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A new species of Allocryptaspis (Heterostraci)
from the Early Devonian,
with comments on the structure of the oral area
in cyathaspidids
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Abstract

Allocryptaspis sandbergi n. sp. is described from the Lower Devonian Water Canyon Formation of Utah and a review
of the genus shows that the previously described A. flabelliformis is not a valid species. The presence of plates from
the oral cover in the material of A. sandbergi n. sp. enables a new reconstruction of the oral area to be made. This
indicates that the previous reconstruction for this genus, and for cyathaspidids as a whole, is incorrect in that they
did not possess finger-like oral plates but had an oral cover consisting of a small number of large plates. An
assessment of cyathaspidid mouthparts as known shows that these animals must have been initially benthonic
suspension feeders that radiated into deposit feeding and epilithic grazing.

Introduction

The extensive fauna of vertebrates from the Lower and Middle Devonian Water Canyon Formation of
northern Utah was initially reported and described by BRANSON & MEHL (1931), and subsequently
described in detail by DENISON (1952, 1953, 1958, 1967). A major part of the fauna consists of heterostra-
cans and although these are mostly pteraspidids one cyathaspidid, Allocryptaspis utahensis, is also found
there. The genus Allocryptaspis is otherwise only known from the Beartooth Butte Formation (Emsian) of
Wyoming (DENISON 1953), and the Holland Quarry Shale (late Lochkovian-early Emsian) of Ohio
(DENISON 1960, WOOD 1988). During field work on the Water Canyon Formation specimens of a small
species of Allocryptaspis were discovered at one locality within the lower part of the upper or Grassy Flat
Member, which has been dated as Emsian on the basis of faunal similarities to vertebrate horizons in
Nevada, California, and Wyoming (ELLIOTT & JOHNSON 1997 and references therein). The new material
of Allocryptaspis prompts a revision of the genus, and the presence of plates from the oral cover permits a
reanalysis of the oral plate arrangement and feeding methods in this genus and in early vertebrates in
general.

Materials and methods

The material consists of disarticulated dorsal and ventral shields, body scales, and oral plates scattered
through the basal part of one bed of dolomitic quartz-arenite. The specimens are exposed on the bottom
surface of the bed and almost every specimen, including the small plates and scales, is preserved in a
convex-down position although there are no other indications of preferential orientation.

The material was prepared mechanically using a vibrotool with a tungsten-carbide bit. In one case a
specimen was reversed on plastic and then etched using 10 % acetic acid. The measurements and ratios
used (Table 1) follow those developed by DENISON (1964). The specimens are deposited in the collections
of the Field Museum of Natural History, Chicago, and bear their catalog numbers (prefixed FMNH-PF).
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