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Pomacentrus vatosoa, new species, is described on the basis of four specimens collected from Nosy Faho, Madagascar. The
new species is distinctive in having a pearlescent-white body with a large black spot midlaterally behind the pectoral
fin, a black saddle of similar size on the dorsal edge of the caudal peduncle, and a black recurved band from the orbit to
origin of dorsal fin. Aside from details in live coloration, the new species is readily diagnosed from congeners in having
the following combination of characters: dorsal-fin rays XIV, 13–14; anal-fin rays II, 14; pectoral-fin rays 18–19; tubed
lateral scales 19–20; gill rakers 5–6þ17–18 ¼ 22–24; infraorbitals naked; teeth on lower jaw partly biserial; no distinct
notch between infraorbitals 1 and 2; and a crescent opening of the supraorbital canal above the eye. The new species
appears to be most closely related to Pomacentrus atriaxillaris on the basis of meristic data, though comparative
molecular sequences for P. atriaxillaris are lacking. Assignment of the new species to the genus Pomacentrus is
accompanied with a brief discussion of the systematic contention within the Pomacentridae.

D
AMSELFISHES of the family Pomacentridae are
small to medium-sized fishes representing a major
family in coral reef habitats, with 416 valid species

recognized globally (Fricke et al., 2019). Of its component
genera, Chromis and Pomacentrus represent nearly half of the
known species, with Pomacentrus being the second largest
genus. Allen (1991) recognized 54 species of Pomacentrus, but
an additional 25 species have been described since (Fricke et
al., 2019).

Recent exploration of shallow coral reefs by commercial
divers off the northeastern coast of Madagascar retrieved an
unknown species of pomacentrid putatively identified as
being from the genus Chrysiptera. However, molecular
phylogenetic analyses, as well as morphological examination
of dentition, infraorbital bones, and degree of squamation on
the head suggests that it belongs instead to the genus
Pomacentrus.

The genus Pomacentrus attains its highest diversity in the
western and central Pacific regions, in particular, the Indo-
Australian Archipelago (Allen and Erdmann, 2009). In
contrast, fewer than 30 species are reported to occur in the
Indian Ocean, of which, 14 are endemic to the western
Indian Ocean. Only ten species of Pomacentrus are currently
known to occur in Madagascar (Fricke et al., 2018, 2019).
These are Pomacentrus agassizii, P. aquilus, P. atriaxillaris, P.
baenschi, P. caeruleopunctatus, P. caeruleus, P. pavo, P. sulfureus,
P. trichrourus, and P. trilineatus. Based on morphological and
genetic data, we were unable to assign the new pomacentrid
to the aforementioned taxa and other pomacentrids.

We herein describe it as a new species based on four
specimens collected off Nosy Faho, Madagascar. The new
species is unusual in having coloration details not shared by
other congeneric species, and preliminary analyses of
molecular sequence data suggests that it occupies a separate
lineage within Pomacentrus sister to a clade of other western
Indian Ocean species of Pomacentrus. It is remarkable that a
distinct new species with a preference for shallow reefs has
until now managed to escape detection by earlier authors
during periods of intense surveys of the western Indian
Ocean (Richmond, 2001; Fricke et al., 2018).

MATERIALS AND METHODS

Meristics, morphometrics, and specimen deposition.—Methods
of counting and measuring follow Lecchini and Williams
(2004) and Allen et al. (2018). Gill raker counts are presented
as upper (epibranchial) þ lower (ceratobranchial) rakers on
the anterior face of the first arch; the angle raker is included
in the second count. In the description that follows, data are
presented for all type specimens, followed by data for the
holotype in parentheses, where variation was noted. Where
counts were recorded bilaterally, both counts are given and
separated from each other by a slash; the first count
presented is the left count. Morphometric values are
presented in Table 1. Osteological details were taken from a
radiograph of the holotype and one paratype. We use the
terms infraorbital 1 and infraorbital 2 for the two infraorbital
bones that have been termed preorbital and suborbital,
respectively, in pomacentrid systematics. Specimens were
temporarily stained in cyanine blue to better visualize details
in squamation of the head and body. Type specimens are
deposited in the Scripps Institution of Oceanography (SIO),
Université d’Antananarivo, Département de Biologie Ani-
male, Antananarivo, Madagascar (UADBA), and the Zoolog-
ical Reference Collection of the Lee Kong Chian Natural
History Museum at the National University of Singapore
(ZRC). Institutional abbreviations follow Sabaj (2019).

