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ABSTRACT
The aim of this study was to demonstrate that fish larvae identified using their COl sequences offer a unique opportunity
for improving the knowledge of local fish richness. Fish larvae were sampled at the end of their pelagic phase using light-
traps set off the West Coast of La Reunion Island, southwestern Indian Ocean, once per month from October 2014 to March
2015. Among the 5174 larvae caught, 214 morphologically different specimens were selected, 196 successfully barcoded,
giving a total of 101 dif-ferent Barcode Index Numbers (BINs). Among these BINs, 55 had never been recorded in La
Reunion exclusive economic zone (EEZ), and 13 were new for the BOLD database. Even if the sampling effort for collecting fish
post-larvae during this study was relatively low, it allowed adding at least nine new spe-cies to an updated checklist of fishes

of La Reunion EEZ.

Introduction

Most tropical marine reef fish species start their life as pelagic
larvae that return to coastal habitats when they are about to
settle. Catching larvae at the end of their pelagic phase thus
offers a unique opportunity to assess, and/or survey, local
fish biodiversity. Unfortunately, larvae strongly differ in
morphology from the adults (Doherty 1991), and identifying
them to the species level remains challenging (Ko et al. 2013;
Leis 2015). The only guide of Indo-Pacific fish larvae (Leis and
Carson-Ewart 2004) allows identification of early life stages
mostly to the family level, more rarely to the genus level.
Some more detailed guides exist, but they are often
restricted to few species caught in specific geographic areas:
Juncker (2007) for Wallis Islands, Maamaatuaiahutapu et al.
(2006) for French Polynesia, IGREC Mer (2016) for French
West Indies, Mwaluma et al. (2014) for Kenyan coastal waters,
and Collet et al. (2013) for La Reunion. Moreover, these
guides are, at the best, based on identification performed by
rearing post-larvae until they reach a phenotype similar to
adults; none of them are based on identification using
molecular tools.

DNA barcoding, as proposed by Hebert et al. (2003), con-
sists in identifying animals based on the sequence of their
mitochondrial gene cytochrome c oxidase | (COI). DNA bar-
coding rapidly appeared to be a promising technique for
identifying life stages of aquatic animals that are difficult to
identify to the species level. This method proved its efficiency
for identifying larvae of marine invertebrates for monitoring

invasive species (Harvey et al. 2009) and evaluating the bio-
diversity in MPA (Brandao et al. 2016). This method has also
been used for identifying eggs (Burghart et al. 2014; Harada
et al. 2015; Lewis et al. 2016), and larvae (Ko et al. 2013;
Pappalardo et al. 2015; Ardura et al. 2016) of marine fish spe-
cies, as well as tropical freshwater ones (Frantine-Silva et al.
2015; Garcia-Davila et al. 2015; Maggia et al. 2017). Studies of
Hubert et al. (2010), Hubert et al. (2015), and Ayala et al.
(2016) confirmed that DNA barcoding facilitates the identifica-
tion of fish larvae at the species level, particularly for speci-
mens that are difficult or impossible to identify
morphologically. Ayala et al. (2016) even suggested that the
higher species diversity they observed in the Sargasso Sea
was partly due to the fact that larvae were identified using
DNA barcoding. They estimated that without this technique,
some individuals would have been identified at higher taxo-
nomic levels, thus diminishing the estimates of species rich-
ness. For identifying fish larvae, a database with reliable
reference COIl sequences is required (Ardura et al. 2016). If
barcode sequences of precisely identified adults are present
in an accessible database, it becomes easy to give unknown
larvae a Linnean taxonomic name (Hajibabaei et al. 2016). If
the database is complete and accurate enough, DNA barcod-
ing thus offers a fantastic opportunity to assess the local fish
diversity by using the huge swarms the larvae form when
they return to settle on coastal habitats.

