
PALAIOS, 2013, v. 28, p. 359–372 
Research Article 
DOI: 10.2110/palo.2012.p12-094r 
 
The Curse of Rafinesquina: Negative taphonomic feedback exerted by strophomenid 

shells on storm-buried lingulids in the Cincinnatian Series (Katian, Ordovician) of 

Ohio 

Rebecca L. Freeman,1* Benjamin F. Dattilo,2 Aaron Morse,3 Michael Blair,2 Steve 

Felton,4 and John Pojeta, Jr.5 

1Department of Earth and Environmental Science, University of Kentucky, Lexington, 
Kentucky 40506, USA, rebecca.freeman@uky.edu; 2Department of Geosciences, Indiana 
University–Purdue University Fort Wayne, 2102 Coliseum Blvd., Fort Wayne, Indiana 
46805-1499, USA, dattilob@ipfw.edu; 3Department of Geological Sciences, Ball State 
University, Muncie, Indiana, 47306, USA, apmorse@bsu.edu; 45678 Biscayne Avenue, 
Cincinnati, Ohio 45248; 5U.S. Geological Survey, Department of Paleobiology, Museum 
of Natural History, P.O. Box 37012 NHB MRC 121, Smithsonian Institution, Washington, 
D.C. 20013-7012, USA, pojetaj@si.edu 
*Corresponding author. 
 
Keywords: obrution, tempestite, ecosystem engineering, shell bed, spoil disposal 

ABSTRACT 

Thousands of lingulid brachiopods were found clustered beneath hundreds of individual 
valves of the strophomenid brachiopod Rafinesquina in the Upper Ordovician of Ohio. 
This association suggested a relationship between the two brachiopods, but the nature of 
this relationship was unclear. We utilized serial thin sectioning to examine these 
brachiopods and to determine the origin of the bed in which they were found. 
Sedimentary structures, mixed taphonomies, and stratigraphic and paleogeographic 
setting suggest that the lingulids occupied a hiatal concentration that had previously been 
reworked, but not significantly transported, by tropical storms. The final burial event was 
a storm that exhumed living lingulids along with disarticulated Rafinesquina shells from 
the same sediments. Neither living nor dead shells were transported, but were reworked 
locally, then reburied together. The lingulids then burrowed upward to escape, but most 
were trapped by the concave-downward Rafinesquina shells that had been redeposited 
above them. This finding offers the first documented example of negative ecosystem 
engineering and taphonomic feedback in the fossil record, as well as the oldest 
documented lingulid escape traces. It also suggests that taphonomic feedback can be 
subdivided into live-dead interactions that occur under normal background depositional 
conditions and those that occur during periodic short-lived sediment-reworking events, 
such as storms and tsunamis. 
	  