Taxon sampling, sequencing, and phylogenetic analysis.—This
study includes 28 ingroup species of Pomacentrus and
Abudefduf sordidus as an outgroup. Comparative species of
Pomacentrus were selected from various clades as identified by
Cooper et al. (2009), and from several other species that share
similar meristic, morphometric, or biogeographical distribu-
tion data with the new species. Publicly available sequences
were obtained from GenBank. Tissue samples of the new
species were obtained from the right pelvic fins of the
holotype and one paratype, preserved in 100% ethanol, and
stored at –208C prior to extraction. DNA was extracted using
the DNeasy Blood and Tissue kit (Qiagen) following the
manufacturer’s protocol and sequenced de novo. Mitochon-
drial cytochrome c oxidase subunit 1 (COI) was amplified
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from extracted gDNA using polymerase chain reaction (PCR).
Primer sets and PCR conditions follow Chang et al. (2017).
Sanger sequencing was outsourced to Macrogen (Seoul,
South Korea). Forward and reverse contigs were aligned and
trimmed separately using GENEIOUS Prime 2019.1.1 (Bio-
matters). Sequences were then concatenated with other
available COI and nuclear recombination activating gene 2
(RAG2) sequences available from GenBank (Appendix 1) and
aligned using the MUSCLE v3.8.31 algorithm (Edgar, 2004).

The final concatenated alignment consisted of 801 bp of
RAG2 and 647 bp of COI. The inclusion of the RAG2 marker
provided a more robust backbone for the inferred tree, as
multi-locus datasets overcome issues that could otherwise be
introduced by incomplete lineage sorting in single gene trees.
As the phylogenetic tree was not used to justify the status of
the new species but rather to infer putative relationships
amongst sampled species of Pomacentrus, we did not
sequence the nuclear RAG2 marker for the new species. We
analyzed the concatenated molecular dataset using both
Bayesian inference and maximum likelihood. The best fitting
substitution model and data partitioning scheme was
selected using PartitionFinder2 (Lanfear et al., 2016). Bayes-
ian analyses were conducted in MrBayes v3.2.5 (Ronquist et
al., 2012) using Markov chain Monte Carlo sampling, with

one cold and three heated Markov chains. Samples were
recorded every 5x103 generations over a total of 5x107

generations, with the initial 25% of samples discarded as
burn-in. The analysis was run in duplicate and checked in the
program Tracer v1.7.1 (Rambaut et al., 2018) for conver-
gence. TreeAnnotator v2.2.0 (Bouckaert et al., 2014) was used
to generate the maximum-clade-credibility tree. Maximum
likelihood analyses were conducted in RAxML v8.2.12
(Stamatakis, 2014). The analysis was performed in duplicate
to check for local optima, each using ten random starts.
Bootstrapping was performed using 1000 pseudoreplicates of
the data. Uncorrected pairwise distances for the COI marker
between comparative species were calculated in GENEIOUS
Prime 2019.1.1 (Biomatters).

Pomacentrus vatosoa, new species
urn:lsid:zoobank.org:act:3479EC42-4088-4EEE-B254-
C47B7C0CFFEB
Corazon’s Damsel
Figures 1–4, 5A1–A2; Table 1

Holotype.—(Figs. 1, 4) SIO 19-2, 46.4 mm SL, Madagascar,
Nosy Faho, 18817032.2 00S, 49824035.8 00E, hand nets, depth of
collection 15–20 m, Brian Maravilla, 11 December 2018.

Table 1. Proportional measurements of type specimens of Pomacentrus vatosoa, new species, as a percentage of the standard length.