In this context, the main aim of this study was to examine
how fish larvae caught at the end of their pelagic stage, and
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identified using DNA barcoding, could increase the know-
ledge of local fish diversity in La Reunion Island EEZ. This
subtropical volcanic island in the Mascarene Archipelago,
western Indian Ocean (WIO), is a place where fish biodiversity
has been well studied (Letourneur et al. 2004; Fricke et al.
2009), but with only one study using DNA barcoding on adult
fishes (Hubert et al. 2012). WIO is an interesting place for fish
biodiversity studies as it is often considered as a secondary
hotspot, especially in the area between Madagascar and the
African east coastline (McClanahan 2015). Moreover, the num-
ber of cryptic species in the WIO may be much higher than
previously thought (Zemlak et al. 2009), leading to incom-
plete local fish checklists thus to an underestimation of the
local species diversity (Borsa et al. 2016). In order to reach
our main aim, we had two preliminary objectives:

e verifying if the list of fish species present in La Reunion
(Fricke et al. 2009) needed to be updated and assessing
the barcoding effort made by the international scientific
community on these fish species, and

e using the DNA barcoding approach for identifying speci-
mens caught at the end of their pelagic stage (hereafter
called ‘post-larvae’).

Materials and methods

Barcoding effort on fish species present in La Reunion
exclusive economic zone (EEZ)

Before evaluating how many fish species present in La
Reunion EEZ have already been barcoded, it appeared neces-
sary to perform an update of the checklist established by
Fricke et al. (2009). We thus used two more recent works: (a)
the list of fish species caught and barcoded by Hubert et al.
(2012) and (b) the list of fish species (Actinopterygii only)
recorded as being present in La Reunion EEZ by the French
Taxonomical Reference Tool, TAXREF v10.0 (Gargominy et al.
2016). All freshwater fish species present in the three lists
were kept since all native freshwater fish species in La
Reunion are diadromous (Teichert 2012) and individuals at
the end of their larval stage are sometimes caught in coastal
areas (Collet et al. unpublished data). The pertinence of each
species’ name present in Hubert et al. (2012) and/or TAXREF
v10.0, and not present in the checklist established by Fricke
et al. (2009), was assessed using the online version of the
Catalog of Fishes (Eschmeyer et al. 2016) and the Global
Biodiversity Information Facility (GBIF, https://demo.gbif.org),
see supporting information Table S1 for more details. The
final list of species present in La Reunion EEZ was finally
matched to the fish species names present in the BOLD data-
base (Ratnasingham and Hebert 2007, accessed 26 November
2016). BINs were recorded separately for COIl sequences of
specimens originating from La Reunion EEZ and of specimens
caught elsewhere in the world.

Post-larvae sampling and processing in the lab

Sampling was conducted off the nearshore fringing reef of
Saint Gilles, located on the west coast of La Reunion Island,

southWIO (Supporting information, Figure S1). This reef is
part of a Marine Protected Area (MPA) created in 2007. Fish
post-larvae were sampled monthly around the new moon
from October 2014 to March 2015, the warm season being
the period when post-larvae are the most abundant and
diverse (Durville et al. 2002). Post-larvae were caught using
light traps similar to the one described by Lecaillon (2004). At
each of the six stations, one trap was attached to a buoy
delimiting the perimeter of the MPA northern part
(Supporting information, Figure S1). The water column depth
varied between 30 and 60 m. All the traps were deployed
before dusk and retrieved at sunrise. Post-larvae were kept
alive in aerated seawater and returned immediately to the
laboratory. All individuals were identified to the family level,
sorted out by morphospecies, and counted.

For every morphospecies that had not been previously
observed, an individual was euthanized in 0°C seawater, pho-
tographed, and a piece of fin was sampled, preserved in
ethanol and stored at —20°C until processed for DNA extrac-
tion. When several individuals of the same morphospecies
were present, the remaining individuals were placed in an
aquarium in order to be grown. After some days, or weeks,
juveniles grown in aquaria underwent the same treatment as
post-larvae.

