southern province (Rowe et al., 1992; Miller, 1997).  Theropods will also be important, allowing more detailed taxonomic descriptions and identifications of new (Sankey, 2001).  Paleoecological analyses will be done on these collections, including determining relative abundance of all vertebrate taxa from each site in order to document changes in relation to paleoenvironment and geographic and stratigraphic position.  This will facilitate valid comparisons to northern assemblages (e.g. Brinkman, 1990; Peng et al., 2001).  Methods for biogeographic analyses will follow Weil (1999).

Curation and Repositories:

The official repository will be the Louisiana State University Museum of Natural Science Vertebrate Paleontology Collections (Dr. Schiebout, Curator).  All fossils and rock samples will be curated through the LSUMNS and the National Park Service systems.  

The LSU Museum of Natural History has a long history of paleontological collection, study, and preservation from this area and has a strong commitment to continue its role as a regional repository.  It has curatorial, collections, and preparation staff.  Fossils are stored in Lane-type cases.  Dr. Suyin Ting is the Collection Manager.  All locality and specimen information will be entered into the computer database under her supervision.  Specimen and locality information will be available to qualified researchers by written request to the P.I.  The LSU collection area is monitored and protected by an alarm system.
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