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Synechodontiform sharks
(Chondrichthyes, Neoselachii)
from the Upper Cretaceous of Antarctica

Stefanie KLUG, Jiirgen KRIWET, Juan M. LIRIO & Hector J. NUNEZ

Abstract

The taxonomy of Upper Cretaceous synechodontiform sharks from the James Ross Basin, northern Antarctica,
is reviewed. All material is from the Santa Marta Formation (late Coniacian—latest Campanian) of James Ross
Island and contributes significantly to our knowledge of synechodontiform diversity and biogeographic patterns.
Synechodontiforms are represented by two taxa, Sphenodus and Paraorthacodus. The teeth of the Antarctic Sphenodus
species differ from most known species assigned to this genus. However, the imperfect preservation does not
allow any specific identification of this Antarctic shark. The size of its teeth indicates that this shark probably
measured at least 5 m in total length. A new species, Paraorthacodus antarcticus, is introduced. Paraorthacodus is
confined to the Santa Marta Formation (Santonian to early Campanian Lachman Crags and late Campanian to
early Maastrichtian Herbert Sound members), whereas Sphenodus occurs in the Herbert Sound Member and the
Maastrichtian Lépez de Bertodano Formation. The occurrence of synechodontiform sharks in the James Ross
Basin correlates with an interval of enlargement of the trans-equatorial Tethyan seaway within the Coniacian-
Maastrichtian interval. The absence of all synechodontiforms in Antarctica after the K/T boundary, conversely,
concurs with a drop in surface water temperatures.

Introduction

Synechodontiform sharks are an extinct group of basal neoselachians (DUFFIN & WARD 1993) and in-
clude at least three families, Orthacodontidae, Palaeospinacidae and Pseudonotidanidae. The fossil history
of these families ranges from the Early Triassic to the Late Palacogene (e.g., DUFFIN 1982, THIES 1982,
SIVERSON 1992, DUFFIN & WARD 1993). Recently, IVANOV (2005) described some isolated teeth of
Synechodus antiquus from the lower Permian of the Ural region, making it the oldest documented record
of a synechodontiform and extending the fossil record of Synechodus back into the Palaeozoic.

Remains of synechodontiform sharks, especially isolated teeth, are quite abundant in Mesozoic and
Palaeogene strata of the Northern Hemisphere (e.g., MAISEY 1985, CAPPETTA 1987,1992, DUFFIN & WARD
1993, BOTTCHER & DUFFIN 2000, REES 2000, KRIWET 2003a, KRIWET & KLUG 2004, YAMAGISHI 2004,
KLUG & KRIWET 2006). Conversely, their fossil record in the Southern Hemisphere is very incomplete
and only few occurrences have been described to date (e.g., RICHTER & WARD 1990, SIVERSON 1997).
The presence of Sphenodus and Paraorthacodus in Antarctica was already indicated by KLUG et al. (2005)
and KRIWET et al. (2006), but no detailed systematic description has been presented to date. The few
published records of synechodontiform sharks from the Southern Hemisphere reveal the still incomplete
knowledge of Cretaceous selachians in high latitudes compared to those of other regions. It is, therefore,
the purpose of this paper to present a thorough description of the Antarctic synechodontiform sharks.
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