DNA extraction, amplification and sequencing

Samples were removed from alcohol and allowed for drying
in individual well of a 2ml deep-well block. Empty wells were
kept as control for extraction contamination. Once dry, tissues
were lysed and processed on a KingFisher Flex 96 (Thermo)
using NucleoMag 96 Tissue kit (Macherey-Nagel). PCR was
then performed including extraction controls as well as amp-
lification controls using a cocktail of primers FishF1 and
FishF2 in combination with FishR1 (Ward et al. 2005). The
thermal program used consisted of an initial step of 5min at
98 °C followed by 35 cycles of 30s at 94°C, 30s at 57°C and
1min at 72°C, followed by a final extension of 5min at 72°C.
After purification of the PCR products based on paramagnetic
beads technology with the CleanPCR kit (Proteigene, Saint-
Marcel, France), Sanger sequencing was performed using
the BigDye Terminator v3.1 Cycle Sequencing Kit (Life
Technologies, Carlsbad, CA). Electrophoregrams were
obtained on an ABI3500 XL apparatus (Life Technologies,
Carlsbad, CA). In order to lower the cost of analyses, bi-direc-
tional sequencing was not performed systematically. While all
sequences were realized using the FishF1 primer, antisense
sequences (using FishR1) were obtained for individuals pre-
senting problematic sense sequences only.

Sequence analysis and specimens identification

Following Lewis et al. (2016), we used the BOLD system and
its analytical tools for identifying species. COl sequences were
uploaded to a dedicated BOLD database [BOLD public data-
set DS-COLORRUN]. Each sequence >500bp and without
stop codon was assigned a Barcode Index Numbers (BINs,
Ratnasingham and Hebert 2013) by a clustering algorithm
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that generates operational taxonomic units (OTUs), and thus
putative species. As the registry of BINs is integrated within
the curated online BOLD database of specimen and taxo-
nomic, each BIN should ideally correspond to one species’
name only.

Species accumulation curves were calculated using the
vegan R package (Oksanen et al. 2016) with R version 3.3.2
(R Core Team 2016).

Results

Barcoding effort on fish species present in La Reunion
EEZ

When compared to the checklist established by Fricke et al.
(2009), the fish species listed by Hubert et al. (2012), or pre-
sent in TAXREF v10.0, added 104 species, 23 categorized as
‘present’, 26 as ‘probably present’, and 55 as ‘possibly pre-
sent’ (see supplementary material Table S1 for explanations).
Only 13 species were categorized as ‘doubtful’
(Supplementary material Table S1) and were thus removed
from the subsequent analyses.

As a result, a total of 1028 fish species were considered as
being present, probably present, or possibly present in La
Reunion EEZ (Supplementary material Table S2). Among these
1028 fish species, 238 (23.2%) did not have a COIl sequence
in BOLD (Table 1). The COI sequences of 187 fish species
from La Reunion, and of 790 fish species captured elsewhere
in the world were assigned at least one BIN in BOLD
(Figure 1 and Supplementary material Table S2). Some of
these fish species were assigned to more than one BIN, three
from La Reunion, 278 captured elsewhere in the world
(Figure 1). Among them Anguilla bicolor, Plotosus lineatus,
Trachinocephalus myops, Decapterus macarellus/D. russelli,
Trichiurus lepturus, Gerres filamentosus and Sillago sihama
were assigned to five BINs or more (Supplementary material
Table S2). The complex of species identified as Mugil cephalus
was even assigned to 15 different BINs (Supplementary
material Table S2). Interestingly, 72 BINs included representa-
tives of two or more species (Supplementary material Table
S3). These BIN merges occurred especially among Carangidae
(eight different BINs including representatives of two species
or more), Holocentridae, Lutjanidae, Serraniidae (five BINs),
and Tetraodontidae (four BINs, supplementary material
Table S3).

