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ABSTRACT 

The Niobrara Chalk, including the Fort Hays Limestone and Smoky Hill Chalk, was deposited during a period of high sea levels 
(Coniacian – Lower Campanian). Although the Fort Hays Limestone is relatively devoid of vertebrate remains, the Smoky Hill Chalk 
has produced a rich variety of well-preserved skeletons of fish, turtles, mosasaurs, pterosaurs, toothed birds and even a few dinosaurs. In 
the case of mosasaurs and pterosaurs, thousands of specimens have been collected in Kansas since the late 1860s. Elasmosaurids, 
however, are notable for their relative scarcity, especially when compared to the number of specimens collected from the underlying and 
the overlying strata when the sea was shallower and the eastern shore was closer. Nine partial specimens of elasmosaurids are 
documented from the upper (Lower Campanian) Smoky Hill Chalk and one is known from the Fort Hays Limestone (Lower Coniacian). 
Although the remains of polycotylid plesiosaurs are present throughout the Niobrara, they also occur more frequently in the upper 
Smoky Hill Chalk. The low numbers of elasmosaurid remains in the Niobrara Chalk suggests a possible preference for shallower water, 
near-shore environments where larger quantities of small prey were more likely to be available, and where the threat of predation was 
lower. 
 
 
 
 

 
INTRODUCTION 

 
The Fort Hays Limestone and Smoky Hill Chalk 

were deposited from early Coniacian through early 
Campanian time at the peak of the Niobrara 
Transgression. This is an interval of about 7 million 
years, approximately 89-82 mya. The Western Interior 
Sea was near its greatest extent during a period of high 
sea levels worldwide. The area in present day Kansas 
where the Niobrara limestones and chalks were 
deposited was hundreds of kilometers from the nearest 
coastlines to the east and southeast (Hattin, 1982). The 
Fort Hays Limestone has produced few vertebrate 
fossils other than shark teeth (Frey 1972, Shimada, 
1996; Shimada and Everhart, 2003; Everhart, 2005c) 
whereas the Smoky Hill Chalk is well known for its 
excellent preservation of numerous remains of 
complete fish, turtles, mosasaurs, pterosaurs and 
toothed birds.  

Although the remains of Late Cretaceous 
elasmosaurids have been discovered around the world, 
ten of the fourteen genera are reported from North 
America (Gasparini, et al., 2003). However, the 
remains of plesiosaurs, in general, and elasmosaurs 
(Russell, 1988; Everhart, 2005a) in particular, are 
conspicuous by their relative scarceness and 
fragmentary nature compared to the number of 
specimens reported from the underlying and more 
poorly exposed Graneros Shale, Greenhorn Limestone 

and Carlile Shale (Schumacher and Everhart, 2005), 
and from the overlying Pierre Shale (Cope, 1868, 1872; 
Storrs, 1999; Carpenter, 1999; Cicimurri and Everhart, 
2001; Everhart, 2000, 2005d).  

Cope (1868) described the first known 
elasmosaurid (Elasmosaurus platyurus; ANSP 10081; 
see also Everhart, 2005d; Sachs, 2005), and a second 
specimen, (“Plesiosaurus gulo,” Cope, 1872; KUVP 
1329) from the Middle Campanian Pierre Shale of 
western Kansas. Between 1874 and 1895, the 
fragmentary remains of seven additional elasmosaurids 
were collected from the underlying Niobrara Chalk. All 
of these Niobrara specimens (Table 1) were originally 
described and named by Williston (1890b; 1903; 
1906), but only the first named (“Cimoliasaurus” 
snowii = Styxosaurus snowii) is currently recognized as 
valid. G. F. Sternberg discovered two additional, partial 
specimens in the mid 1920s. Subsequently, Welles 
(1943, 1952) reviewed North American elasmosaurids 
and renamed most of the specimens described by 
Williston. The last known elasmosaurid remains were 
discovered in the Smoky Hill Chalk about 1975, but 
were not reported. More recently, most of the earlier 
discovered specimens have been re-evaluated and are 
considered to be "Elasmosauridae indeterminate" by 
Storrs (1999), or are referred to S. snowii by Carpenter 
(1999).    

Much of the difficulty encountered over the years 
with  identifying these  remains to species has been due  