Holotype Paratypes

SIO 19-2 ZRC 60713 ZRC 60713 UADBA 59997

SL (mm) 46.4 47.0 43.6 49.7
Greatest body depth 44.7 47.9 47.7 45.5
Body width 17.0 17.4 17.7 17.5
Head length 30.3 30.7 27.1 31.8
Snout length 6.9 6.9 8.2 7.8
Orbit diameter 10.3 10.3 11.9 10.9
Bony interorbital width 9.0 9.7 9.2 10.7
Caudal peduncle depth 14.0 14.5 14.2 13.5
Caudal peduncle length 12.8 13.2 11.9 11.5
Upper jaw length 9.2 8.5 8.9 9.1
Predorsal length 34.5 36.0 37.4 36.0
Dorsal-fin base 66.3 68.7 64.4 61.0
Soft dorsal-fin base 17.7 17.7 18.6 17.1
1st dorsal-fin spine 7.1 9.9 7.6 8.0
2nd dorsal-fin spine 11.5 broken 11.2 10.5
3rd dorsal-fin spine 13.3 15.1 14.0 13.8
4th dorsal-fin spine 15.2 16.2 14.9 15.6
5th dorsal-fin spine 16.3 16.9 15.6 16.5
6th dorsal-fin spine 16.4 17.3 15.5 15.6
Last dorsal-fin spine 14.9 17.3 17.4 16.5
1st dorsal-fin ray 17.8 17.4 18.9 18.8
Longest dorsal-fin ray (7th) 24.5 24.8 24.1 25.8
Preanal length 62.8 62.8 65.1 63.1
Anal-fin base 27.4 28.8 31.0 35.1
1st anal-fin spine 7.9 8.3 7.3 6.9
2nd anal-fin spine 16.2 18.5 18.1 13.5
1st anal-fin ray 17.6 18.7 17.0 17.2
Longest anal-fin ray (10th) 22.6 24.8 21.6 20.7
Caudal-fin length 32.3 34.8 30.5 31.6
Caudal concavity 9.0 12.2 13.1 10.7
Pectoral-fin length 26.1 27.3 27.8 27.4
Prepelvic length 38.1 39.8 41.3 41.4
Pelvic-spine length 17.4 17.9 17.4 16.5
Pelvic-fin length (including filament) 26.7 32.1 32.6 29.2
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Paratypes.—(Figs. 3, 5A1) UADBA 59997, 49.7 mm SL, Brian
Maravilla, 9 March 2019 (same location as holotype); ZRC
60713, 2, 47.0 mm SL, 43.6 mm SL (both collected with
holotype).

Diagnosis.—The following combination of characters distin-
guishes the new species from all congeners: dorsal-fin rays
XIV, 13–14; anal-fin rays II, 14; pectoral-fin rays 18–19; tubed
lateral-line scales 19–20; gill rakers 5–6þ17–18 ¼ 22–24; no
distinct notch between infraorbitals 1 and 2. The new species
can be further distinguished from all other species on the
basis of its unique color pattern: body pearlescent-white with
a large irregular black spot midlaterally behind posterior tip
of pectoral fin; a black saddle of roughly equal size on the
dorsal edge of caudal peduncle, edged distally with iridescent
blue; a fuliginous recurved band extending from the
posterior orbit to origin of dorsal fin; and a small black spot
on dorsal edge of pectoral-fin axil.

Description.—Dorsal-fin rays XIV, 13–14 (holotype XIV, 14;
paratype ZRC 60713, 47.0 mm SL with XV, 13) all segmented
rays except first ray branched; anal-fin rays II, 14, all
segmented rays branched except first; pectoral-fin rays 18–
19 (19/19), upper 2 and lowermost unbranched; pelvic-fin
rays I, 5; principal caudal-fin rays 8þ7, upper and lower rays
unbranched; upper and lower procurrent caudal-fin rays 6;
tubed lateral-line scales 19–20 (19/20); 27–28 (28/28) scales
in lateral series; posterior mid-lateral scales with a pore or
deep pit numbering 8/8 (absent in ZRC 60713, 43.6 mm SL;
UADBA 59997, 49.7 mm SL); scales above lateral line to
origin of dorsal fin 3.5; scales below lateral line to origin of
anal fin 8.5; gill rakers 5–6þ17–18 ¼ 22–24 (6þ18); vertebrae
11þ15; predorsal formula (after Ahlstrom et al., 1976) 0/0þ0/
1þ1/1; one supraneural in the preneural space, two supra-
neurals in the first interneural space (between neural spines 1
and 2), and two pterygiophores in the second interneural
space, the first of which bears a supernumerary spine; ribs
present on vertebrae 3 through 12; epineurals present on
vertebrae 1 through 15 (Fig. 1).