Post-larvae caught and identified

Over the six sampling campaigns, a total of 5174 larvae were
caught. A total of 214 specimens were selected for DNA bar-
coding, 114 (53%) selected at the post-larval stage because
they presented different morphology, 100 (47%) selected
among the reared individuals. Only 18 (8.4%) failed to amp-
lify: eight Blennidae, one Antennaridae, one Apogonidae, one
Labridae, and one Monacanthidae, one Pomacentridae, and
one Scorpaenidae. The 196 successfully barcoded individuals
(102 post-larvae and 94 individuals reared between 1 and
111 days) gave COIl sequences between 558 and 663 bp
(mean =640, Supporting information, Figure S2). Once

uploaded to BOLD, the sequences were assigned to a total of
101 different BINs (Table 2). It is interesting to note that the
number of BINs obtained during this study increased steadily
along the six campaigns without reaching a plateau
(Figure 2). Over the 101 BINs obtained, 55 (54.5%) had never
been recorded for specimens caught in La Reunion EEZ,
increasing by almost one-third the information already pre-
sent for this island in the BOLD database (Supplementary
material Table S2). New BINs for La Reunion EEZ belonged to
all the families except Labridae (only one species was caught,
Table 2), Kuhliidae (only one species caught), Cirrhitidae (1),
Balistidae (2), and Monacanthidae (3). A total of 13 BINs were
completely new for the BOLD database (Table 2). The new
BINs for BOLD were more abundant for Blenniidae with four
new BINs, and Apogonidae with three news BINs (Table 1).
All  the BINs obtained for Caesionidae, Carapidae,
Scorpaenidae, and Tripterygiidae were new for the BOLD
database (Table 2). Logically, most of the new BINs were
associated with specimens identified to the genus (N=8), or
the family (N =4) level only (Table 2). The only new BIN asso-
ciated to a species was BOLD:ACV6523 corresponding to indi-
viduals identified by their morphology and colours as
Pomachromis richardsoni (one post-larvae and one juvenile
reared for 28 days).

The COI sequences already present in the BOLD database
did not allow identifying specimens with the same levels of
precision. For 80 BINs (79.2% of the total), identification was
possible at the species level without ambiguity (ID category |
in Table 2). These species mostly belonged to Pomacentridae
(N=23), Holocentridae (N=9), and Apogonidae N=7,
Table 2). Four BINs corresponded to several species (ID cat-
egory ll, Table 2); as a consequence identification at the spe-
cies level remained uncertain. Five BINs corresponded to
specimens for which identification at the species level was
just impossible (ID category lll, Table 2). Problems for identify-
ing specimens at the species level occurred mostly among
Apogonidae, Caesionidae, Carapidae, Holocentridae, Mullidae,
Scorpaenidae, and Synodontidae.

New species for La Reunion EEZ

Sampling post-larvae allowed to add nine, possibly 10 (see
below), new species to the checklist of fishes of La Reunion
EEZ. Four of these species were identified without ambiguity

at the species level (Table 2): Sargocentron praslin
(BIN BOLD:AAC4647), Plectroglyphidodon leucozonus (BIN
BOLD:AAC6436), Crossorhombus valderostratus (BIN

BOLD:AAF8808), and Psenes cyanophrys (BIN BOLD:AAEQ701).
Three other species, Petroscirtes sp. BOLD:ACW9505, Stanulus
sp. BOLD:ACW8877, and Atherinidae BOLD:ACW9771 are also
probably new species for La Reunion EEZ. Indeed, only
one species of the genera Petroscirtes and Stanulus, or of
the family Atherinidae, is present in La Reunion but with
another BIN. Petroscirtes mitratus is assigned to BIN
BOLD:AAE6131, Stanulus seychellensis to BIN BOLD:AAH9965,
and Atherinomorus lacunosus to BINs BOLD:ACJ4684 and
BOLD:ACK7521 (Supplementary material Table S2). Among
Apogonidae, three BINs (BOLD:ACW8182, BOLD:ACW9156, or
BOLD:ACW9154) may correspond to new species for La
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Figure 1. Numbers of BINs per species for (A) specimen caught in La Reunion, and (B) specimen caught anywhere. Heights of bars correspond to the number of spe-
cies, numbers in brackets on their top indicate the corresponding percentage. See Table S2 for the complete list of species and BINs.

