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Ulva fasciata f. costata M.Howe is a heterotypic synonym of Ulva dactylifera Setchell &
N.L.Gardner (Ulvaceae, Ulvophyceae)
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Ulva fasciata t. costata M.Howe (1914: 20, pls 1, 2: figs 10-23) was described by Marshall Avery
Howe (1867—-1936) from epilithic specimens collected from the Chincha Islands (Islas Chincha), a
group of three small islands 21 kilometres off the southwest coast of Peru, by the zoologist Robert
Ervin Coker (1876—1967) on June 18, 1907 (“Coker 193 p. p.”’). The thallus was said to be “narrow
and elongate (usually 30-70 cm x 0.5-2 cm), crisped and ruffled”, and having a thick costa that was
two times as thick as the margins. Howe discussed the relationship of f. costata to U. lactuca
Linnaeus (1753: 1163), U. nematoidea Bory (1828: 190), and U. fasciata Delile (1813: 297), as
well as noting its resemblance to a species from California, Ulva taeniata (Setchell) Setchell &
N.L.Gardner (1920: 286, as U. fasciata f. taeniata Setchell). Setchell & Gardner (1920: 286) were
the first to comment on f. costata. They suggested that it was nearest to U. dactylifera, “but differs
as to the basal portion, thickness, and possibly also in proportions of cells”. Taylor (1947: 60)
accepted the name and reported f. costata from numerous localities in Peru. Citing variation in the
thallus, Levring (1960: 10) concluded that U. lobata (Kiitzing) Harvey, U. nematoidea and U.
fasciata f. costata belonged to the same species. Dawson & al. (1964: 8-9, pl 3) included Ulva
fasciata f. costata in the flora of Peru. Hollenberg (1971) proposed a new combination, Ulva
costata (M.Howe) Hollenberg (1971: 283); the name, however, is superfluous (but not illegitimate:
Art 52.4, Turland & al. 2025) as it is a later homonym of Ulva costata Wollny (1881: 30).
Regardless, Abbott & Hollenberg (1976: 80) accepted the name U. costata, recognizing it from
southern California as a distinct species. Wynne (2002) examined the lectotype and other historical
collections of U. nematoidea as well as six herbarium sheets of f. costata in NY (herbarium
acronyms follow Thiers, 2026), including the lectotype, and concluded that f. costata was
conspecific with U. nematoidea. Based on internal transcribed spacer (ITS) and rbcL sequencing of
specimens from San Diego, California, Hayden & Waaland (2004: 376) merged U. dactylifera, U.
nematoidea, and f. costata with U. taeniata.

However, whole genome sequencing of the lectotype specimen of U. nematoidea from PC later
showed that this species is assignable to U. lactuca (Hughey & Gabrielson 2022) and sequences
from the type specimens of U. taeniata and U. dactylifera at UC established that they are distinct
species (Hughey & al. 2024). No other DNA sequences of f. costata from Peru have been published
or are publicly available in GenBank.

To determine the identity of f. costata we isolated DNA and performed high-throughput sequencing
methodologies following previous protocols (Hughey & Gabrielson 2012; Hughey & al. 2019,
2021) on a recently collected specimen from Lima, Peru (UC 2126565) and an isotype specimen of
U. fasciata f. costata (UC 197872). The Lima specimen generated a complete chloroplast genome
(GenBank accession number QB273914) that was 99.90-99.99% similar to three genomes
deposited in GenBank under the name U. lactuca. By contrast, the isotype specimen of f. costata,
likely due to it being fixed in Formalin (Howe 1914), yielded only partial internal transcribed
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spacer ITS (740 bp, GenBank accession number QB263671) and tufA (770 bp, GenBank accession
number QB264206) marker sequences.

Phylogenetic analysis resolved the f. costata isotype sequences in a clade with the holotype of U.
dactylifera from California as well as with sequences deposited in GenBank under the names Ulva
sp. and Ulva spinulosa Okamura & Segawa (1936: 177) from Korea. Nucleotide BLAST+ searches
of the ITS and tufA sequences found them to be identical or nearly identical to these same
sequences. This confirms the presence of U. dactylifera in Korea and Peru for the first time and the
absence of U. fasciata f. costata from the Peruvian flora. We also verify that Californian “U.
costata” is U. dactylifera, not U. taeniata.

Ulva lactuca and U. dactylifera can both display costate thalli. This finding explains the reason for
the taxonomic difficulties outlined in the literature (Wynne 2002). The data here support the
conclusion that the isotype material of Ulva fasciata f. costata is assignable to U. dactylifera. They
also indicate that U. dactylifera is distributed in the western Pacific as well as north and
southeastern Pacific Ocean.
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