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Taxonomical revision and ecological study of genus Pempheris
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The gencra Parapriacanthus and Pempheris are in the family Pempheridae, and the latter comprises 37
species. The genus Pempheris is one of the most abundant nocturnal fish groups. However, only limited
ecological data are available, mostly owing to taxonomic confusion in this genus. The present study conducted a
genetic analysis to clarify the taxonomy of the genus Pempheris. Moreover, the lifecycles of two Pempheris
species werc examined around Okinawa Island, and the life cycle of other species were estimated from museum
specimens. In total, 2,231 specimens including the type specimens of 29 species were observed at 24 museums
around the world. Fresh fish samples were collected from many localities in the Ryukyu Archipelago, mainland
Japan, and other countries. The DNA sequences of 16S ribosomal DNA (ca. 480 bp) of 18 species were
determined to identify the phylogenetic relationships among the species. Six species were invalid among the 31
nominal species from the Indo-Pacific Ocean, and identification keys and characters of all species are given.
During this process, five undescribed species were found in the Daito and Ogasawara Islands, in the Andaman
Sea, in the Indian Ocean, and in the southwestern Indian Ocean. In addition, the distribution of all species from
the Indo-Pacific was reconstructed from the recorded sampling sites of museum specimens. The valid 25 species
could be separated into two groups by definite scale characters. However, the molecular analysis a the different
suggestion from the morphological results. A new genus name is needed for one group, which is genetically closer
to the sequences of species in the genus Parapriacanthus. The genetic analyses showed that £. schwenkii can be
divided into three distinct species according to their distribution: P. schwenkii (Pacific Ocean), P. xanthoptera
(Japan mainland), and Pempheris sp. 1 (Indian Ocean). The genetic analyses of P. adusta revealed a lack of
variance between the Indian and Pacific populations of this widely distributed species, indicating that it cannot be
divided into two species. Pempehris schwenkii and P. adusta are the most common species in Okinawa Island
waters. These two species display distinct lifecycle characteristics suggesting that P. schwenkii has a short
lifecycle with early reproduction, whereas, P. adusta has a longer lifecycle combined with higher reproductive
potential. These results further show that the species distributed in the same habitat with similar morphologies can
display different lifecycle strategies. The shorter lifecycle of P. schwenkii may be the reason, why this specics has
radiated into three different species in contrast to P. adusta with a longer life cycle and slower turnover. The
spawning seasons, the smaltest maturation size of 17 species, and age and growth of five species were estimated
from museum specimens. The higher latitude species mostly spawned in spring and summer in both hemispheres.
The smallest maturation sizes were larger than those in other fish group. The large maturation sizes observed in

Pempheris may have been caused by high first year growth rate, which was universally seen across species.
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