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Phosphatocopids are a group of small extinct marine crustaceans, which occur widespread in

Cambrian dysoxic benthic lithofacies. Whereas the anatomy of the earliest ontogenetic stages of

phosphatocopids, from the head larva with four pairs of appendages onward, is well

documented, that of more advanced or adult growth stages has remained almost unknown

(except for the external shields). Here we describe a three-dimensionally preserved specimen of

a late growth stage of Cyclotron angelini from the Furongian strata (~490 Ma) of northern Poland,

which possesses six pairs of appendages (2nd–7th pairs; antennula missing), much of setation, sternum

with paragnath humps, and the trunk end with the putative anus. Based on comparisons with known

phosphatocopids, the cephalic feeding system of this late larva comprises the antennae with their

gnathobase-like median structures on their syncoxa and the mandible with a likewise strong but oblique

gnathic coxal endite. Both appendages have a short, specialized endopod bearing a prominent, dentate,

stout median spine on its proximal portion. The antennulae are missing but, as in other

phosphatocopids, they are not expected to have contributed to the feeding and locomotory system like

they do in crustacean stem-lineage representatives and the Eucrustacea, especially in the early larval

phase. The lack of an antennal exopod and strong reduction in size of the mandibular exopod of C.

angelini suggest that these appendages had lost their function as locomotory and sweeping devices, in

contrast to other phosphatocopids (and eucrustaceans). Therefore, they may have served mainly for

food gathering in the vicinity of the mouth, which may represent an autapomorphy of this

phosphatocopid species. Furthermore, in this developmental stage of C. angelini the production of water

currents and movement of food particles toward the median food path was likely achieved by the large,

paddle-shaped setiferous exopods of the serially developed post-mandibular limbs. For comparisons, we

studied additional phosphatocopid specimens from the Dębki 2 borehole belonging to other taxa and

representing different ontogenetic stages. This is also the first report of exceptionally preserved cuticular

apodemes in phosphatocopids, extending internally and still bearing partly preserved, putative muscle

bundles. As known from extant eucrustaceans, these apodemes most likely served as attachment sites for

appendage muscles.
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