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ABSTRACT 
'e Asteroidea, Ophiuroidea, and Stenuroidea are the derived classes of the subphylum Asterozoa, the class Somasteroidea 
stemward within the subphylum. 'e Stenuroidea, originally recognized at the ordinal level and assigned to the Ophiuroidea, was 
judged unique and therefore cannot be subsumed within the Ophiuroidea and has been separated at the class level. Somasteroidea 
have multiple adaxial ossicles, and Asteroidea and Ophiuroidea both a single adaxial. 'e necessary and su(cient condition for 
assignment to the Stenuroidea is strict presence of either two, or rarely three or four, adaxial ossicles. Aside from ambulacral column 
con)guration, many stenuroid genera are similar to non-stenuroid asterozoans of all ages, natural selection apparently separating 
overall form from ambulacral column expression. Selective advantage(s) of the ‘extra’ adaxial might relate to presence of enlarged 
podia seated in the enlarged podial receptacles, and/or enhanced ambulacral *exibility. Intrageneric uniformity of expression 
is taken as favoring enduring selective advantage(s) that arose with a monophyletic stenuroid origin. Alternatively, similarities 
between certain stenuroids and certain asteroids and ophiuroids can be considered indicative of homoplasy, an approach given the 
current state of knowledge that imposes serious di(culties on phylogenetic interpretation. To place the Stenuroidea in context, the 
concept of the subphylum Asterozoa is surveyed along with concepts of those early echinoderm groups that have been the preferred 
subphylum outgroup candidates. Because a phylogenetic analysis failed to yield clear stenuroid clustering between the class and 
generic levels, intermediate taxonomic categories remain problematic. Eight available familial names are retained and the new 
families Hystrigasteridae, Stuertzasteridae, Erinaceasteridae, and Ptilonasteridae are recognized. 'e eighteen known stenuroid 
genera are reviewed.

INTRODUCTION
'e Paleozoic asterozoan order Stenurida Spencer, 1951, 
originally assigned to the (sub)class Ophiuroidea, has been 
retained at the ordinal level (Gladwell, 2018), abandoned 
(Dean Shackleton, 2005), and recognized at the class level 
(Blake, 2013, herein). 'e di+ering interpretations result 
from the perplexing nature of the “stenuroid condition,” it 
narrowly delineated by presence of two (or rarely three or 
four) adaxial ossicles immediately lateral to each axial rather 
than the adaxial series of somasteroids or the single adaxial of 
asteroids and ophiuroids. 

'e stenuroid condition provides a clear and unequivocal 
marker for exemplar compilation and review, these the 
primary goals of the present study. Once compiled, origin of 
the stenuroid condition can be interpreted in two ways, either 
as monophyletic or paraphyletic and/or polyphyletic. Herein, 
an interpretation of stenuroid monophyly is favored while 
also stressing the seemingly contradictory nature of available 
evidence.

Although presence of a single ‘extra’ adaxial in some fossils 
long was known to researchers, the )rst compilation was that 
of Spencer (1940), the author combining component genera 
at the end of his monograph in a non-Linnean “Section 
K.” Ordovician and Silurian stenuroids have been the most 
familiar representatives of the group whereas the youngest 
described is Permian (Sour-Tovar et al., 2023). 'e Early 

Devonian Hunsrück Slate stenuroids together with associated 
asteroids and ophiuroids record an otherwise unknown 
asterozoan diversity, thereby indirectly favoring signi)cant if 
undocumented subphylum presence through Paleozoic time. 
Inconstant preservation of Hunsrück specimens indirectly 
documents need for multiple specimens for the study of all 
fossil asterozoans. Fossils exhibiting the stenuroid condition 
are unfortunately infrequently encountered even by asterozoan 
standards, and many occurrences that have been recognized 
consist of only single or few incomplete specimens.

All four asterozoan classes (stemward Somasteroidea; 
derived Asteroidea, Ophiuroidea, Stenuroidea) are )rst 
recorded from a limited Early Ordovician stratigraphic 
interval. 'e record of early asterozoan diversity is argued 
as allowing the hypothesis that class-level lineages were 
established prior to the appearance of robust skeletonization. 
Assignment of the Somasteroidea (or a near but unknown 
somasteroid-like organism) to the stemward position is based 
on morphology rather than stratigraphic sequence (Spencer, 
1951; Blake, 2013; Blake and Guensburg, 2015). 

Known somasteroid genera (including Archegonaster, 
Chinianaster, Ophioxenikos, !oralaster, and Villebrunaster) 
are closely aligned in some treatments (e.g., Dean Shackleton, 
2005; Blake and Guensburg, 2015); however, greater 
complexity has been opined (Mooi and David, 2000, )g. 
6). 'e Asteroidea and Ophiuroidea traditionally have been 
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