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Regular paper

Review of Ophiocara (Teleostei: Butidae) from Indo-Pacific Islands

Philippe KEITH" & Marion I. MENNESSON (1)

Abstract. — Ophiocara species from the Indo-Pacific area are reviewed. Three species are recognized using
genetic and morphomeristic approaches. The species differ by a high percentage of divergence (around 8%) in
partial COI gene (446 bp) and by several characters including the number of scales in lateral, transverse back-
ward, zigzag, and predorsal series, and the jaw length.

Résumé. — Révision du genre Ophiocara (Teleostei : Butidae) de la région indopacifique.

Des collections de spécimens des Ophiocara provenant de la région indopacifique ont été étudiées. Trois
especes ont été répertoriées selon des approches génétiques et morpho-méristiques. Elles different par un fort

pourcentage de divergence au niveau du géne COI partiel (446 pb) et par plusieurs caracteres incluant, principa-
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la machoire.
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INTRODUCTION

Ophiocara Gill, 1863 species are found in insular habitats
of the tropical Indian and Pacific oceans. The genus is wide-
ly distributed and has been collected in many coastal streams
from estuaries to lower parts of rivers, as far as 60 km
upstream in the Sepik River in Papua New Guinea (Allen
and Coates, 1990), usually in bank vegetation and in shelters
over muddy or gravel bottoms where the current is slow, or
in the lentic zones below stones or dead wood (Allen and
Coates, 1990; Marquet et al., 2003; Keith et al., 2010,2021).
The species are thought to be amphidromous. They spawn
in freshwater and, after hatching, larvae drift downstream to
the sea where they undergo a planktonic phase during sev-
eral months (Marquet et al., 2003). After this marine phase,
individuals return to rivers to grow and reproduce. In these
rivers, Ophiocara is a sit-and-wait predator, a carnivorous
species, hunting, from hiding places, for small fish, shrimps
(Atyidae), prawns (Palaemonidae) and molluscs (Thiaridae)
(Allen and Coates, 1990; Nanjo et al., 2008; Gammanpila
et al.,2019). Adults are, in most places, targeted as a food
resource for human consumption (Englberger et al., 2008)
and since a long time. Recently, Bouffandeau et al. (2019)
have shown that the Lapita’s economy (2920-2870 B.P.) in

lement, le nombre d’écailles en séries latérale, transverse postérieure, zigzag et prédorsale, et par la longueur de

Vanuatu (Teouma site) was characterised by an intensive
and broad-spectrum exploitation of all freshwater resources
through particularly the Ophiocara.

In their study, Akihito and Meguro (1974) gave the most
important characteristics of the genus Ophiocara compared
to Giuris recently reviewed by Keith and Mennesson (2020)
and Keith et al. (2020): the presence of a process on the inner
side of the maxillary; the presence of oculoscapular canal
from nasal to post-temporal with the pores A to L except for
G, of preopercular canal with the pores M to Q and three
supratemporals; 26 (rarely 27) vertebrae; the absence of a
short, low longitudinal ridge on frontal; and the first and sec-
ond pterygiophores of the first dorsal fin are inserted between
the third and fourth vertebrae.

According to the authors, one to three valid species are
currently assigned to Ophiocara: O. ophicephalus (Valen-
ciennes, 1837), O. porocephala (Valenciennes, 1837) and
0. macrolepidota (Bloch, 1792) (Kottelat, 2013; Fricke et
al.,2021) but a dozen of supposed species belonging to this
genus were described in the past, and this has never been
reviewed.

The purpose of this paper is to review Ophiocara species
using, when possible, genetic and morphometric approaches,
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using both the new material collected and MNHN types for
genetic purposes.