Body moderately deep, depth 2.1–2.2 (2.2) in SL, and
compressed, width 2.6–2.8 (2.6) in body depth; head length
3.1–3.7 (3.3) in SL; snout shorter than orbit diameter, its
length 3.3–4.5 (4.5) in HL; orbit diameter 2.3–3.0 (3.0) in HL;
interorbital width 2.9–3.4 (3.4) in HL; caudal peduncle depth
1.9–2.4 (2.2) in HL; caudal peduncle length 2.3–2.8 (2.4) in
HL.

Mouth terminal, small, oblique, upper jaw forming an
angle of about 358 to horizontal axis of head and body;
posterior edge of maxilla reaching a vertical about even with
anterior edge of pupil, upper jaw length 3.0–3.6 (3.3) in HL;
teeth partly biserial anteriorly, the front row of teeth conical
in shape, about 41–46 in upper jaw and 33–38 in lower jaw;
secondary row of teeth slender to conical in shape (termed
‘‘buttress teeth’’ by Allen and Erdmann, 2009), slightly
displaced from front row, in spaces between main row of
teeth; tongue triangular with rounded tip, set far back in
mouth; gill rakers long and slender, longest on lower limb
near angle about two-thirds length of longest gill filaments;
nostril round with slightly raised rim, slightly below middle
of eye about midway between anterior edge of orbit and
upper lip; an enlarged slit-like opening of the frontal portion
of the laterosensory canal present above middle of eye
(termed ‘‘crescent opening of supraorbital canal’’ by Randall
et al., 1981).

Opercle ending posteriorly in a flat spine, tip relatively
obtuse and obscured by a large scale; rear margin of
preopercle with 21–26 serrae (25/26), posterior margin
extending dorsally to just below upper edge of pupil;
infraorbital 1 naked; infraorbital 2 naked with free lower
margin extending to just before vertical through middle of
pupil (Fig. 2); no distinct notch between infraorbitals 1 and 2.

Scales ctenoid with transforming cteni (after Roberts,
1993); anterior lateral line ending beneath rear portion of
soft dorsal fin (beneath 1st to 2nd segmented dorsal-fin rays);
head scaled except lips, infraorbitals, tip of snout, and a
narrow zone from orbit to edge of snout containing nostril; a
scaly sheath at base of dorsal and anal fins, about half pupil
diameter at base of middle of spinous portion of dorsal fin;
one column of scales on each membrane of dorsal fin,
narrowing distally, those on spinous portion of dorsal
progressively longer, reaching about two-thirds distance to
spine tips on posterior membranes; one column of scales on
each membrane of anal fin, scales progressively smaller
distally; small scales on caudal fin extending to about one-
half distance to posterior margin; small scales on basal one-

Fig. 1. Pomacentrus vatosoa, new species, X-ray of SIO 19-2, 46.4 mm
SL, holotype. Radiograph by B. W. Frable.

Fig. 2. Head details of Pomacentrus vatosoa, new species, ZRC 60713,
43.6 mm SL, paratype, Nosy Faho, Madagascar. Specimen stained
temporarily with cyanine blue. AN, anterior nostril; CSO, crescent
opening of supraorbital canal; IO1, infraorbital 1; IO2, infraorbital 2.
Arrow indicates posterior extent of free margin of infraorbital 2. Photo
by Y. K. Tea.
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Fig. 3. Pomacentrus vatosoa, new species, ZRC 60713, 47.0 mm SL, paratype in life, Nosy Faho, Madagascar. Right facing side, image reversed.
Photo by Y. K. Tea.