Reunion EEZ, but Siphamia mossambica, a species not yet
barcoded, may be among them. Thus the number of new
species of Apogonidae for La Reunion EEZ may be two or
three.

Discussion

This present study first emphasizes the importance of (1) an
up-to-date checklist of the species present in the studied
area, (2) a database of COIl sequences from unambiguously
identified species. Several authors have stressed how a good
database of COIl sequences is important for identifying spe-
cies using DNA barcodes (Goldstein and DeSalle 2011), espe-
cially when studying larval stages (Garcia-Davila et al. 2015).
But to our knowledge, no study has focused on the fact that
an up-to-date list of the species present in the studied area is
also important. Indeed, comparing the identification per-
formed using DNA barcoding to an up-to-date checklist avoid
using names of species that are known to be restricted to
totally different geographic areas. Such errors are sometime
observed in scientific publications and, more problematically,
these errors are transferred to international databases.

The updated checklist of fish species of La Reunion EEZ we
built for this study is probably imperfect, as the status of sev-
eral species still needs to be examined by specialists.
Nevertheless, this list of species was helpful for verifying if
the names associated with some COIl sequences were pertin-
ent or not. For example, in BOLD Stegastes lividus is assigned
to BIN BOLD:AAC8561 but according to the Catalog of Fishes
and GBIF, this species is present in Marquesas Islands only.
The identification of the three specimens caught during this
study and assigned to BIN BOLD:AAC8561 is thus more prob-
ably S. punctatus. This suggests that DNA barcoding will
probably gain in efficiency if regularly updated lists of
fish species for different areas become more accessible and
are used for curating international databases such as BOLD
and GBIF.

During this study, DNA barcoding did not allow to identify
all the specimens with the same degree of precision. Among
the 196 successfully barcoded individuals, 79.2% were assign-
able to a Linnean species-identifier name without ambiguity,
10.9% to the genus level only, and 9.9% to the family level
only. As anticipated by Ratnasingham and Hebert (2013),
‘discordant  taxonomic assignments’ were sometimes
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ID category

Identification based on BIN [N]

Canthigaster valentini [20]

Distance
nearest BIN (%)
342

BIN
BOLD:AAC9721

Best ID (full DB)

A. hispidus
C. valentini
C. valentini

GenBank
access number

MF409628
MF409464
MF409519

BOLD
Process ID
COLOR562-15
COLOR572-15
Orders and families are organized following Nelson et al. (2016). Numbers of COI sequences present in BOLD for each species (this project and an identical project run in parallel in Madagascar excluded, database

COLOR571-15

Final identification
Canthigaster valentini

FAMILY
identification to species level is impossible when BIN corresponds to specimens identified at the genus or family level, and IV: new BIN for BOLD. ""indicates a BIN which had never been recorded for La Reunion

Island before.
A species which is new, or may be new (see text for details), for La Reunion EEZ.

accessed on 01 and 02 March 2017) are indicated within brackets. ID categories are I: identification to species level possible, Il: identification to species level is uncertain when BIN corresponds to several species, lIl:
PNot present in WIO.

MCantherhines pullus is only present in the Atlantic Ocean, from Massachusetts (U.S.A.) to Brazil, and west Africa.

JUnidentified larvae caught in KwaZulu-Natal, South Africa (BOLD process ID DSLAG968-10).
"Information concerning this BIN unavailable on 22 June 2017.

kAt least one unambiguous image of adult B. viridescens in BOLD public data.

“D. aruanus is replaced by D. abudafur in western Indian Ocean, see Borsa et al. (2014).
'No unambiguous image of adult P. flavimarginatus in BOLD public data.

dPresence confirmed in La Reunion.
_hldentification based on the morphology of the post-larvae.

'P. caeruleopunctatus is present in Madagascar only.
'Endemic from the Red Sea.

€S. fasciolatus is present in western Pacific only.
9. lividus is present in Marquesas Islands only.