METHODS

Sample collection

The fish used for the study were collected from Indian
and Pacific islands streams or studied from various museum
collections (see further). Collected specimens were sam-
pled using a DEKA 3000 electrofishing system (Gerétebau,
Marsberg, Germany). Following the annex IV of the direc-
tive 2010/63/EU, fish were either euthanized using an over-
dose of clove oil (10%), or a piece of fin was taken while the
fish was anaesthetised. In the case of anaesthetization, the
fish was then awakened in clear water before it was released.
Entire fish or fin clips were stored and preserved in 95% eth-
anol for molecular analysis.

Material examined

Types and other specimens were examined from several
Museum collections (MNHN: Muséum national d’Histoire
naturelle, Paris; RMNH: Rijksmuseum van Natuurlijke His-
torie, Leiden; ZMB: Zoological Museum of Berlin (Museum
fiir Naturkunde); BMNH: Natural History Museum, Lon-
don; AMS: Australian Museum of Sydney; NTM: Northern
Territory Museum; SAIAB: The South African Institute for
Aquatic Biodiversity).

Types studied:

Eleotris madagascariensis, Valenciennes in Cuvier &
Valenciennes, 1837; Madagascar. Syntypes: MNHN-IC-
A-2709 (2),A-1683 (1).

Eleotris ophicephalus Valenciennes in Cuvier & Valen-
ciennes, 1837; Java, Indonesia. Holotype (unique): MNHN-
IC-A-1569.

Eleotris porocephala Valenciennes in Cuvier & Valenci-
ennes, 1837; Seychelles and New Ireland Island, Bismarck
Archipelago, Papua New Guinea. Syntypes: MNHN-IC-
A-1573 (5) Seychelles and MNHN-IC-A-1574 (2) New Ire-
land.

Eleotris porocephaloides Bleeker, 1854; Priaman,
Sumatra, Indonesia. Holotype (unique): RMNH 6198.

Eleotris viridis Bleeker, 1849; Madura Straits near Sura-
baya and Kammal, Java, Indonesia. Syntype: RMNH 6197.

Eleotris cantoris Giinther, 1861; Penang, Malaysia.
Syntypes: BMNH 1860.3.19.577 and 1860.3.19.581 (2 half
skins). ZNMW 22552 (1) Fiji (Kandavu).

Sciaena macrolepidota Bloch, 1792; Valparaiso. Holo-
type (unique): ZMB 2155.

Agonostoma darwiniense Macleay, 1878; Port Darwin,
Northern Territory, Australia. Syntype: AMS 1.14855; not
seen, pictures only (courtesy D. Hoese).
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Lindemanella iota Whitley, 1935; Freshwater creek on
Lindeman Island, northern Queensland, Australia. Holotype
(unique): AMS TA.6411; not seen, pictures only (courtesy
D. Hoese).

Eleotris limosus Smith, 1936; Isipingo lagoon, South
Africa. Holotype (unique): SAIAB 95; not seen, data from
H. Larson.

Several others non-type specimens have been examined
and they are listed in table I and in the species parts. In total
nearly 90 specimens, including types, were studied for mor-
phomeristic, genetic or both (see further).

Morphomeristics

All counts and measurements were taken from the left
side. Measurements were taken with dial callipers and are
expressed to the nearest tenth of a millimetre.

The size is given in standard length (SL). Abbreviation
are as follow: P, Pectoral rays; D, Dorsal rays (D1, first dor-
sal fin; D2, second dorsal fin); A, Anal rays; D1D2, Distance
between the posterior part of the base of D1 and the anterior
part of the base of D2 (% SL); PDL, Predorsal length (% SL);
PAL, Preanal length (% SL); HL, Head length (% SL); JL,
Jaw length (% SL); CPL, Caudal peduncle length (% SL);
CPM, Caudal peduncle height (% SL); Pect-L, Pectoral fin
length (% SL); BDa, Body depth at anus (% SL); BDD1,
Body depth at first dorsal fin (% SL); SDFL, Second dorsal
fin length (% SL); AFL, Anal fin length (% SL); CFL, Cau-
dal fin length (% SL); O, Eye diameter (% SL); 1O, Interor-
bital length (% SL); SL, Standard length (SL) (mm).