Fig. 4. Pomacentrus vatosoa, new species, SIO 19-2, 46.4 mm SL, preserved holotype, Nosy Faho, Madagascar. Photo by B. W. Frable.
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fifth of pectoral fins; a median scaly process extending
posteriorly from between base of pelvic fins, its length a little
over one-third that of pelvic spine; axillary scale above base
of pelvic spine about one-third length of spine.

Origin of dorsal fin over second or third lateral-line scale,
predorsal length 2.7–2.9 (2.9) in SL; dorsal-fin base contained
1.5–1.6 (1.5) in SL; base of soft portion of dorsal fin
contained 5.5–5.8 (5.6) in SL; first dorsal spine 3.1–4.3 (4.3)
in HL; second dorsal spine 2.4–3.0 (2.7) in HL; third dorsal
spine 1.9–2.3 (2.3) in HL; fourth dorsal spine 1.8–2.0 (2.0) in
HL; fifth dorsal spine 1.7–1.9 (1.9) in HL; sixth dorsal spine
1.7–2.0 (1.9) in HL; last dorsal spine 1.6–2.1 (2.1) in HL;
membranes of spinous portion of dorsal fin moderately
incised; first segmented dorsal ray 1.4–1.8 (1.7) in HL; 7th

dorsal segmented ray longest, its length 1.1–1.3 (1.3) in HL;
preanal length 1.5–1.6 (1.6) in SL; anal-fin base 2.8–3.4 (3.3)
in SL; first anal spine 3.7–4.6 (3.9) in HL; second anal spine
nearly twice as long as first, 1.5–2.4 (1.9) in HL; first anal
segmented ray 1.6–1.8 (1.7) in HL; tenth segmented anal ray
the longest, its length 1.2–1.5 (1.4) in HL; caudal fin forked,
its length 3.2–3.3 (3.3) in SL, caudal concavity 7.6–11.1
(11.1) in SL; caudal-fin lobes sometimes with short filamen-
tous tips; 2nd or 3rd pectoral-fin ray longest, length 3.6–3.8
(3.8) in SL; prepelvic length 2.4–2.6 (2.6) in SL; pelvic spine
length 1.6–1.9 (1.8) in HL; first segmented ray of pelvic fin
filamentous, usually reaching to base of first or second anal-
fin ray, its length 3.1–4.7 (4.7) in SL.

Coloration of adults in life.—(Based on color photographs of
the holotype and paratypes when freshly dead, and photos of

live individuals taken in aquaria; Figs. 3, 5A1–A2). Head and
body silvery-white; iris silver with black vertical band, about
the width of pupil, sometimes spotted with iridescent blue;
vertical eye band curving dorsally to anterior dorsal fin;
snout and nape unmarked; lower rim of orbit with one or two
series of pale blue spots, continuing to preopercle and
opercle; axil of pectoral-fin base with small black spot
dorsally; scales covering body silvery-white, pale blue on
the outer edge; body with two conspicuous black spots,
sometimes with up to three or four black scales scattered in
between; anterior spot large and irregular, situated mid-
laterally beneath fourth to eighth dorsal-fin spines; scales
edged narrowly in metallic blue; posterior spot saddle-like,
metallic blue on distal edge, situated at dorsal edge of caudal
peduncle; dorsal fin fuliginous, metallic blue on outer
margin; posterior soft dorsal fin bluish-hyaline on lower
two thirds, often with irregular series of metallic blue spots;
lower one third of scale columns on dorsal-fin membranes
silvery; anal fin pale yellowish-blue, edged with metallic blue
on outer margin; a second narrow blue stripe present
submarginally; caudal fin bluish hyaline; pelvic fins bluish-
white; pectoral fins translucent.

Coloration in alcohol.—(Fig. 4) Head and body pale tan, black
markings on head, body, and pectoral axil remain; metallic
blue highlights and stripes fade to gray; dorsal surface ashen
gray; dorsal fin fuliginous.