Table 2. Continued

ORDER

100
80
12}
Zz
o 60
G
2
€ 40 -
p=}
z —=—=——observed
20 A e— exact method
SD
0 -
T T T T T 1
1 2 3 4 5 6

Campaigns

Figure 2. Accumulated number of Barcoding Index Numbers obtained along
the six sampling campaigns during the 2014-2015 warm season. The dotted
line connects the actual values when the solid line corresponds to BIN accumu-
lation curve with the exact method, also called Mao Tau estimate by Colwell
et al. (2012). Vertical grey lines correspond to standard deviation (SD).

encountered during this study and unfortunately, the
‘majority rule’ they suggested in order to evaluate the validity
of specimen identification was not always functional. Indeed,
for some BINs an almost equal number of specimens were
found to be assigned to different species. When these identi-
fications were performed by few taxonomists, and when no
obvious error was detected about the geographic distribution
of each species (see above), it became difficult to decide
which name was more likely to be correct. As a result, the
identification was restricted to the genus, or even family
level. The problem of ‘ambiguous match’, i.e. COIl sequences
with 100% of similarity to sequences attributed to two (or
more) species has already been detected as a problem for
identifying fish larvae by Hubert et al. (2015). This problem
has been fully discussed by these authors and other in the
context of the limits of using mitochondrial DNA for species
identification (due to hybridization for example). But it is
probable that some of these ‘discordant taxonomic assign-
ments’ correspond to identification performed by laboratories
that were working on specimens belonging to the same spe-
cies, but identifying them under different names (Collins and
Cruickshank 2012). Indeed, Leis (2015) stressed that misidenti-
fications of Indo-Pacific fishes in GenBank and BOLD is a
problem, and Hubert et al. (2015) concluded their publication
by stressing that information needs to be curated in BOLD,
especially for some fish families. Superimposed on this cur-
ation effort, it appears clearly that regional sampling effort of
fish DNA barcoding is essential so that the full range of intra-
specific genetic variation is represented (Barber and Boyce
2006). This effort in DNA barcoding must be associated to a
better traceability of the way specimens are identified by
adding to each record the reference of the guides, or keys,
that were used.

Specimens assigned to a BIN without a corresponding sci-
entific name may also correspond to either a new species for
science, or a known species that has not been DNA barcoded
yet. A lot of tropical fish species remain to be barcoded,
either because of the low effort performed in some areas,
this is the case for la Reunion EEZ, or because some species



are rare (Bringloe et al. 2016). Specimens assigned to a BIN
without a corresponding scientific name may also correspond
to ‘insufficiently studied species’ which actually represent two
- or more — true species (Ayala et al. 2016). For example,
Zemlak et al. (2009) estimated that 300 fish species that are
believed to occur from South Africa to Australia actually rep-
resent two taxa. Asgharian et al. (2011) detected high
degrees of divergence between five regions of the Indo-West
Pacific Ocean for 16 fish species over the 76 they collected,
suggesting they were cryptic species. It is thus probable that
the recent resurrection of the Indian Ocean humbug damsel-
fish, Dascyllus abudafur, from synonymy with its Pacific Ocean
sibling, D. aruanus, by Borsa et al. (2014) is a good example
of what may happen to several species that are presently
thought to have an Indo-Pacific distribution. In the near
future, the addition of new sequences will increase the clarity
of the BIN boundaries in the sequence space (Ratnasingham
and Hebert 2013).

Although not all specimens were identified with the same
degree of precision during this study, they were all assigned
to a BIN. Hubert et al. (2015) regretted that taxonomic incom-
pleteness of reference libraries in BOLD may limit the auto-
mated identification of Indo-Pacific fishes. Their remark is
pertinent only if specimens need to be identified to Linnaean
taxa. Taxa defined by a BIN (i.e. a Molecular Operational
Taxonomic Unit or ‘'MOTU’; Blaxter et al. 2005) can be used
for biodiversity and ecological surveys as any other precisely
identified specimen (Blaxter 2016). Indeed, values of occur-
rence and abundance can be assigned to each BIN as to any
other Linnean names. When using BIN, the resulting data
tables are more homogeneous than those based on speci-
mens identified to different taxonomic levels, as it is often
the case in fish larvae studies. BIN can also be used for analy-
sing diversity according to multiple spatial scales as stressed
by Bringloe et al. (2016). Moreover, as BINs are traceable, and
curated in an international database, it will be easy to replace
them by Linnaean names once new species are precisely
identified and barcoded. This will allow to ‘move from
anonymous sequence to ecosystem biology’ as forecasted by
Blaxter et al. (2005).

