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Five new euchondrocephalan Chondrichthyes
from the Bear Gulch Limestone

(Serpukhovian, Namurian E2b) of Montana, USA

Richard LUND & Eileen D. GROGAN

Abstract

The Class Chondrichthyes has historically been classified into two distinct crown groups, Elasmobranchii and
Holocephali. Cladistic analyses result in the Holocephali being placed as the crown group of the Euchondrocepha-
li. Several other clades have been associated as stem groups of the subclass Euchondrocephali, but insufficient data
has rendered the relationships of these clades, and the basal phylogenetic structure of the euchondrocephalans,
obscure. Five new euchondrocephalan chondrichthyans from the Bear Gulch Limestone member of the Heath
Formation (Big Snowy Group, Serpukhovian, Upper Chesterian, Namurian E2b) that share similar dentitions and
also share autodiastylic suspensoria are described below. The new family Gregoriidae is erected, encompassing
the species Gregorius rexi, Bealbonn rogaire, Srianta srianta, S. iarlais and S. dawsoni. The Gregoriidae plesiomor-
phously and individually share teeth conforming to the several nominal species of the putative genus “Desmiodus”
ST. JOHN & WORTHEN 1875. This renders “Desmiodus” a nomen vanum. The Gregoriidae vary in neurocranial
proportions, symphysial elements, suspensorial details and postcranial morphologies. Cladistic analyses show
that the Gregoriidae form a monophyletic clade that has a basal position relative to the Orodus + Helodus-
Petalodontomorpha clade of the Euchondrocephali.

Introduction

The Class Chondrichthyes is classified into two distinct crown groups, Elasmobranchii and Holocephali
(OBRUCHEV 1967). Several other clades have been associated with the Holocephali as stem groups of the
subclass Euchondrocephali (LUND & GROGAN 1997a,b, GROGAN & LUND 1999, 2000) but insufficient
data renders the interrelationships of the euchondrocephalan groups obscure. Seventy-five percent of the
chondrichthyan species in the Bear Gulch Limestone are euchondrocephalans, indicating that this system-
atic unit represents the greatest range of morphological variation within the Class.

Five euchondrocephalan chondrichthyans from the Bear Gulch Limestone that share similar dentitions,
and autodiastylic suspensoria which are distinct from that of Debeerius ellefseni (GROGAN & LUND 2000),
are described below. There are striking differences among these taxa in suspensorial details, postcranial
morphologies (where this information is available), quality of preservation, and numbers of specimens. All
taxa, however, plesiomorphously share teeth conforming to various species of the putative form genus
“Desmiodus” ST. JOHN & WORTHEN 1875. Missing data limit our ability to characterize and intricately
analyze these five taxa cladistically, but they collectively provide deeper insight into the diversification of
the Euchondrocephali.

The Bear Gulch lens of the Bear Gulch member of the Heath Formation is a Serpukhovian (Upper
Chesterian, Namurian E2b) lagerstätte that preserved a tropical marine bay deposit of very high fish
diversity (LUND & POPLIN 1999). The ecology and depositional environment has been described else-
where (LUND et al. 1993, GROGAN & LUND 2002).
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