For scales, abbreviations are as follow: LS, scales in lat-
eral series counted from upper pectoral base, or anterior-
most scale along lateral midline, to central hypural base; PD,
predorsal midline counted from scale directly anterior to first
dorsal fin insertion to the anteriormost scale; TRB, transverse
series back, refers to scales counted from the first scale ante-
rior to second dorsal fin, in a diagonal manner, posteriorly
and ventrally to the anal fin base or ventralmost scale; TRF,
transverse series forward refers to scales counted from the
first scale anterior to second dorsal fin, in a diagonal manner,
anteriorly and ventrally to the centre of belly or ventralmost
scale; ZZ, zigzag series, refers to scales on the narrowest
region of the caudal peduncle counted from the dorsalmost
scale to the ventralmost scale in a zigzag (reversed at every
scale) manner. Gill rakers counts are all rakers on the outer
face of the first arch.

Sensory papillae

The head sensory papillae of Ophiocara were examined
with the aid of a dissecting microscope. They were described
by Akihito and Meguro (1974) and Akihito et al. (1988) as
follow: Seven transverse lines of pit organs from eye down-
wards on cheek. Three lines from eye upwards. A line from
eye forwards below posterior nostril. A longitudinal line

Cybium 2021,45(2)
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above posterior nostril. A transverse line between
anterior and posterior nostrils. Clusters of pit organs
before first transverse line on cheek. Two longitudinal
lines on cheek. A longitudinal line from pore behind
eye to a little over one pore above uppermost pore on
preopercle. Three short transverse lines before lowest
pore on opercle extending as a line of clusters of pit
organs on lower jaw. Another line along with it on the
outer side. On symphysis of lower jaw, a longitudinal
line on each side. A transverse line between upper-
most pore on preopercle and one pore above it. A
transverse line with a longitudinal branch on opercle.
An oblique line on posterior part of opercle (Fig. 1).

DNA extraction and amplification of partial
cytochrome oxydase I gene (COI)

The present study is based on specimens collected
between 1826 and 2020 (Tab. I). For the oldest the
DNA was difficult to extract and amplify. As a con-
sequence, two extraction protocols and three couples
of primers were used. For recent collected specimens,
total DNA was extracted using Macherey & Nagel
NucleoSpin® Tissue kits following the manufac-
turer’s instructions on an Eppendorf EpMotion 5075
whereas a QIAamp DNA Mini Kit was used for the
other specimens.

The DNA of 48 specimens of Ophiocara (Tab. 1),
and of a specimen of Giuris aporocephalus form
Papua New Guinea used as outgroup, were amplified
for the barcoding fragment of the COI gene (446 bp).
This fragment was amplified with the specific fish
primers TelF1 and TelR1 (Dettai et al., 2011). But
as the amplification was not efficient for all samples,
these primers were modified to better grip on the
barcoding fragment (this study): TelF1-O 5’ ACCAT-
AAAGACATTGGCACCCTTTATC3’ and TelR1-
O 5’ACTTCRGGGTGCCCAAAGAATCAGAA3’.
DNA amplification was performed by PCR in a final
20 pL volume containing 5% DMSO, 1 uL of BSA,
0.8 uL of ANTP 6.6 uM, 0.15 pL of Qiagen Taq DNA
polymerase, using 2 pL of the buffer provided by the
manufacturer, and 0.4 pL of each of the two primers
at 10 pM; 1.2 pL of DNA extract was added. After
denaturation for 2 min at 94°C, the PCR was run for
55 cycles of (25s, 94°C; 25s, 52°C; 555, 72°C) on a
Bio-Rad C1000 Touch Thermal Cycler. Successful
PCRs were selected on ethidium-bromide stained
agarose gels. Sanger sequencing was performed in
both directions by a commercial company (Eurofins;
http://www.eurofins.fr) using the same primers.