Habitat and distribution.—Pomacentrus vatosoa is at present
known only from shallow reefs of Nosy Faho, northeastern

Fig. 5. A selection of species of Pomacentrus in life. (A1) Pomacentrus vatosoa, new species, ZRC 60713, 47.0 mm SL, paratype, right facing side,
image reversed. (A2) Pomacentrus vatosoa, new species, approximately 45.0 mm SL, specimen not retained. (B1, B2) Pomacentrus atriaxillaris,
approximately 70.0 mm SL, in situ photographs from northern Madagascar. Specimens not retained. Note the variation in the size of body spots and
intervening scale pattern for Pomacentrus vatosoa, new species, and variation in body markings for Pomacentrus atriaxillaris. Photos by Y. K. Tea (A1,
A2) and G. R. Allen (B1, B2).
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Madagascar, at depths of 15–20 m. The species is reported to
occur singly or in pairs, above sheltered low-lying reefs. As
previous surveys of Malagasy and western Indian Ocean reefs
did not report the occurrence of this species, it is unknown
whether or not it is more widespread, though it should be
looked for in the Mascarenes.

Comparisons.—Members of the genus Pomacentrus can be
broadly categorized into two groups—those bearing XIII
dorsal-fin spines, and those with XIV dorsal-fin spines (Allen
and Wright, 2003). Allen and Wright (2003) made note of 17
species with XIV dorsal-fin spines, of which, 12 are reported
to occur in the Indian Ocean. Since then, two additional
species with XIV dorsal-fin spines have been described
(Pomacentrus fakfakensis and P. bellipictus), bringing the total
nominal species count with this spine count to 20 (including
P. vatosoa). Although Pomacentrus vatosoa occurs in the Indian
Ocean and has a modal dorsal-fin spine count of 14 (one
specimen with 15), we exercise caution in inferring any
phylogenetic relationships to the other Indian Ocean species
due to the unsatisfactory taxonomic status of Pomacentrus
(see remarks below). Ultimately, scrutiny of color pattern
remains the most diagnostic and reliable means for separat-
ing species of Pomacentrus (Allen and Wright, 2003).

In this regard, Pomacentrus vatosoa is distinct in having a
black recurved band from the orbit to origin of dorsal fin and
a pearlescent body with two prominent black spots—one
situated midlaterally behind the pectoral fin, and the second
saddled on the dorsal edge of the caudal peduncle (Figs. 3, 4,
5A1–A2). No other species share this coloration pattern, and
Pomacentrus vatosoa therefore cannot be confused for any of
the other congeneric species.

Analysis of mitochondrial COI sequence data retrieved
Pomacentrus trichrourus as its closest relative, with an
uncorrected pairwise distance of 6.7–7.2%. Although most
species of coral reef fishes differ by more than 2% in
mitochondrial sequence data from their nearest relatives
(Steinke et al., 2009; Ward et al., 2009; Victor, 2015), the large
genetic distance between Pomacentrus vatosoa and P. trichrou-
rus suggests that the two species are unlikely to be sister
species, or that the putative sister species of Pomacentrus
vatosoa has yet to be genetically sampled (see below). Indeed,
both species differ markedly in coloration, meristic, and
morphometric data.

Molecular phylogenetic analysis of 28 species of Pomacen-
trus inferred using mitochondrial COI and nuclear RAG2
markers retrieved a monophyletic Pomacentrus. Although
there is relatively low support for the relationships at the
internal nodes of the tree, our analyses consistently placed P.
vatosoa in its own lineage, sister to a clade comprising other
western Indian Ocean species (Pomacentrus baenschi, P.
trichrourus, and P. trilineatus) with high support (Fig. 6).
Because taxon coverage of the genus was less than 50%, we
refrain from placing greater emphasis on phylogenetic
relationships beyond the clade of interest.

