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ABSTRACT 
Hypotheses concerning mosasaur ecology and geographic distribution have been based on historic collections from western 

Kansas, from the Smoky Hill Member of the Niobrara Formation. The analysis presented here reexamines many of the classic 
localities in order to more precisely determine the stratigraphic position of mosasaur specimens in museum collections. 
Unfortunately, less than 10% of the more than 2000 specimens examined have sufficient locality information to ascertain 
stratigraphic position. Nonetheless, analysis of the newly compiled data shows that all growth stages ofmosasaurs were recovered 
from throughout the Smoky Hill Member, contrary to previous hypotheses. Juveniles and adults of the same species occur in the 
same stratigraphic horizon. Thus juveniles were present throughout the Niobrara seaway and not restricted to nearshore nurseries. 

INTRODUCTION 

Mosasaur specimens have been recovered from 
beds deposited within the epicontinental seaway which 
covered central North American in the Cretaceous. 
Collections from the Late Cretaceous, Smoky Hill Chalk 
Member of the Niobrara Formation of Kansas were 
recovered between 1871 and 1901. These beds are 
exposed in outcrops along river drainages in western 
Kansas. Collecting was often carried out under tenuous 
circumstances. O. C. Marsh (1870, personal notes) 
commented, "October, November and December no 
Indians, and hence good time if no escort [is 
available?]". He went on to say, "Dr. Sternberg 
collected only while marching with a [cavalry?] 
command after Indians and hence had to leave many of 
the best things for want of time." (Marsh, 1870, personal 
notes). Under these conditions, it should not be 
surprising that the historic collections from western 
Kansas lack precise stratigraphic or geographic 
information. However, these collections consist of more 
than 2500 excellent specimens of mosasaurs. 

Over the years, researchers have proposed many 
generalizations concerning the ecology, diversity, 
population structure, and species turnover of mosasaurs. 
These ideas are so often repeated that they have become 
accepted as fact. Williston (1892, 1898, 1904) first 
proposed hypotheses concerning mosasaur distribution, 
ecology, and evolution. Russell (1967) repeated these 
views almost without change. Williston's and Russell's 
hypotheses were made before the present understanding 
of the stratigraphy of the Niobrara Formation was 
completed. The entire Smoky Hill Chalk was treated as a 
synchronous depositional event. Subsequent writers 

repeated the original hypothesis and embellished on it to 
build new hypotheses (e.g., Martin and Rothschild, 
1989; Carroll, 1988). 

The Niobrara Formation is composed of two 
members: the lower Fort Hays Limestone Member and 
the upper Smoky Hill Chalk Member. Bioturbated 
limestone and chalk make up the almost 72 ft of the Ft. 
Hays Member that is the lower part of the Niobrara. The 
Smoky Hill Chalk Member averages from 400 ft to 655 
ft in thickness. It is primarily composed of obscure to 
well laminated fissile chalk, interbedded with hundreds 
of bentonites. Laminations are the result of vertical 
variation in abundance of fecal pellets. Coccoliths that 
compose the fecal pellets are pristine with little abrasion 
or etching. The matrix is composed of a heterogeneous 
mix of coccoliths, planktonic foraminifera, crystals of 
secondary calcite, and noncarbonate particles. Dark 
coloration of slightly weathered chalk is the result of 
organic carbon and the presence of crystalline pyrite. 
Presence of organic carbon and framboidal pyrite in 
these rock indicates that reducing conditions prevailed 
in the chalk forming muds. Bentonites are the result of 
intermittent volcanic activities to the west of the seaway 
(Hattin, 1982). 

Using lithology, Hattin (1982) named 23 marker 
units in the Smoky Hill Chalk Member. These marker 
units are traceable throughout Kansas and Colorado, 
permitting more precise stratigraphic placement of 
specimens than had been possible previously. 
Generally, erosion has removed all except the lower 
beds of the Smoky Hill, in the easternmost exposures 
(Figure I). Thus, in the Smoky Hill Member, 
progressively younger beds are exposed from east to 
west. Stratigraphic placement of specimens is more 
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