As we had difficulties to amplify the three speci-
mens from NTM (Australia) (Tab. I), specific prim-
ers were made. The primers O-94F 5’CCAGACAT-
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Figure 1. — Head sensory papillae of Ophiocara from Akihito and
Meguro (1974).

GGCATTCCCTCGAAT3’ and O-317 5’TTATATTAAG-
GATTGTTGTGATGA3’ permitted to amplify 199 bp of the
COI gene.

The DNA of the several syntypes of Eleotris porocepha-
la Valenciennes, 1837 (MNHN-IC-A-1573 from Seychelles
and MNHN-IC-A-1574 from New Ireland) and of Eleotris
madagascariensis Valenciennes, 1837 (MNHN-IC-A-2709
from Madagascar) was sequenced using shotgun-sequencing
libraries with a NEBNext® Ultra™ II DNA Library Prep Kit
for Illumina®. Shotgun libraries were then sequenced on
Illumina HiSeq sequencers following manufacturer instruc-
tions.

COI gene analysis

Data processing and sequence assembly were done in
Geneious 11.1.2 (http://www.geneious.com, Kearse et al.,
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2012). Partial COI sequences were aligned with Muscle
Alignment.

A first phylogenetic tree was performed on the 446 bp
alignment using Bayesian inference (MrBayes v.3.2; Ron-
quist et al.,2012). Three models, corresponding to the three-
codon positions, computed in PartitionFinder (Lanfear et
al.,2012) (1% position, K80 model; 2™ position, F81 model;
3 position, HKY+G model) were run for 10 million gen-
erations, sampling every 200 generations with two inde-
pendent runs to access convergence. Run convergence was
checked using TRACER v.1.6.0 (Rambaut and Drummond,
2007). Trees were summarised using the 50% majority rule
method after discarding the first 25% of the sample as burnin
and visualised using FigTree v.1.4.2 (Rambaut, 2007). The
sequence of Giuris aporocephalus (Eleotridae) was included
as outgroup and 11 sequences of Ophiocara from BOLD
(www.barcodinglife.org) and Genbank were added (Tab. I).
The percentage of divergence between sequences was calcu-
lated with Geneious 11.1.2 software (Suppl. data).

As we had only 199 bp for the three specimens from
NTM (Australia), a neighbor-joining (NJ) tree with Kimura2
parameter model was built to perform hierarchical placement
to identify the short sequences on MEGA version X (Kumar
et al.,2018; Stecher et al., 2020). The robustness of cluster
nodes was estimated by the boostrap method with 1000 rep-
licates.

A map to reference was used to find COI fragments in the
shotgun libraries from complete COI genes of Ophiocara
species (pers. data); the consensus was checked manually
(assembly success, coverage assessment, BLAST searches;
Altschul ef al., 1997) in Geneious.

With COI fragments obtained from syntypes specimens
(106, 110 and 654 bp), two neighbor-joining (NJ) trees with
Kimura2 parameter model were built to perform hierarchical
placement to identify the short sequences (i.e. Eleotris poro-
cephala MNHN-IC-A-1573 from Seychelles and MNHN-
IC-A-1574 from New Ireland; Eleotris madagascariensis
MNHN-IC-A-2709 from Madagascar) on MEGA version X.
The robustness of cluster nodes was estimated by the boost-
rap method with 1000 replicates.

RESULTS

DNA Barcode analysis

Four trees are given depending of the number and posi-
tion of the COI gene base pairs obtained (i.e. 446, 199, 110
and 106 bp). Pairwise distances are given only for the Baye-
sian tree (446 bp) (Suppl. data).

