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Harpacticoida s. str. The two new species of Gelyelloida discovered in South Carolina will likely belong to a new 
genus (J. Reid, com. pers.), but they also present great reductions in segmentation and setation of appendages and 
will not add much to the discussion at an ordinal level.

The phylogenetic status of Cyclopoida is controversial in the history of copepod classification. Thorell18 con-
sidered Gnathostoma, Siphonostoma and Poecilostoma to be subgroups of Cyclopoida. Kabata70 divided cyc-
lopoids into three separate orders, with poecilostomatoids and siphonostomatoids closer together. Huys and 
Boxshall5 considered Poecilostomatoida and Cyclopoida to belong to separate lineages within Podoplea. This was 
questioned later by Martinez Arbizu21, who indicated that Cyclopinidae Sars, 1913 and Cyclopoida were para-
phyletic groups and considered the poecilostomes to be a derived branch of the “Cyclopinidae-lineage” sister to 
the family Schminkepinellidae. The present molecular results support Martinez Arbizu’s cyclopoid-poecilostome 
lineage and the derived position of poecilostomes, a sister to the Schminkepinellidae within Cyclopoida. Our 
phylogeny further confirms the paraphyly of Cyclopinidae (Fig. 3), reinforcing and supporting the split of this 
family into several monophyletic units of family rank, as proposed by Martinez Arbizu21, 76–81. The phylogeny 
also recovers the gradual invasion of fresh waters by the Cyclopidae Raffinesque, 1815. The most basal group 
is marine Euryteinae Monchenko, 1974, which is followed by brackish water Halicyclopinae Kiefer, 1927, and 
finally fresh water Eucyclopinae Kiefer, 1927, and Cyclopinae Dana, 1853. The basal position of Cyclopicina 
Lindberg, 1953, relative to all other cyclopoid families, suggests that this lineage should be raised to the family 
rank (Cyclopicinidae fam. nov., Supplementary information S7).

Systematic part. The new phylogenetic relationships within Copepoda proposed here include the definition 
of new taxa and amendment of some diagnoses. Therefore, redefinition of the copepod orders Cyclopoida and 
Harpacticoida, definition of order Canuelloida ordo nov., family Cyclopicinidae fam. nov., and Smirnovipinidae 
fam. nov. are provided in Supplementary information S7.

Statement of Approval. The copepod species from this study were collected worldwide; a permit was issued 
to PMA from the U.S. Department of Energy to enter the Savannah River Site. Sampling in Bermuda anchialine 
caves was made possible by the permission of the Bermuda Department of Conservation Services (contribution, 
#257), Bermuda Biodiversity Project (BBP), Bermuda Aquarium, Museum and Zoo, Department of Environment 
& Natural Resources. Marine species were sampled during the IceAGE cruise (Me 85-3), Kurambio-II cruise 
(SO250, grant 03G0250B), DIVA-III (Me 79-1), EcoResponse (SO239, grant 03F0707E, JPI-Oceans “Ecological 
Aspects of Deep-Sea Mining” approval and funding from the European Union Seventh Framework Programme 
FP7/2007–2013) and Abyssline-1 cruise, approved by UK Seabed Resources.
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