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Hypothesis

Unlike other locations where only one species of Varanopseidae (a basal synapsid mammal-like reptile family) is found, the fact that many different genera of varanopseids are found at the Dolese quarry in Oklahoma means something different is happening at this location.

Methods

I will draw and describe nine different varanopseid mandibles from the Dolese quarry, and try to classify them as best as possible.  Also, I will be researching the nature of the Dolese quarry.

Basic Research
Varanopseids are classified under Amniota, which is defined by those vertebrates whose eggs do not have to hatch in water.  The basal amniote was the ancestor of all mammals, birds and reptiles.  Varanopseids also belong to a subclassification of Aminota, Synapsida, in which all the organisms have one lower temporal fenestra.  Previously, varanopseids were thought to be part of the Order Pelycosauria, which included six families of basal synapsids.  The Pelycosaurs evolved in the Early Permian, about 290 million years ago.  However, now recent research has shown that Pelycosauria is actually a paraphyletic group.  Varanopseids are now instead classified as “basal synapsids.”  One family of these basal synapsids is the Varanopseidae.  The Varanopseids were mostly extant during Lower Permian in what is now North America, although there are a few specimens from the Upper Permian in Russia and South Africa.  There are four or five genera of varanopseids.  Common characteristics of varanopseids include long limbs, and a lightly built skeleton.  Palaeontologists believe these characters made the varanopseids quite agile.

The location where my nine specimens were collected was the Richards Spur Dolese Brothers quarry near Fort Sill Oklahoma.  In the quarry, there are a series of Ordovician arbuckle limestone fissures.  Fossil-rich sediments of Permian age filled in these fissures at a late date.  The Permian sediments consist of soft clays and coarser clast-based sediments.  The vertebrate remains found in the quarry are very well preserved, and have no visible crushing or warping.  Some specimens, however, are chipped, which may indicate long-distance transportation of the Permian sediments to the fissures.

Tasks Completed

So far, I have gained much experience in scientific drawing.  I have completed one practice specimen, and two of my nine varanopseid specimens.  I have also gained some experience in fossil preparation.  In addition, I have made preliminary observations of all nine specimens.  I have also read 12 journal articles concerning varanopseids and the Richards Spur deposits.

Tasks to Complete

I need to finish drawing all of the varanopseid specimens, and then focus on describing them in detail. I need to compare all the specimens to the literature to classify them properly.  I then need to study the conditions at Dolese, including all fauna that are found there.  From this, I will see if I have proven or disproved my hypothesis, and I will have to determine what implications that will have for my project.

References
Benton, M.J. Vertebrate Paleontology.  Chapman and Hall, 1997.

Berman, D.S., and R.R. Reisz.  1982.  Restudy of Mycterosaurus longiceps (Reptilia, Pelycosauria) from the Lower Permian of Texas.  Annals of Carnegie Museum, 51:423-453.

Corwin, S., and R.R. Reisz.  1999.  First record of Seymouria (Vertebrata: Seymouriamorpha) from Early Permian fissure fills at Richards Spur, Oklahoma.  Canadian Journal of Earth Science.  36:1257-1266.

Corwin, S., R.R. Reisz, and W.J. May.  2000.  Large dissorophoid skeletal elements from the Lower Permian Richards Spur fissures, Oklahoma, and their paleoecological implications.  Journal of Vertebrate Paleontology.  20(3):456-461.

Langston, Wann Jr., and R.R. Reisz.  1981.  Aerosaurus wellesi, new species, a varanopseid  mammal-like reptile (Synapsida: Pelycosauria) from the Lower Permian of New Mexico.  Journal of Vertebrate Paleontology.  1(1):73-96.

Modesto, S., C.A. Sidor, B.S. Rubidge, and J. Welman.  2001.  A second varanopseid skull from the Upper Permian of South Africa: implications for Late Permian ‘pelycosaur’ evolution.  Lethaia.  34:249-259.

Reisz, R.R.  1997.  The origin and early evolutionary history of amniotes.  Tree.  12(6):218-222.

Reisz, R.R., H. Wilson, and D. Scott.  1997.  Varanopseid synapsid skeletal elements from Richards Spur, a Lower Permian fissure fill near Fort Sill, Oklahoma.  Oklahoma Geological Notes.  57:160-170.

Reisz, R.R., Dilkes, D.W., and D.S. Berman.  1998.  Anatomy and relationships of Elliotsmithia longiceps broom, a small synapsid (Eupelycosauria: Varanopseidae) from the Late Permian of South Africa.  Journal of Vertebrate Paleontology.  18(3):602-611.

Reisz, R.R., and D.S. Berman.  2001.  The skull of Mesenosaurus romeri, a small varanopseid (Synapsida: Eupelycosauria) from the Upper Permian of the Mezen River Basin, Northern Russia.  Annals of Carnegie Museum, 70:113-132

Reisz, R.R., and Sutherland, T.E.  2001.  A diadectid (Tetrapoda: Diadectomorhpha) from the Lower Permian fissure fills of the Dolese quarry, near Richards Spur, Oklahoma.  Annals of Carnegie Museum.  70:133-142.

Reisz, R.R., V. Barkas, and D. Scott.  2002.  A new early Permian bolosaurid reptile from the Richards Spur quarry, near Fort Sill, Oklahoma.  Journal of Vertebrate Paleontology.  22(1):23-28.

