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Abstract

Most neogastropod families have a continuous record from the Cretaceous or Paleogene to the Recent. However, the fossil
record also contains a number of obscure nominal families with unusual shell characters that are not adequately placed in the
current classification. Some of these are traditionally regarded as valid, and some have been “lost” in synonymy. One such
“lost” family is the Pyramimitridae, established by Cossmann in 1901 for the Eocene genus Pyramimitra, and currently
included in the synonymy of Buccinidae. Examination of several species of inconspicuous, small turriform gastropods has
revealed a radula type so far unknown in Neogastropoda, and their shell characters identify them as members of the "extinct"
family Pyramimitridae. Neither the radular morphology nor the anatomy reveal the relationships of this enigmatic, “living
fossil” family. Molecular data (12S, 16S, 28S, COI) confirm the recognition of Pyramimitridae as a distinct family, but no sister
group was identified in the analysis. The family Pyramimitridae Cossmann, 1901, is thus restored as a valid family of
Neogastropoda that includes the genera Pyramimitra Conrad, 1865, Endiatoma Cossmann, 1896, Vaughanites Woodring,
1928, Hortia Lozouet, 1999, and Teremitra new genus. Pyramimitrids occur in the Recent fauna at bathyal depths of the Indo-
Pacific from Taiwan to Madagascar and New Zealand, with three genera and nine species (all but one new).
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Introduction

The evolutionary history of the predatory/scavenger Neogastropoda is a classic example of a successful, post-
Cretaceous radiation of marine snails. They are the most prolific group of marine predatory gastropods, including
no less than 12,000 species (WoRMS). Currently, Neogastropoda are classified in 39 Recent families (including
also fossil members) and seven exclusively fossil families (Bouchet & Rocroi 2005; with updates). Their
phylogeny is far from resolved despite several recent attempts, including the use of molecular characters (e.g.
Cunha et al. 2009; Oliverio & Modica 2010). Beyond the currently accepted families, a still larger number of
nominal families have been established in Neogastropoda and subsequently sunken into synonymy: no less than
102 such family group names are listed by Bouchet & Rocroi (2005) in the synonymy of the 39 accepted Recent
families. Some of these names were placed in synonymy based on different opinions in ranking (e.g., compare
Tucker & Tenorio 2009 vs. Puillandre et al. 2011 for Conoidea), while others have been “lost” for decades in the
graveyard of synonymy—for good or for weak reasons. One such "forgotten" family is the family Pyramimitridae,
established by Cossmann (1901) for the fossil genus Pyramimitra Conrad, 1865. Also included by Cossmann
(1901) in Pyramimitridae were Nassarina Dall, 1889 (now classified in the Columbellidae), and the fossil genera
Petrafixia Cossmann, 1901, and Pisanella Koenen, 1865 (an Upper Eocene fossil genus classified with doubt by
Beu & Maxwell (1987) in the Turbinellidae). The shell of Pyramimitra lacks any conspicuous characters; it is
medium-sized (about 10 mm in length), has weak columellar plications and superficially resembles both Mitridae
and Buccinoidea. Pyramimitridae was placed without discussion by Ponder and Warén (1988) in the synonymy of
Buccinidae, and this opinion was followed by Bouchet and Rocroi (2005).
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All fossil Pyramimitridae have a multispiral protoconch of 2.5-3.5 whorls, indicating planktotrophic larval
development. Sculpture of axial ribs, appearing on the second or third whorl, is reminiscent of that observed in
modern (and fossil) planktotrophic species of Fasciolariidae. By contrast, all but two Recent species possess a
large, bulbous, paucispiral protoconch, indicating non-planktotrophic development that may be correlated with
narrow geographical ranges. The exceptions are Teremitra efatensis and Vaughanites? superstes that have a
multispiral protoconch and broad distributions extending from the Philippines to Fiji, and the Philippines to Papua
New Guinea, respectively.
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