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from the Bear Gulch Limestone
(Chesterian, Serpukhovian)

of Montana, USA
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Abstract

The isolated Visean (Scotland) and Chesterian (USA) spines named Harpacanthus fimbriatus can now be attributed
to the anterior tenaculae of an autodiastylic holocephalimorph chondrichthyan on the basis of specimens from the
Upper Chesterian (Serpukhovian) of Montana, USA. The Montana specimens exhibit these organs as three pairs
of rostrally located anterior tenaculae. An isolated braincase of the holocephalan Traquairius nudus with a long,
antorbitally articulated median anterior tenaculum is also described. All previously know anterior tenaculae have
been demonstrated to be male secondary sexual characters, and thus we conclude the same for the tenaculae of
these species. The sporadic occurrences and possible developmental origins of anterior tenaculae among the
Holocephalimorpha are discussed.

Introduction

Harpacanthus fimbriatus was originally described from the Visean of Scotland on the basis of a single sharply
curved spine armed with a distal double row of elongated conical denticles (STOCK 1883, TRAQUAIR
1886). A second spine was identified by NEWBERRY (1889) from the St. Louis Limestone (Chesterian) of
Alton, Illinois. Subsequently, four specimens, two of which are associated with articulated endoskeletal
material, have been recovered from the Upper Chesterian (Namurian E2b, Serpukhovian) Bear Gulch
Limestone lens, Bear Gulch Member of the Heath Formation of Fergus County Montana. The spines of the
Bear Gulch Harpacanthus do not differ from the Stock and Newberry spines. An isolated neurocranium of
Traquairius nudus that bears a long median anterior tenaculum, also from the Bear Gulch Limestone, is also
described and the relationships of these two species to the Holocephali are discussed.

Materials and methods

One of the four specimens of Harpacanthus fimbriatus from Bear Gulch is that of an articulated male
chondrichthyan in lateral view, lacking the distal part of the tail, with several of the typical spines at the
anterodorsal extremity of its poorly preserved head. The second specimen consists of a well-preserved head
in dorsoventral view with three pairs of the characteristic spines in articulation in front of the anterior
extremity of the chondrocranium. The third specimen consists of three articulated spines, and the fourth
specimen consists of a coprolite containing several spines and ring centra in a matrix of amorphous calcium
phosphate.

The specimens of H. fimbriatus were prepared manually, while the specimen of Traquairius nudus was
prepared in part with acetic acid. Images were prepared with a Microtek Scanmaker 5600 flatbed scanner
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