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The hypothesis that pachycephalosaur dinosaurs used their massive dome heads in head-
to-head butting is reexamined. Such behavior would seem anatomically unlikely. Instead, flank 
butting is suggested by the available evidence. 

Two types of flank butting are recognized. One type was seen in Pachycephalosaurus, 
Prenocephale, and Stegoceros, all of which have thickened cranial domes. Such domes would 
maximize the mass of the head in flank-directed blows. The second type of butting was seen 
in Stygimoloch. The squamosal horns seem to be an adaptation for causing maximum pain 
locally during flank butting, but without causing serious injury. 

A new reconstruction of the skull and head of Stygimoloch is presented. The head 
restoration differs from previous versions in that the squamosal horns are directed more laterally 
than dorsally. In addition, the shelf above the orbital is much broader than in other 
pachycephalosaurs. 

THE MEDICINE POLE HILLS LOCAL FAUNA — THE FIRST DIVERSE 
CHADRONIAN (LATEST EOCENE)-AGE FAUNA FROM NORTH DAKOTA 
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Vertebrate fossils have been collected since 1989 from the lower part of the Chadron 
Formation, in the Medicine Pole Hills, seven miles south of Rhame, Bowman County, 
southwestern North Dakota. Although the Chadron Formation is exposed in other areas in the 
state, this is the first report of an abundant vertebrate local fauna of significant diversity. A 
preliminary faunal list is given in Table 1. On the basis of a brontotheriid, the Medicine Pole 
Hills Local Fauna is interpreted as Chadronian in age. 

Outcrops of the Chadron Formation in the Medicine Pole Hills are few and restricted to 
butte tops. The thickness of these strata varies from a few centimeters to as much as 5.2 m (17 
ft), as measured in drill holes (E.C. Murphy, North Dakota Geological Survey, written comm., 
1992). The deposits are composed of a brownish orange, medium- to fine-grained, 
unconsolidated arkosic sandstone, which overlies a thin conglomeratic layer. The base of this 
gravel lies unconformably on a cemented sandstone that is interpreted as part of the Bullion 
Creek Formation. 
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