Report on Fall 2012 Sabbatical 
S. Christopher Bennett, Ph.D.
For my sabbatical I proposed that I would examine the structure and function of the wings of pterosaurs by way of detailed mapping of the patterns of actinofibrils and other structures in the wings of specimens of the pterosaurs Rhamphorhynchus (the so-called Zittel wing and Darkwing specimens) and Pterodactylus (the Vienna specimen), which have exquisitely preserved soft tissues of the wing membranes. Working at home where I had access to the multiple computer systems and software needed to conduct the study, photos of the specimens that had been taken with an 18 MP digital SLR camera and macro lens at near minimum focal distance to produce several vertically overlapping rows of multiple laterally overlapping high resolution images were composited into single large photomosaics using Microsoft Image Composite Editor (Version 1.4.4.0, Microsoft Corporation, Redmond, WA). In the case of the Zittel wing (BSP 1880 II 8),130 images were composited into a 422 MB TIFF photomosaic with a resolution of ~91 pixels/mm. The photomosaics was temporarily divided into smaller sections in separate files that were processed using Paint Shop Pro 8 (Jasc Software, Minneapolis, MN) in order to map various features of the specimen (e.g., bones, raised longitudinal strips, blood vessels, folds) onto separate layers. Subsequently, the layers and sections were reassembled and edited using Adobe Photoshop CS5 Extended (Adobe Systems, San Jose, CA) to complete the maps. The mapping was incredibly tedious work, but the detailed maps that resulted provide a wealth of new information about pterosaur wings. 
During the course of the project a small calcitic fragment was discovered lying within a groove between two raised longitudinal strips on the Zittel wing, which demonstrates that the accepted interpretation of the Zittel wing (i.e.,  raised longitudinal strips on the wing's surface represent  structural fibers within the wing membrane that endowed it with special properties) is incorrect. In addition, I became convinced that time spent analyzing the Darkwing specimen would not be as productive as time spent analyzing a third Rhamphorhynchus specimen, the Marsh specimen (YPM 1778), so I traveled to New Haven to examine and photograph that specimen in the Yale Peabody Museum, and then mapped it after my return. 

There have been more, and more exciting, results than expected, and it will take me longer to write them up than I expected; however, the new interpretation of the pterosaur wing should overturn much that has been generally accepted by pterosaur workers and lay the ground work for new studies of the aerodynamics of pterosaur wings. I have a detailed manuscript nearing completion (currently 54 ms. pp. and 11 figs.) and am working to summarize the results in a manuscript that will be submitted to Nature. In addition, I have submitted an extended abstract on the work and will make a platform presentation on it at the Rio International Symposium on Pterosaurs in May, 2013 in Rio de Janeiro, Brazil. I attach a copy of the abstract. 
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