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ABSTRACT. — This preliminary study explored the capture potential of the Marquesan Islands
for fish larvae, especially endemic species, with the set up of light traps on either offshore site or
coastal site between January and March 2012. Among the 323 fish larvae belonging to 29 cap-

tured species, 151 fish larvae belonging to five species were endemic. Light traps captured more
endemic larvae in coastal site than in offshore sites. Overall, this study allows to better under-
stand larval supply of endemic fish species in an isolated region such as the Marquesan Islands.

INTRODUCTION

The Marine Protected Areas Agency (France) orga-
nized a scientific expedition “Pakaihi i te Moana” (mean-
ing “respect of the ocean in Tahitian”) at Marquesan
Islands in 2011 and 2012. This expedition aimed to evalu-
ate the marine biodiversity in order to present the Mar-
quesas as a potential marine biodiversity hot spot to the
UNESCO world heritage list. The present study explored
the capture potential of endemic and non-endemic fish at
larval stage with the use of light traps.

Most marine fish species in coral reefs have a stage-
structured life history with a pelagic larval phase and a
sedentary benthic phase (mostly juveniles and adults) (for
review, see Lecchini & Galzin 2003). The transition from
a pelagic oceanic environment to a benthic reef environ-
ment, during which the relationship between the organ-
ism and its environment changes radically, is a particu-
larly dangerous phase of their life cycle (e.g. Kaufman et
al. 1992, Lecchini 2005, Nakamura et al. 2009a,b). For
example, the mortality of recruited larvae may eliminate
up to 90 % of the total population during this transition
phase (e.g. Doherty ef al. 2004, Lecchini et al. 2007).
Thus, larval supply at recruitment represents a real natu-
ral ichthyological production of fish adult stock, in num-
ber of individuals (Lecchini et al. 2006, Lo-Yat et al.
2011). In contrast to the large number of studies conduct-
ed on vertical and horizontal distributions of fish larvae
in ocean (for review, see Leis & McCormick 2002), only
a few studies have attempted to describe the spatio-tem-
poral variation of larval supply in open water just before
their reef colonization (e.g. Doherty & Carleton 1997,
Hendriks et al. 2001, Fisher & Bellwood 2002, Lecchini
et al. 2004, Huebert et al. 2010). The main conclusion
of all these studies is that one of the vital steps in creat-

ing predictive models of fish population dynamics is the
identification of environmental factors that influence the
patterns of larval fish supply (Lecchini & Galzin 2003).
For example, Stier ef al. (2014) developed and tested a
colonization—extinction model to reveal how larval dis-
persal patterns shape the ocean-scale gradient in trophic
structure in the Pacific. However, we lack of data on lar-
val supply of endemic species in an isolated region such
as the Marquesan Islands.

Due to the scientific expedition “Pakaihi i te Moana”,
the present study explored the capture potential of the
Marquesan Islands for fish larvae. As the Marquesan
Islands are geographically isolated from other South
Pacific Islands, this study allowed to know the larval sup-
ply of some endemic species at recruitment (species that
are unique to the Marquesan Islands). Specifically, the
study was divided into two parts: offshore capture poten-
tial of fish larvae around FADs (Fish Aggregating Devic-
es) from January 31 to February 24,2012 and coastal cap-
ture potential from February 27 to March 8, 2012.

MATERIALS AND METHODS

The Marquesan Islands are one of the most isolated groups
of oceanic islands in the world, situated in the South-East
Pacific Ocean between 8° and 11° South latitude and 139° and
141° West longitude (Fig. 1). The Marquesas have little coral
reef development. Only sparse reefs fringe a few of the bays and
coastal plains. The capture of fish larvae was carried out with
light traps (for more description, see Lecchini ef al. 2013). The
light source (consisting of a 56 cm long, white emitting LED
strip with terminals soldered on for attachment to a power
source) was glued on to a cylindrical PVC pipe (approximately
30 cm internal diameter and 15 cm in length). The LED strip
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was glued onto the PVC in a spiral manner to ensure 360° light
radiance. Two rechargeable sealed Yuasa lead-acid 12V, 2.1Ah
batteries (soldered together and taped securely) were used to
power the light source and, when fully charged, had sufficient
power to illuminate the light source for up to 48 hours. Night
diving showed that the light had an illumination area of up to
10 m (horizontal distance) and 4 m (vertical distance: 2 m above
and below the light trap) during a clear night with clear visibil-
ity.

For the offshore study (January 31 to February 24, 2012),
light traps were set around FADs (Fish Aggregating Devices) on
six different sites in Marquesas Archipelago (Fig. 1). The FADs
(anchored between 85-1370 m depth) were set up before the
oceanographic campaign by the French Polynesia government.
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Fig. 1. — Map of the Marquesas Islands with the light trap set up
on either coastal sites (represented by the white circle and the
letter A) or offshore sites (represented by the black circles and
the number 1 to 6).
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Fig. 2. — Larval abundance of
endemic vs. non endemic fish
species captured with light traps
set up on either coastal site or 0 -
offshore sites. Bars represent

standard deviation computed per

sampling day.

Offshore site

A total of three light traps, each separated by 25 m, were moored
to the floating buoy of the FADs from 6PM to 6AM.

For the coastal study (February 27 to March 8, 2012), three
light traps, each separated by 25 m, were moored to a buoy
(anchored at 4 m depth) in the bay of Taiohae at Nuku-Hiva
Island (Fig. 1) from 6PM to 6AM.

Light trap catches were sorted every sampling day and fishes
were transferred to aquaria for identification of larvae to the
lowest taxonomic level possible following the keys by Leis &
Trnski (1989) and by Maamaatuaiahutapu et al. (2006). The
spatial patterns of endemic and non-endemic larvae were stud-
ied at offshore and coastal sites with a two-way ANOVA (sites x
endemic or not species). A log (X+1) transformation was applied
to the larval abundance captured per day and per site in order to
fit the assumptions of parametric statistical test.

RESULTS

For the offshore study (5 sampling days from January
31 to February 24, 2012), 25 species and 91 larvae were
captured (Table I). Among the 25 species captured, the
three most abundant were: Caranx sexfasciatus (27 % of
total abundance - non endemic species), Apogon novem-
fasciatus (14 % - non endemic species) and Pomacentrus
coelestis (9% - non endemic species). Offshore light traps
allowed to capture 12 larvae belonging to four endemic
fish species (Abudefduf conformis, Entomacrodus mac-
rospilus, Khulia petiti and Plectroglyphidodon sagmari-
us).

For the coastal study (six sampling days from February
27 to March 8,2012), 15 species and 232 individuals were
captured (Table I). Among the 15 species captured, the
three most abundant were: A. conformis (51 % - endemic
species); A. novemfasciatus (27 % - non endemic species)
and P. sagmarius (13 % - endemic species). Coastal light
traps allowed to capture 139 larvae belonging to three
endemic fish species (A. conformis, Apogon evermanni
and P. sagmarius).

Coastal site

mEndemic larvae  m Non-endemic larvae
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Table I. — Potential capture of fish larvae with light traps set up on either offshore sites in the Marquesan Islands, or coastal sites at
Nuku-Hiva Island (see Fig. 1 for the geographical location of the sites).

Date Site Family Genus Species Abundance Endemic (E)
04 Feb UAHUKA (1) Pomacentridae Abudefduf conformis 1 E
offshore 08 Feb UA PAO (2) Apogonidae Apogon novemfasciatus 4
capture Blenniidae Entomacrodus macrospilus 1 E
Kuhliidae Kubhlia petiti 3
Pomacentridae Pomacentrus coelestis 1
09 Feb UA PAO (3) Apogonidae Apogon novemfasciatus 1
Carangidae Selar crumenophthalmus 1
Fistulariidae Fistularia commersonii 1
13Feb HIVAOAS (4) Apogonidae Apogon novemfasciatus 3
Blenniidae Blennie sp. 1
Carangidae Gnathanodon speciosus 5
Kyphosidae Kyphosus vaigiensis 1
Sectator ocyurus 1
Polynemidae Polydactylus sexfilis 1
Pomacentridae Abudefduf conformis 2 E
Abudefduf sordidus 1
Plectroglyphidodon sagmarius 1 E
16 Feb FATU HIVA (5) Apogonidae Apogon novemfasciatus 7
Acanthuridae Acanthurus xanthopterus 1
Acanthurus triostegus 2
Aulostomidae Aulostomus chinensis 1
Blenniidae Blennie sp. 1
Carangidae Caranx sexfasciatus 14
Selar crumenophthalmus 1
Lutjanidae Lutjanus fulvus 1
Monacanthidae Cantherhines dumerilii 1
Pomacentridae  Plectroglyphidodon sagmarius 2 E
Pomacentrus coelestis 7
20 Feb  TAHUATA (6) Apogonidae Ostorhinchus angustatus 6
Blenniidae Plagiotremus tapeinosoma 1
Carangidae Caranx sexfasciatus 11
Naucrates ductor 1
Pomacentridae Abudefduf sordidus 1
Plectroglyphidodon leucozonus 2
Plectroglyphidodon sagmarius 2 E
coastal 29 Feb Nuku-Hiva Apogonidae Apogon novemfasciatus 11
capture Ostorhinchus apogonides 3
Carangidae Gnathanodon speciosus 1
Monacanthidae Cantherhines dumerilii 1
Pomacentridae Pomacentrus coelestis 5
Plectroglyphidodon leucozonus 1
Plectroglyphidodon sagmarius 15 E
Abudefduf conformis 2 E
01 Mar Nuku-Hiva Apogonidae Apogon novemfasciatus 39
Acanthuridae Acanthurus triostegus 1
Blenniidae Blennie sp. 1
Lutjanidae Lutjanus monostigma 1
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Table I. — Continued.
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Date Site Family Genus Species Abundance Endemic (E)
Mullidae Parupeneus ciliatus 1
Pomacentridae Abudefduf conformis 1 E
Plectroglyphidodon leucozonus 3
Plectroglyphidodon sagmarius 14 E
02 Mar Nuku-Hiva Apogonidae Apogon novemfasciatus 3
Apogon evermanni 1 E
Pomacentridae Pomacentrus coelestis 3
Plectroglyphidodon sagmarius 1 E
Stegastes nigricans 4
Abudefduf conformis 12 E
04 Mar Nuku-Hiva Apogonidae Apogon novemfasciatus 5
Pomacentridae Abudefduf conformis 14 E
05 Mar Nuku-Hiva Apogonidae Apogon sp. 3
Pomacentridae Abudefduf conformis 23 E
06 Mar Nuku-Hiva Apogonidae Pomacentrus coelestis 2
Apogonidae Apogon novemfasciatus
Mullidae Parupeneus ciliatus 1
Pomacentridae Abudefduf conformis 56 E
Abudefduf sordidus 1
Plectroglyphidodon leucozonus 1