Aside from differences in color pattern, Pomacentrus vatosoa
can be further separated from P. trichrourus: in having fewer
dorsal-fin rays (13–14 vs. 14–16); fewer anal-fin rays (14 vs.
15–17); more pectoral-fin rays (18–19 vs. 16–17); more tubed
lateral-line scales (19–20 vs. 17–18 ; Allen and Randall, 1980);
and in lacking a curved notch between infraorbitals 1 and 2;
from P. baenschi: in having fewer dorsal-fin rays (13–14 vs.
14–15); more tubed lateral-line scales (19–20 vs. 18–19); more
gill rakers (22–24 vs. 19–21); and a shallower body profile
(2.1–2.2 vs. 1.9–2.0 in SL); and from P. trilineatus: in having

more dorsal-fin spines (XIV vs. XIII); more tubed lateral-line
scales (19–20 vs 16–19); and fewer gill rakers (22–24 vs. 25–
31).

On the basis of coloration details, Pomacentrus vatosoa
resembles several lightly colored or gray congeneric species,
such as P. alexanderae, P. atriaxillaris, P. callainus, P. reidi, P.
smithi, P. stigma, and P. yoshii. Of these, P. vatosoa appears
most closely related to P. atriaxillaris, both of which occur in
Madagascar, and share the following combination of charac-
ters: dorsal-fin rays XIV, 14; anal-fin rays II, 14–15; pectoral-
fin rays 18–19; tubed lateral-line scales 18–20; total gill rakers
21–24; and dorsal face of pectoral-fin axil with black spot.
However, P. vatosoa can be differentiated by its unique color
pattern (Fig. 5) and in having fewer epibranchial rakers (5–6
versus 6–8), more ceratobranchial rakers (17–18 versus 14–
16), and in lacking serrated infraorbitals and a distinct
infraorbital notch (versus presence of serrated infraorbitals
and a distinct infraorbital notch in P. atriaxillaris). It is likely
that both species are closely related (potentially more closely
related than P. vatosoa and P. trichrourus), though comparative
molecular sequences are lacking for P. atriaxillaris.

Beyond details in live coloration, Pomacentrus vatosoa
further departs from P. alexanderae, P. callainus, P. smithi,
and P. yoshii in having more dorsal-fin spines (XIV vs. XIII
spines), and from P. reidi and P. stigma in having more tubed
lateral-line scales (19–20 vs. 16–17 and 15–18, respectively;
Allen, 1991). Allen (2002) commented on the relationships
shared between P. reidi and P. atriaxillaris, suggesting that the
two species are most closely related to each other. However,
results from our molecular phylogenetic analysis suggest a
sister relationship shared between P. reidi and P. brachialis
instead (Fig. 6). In this regard, P. vatosoa is unlikely to be
closely related to P. reidi despite similarities in meristic and
coloration details, a result that is supported by our prelim-
inary molecular phylogeny (Fig. 6).

Etymology.—The specific epithet is a compound word
meaning ‘‘beautiful stone’’ in Malagasy, in reference to the
opalescent or pearlescent qualities of the new species in life.
The common name is given in honor of Corazon Sibayan
Shutman, wife of Barnett Shutman, who provided us with
specimens used in this study.

Remarks.—The current taxonomy and definitions within the
Pomacentridae are unsatisfactory, with several of their
component genera in need of systematic revision. Although
our phylogenetic analyses retrieved a monophyletic Poma-
centrus, taxon coverage for the genus in this study was less
than 50%. A more comprehensive phylogenetic analysis
performed by Cooper et al. (2009) using a larger set of genes
for 54 species of Pomacentrinae (sensu Allen, 1975, 1991)
retrieved a paraphyletic Pomacentrus with a nested Altrichthys.
The same can be said for Chromis and Chrysiptera, two genera
that have been consistently rejected as natural groups in
several studies (Tang, 2001; Quenouille et al., 2004; Cooper et
al., 2009). However, the position of Altrichthys in Cooper et
al. (2009) appears to be erroneous due to possible contam-
ination or incomplete sequence data obtained from formalin-
fixed tissue of Altrichthys (Bernardi, 2011). Re-evaluation of
Altrichthys retrieved a sister relationship with Acanthochromis
(Bernardi, 2011), confirming that the non-monophyly of
Pomacentrus in Cooper et al. (2009) was erroneous.