The first phylogenetic tree based on 446 bp (Fig. 2)
presents 3 clades: the clade A is composed of a specimen col-
lected in Malaysia and separated by 8.5% of divergence (d)
with the clades B and C; the clade B is composed of speci-

Cybium 2021,45(2)
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Ophiocara porocephala (Valenciennes, 1837)
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Ophiocara cantoris Giinther, 1861
South East Asia

Ophiocara ophicephalus (Valenciennes, 1837)

Figure 2. — Bayesian tree of the cytochrome c oxidase subunit (COI; 446 bp) for sequenced specimens of Ophiocara. Numbers at each

node represent posterior probabilities.

mens collected in the Pacific Ocean (Philippines, Micro-
nesia, Vanuatu, Solomon Is., New Caledonia, Australia etc.)
with three lineages separated by 1.2%, 1.4% and 1.6% of
divergence (respectively B, vs B3, B; vs By and B vs B3);
this clade B diverges from 8.2% with clade C which is com-
posed of specimens collected in the Indian Ocean (Comoros,
Seychelles, Mayotte, Madagascar). This last clade also
includes one syntype of Eleotris madagascariensis Valenci-

Cybium 2021, 45(2)

ennes, 1837 (MNHN-IC-A-2709).

The three NJ distance trees (Fig. 3A-C) with short length
of the COI gene (respectively 199, 110 and 106 bp) provide
a good discrimination of the syntypes specimens sequenced
and those from NTM. Indeed, the two specimens collected
in Australia (NTM A04457 and A02873) are in clade B and,
the one sampled in Singapore (NTM A01791) is in clade
A (199pb, Fig. 3A). With the two other NJ distance trees
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Figure 3. — Barcoding NJ K2P trees of the cytochrome c oxidase subunit for sequenced specimens of Ophiocara including three syntypes
from MNHN collection; Eleotris porocephala Valenciennes, 1837 from New Ireland (Papua New Guinea) (MNHN-IC-A-1574) and from
Seychelles (MNHN-IC-A-1573), and E. madagascariensis Valenciennes, 1837 (MNHN-IC-A-2709). Numbers at each node represent
bootstrap values. For all trees, MNHN syntypes are in bold. In tree (A) [199 bp], the three specimens from the Museum & Art Gallery of
the Northern Territory (NTM, Australia) are highlighted with a star; Tree (B) [110 bp]; Tree (C) [106 bp].

(110 bp, Fig. 3B and 106 bp, Fig. 3C), we were able to place  ciennes, 1837 from New Ireland (PNG) (MNHN-A-1574) is
types in the trees. A syntype of Eleotris porocephala Valen-  included in clade B [Pacific Ocean] (Fig. 3B) whereas a syn-
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Figure 3. — Continued.

type of E. porocephala from Seychelles (MNHN-A-1573) is
included in clade C [Indian Ocean] (Fig. 3C) with the syn-

type of E. madagascariensis (MNHN-A-2709).
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Ophiocara_madagascariensis_ MNHN-A-2709
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O. porocephala

| O. cantoris

0. ophicephalus

Giuris_aporocephalus_6829_Papua New Guinae

To conclude, according to our four trees, 3 clades were
identified and the main results are that (/) three candidate spe-

cies of Ophiocara are in our studied samples (Clades A, B,
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Figure 3. — Continued.

C), (i) the syntype of Eleotris porocephala sequenced from
New Ireland Island (Papua New Guinea) (clade B) is not in
the same clade than the syntype sequenced from Seychelles
(clade C), and (iii) the sequenced syntype of E. madagas-
cariensis is in the same clade than the sequenced syntype of
E. porocephala from Seychelles (clade C).
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Morphomeristics

After examination and measurement of the nearly 90
studied specimens (including type specimens), the mor-
phological and meristic data showed that 3 species were
represented in our samples, each corresponding to our 3
genetic clades: one in the Indian Ocean, two in the Pacific
Ocean (see below, discussion, tables II-III, Suppl. data and
Figs 2-3). The species differ by several characters including

Cybium 2021,45(2)



KEITH & MENNESSON

Table II. — Selected scale counts in Ophiocara.

