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Abstract. The lattice soldierfish, Myripristis violacea Bleeker, 1851, is recorded for the first time from Reunion
Island. An aggregation of 12 individuals was observed and photographed on 12 January 2019 and later on the
L’Hermitage reef, located on the west coast of the island. Examination of high-resolution photographs of the
largest of these individuals shows that its external morphological characteristics agree well with those reported in
the description of the species provided by the last revision of the genus. Studies on regional connectivity make it
likely that the Reunion Island population of M. violacea originates from the northern Seychelles Island or Chagos
Archipelago via stepping-stone populations. Our observations extend the known distribution of the species to the

southernmost island of the Mascarene Archipelago,

and extend its known depth range.
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INTRODUCTION

Fishes of the family Holocentridae Bonaparte, 1833
are abundant members of tropical reef assemblages
that occur in the Atlantic, Indian and Pacific Oceans
(Greenfield 1968). This family includes 90 species
distributed in two sub-families: the Holocentrinae
Bonaparte, 1833 or squirrelfishes with three genera:
Holocentrus Scopoli, 1777; Neoniphon Castelnau, 1875;
and Sargocentron Fowler, 1904; covering 44 species,
and the Myripristinae Nelson, 1955 or soldierfishes with
five genera: Corniger Agassiz in Spix et Agassiz, 1831;
Myripristis  Cuvier, 1829; Ostichthys Cuvier, 1829;
Plectrypops Gill, 1862; and Pristilepis Randall, Shimizu
et Yamakawa, 1982 (see Woods and Sonoda 1973, Zehren
1979, Stewart unpublished™) covering 46 species (Fricke
et al. 2019a). Dornburg et al. (2012) considered the
resurrection of a fourth genus in Holocentrinae, Flammeo
Jordan et Evermann, 1898, containing the single western
Atlantic species Flammeo marianus (Cuvier in Cuvier
et Valenciennes, 1829). The most recent checklist of
the fish species of Reunion Island included 984 marine
and freshwater species belonging to 164 families,
with 964 species occurring in marine habitats (Fricke
et al. 2009). Among the latter, 26 species of the family
Holocentridae were recorded, including five genera:

Neoniphon, Sargocentron, Myripristis, Ostichthys, and
Pristilepis. The genus Myripristis contained nine species,
Mpyripristis adusta Bleeker, 1853; Myripristis berndti
Jordan et Evermann, 1903; Myripristis botche Cuvier,
1829; Myripristis chryseres Jordan et Evermann, 1903;
Mpyripristis hexagona (Lacepeéde, 1802); Myripristis kuntee
Valenciennes in Cuvier et Valenciennes, 1831; Myripristis
murdjan (Forsskal in Niebuhr, 1775); Myripristis
seychellensis Cuvier in Cuvier et Valenciennes, 1829; and
Mpyripristis vittata Valenciennes in Cuvier et Valenciennes,
1831. The lattice soldierfish, Myripristis violacea Bleeker,
1851 was not yet recorded from Reunion Island.
Mpyripristis violacea is a widespread tropical Indo-
Pacific species which can be found west from East Africa,
Seychelles, and Madagascar, east to Line, Marquesas
and Tuamotu islands, north to the Ryukyu Islands, south
to Queensland (Australia) and New Caledonia (Fricke
et al. 2019b). This coral-reef dwelling species generally
occurs in shallow, protected waters of bays and lagoons,
remaining in caves or crevices during the day and foraging
at night (Randall and Greenfield 1996). The known depth
range of this species is 3-30 m (Allen et al. 2003). Its
maximum total length seems to be subject to debate, it
may be 35 cm according to Kuiter and Tonozuka (2001),
although Kuiter (1992) gives an estimated total length of
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25 cm for the same species. More reliable, however, seem
maximum total lengths of 20 cm according to Allen et al.
(2003) and Lieske and Myers (1994), 22 cm according to
Allen and Erdmann (2012), or 23 cm according to Randall
(1984). To our knowledge, the diet of M. violacea has not
yet been studied, but Hobson (1972) states that Myripristis
amaena (Castelnau, 1873) (as. Myripristis argyromus),
M. kuntee (as Myripristis multiradiatus), and M. berndti
are known to have nocturnal plankton-feeding habits. Dee
and Parrish (1994) showed that the diet of M. amaena was
largely dominated by crustacean small juvenile stages or
larvae (mainly crabs and shrimps), and considered that
their findings provided reasonable approximation for less
extensively studied Myripristis species.

