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            Abstract
Stylophora are a peculiar extinct group of asymmetrical deuterostomes whose biological affinity has been fiercely debated1,2,3,4,5,6,7,8,9,10,11,12,13,14,15. Disarticulated skeletal elements of a ceratocystid stylophoran recovered from the earliest Middle Cambrian of Morocco are not only the oldest stylophorans in the fossil record, but their exceptional preservation provides crucial data on the microstructure of its skeleton. Stylophoran plates are constructed of a three-dimensional mesh, termed ‘stereom’, identical to that of living echinoderms in which stereom microstructure provides a reliable guide to the nature of the investing soft tissues16,17,18. Using modern echinoderm anatomy to interpret stereom microstructure of stylophoran elements, here we show that the large proximal lumen of their appendage was filled with muscle and that ligamentary tissues bound distal elements firmly together. We find no evidence for a mouth in the proximal lumen and no evidence that the covering plates of the appendage were articulated. Thus, although skeletal structure suggests that stylophorans are echinoderms, their appendage was not a feeding arm but a muscular locomotory organ.
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                    Figure 1: The stylophoran  Ceratocystis.[image: ]


Figure 2: 
                        The stylocone of 
                        Ceratocystis
                         sp.
                      [image: ]


Figure 3: Stereom of the stylocone and distal appendage ossicle of ? Ceratocystis.[image: ]


Figure 4: 
                        Stereom fields in modern echinoderms.
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        Editorial Summary
Farewell to feeding arms
The stylophorans are an extinct group of animals classified variously as early echinoderms or chordates. Their uncertain ancestry reflects the difficulty of working out their precise body plan and lifestyle. Newly discovered fossil fragments from the Middle Cambrian of Morocco go some way towards clarifying matters, in particular relating to a structure sometimes called a feeding arm. The new fossils favour an echinoderm-like body plan but the ‘feeding arm’, sometimes invoked as an echinoderm-like attribute, has no mouth; rather it seems to be a muscular appendage used in locomotion.
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