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Abstract :   
 
The Bryopsidales is a morphologically diverse group of mainly marine green macroalgae characterized 
by a siphonous structure. The order is composed of three suborders - Ostreobineae, Bryopsidineae, and 
Halimedineae. While previous studies improved the higher-level classification of the order, the taxonomic 
placement of some genera in Bryopsidineae (Pseudobryopsis and Lambia) as well as the relationships 
between the families of Halimedineae remains uncertain. In this study, we re-assess the phylogeny of the 
order with datasets derived from chloroplast genomes, drastically increasing the taxon sampling by 
sequencing 32 new chloroplast genomes. The phylogenies presented here provided good support for the 
major lineages (suborders and most families) in Bryopsidales. In Bryopsidineae, Pseudobryopsis 
hainanensis was inferred as a distinct lineage from the three established families allowing us to establish 
the family Pseudobryopsidaceae. The Antarctic species Lambia antarctica was shown to be an early-
branching lineage in the family Bryopsidaceae. In Halimedineae, we revealed several inconsistent 
phylogenetic positions of macroscopic taxa, and several entirely new lineages of microscopic species. A 
new classification scheme is proposed, which includes the merger of the families Pseudocodiaceae, 
Rhipiliaceae and Udoteaceae into a more broadly circumscribed Halimedaceae, and the establishment 
of tribes for the different lineages found therein. In addition, the deep-water genus Johnson-sea-linkia, 
currently placed in Rhipiliopsis, was reinstated based on our phylogeny. 
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Highlights 

► Pseudobryopsis was inferred as a distinct lineage in the Bryopsidineae which led us to establish the 
family Pseudobryopsidaceae. ► Lambia antarctica was inferred as an early-branching lineage in Family 
Bryopsidaceae. ► Resolved the relationship between Dichotomosiphonaceae, Caulerpaceae, and 
lineage containing the remaining core Halimedineae was resolved. ► Core Halimedineae: several new 
lineages were inferred; Johnson-sea-linkia was reinstated. ► A new classification scheme is proposed 
for the merger of families Pseudocodiaceae, Rhipiliaceae and Udoteaceae into a broadly circumscribed 
Halimedaceae and the establishment of tribes for the different lineages found therein. 
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