MATERIALS AND METHODS

Observations were carried out by skin diving on
the fringing reef of L’Hermitage (also called Saint
Gilles-La Saline Reef), located on the Reunion Island
west coast. Reunion Island (21°07'S, 055°32'E) is part
of the Mascarene Archipelago (south-western Indian
Ocean). It is located about 680 km east of Madagascar,
and 170 km west-southwest of Mauritius. L’Hermitage
reef is less than 8 km long. Its maximum width is
about 500 m, and the mean depth is 1.2 m. This reef is
located within the perimeter of the marine protected area
“Réserve Naturelle Marine de La Réunion” (RNMR).
Our study site is situated in the southern part of the reef

s R .

(21°5'56.14"S, 055°14'22.91"E) in a protective zone at
level 2A (enhanced protection zone), which is why we did
not collect any specimens. Observations were made both
day and night.

Twelve individuals of Myripristis violacea were
observed on 12 January 2019 about 30 m from the shore
at a depth of 1.2 m. These individuals were aggregated in
interconnected caves in an 8 m long cluster of degraded
colonies of the scleractinian coral Acropora muricata.
Only those that were visible and relatively stationary were
counted by two observers advancing rapidly towards each
other from each end of the cluster, which suggests that
the number of individuals participating in this aggregation
was likely larger. The observed individuals were grouped
together with numerous individuals of M. murdjan.
We selected the largest individual of Myripristis violacea
as a specimen for the description below. It often stood
motionless in the entrance of a cave, presenting its profile
to the observer (Fig. 1). The total length of this fish was
estimated by measuring the width of the cave entrance.
Photographs were taken using a Canon Power Shot G10
camera and a Canon EOS 7D body fitted with a Canon 60
mm ESF macro lens.

High-resolution profile photographs taken during
daytime were used to estimate total length (TL),
standard length (SL), head length (HL), body depth
(BD), orbit diameter (OD), snout length and fin-ray
counts (dorsal, anal, and pectoral fins). Table 1 compares

Fig. 1. Myripristis violacea from Reunion Island (with M. murdjan in the background below), 12 January 2019, ca. 10

cm SL (photograph: P. Bourjon)
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these morphometric and meristic characters of the fish
specimen with data from Randall and Greenfield’s (1996)
revisionary description of the species, or with data from
their description of the genus Myripristis when no specific
data were provided in the description of the species.
In accordance with Randall and Greenfield’s (1996), body
depth and head length were expressed as proportions of
standard length, and orbit diameter and snout length as
proportions of head length.

RESULTS
Mpyripristis violacea Bleeker, 1851

Description. Estimated TL 12 c¢m; estimated SL 10 cm;
dorsal rays XI, 15; anal rays IV, 13; pectoral rays 15; body
ovate, moderately deep, BD 2.4 in SL; caudal peduncle
narrow, its depth 10.2 in SL; head large, HL 3.3 in SL; eye
very large, OD 2.5 in HL; snout short and rounded, its
length 5.1 in HL; mouth terminal, oblique, with corner
of lips extending to vertical at rear edge of pupil; lower
jaw faintly projecting when mouth closed; median dorsal
part of head with two longitudinal ridges on either side of
midline of head, extending from above lips to nape and
ending before short median central ridge reaching scaled
part of nape; two posteriorly radiating ridges on each side
of first pair, extending from above anterior edge of pupil
to above posterior edge of orbit; silver-coloured body with
dorsal part of head bluish charcoal; ridges on head darker;
edge of preopercle and opercular membrane dark brownish
red; edges of scales above lateral line deep black, edges
larger in anterior part; edges of scales below lateral line
blackish grey, slightly reddening in last ventral row; upper
part of spinous dorsal fin orange-red, lower part pinkish
white; membrane between first two rays entirely orange-
red; last dorsal spine longer than penultimate and attached
to first dorsal soft ray; dorsal and anal fins soft rays
translucent whitish with lobe tips orange-red; first dorsal

Table 1
Selected morphometric and meristic characters of
Mpyripristis violacea from Reunion Island, determined
based on photographs