Lateral series
32133 (34|35[36(37|38]39
O. porocephala 31915
O. ophicephalus | 3 | 6 | 6
O. cantoris 2121
Er:l:ks;/;rr;e Transverse forward
11213 [[16|17 |18 |19 20
O. porocephala 9|8 51715
O. ophicephalus | 10 | 6 66|13
0. cantoris 11212 3011
ngiiZ:sg Predorsal series
819 |10][21]22(23|24]|25]|26|27
O.porocephala | 1 [ 11| 5 216|613
O. ophicephalus | 11 | 5 2 113 ] 1
0. cantoris 312 2121

the number of scales in lateral, transverse backward, zigzag,
and predorsal series.

DISCUSSION

Valenciennes (1837) described, in the same volume
(v. 12) of Histoire naturelle des Poissons, E. porocephala
(p-237), E. ophicephalus (p.239) and E. madagascariensis
(p- 240). The first two names were in frequent usage until
Koumans (1953) who treated ophicephalus as a synonym of
porocephala and that has been subsequently followed. Many
authors have considered that these three names referred to
the same species and used Ophiocara porocephala (Valen-
ciennes, 1837) as the valid name. Nevertheless, Kottelat
(2013) considered that Giinther (1861) was the first reviser
treating porocephala as a synonym of ophicephalus and he
gave precedence to ophicephalus.

Our genetic and morphomeristic results show that three
species of Ophiocara exist in the Indo-Pacific area, two in
the Pacific Ocean (clades A, B) and one in the Indian Ocean
(clade C). For the species the most largely distributed in the
Pacific (clade B in our trees), after the examination of the
holotype, we retain the name of O. ophicephalus (Valenci-
ennes, 1837). It was collected on the Pacific side of Java by
Kuhl and van Hasselt. They arrived at Batavia (now Jakarta)
in December 1820, and set about investigating and collect-
ing the fauna and flora of Batavia, Buitenzorg (now Bogor)
and neighbouring areas (Roberts, 1993).

For the species found in Indian Ocean (clade C), we
retain the name of O. porocephala (Valenciennes, 1837).
As in the syntypes series of E. porocephala two species are

Cybium 2021, 45(2)
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Table III. — Selected morphometrics in Ophiocara expressed to the
nearest whole percent of standard length.

Jaw length Predorsal length
14[15|16|17| |42[43|44|45|46(47|48
O. porocephala | 5|9 | 3 2111374
O. ophicephalus 10| 6 3124|134
O. cantoris 1121 21—-1112
Body depth at anus Caudzzlle;;}(liuncle
19(20(21(22]23(24 (25| |13|14|15|16 |17
O.porocephala | 1 |2 242 |3]|1 141913
O. ophicephalus 1j6|5(1]2]1 81612
O. cantoris 1|{—-|1[1]1]1 2011

represented (Clades B and C), to avoid confusion, accord-
ing to ICZN (1999: art. 74.1) we here designate a lectotype
(MNHN-IC-2020-0477; see further) taken among the syn-
types MNHN-IC-A-1573 from Seychelles Islands (included
in the clade C), which become the unique type locality of the
species. The remaining specimens (4) of MNHN-IC-A-1573
become paralectotypes (ICZN (1999); art. 74.1.3). Accord-
ing to the trees (Figs 2, 3B) and confirmed by the measure-
ments (Tabs II-III), the other syntypes of O. porocephala
(MNHN-IC-A-1574) from New Ireland (Papua New Guin-
ea) are not this species but O. ophicephalus (Valenciennes,
1837) (clade B).

A syntype (from MNHN-IC-A-2709) of O. madagas-
cariensis (Valenciennes, 1837), from Madagascar, is includ-
ed in the Indian Ocean clade (Clade C, Fig. 2) with one of
the syntype of O. porocephala from Seychelles; O. mada-
gascariensis is thus considered as a synonym of O. poro-
cephala. According to Kottelat (2013), Smith (1958) gave
precedence to porocephala.