Among the 29 fish species captured at coastal and off-
shore sites, five species were endemic. The comparison
of larval abundance of endemic vs. non-endemic species
captured at coastal vs. offshore sites (although the sam-
pling dates are different) showed a significant difference
between the sites (ANOVA: F=9.8, p =0.005 - more fish
larvae captured on coastal sites), but not between endemic
or non-endemic species (F = 3.6, p =0.06). The interac-
tion between sites and species was significant (F=11.9,
p = 0.002) highlighting that more endemic fish larvae
were captured on the coastal sites than on the offshore
sites (Fig. 2).

DISCUSSION

Among the 323 fish larvae belonging to 29 species,
light traps set up on either offshore or coastal sites allowed
to capture 151 fish larvae belonging to five endemic spe-
cies. Our study had some weak points due to the logistic
of scientific expedition aboard the New-Zealand research
vessel “Braveheart”: offshore and coastal sites not studied
at the same time, low spatial replicates on offshore sites.
These differences in time and in space make the study
of larval supply patterns at recruitment more difficult to
interpret. Nevertheless, this study is the first one to explore
the larval supply of endemic fish species in an isolated
region such as the Marquesan Islands. The main results
are that light traps allowed to catch some endemic species

at larval stage, and more endemic larvae in coastal site
than in offshore sites at Marquesan Islands. Thus, 46 % of
the total abundance of captures were endemic larvae. This
result shows the strong capture potential of endemic lar-
vae in the Marquesan Islands. DeMartini & Friedlander
(2004) showed that endemic fish species were dispro-
portionally more abundant on reefs in the North-western
Hawaiian Islands compared to non-endemics. They sug-
gested that the high endemic fish abundance could be
linked to higher level of recruitment and/or greater post-
settlement survival of endemic than non-endemic larvae.
In our study, Abudefduf conformis was the most abundant
species captured at larval stage (36 % of total abundance),
which supports the assumption of higher level of recruit-
ment for some endemic species. Moreover, A. conformis
is a potential fish for the ornamental trade with high com-
mercial value. Several governments, non-government
organizations and other stakeholders in the South Pacific
are striving to develop practices and policies to make the
tropical marine ornamental trade sustainable. Small-scale
fisheries based on larval capture and culture (PCC) prom-
ise to contribute to this goal by collecting larvae with light
traps or crest nets (Lecchini et al. 2006, Bell et al. 2009).
Indeed, as fish larvae stock is numerically more impor-
tant than adult stock, and as catches of aquarium fish are
based upon a number of individuals (and less on biomass
or size), it is preferable to encourage fishing pressure on
larvae stock and rear them with aquaculture methods to
increase their survival (Bell et al. 2009). In the wild, 90%
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of fish larvae disappear before adult age (e.g. Doherty et
al. 2004, Lecchini et al. 2007). The adult breeding stock
would be thus preserved and the recruitment rate would
be the exploitable theoretical limit not to be exceeded for
overfishing (Bell et al. 2009). Thus, the high potential
capture of some endemic fish species at larval stage in
the Marquesan Islands could constitute a new product in
terms of species, sizes and quality of ornamental fish on
the international aquarium market.

To conclude, the present study allowed to know that
some endemic fish species could be captured in high
abundance at larval stage. The Marquesan Islands have
then a potentially unique marine heritage, but also a
potential source of income for the local community
(PCC). It is therefore important to better understand the
population dynamics of endemic species at both larval
and adult stages in order to aid the future protection and
management of the Marquesan biodiversity.
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