Reunion Island

Parameter Randall and specimen
Greenfield 1996  (presently reported
study)
n 85 1
BD [in SL] 2.0-34 ca. 2.4
HL [in SL] 2.65-3.15 32
Dorsal-fin rays X-1,13-16 X1, 15
Anal-fin rays 1V, 12-14 1V, 13
Pectoral-fin rays 14-15 15
OD [in HL] 1.8-2.7 2.5
Snout length [in HL] 4.2-5.7 5.1

SL = standard length, BD = body depth, HL = head length, OD =
orbit diameter.

soft ray edged with white; anal spines white; caudal fin
forked, colour translucent whitish with lobe tips orange-
red and procurrent rays white; base of pectoral fin black,
rays slightly pinkish; pelvic fins pinkish with white spine.
Remarks. This individual well agrees with the revisionary
description of the species by Randall and Greenfield (1996);
orbit diameter and snout length match with the description
of the genus provided by these authors (see Table 1). The
only difference between our individual and Randall and
Greenfield’s (1996: 51) description is the colour of the edges
of scales under the lateral line (“brownish red, becoming
more and more red ventrally”). Our individual only shows a
last ventral row of slightly red-edged scales. We examined
photographs of the species provided by reliable websites
(Bray and Gomon 2019) and found that the scales edges
below the lateral line may be either blackish grey or reddish
brown, which suggests some variability in this character.
It should be noted that during night-time monitoring all
individuals of this group displayed pinkish scales with
brownish red edges below the lateral line. In addition,
Randall and Greenfield (1996) note that the broad near-
black edges of the scales situated anterodorsally on the body
prevents any confusion with other species. Consequently,
we can conclude that the fish we observed in Reunion
Island belong to Myripristis violacea.

DISCUSSION

The two records of the species closest to Reunion
Island, and therefore likely including the site of origin
of the Reunion population of Myripristis violacea, are
Madagascar (Fricke et al. 2018), and Raphael Island
(National Museum of Natural History, Smithsonian
Institution, USNM 387922), which is part of Saint Brandon
Rocks. The minimum distances between Reunion and
these islands are as follows: Madagascar about 680 km,
Saint Brandon Rocks about 660 km.—

Marine connectivity assessment must consider
two main variables: the biological traits of larvae,
and the physical processes of hydrodynamic transport
(horizontally and vertically). Among the biological traits
of larvae, the pelagic larval duration (PLD) is a key factor
for broad-scale connectivity (Treml et al. 2012). Although
a long PLD is not necessarily associated with broad-scale
connectivity, due to the ability of larvae to influence their
dispersal (Leis 2002), it is an important condition for long-
distance dispersal.

The larval phase was studied in few Myripristis species,
and the PLD range of Myripristis violacea is unknown.
Tyler et al. (1993) found a range of 40-58 days from otolith
analyses of seven individuals of Myripristis jacobus Cuvier,
1829. Craig et al. (2007) report B. Victor’s unpublished
data according to which the preliminary examination of
M. berndti otoliths indicates a PLD of about 55 days. Dee and
Radtke (1989) estimated a PLD of 115-125 days from the
sagittae of a single individual of M. amaena. These authors
stated that, although a series of otoliths would be required to
fully interpret the duration of the larval stage of M. amaena,
it is possible that this long-lived, slow-growing and slow-
maturing species could have a long PLD. Moreover, Leis
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and Carson-Ewart (1997) reported the capture by crest-
net of one juvenile of Myripristis sp. measuring 5.5 cm
SL, which implies flexibility in pelagic juvenile duration,
as pointed out by Craig et al. (2007). Although these results
are not sufficient to assume a probable PLD of M. violacea
based on an average of the documented PLD in related
species, it seems reasonable to assume that this duration
may be at least equivalent to the smallest documented
value for the genus (40 days), which is sufficient to cover
relatively long distances. In the Pacific Ocean, this species
is known to have dispersed over vast distances between
some remote island groups, reaching as distant groups the
Cook Islands, Line Islands and Marquesas Islands; this fact
also supports a relatively high PLD and an ability for long-
distance dispersal.

Since genetic connectivity studies showed that larval
dispersal may be consistent with regional current patterns
in the Western Indian Ocean (Dorenbosch et al. 2006,
Visram et al. 2010, Simpson et al. 2014), our assumptions
about the origin of the Reunion Island’s Myripristis
violacea population will be mainly supported by patterns
of the regional currents.