Even if the sampling effort for collecting fish post-larvae
during this study was relatively low, nine of the obtained
BINs, and possibly 10, corresponded to species that are new
for La Reunion EEZ. DNA barcoding of larval specimens has
already demonstrated its efficient for increasing the know-
ledge of species richness in different groups. For example,
DNA barcoding larvae of gonodactylid stomatopods (mantis
shrimp), Barber and Boyce (2006) demonstrated that the
species richness in this well-studied group is underesti-
mated. For fishes, DNA barcoding larvae caught near the
surface allowed to get access to deep living species of
Pempheridae, Melanocetidae, Myctophidae, and Nomeidae
(Hubert et al. 2015). Using the same approach, a new spe-
cies of Serranidae living in deep habitats was even discov-
ered by Baldwin and Johnson (2014). DNA barcoding thus
appears mature enough for making a question such as
‘How many species are there? tractable (Adamowicz and
Scoles 2015), and this, using different stages of the life
cycle. In this present study, four of these potentially new
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species for La Reunion EEZ were identified without ambigu-
ity. The first species is Plectroglyphidodon leucozonus. This
species had been initially identified as present in La
Reunion by Letourneur et al. (2004) but Fricke et al. (2009)
considered the correct identification was P. randalli. This
present study proves that both species are present in La
Reunion coastal areas: P. leucozonus assigned to BIN
BOLD:AAC6436 and P. randalli to BIN BOLD:AAE4626. The
second new species for La Reunion is Sargocentron praslin.
According to the online version of the Catalog of Fishes
(Eschmeyer et al. 2016), this species is present in Mauritius
only but due to the high level of connectivity within the
Mascarene Archipelago (Crochelet et al. 2016), it is logical to
collect post-larvae of this species even if adults have not
yet been recorded in La Reunion coastal habitats. The distri-
bution of the third species, Psenes cyanophrys, is considered
as circumglobal in tropical and warm temperate seas
(Eschmeyer et al. 2016); their presence in light-trap samples
is also logical. Oppositely, the present of post larvae of the
last species, Crossorhombus valderostratus, may appear as
more problematic. Indeed, according to the online version
of the Catalog of Fishes (Eschmeyer et al. 2016), the distri-
bution of this species is restricted to Sri Lanka and southern
Japan. But the GBIF database indicates that the species is
present in the WIO and the 12 specimens of this species
present in BOLD all originate from South Africa. As
BOLD:AAF8808 is the only BIN associated to this species at
the moment in BOLD, it is difficult to assess whether the
identification of the South African specimens is problematic,
or the geographical distribution of this species is more
extended than previously thought. The other potential new
species for La Reunion EEZ discovered during this study
have not been identified to the species level. They corres-

pond to small, often cryptic,c species (Apogonidae
BOLD:ACW8182, BOLD:ACW9156, and BOLD:ACW9154,
Petroscirtes  sp.  BOLD:ACW9505, and  Stanulus  sp.

BOLD:ACW8877) or species that are sometimes difficult to
identify such as Atherinidae BOLD:ACW9771.

In conclusion, our study not only confirmed that COI bar-
coding is useful for identifying fish larvae and juveniles (Ko
et al. 2013) but it also demonstrated the usefulness of this
technique for improving the knowledge of local fish richness.
As the number of BIN did not reach a plateau during this
short study, it is probable that pursuing the collection of fish
larvae about to settle in coastal habitats will increase this
knowledge.
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