Nonetheless, further study is still needed to address the
systematic relationships within Pomacentrus on the basis of
morphology. Not only is the genus weakly defined by
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synapomorphies, it also displays considerable variation in
characters between species. For example, Pomacentrus varies
in the degree of squamation on the head, the presence or
absence of a notch between infraorbitals 1 and 2, arrange-
ment of teeth, and the absence or presence of scales on the
infraorbitals (Allen, 2001). It is possible that further studies
may result in the reassignment of some species to new genera
or to other nominal genera. However, in light of the evidence
presented here, we believe that the generic assignment of the
new species to Pomacentrus is sufficiently well justified.
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Bouckaert, R., J. Heled, D. Kühnert, T. Vaughan, C. Wu, D.
Xie, M. A. Suchard, A. Rambaut, and A. Drummond.
2014. BEAST 2: a software platform for Bayesian evolu-
tionary analysis. PLoS Computational Biology 10:
e1003537.

Chang, C. H., K. T. Shao, H. Y. Lin, Y. C. Chiu, M. Y. Lee, S.
H. Liu, and P. L. Lin. 2017. DNA barcodes of the native
ray-finned fishes in Taiwan. Molecular Ecology Resources
17:796–805.

Cooper, W. J., L. L. Smith, and M. W. Westneat. 2009.
Exploring the radiation of a diverse reef fish family:
phylogenetics of the damselfishes (Pomacentridae), with
new classifications based on molecular analyses of all
genera. Molecular Phylogenetics and Evolution 52:1–16.

Edgar, R. C. 2004. MUSCLE: multiple sequence alignment
with high accuracy and high throughput. Nucleic Acids
Research 32:1792–1797.

Fricke, R., W. Eschmeyer, and R. Van der Laan (Eds.). 2019.
Eschmeyer’s Catalog of Fishes: Genera, species, references.
Online version, updated 4 February 2019. California
Academy of Sc iences , San Francisco . ht tp : / /
researcharchive.calacademy.org/research/ichthyology/
catalog/fishcatmain.asp (accessed 1 April 2019).

Fricke, R., J. Mahafina, F. Behivoke, H. Joanalison, M.
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Appendix 1. Publicly available sequence data and their corresponding
accession numbers from GenBank used in the phylogenetic analysis.
Dashed lines represent missing data. For the new species, (H) ¼
holotype; (P) ¼ paratype.

Species COI RAG2

Abudefduf sordidus MG816636 FJ616736
Pomacentrus alleni FJ583890 JQ707277
Pomacentrus amboinensis KU944456 FJ616805
Pomacentrus auriventris JQ707152 JQ707278
Pomacentrus baenschi JQ707153 JQ707279
Pomacentrus bankanensis KU944334 FJ616806
Pomacentrus brachialis KP194140 FJ616807
Pomacentrus caeruleopunctatus JQ707154 JQ707280
Pomacentrus caeruleus FJ583893 JQ707281
Pomacentrus callainus JQ707156 JQ707282
Pomacentrus chrysurus KP194052 FJ616809
Pomacentrus coelestis FJ583899 FJ616810
Pomacentrus flavioculus MF828505 —
Pomacentrus imitator JQ707157 JQ707283
Pomacentrus lepidogenys KU944474 FJ616812
Pomacentrus micronesicus JX232392 —
Pomacentrus moluccensis FJ583907 EU256723
Pomacentrus nagasakiensis FJ583910 —
Pomacentrus nigromarginatus KU944390 FJ616815
Pomacentrus pavo JQ707158 JQ707284
Pomacentrus philippinus KU944433 FJ616816
Pomacentrus reidi KP194215 —
Pomacentrus spilotoceps JQ707159 JQ707285
Pomacentrus sulfureus JQ350242 —
Pomacentrus trichrourus KY675493 —
Pomacentrus trilineatus JQ707161 JQ707286
Pomacentrus tripunctatus KU892934 —
Pomacentrus vatosoa (H) MK770781 —
Pomacentrus vatosoa (P) MK770782 —
Pomacentrus wardi KP194585 —
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