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The braincase of Neoproscinetes penalvai 
(Pycnodontiformes, Pycnodontidae)

Lúcio Paulo MACHADO

Abstract

Neoproscinetes penalvai exhibits the most well-preserved braincase among pycnodonts, however it has not yet 
been completely described. The braincase of N. penalvai is herein examined on the basis of new acid-prepared 
specimens. It is formed by a mesethmoid, orbitopterosphenoids, sphenotics, parasphenoid, prootics, supraotic, 
and exoccipitals, but lacks pterotics, opisthotics, intercalars, basioccipital, and epioccipitals, ossifications which 
are present in the other well-preserved pycnodont braincase, i.e. Mesturus sp. The remarkable preservation al-
lowed the observation of most of the foramina for cranial nerves and blood vessels, the utricular and saccular 
recesses, and the grooves for the anterior and posterior semicircular canals.

Introduction

Pycnodontiformes is an exclusively fossil fish group ranging from the Neotriassic (of Lombardy, north Italy; 
TINTORI 1981) to the Eocene (of Monte Bolca; BLOT 1987). The pycnodonts are clearly neopterygians but 
their phylogenetic position within this group is still far from being a consensus, even if most propositions 
place them somewhere close to the teleosts (e.g., GARDINER et al. 1996, NURSALL 1996, NURSALL & 
CAPASSO 2004, and ARRATIA 1999).
 Despite the fact that most Pycnodontiformes have a well-described anatomy we do not know much 
about the endocranial elements of this group. Pycnodonts generally possess a highly developed dermal 
covering in the skull and often the dermatocranium collapses into the posttemporal fossae during fos-
silization, rendering the visualization of endocranial elements impossible. Only two pycnodonts exhibit 
well-preserved braincases: Mesturus sp. (TIMGP Pi 1261, locality unknown) and Neoproscinetes penalvai 
(SANTOS 1970) (Fig. 1) from the Santana Formation, Araripe Basin, Northeast of Brazil. There are also 
a good number of endocranial elements preserved in Iemanja palma WENZ, 1989 (Santana Formation), 
Micropycnodon kansasensis (HIBBARD & GRAFFHAM, 1941) (Niobrara Formation, Kansas, USA), Pycnodus 
apodus (VOLTA, 1809) (Monte Bolca, North of Italy), and Turbomesodon relegans POYATO-ARIZA & WENZ, 
2004 (Solnhofen Limestone, Bavaria, Germany).
 The only extensive description of a pycnodont braincase was made by NURSALL (1999a) based on 
a remarkable, well-preserved braincase of Mesturus sp. This isolated and highly ossified braincase was 
considered by NURSALL to show the basic plan of a pycnodont braincase. A series of structures and 
features of the braincase of Neoproscinetes penalvai were described by NURSALL & MAISEY (1991) and 
NURSALL (1996, 1999a), but none of these articles focused on the braincase of N. penalvai.
 Beside Mesturus sp. and N. penalvai, another pycnodont taxon with well-preserved endocranial elements 
is Iemanja palma, but this is not sufficient to provide a complete description. As commented by NURSALL 
(1999a) the holotype of Pycnodus apodus presents a complete supraotic (= supraoccipital of NURSALL, 
and originally described as a posttemporal by BLOT 1987). One acid-prepared specimen of Turbomesodon 
relegans (NHML 37109) exhibits part of a supraotic and the exoccipitals, fragments of prootics, and some 
features on the parasphenoid still not reported for this species. DUNKLE & HIBBARD (1946) described 
endocranial elements and features such as grooves for the palatine ramus of the facial nerve, the vagal 
foramen, the basipterygoid process, etc., in one specimen of Micropycnodon kansasensis (KUMNH 7030).
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