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Synapsid fauna of the Upper Pennsylvanian Rock
Lake Shale near Garnett, Kansas

and the diversity pattern of early amniotes

Richard A. KISSEL & Robert R. REISZ

Abstract

Stream channel infills near Garnett, Kansas preserve the most abundant and diverse assemblage of amniotes
known from the Carboniferous. In addition to the diapsid Petrolacosaurus kansensis and the synapsids Haptodus
garnettensis, Xyrospondylus ecordi, and Ianthasaurus hardestiorum, at least three additional synapsid taxa can be
recognized, including a new eupelycosaur genus that is represented by a partial skull and an isolated maxilla.
Ianthodon schultzei n. gen. et sp. possesses three premaxillary and seventeen or eighteen maxillary teeth, and the
individual teeth are generally conical in outline with only a slight recurvature near the tip. On the lingual surface,
the teeth possess densely packed longitudinal fluting that extends to the tip of each tooth. No distinct caniniform
tooth is present on the maxilla, but there is a modest caniniform region along the anterior one-third of the bone.
I. schultzei is also characterized by a tall lacrimal, and the pineal foramen is found at the midpoint of the median
parietal suture. Available evidence suggests that Ianthodon is a member of Sphenacodontia and is positioned
within the “haptodont” grade of synapsids. Phylogenetic evidence and a review of occurrence data from Garnett
and the 21 other reported Pennsylvanian amniote-bearing localities indicate that the early history of Amniota is
characterized by: 1) a basal dichotomy into synapsids and sauropsids; and 2) an uneven rate of diversification,
with synapsids rapidly diversifying and quickly developing a dominant role in the terrestrial ecosystems of the
late Paleozoic.

Introduction

With at least 100 species of fossil taxa recognized, including 39 megaplant, 47 palynomorph, 5 arthropod,
and 9 vertebrate species, the Missourian Garnett fossil locality of eastern Kansas (Fig. 1A) has produced the
most diverse Pennsylvanian terrestrial flora and fauna known from North America (REISZ et al. 1982,
REISZ & BERMAN 1986). The fossiliferous sediments at Garnett are the calcareous shales of the Rock Lake
Member of the Stanton Formation (Fig. 1B), which are interpreted as a stream channel fill that was
deposited during the gradual flooding of a stream valley during a regressive-transgressive sequence
(REISZ & BERMAN 1986). Most of the vertebrate remains recovered from the locality are those of terrestrial
amniotes, and the Garnett synapsid fauna represents the most abundant and diverse known for the
Pennsylvanian. Of the eight amniote taxa recognized from the site, six synapsids have been identified: the
edaphosaurid Ianthasaurus hardestiorum (REISZ & BERMAN 1986), the sphenacodontian Haptodus garnet-
tensis (CURRIE 1977), the enigmatic Xyrospondylus ecordi (REISZ et al. 1982), an undescribed ophiacodontid
that may be referable to the genus Ophiacodon (REISZ & BERMAN 1986), an undescribed sphenacodontian
(R. Reisz pers. obs.), and the new form described herein. Note that the nomen Ianthasaurus hardestiorum
replaces that of Ianthasaurus hardestii here. In their description of the form, REISZ & BERMAN (1986)
indicate that the specific name of Ianthasaurus hardestii honours Mr. and Mrs. C. A. Hardesty, the owners
of the property on which the type specimen was found. However, since the specific name is intended to
recognize the Hardesty family, the proper nomen for the species is Ianthasaurus hardestiorum (C. Sidor pers.
comm. 2002). We recognize that correction and the nomen Ianthasaurus hardestiorum is used herein.
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