The oceanic circulation in the tropical south-western
Indian Ocean is dominated by the westward flowing
South Equatorial Current (SEC) in the upper 600 m
between about 10° and 15°S (Chapman et al. 2003). The
SEC bifurcates into northern and southern cores when
reaching the Mascarene Plateau (New et al. 2007). The
northern core splits again when reaching the Comoros
Islands, feeding into the north-flowing East African
Coastal Current (Swallow et al. 1988), and into the south-
flowing Mozambique current (DiMarco et al. 2002). The
southern core splits when reaching Madagascar, giving
rise to the north-flowing North East Madagascar Current
(NEMC) and the south-flowing South East Madagascar
Current (SEMC) (Voldsund et al. 2017).

The current pattern along the east coast of Madagascar
makes it unlikely that the Reunion Island population of
Mpyripristis violacea originates from this island. NEMC and
SEMC are strong coastal currents with maximum core
velocity of < 150 cm -s™' (Voldsund et al. 2017), that may
act as an oceanographic barrier to larval dispersal. Only
episodic events such as cyclones seem to allow in rare
cases a connectivity between Madagascar and Reunion
Island (Reid et al. 2016). In contrast, it seems possible
that this population originates from Saint Brandon Rocks,
possibly through a stepping-stone population living in
Mauritius Island, located about 460 km south-southwest
of Saint Brandon, although the species has not yet been
recorded from this island. Indeed, a genetic study has led to
the assumption that the Mascarene Plateau, which extends
over 2300 km between the Seychelles Bank and Mauritius
(Payet 2005), could act as a corridor for connectivity
(Visram et al. 2010). The authors investigated the genetic
structure of the blue-barred parrotfish, Scarus ghobban
Forsskal in Niebuhr, 1775 in the Western Indian Ocean,
and estimated the direction and number of migrants per
generation to and from Kenya, Mauritius, Seychelles,
and Tanzania. They found that the greatest contributor

of migrants in Mauritius was Seychelles and vice-versa,
and therefore assume a connection between the northern
Seychelles and Mauritius Island through a stepping-
stone dispersal across the Mascarene Plateau. As Saint
Brandon Rocks is situated on the Mascarene Plateau, and
as M. violacea is recorded from the Seychelles (Smith
and Smith 1963, Greenfield 1974), the same assumption
can be made for this species. It is worth noting that the
M. violacea population living at Saint Brandon could
also originate from the Chagos Archipelago, where it has
been recorded (Winterbottom et al. 1989, Winterbottom
and Anderson 1997), through stepping stone populations.
Sheppard et al. (2012) pointed out that currents passing
across Chagos most often flow westward between May
and December, and that larvae from Chagos moving at
0.5 m - s would only need 25 days to cover the distance
to the Saya de Malha reef system (1050 km apart) which
is situated on the Mascarene Plateau. This duration is
much shorter than the smallest documented PLD value
in the genus Myripristis (40 days). Saint Brandon Rocks,
situated about 600 km south of Saya de Malha, and about
460 km north-northeast of Mauritius, might have acted
as a stepping-stone for the establishment of a Mauritian
population of M. violacea originating from Chagos.

Considering the long distances that the larvae of this
species seem to be able to cover, it can be assumed that
the population of Myripristis violacea in Reunion Island
originates directly from Saint Brandon Rocks. However,
if the presence of the species in Mauritius was confirmed,
the strongest likelihood would be that it originates from
this place since the two islands, separated by about 170
km, appear to be connected (Crochelet et al. 2013). A high
resolution modelling strategy suggests that the currents
around Mauritius and Reunion Island are generally
oriented south-westward to the southeast of each island
(Pous et al. 2014), which results in a likely dispersal of
larvae from Mauritius to Reunion Island. Although the
connectivity within the Mascarene islands is discussed
(Muths et al. 2014), most studies seem to confirm that
Mauritius and Reunion are connected (Wickel et al. 2016).

New sampling, particularly in Saya de Malha and
Mauritius, could reinforce the hypothesis that the
Mascarene Plateau acts as a connectivity corridor, and
provide a better understanding of the distribution of
Mpyripristis violacea.

Our observations extend the known depth range of this
species. According to Allen et al. (2003), its depth range
is 3-30 m. Our observation were made at a depth of 1.2
m. The updated depth range should therefore be 1-30 m.

Our study expands the distribution of Myripristis violacea
to the southernmost part of the Mascarene Archipelago, and
extends the known depth range of the species.
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