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DID PACHYCEPHALOSAURS (ORNITHISCHIA: DINOSAURIA) 
REALLY BUTT HEADS? 

Kenneth Carpenter 
Department of Earth Sciences, Denver Museum of Natural History, 

Denver, Colorado 80205 

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 

Dean A. Pearson 
Department of Paleontology, Pioneer Trails Museum, Bowman, North Dakota 58623 

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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Fossils were recovered from the brownish orange sandstones by surface prospecting and 
through the dry screening of bulk-sampled matrix. Isolated fragments of large bones (probably 
brontotheriid) were found in gravel deposits, but most are waterworn and heavily abraded. 
About 1800 specimens have been collected to date from the Medicine Pole Hills localities. The 
fauna is notable because of 1) its high diversity, especially in mammalian taxa; and 2) the 
appearance of crocodilians and tapirs, rarely found in Chadronian faunas. The nine orders 
represented by 18 mammalian taxa, so far identified, represent a highly diverse fauna when 
compared to other Chadronian localities in North America. Continuing study of the Medicine 
Pole Hills fauna, by members of the Pioneer Trails Museum, will undoubtedly add to our 
knowledge of the Chadronian fossil record in North Dakota. 

Table 1 
Vertebrate Taxa of the Medicine Pole Hills Local Fauna 

Class Osteichthyes Class Mammalia, continued 
Order Siluriformes Order Insectivora 

Family Ictaluridae indeterminate gen. & sp. 
Ictalurus sp. Order Lagomorpha 

Order Amiiformes Family Leporidae 
Family Amiidae Palaeolagus sp. 

amiid indeterminate gen. & sp. Order Rodentia 
Order Lepisosteiformes Family Ischyromyidae 

Family Lepisosteidae cf. Ischyromys sp. 
Lepisosteus sp. Family Eutypomyidae 

Class Amphibia Eutypomys sp. 
Order Anura Order Creodonta 

anuran indeterminate gen. & sp. Family Hyaenodontidae 
Class Reptilia cf. Hyaenodon sp. 

Order Chelonia Order Carnivora 
chelonia indeterminate gen. & sp. Family Canidae 
Family Testudinidae Hesperocyon sp. 

Stylemys sp. Order Artiodactyla 
Family Trionychidae Family Leptochoeridae 

cf. Plastomenus sp. cf. Stibarus sp. 
Trionyx sp. Family Tayassuidae 

Order Squamata cf. Perchoerus sp. 
squamatan indeterminate gen. & sp. Family Merycoidodontidae 
Family Iguanidae cf. Merycoidodon sp. 

Aciprion sp. Family Camelidae 
Family Anguidae Poebrotherium sp. 

Glyptosaimis sp. Family Leptomerycidae 
Family Xenosauridae Leptomeryx sp. 

Exostimis sp. Order Perissodactyla 
Family Varanidae Family Equidae 

cf. Saniwa sp. Mesohippus sp. 
Order Crocodylia Family Tapiridae 

crocodilian indeterminate gen. & sp. cf. Protapirus sp. 
Class Mammalia Family Helaletidae 

Order Marsupialia cf. Colodon sp. 
Family Didelphidae Family Brontotheriidae 

Peratherium sp. cf. Brontops sp. 
Order Leptictida Family Rhinocerotidae 

Family Leptictidae cf. Subhyracodon sp. 
Leptictis sp. 
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