It is noted here, after examination of the syntype MNHN-
IC-A-1683 of O. madagascariensis, that this specimen is not
Ophiocara but Eleotris.

For the last species of Ophiocara (Clade A) from Sin-
gapore and Malaysia, after examination of the BMNH
syntypes of Ophiocara cantoris (Giinther, 1861) (BMNH
1860.3.19.577 and 1860.3.19.581), we consider that the
specimens belong to this species. Giinther (1861) indicated
that the species was based on Eleotris porocephala of Can-
tor from Malaysia, and also of Bleeker (1854) from Amboi-
na. Under ICZN (1999: Article 72.4.1) the specimens from
Amboina are also syntypes, but we don’t found any informa-
tion on the RMINH specimens or even if they exist, if so they
are probably not labelled as types. Giinther also lists other
localities, but it is not clear what the basis was, and, accord-
ing to our results, the species present in Amboina should be
a priori another species, i.e. O. ophicephalus. The specimen
NMW 22552 (Fig. 4) from the Naturhistorisches Museum of
Vienna is also mentioned by Fricke et al. (2021) as possibly
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Figure 4. — Ophiocara ophicephalus, NMW 22552, Fiji; 179 mm
SL (Photo NMW, A. Palandacic).

a syntype as well. It was a leg of the Godeffroy Museum to
Vienna Museum and it is labelled as collected in Fiji (Kan-
davu) in 1869 by Eduard de Griffe'. Considering the date
of collection (8 years after the description by Giinther) and
the locality (Fiji), we do not consider this specimen as one
of the Giinther types and, according to our genetic results
and measurements, the species from Fiji is another species,
i.e. O.ophicephalus. For these reasons, to avoid confusion,
according to ICZN (1999: art. 74.1) we here designate a lec-
totype (BMNH 1860.3.19.577; see further) taken among the
BMNH syntypes from Malaysia, which becomes the unique
type locality of the species.

Finally, the examination of the holotype of Sciaena mac-
rolepidota Bloch, 1792 (ZMB 2155) supposed from Val-
paraiso, leads to us to conclude that it is not an Ophiocara as
stated by Fricke et al. (2021) but a Dormitator (Fig. 5).

The main characteristics of the 3 species are given below
as a map given their distribution (Fig. 6).

Ophiocara ophicephalus (Valenciennes, 1837)
(Figs 2-3, 6-7; Tabs II-11T)

Eleotris viridis Bleeker, 1849; Madura Straits near Sura-
baya and Kammal, Java, Indonesia, Bleeker coll.; syntype:
RMNH 6197.

Agonostoma darwiniense Macleay, 1878; Port Darwin,
Northern Territory, Australia; syntype: AMS 1.14855.

! The Godeffroy Museum was a private natural history museum
in Hamburg, founded in 1861 and dispersed in 1878. Most of its
collections were taken over by other natural history museums in
Germany. In 1860, Johan Cesar IV Godeffroy who wanted to cre-
ate his museum, invited a young Swiss doctor, Eduard de Griffe
(1833-1919), to come and help him create his museum and par-
ticipate in the collection of specimens in the Pacific. Griffe par-
ticipated for ten years in this enterprise and travelled, alone or
accompanied by other collectors, to Australia, Samoa, Tahiti,
Fiji, Tonga.
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Figure 5. — Sciaena macrolepidota, drawing from Bloch (1797).

Lindemanella iota Whitley, 1935; Freshwater creek on
Lindeman Island, northern Queensland, Australia; holotype
(unique): AMS TA.6411.

Eleotris kuak Montrouzier, 1857; Woodlark Island,
Papua New Guinea; MGHNL (lost).

Material examined

Holotype (unique). — MNHN-IC-A-1569 (113 mm SL)
Java, Indonesia.

Others.— MNHN-IC-A-1574, syntypes of Eleotris poro-
cephala Val. in Cuvier & