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Background: The Champsodontidae is a family of 13 small Indo-Pacific fishes, belonging to
a single genus (Champsodon). Four species are known to occur in the Western Indian Ocean
(WIO):  C. capensis,  C. omanensis,  C. nudivittis, and  C. seychellensis.  The first two were
reported  from the  Red Sea.  Recently,  three  species  have  been reported  from the  Eastern
Mediterranean, most likely Lessepsian migrants invading from the Red Sea. These have been
identified as  C. capensis,  C. nudivittis and  C. vorax, the latter known in the Indian Ocean
only  from the  Maldives.  The  reporting  of  these  particular  species  has  sparked  renewed
interest in the group and raised questions around (1) the accuracy of these identifications, and
(2)  which  species  are  present  in  the  Red  Sea  and  Western  Indian  Ocean.  Species
identification in this group is difficult due to the scarcity of taxonomically-useful characters,
intraspecific  character  variation  and  ontogenetic  character  changes.  Moreover,  the  most
recent  and comprehensive taxonomic revision of the group suffers from inaccuracies  and
inconsistencies, complicating accurate identification. In the present study, a DNA barcoding
approach was implemented, coupled with taxonomic identification of specimens to determine
the identity  of specimens collected from the Mediterranean,  Red Sea and Western Indian
Ocean.

Methods: Champsodon samples were obtained from the Eastern Mediterranean, as well as
from the Western Indian Ocean. DNA sequence data were generated for a fragment of the
mitochondrial cytochrome c oxidase I (COI) gene. Additional representatives of C. sagittus
were sequenced. These data were combined with published data from the Mediterranean (C.
vorax and  Champsodon sp.),  and  data  sourced  for  several  other  species  in  the  genus,
including C. snyderi,  C. atridorsalis (both South China Sea), and a number of species from
Australia. Data were used to construct a Neighbour-Joining tree and sequence divergences
among  individuals  were  considered.  Morphological  and  taxonomic  investigations  were
conducted in parallel, and individuals photographed with respect to diagnostic features (e.g.,
scales on selected body regions).

Results: The  DNA  barcoding  study  confirmed  the  occurrence  of  C.  nudivittis in  the
Mediterranean, as well as in the Red Sea. The results indicated that the report of C. vorax in
the Mediterranean most likely reflects a misidentification of  C. nudivittis. Simultaneously,
results indicated divergent lineages of C. nudivittis in both the WIO and in the Mediterranean,
which potentially represent undescribed species. Champsodon capensis and C. seychellensis
were confirmed as valid, genetically-distinct WIO species. 

Conclusions: DNA barcoding  was  demonstrated  as  being  effective  in  identifying  which
species occur in the Mediterranean and confirming the occurrence of certain species in the
Red Sea and WIO. The approach has also identified putatively new taxa that are currently



under  investigation.  More  work  is  needed  to  elucidate  the  geographical  range  of  WIO
species.


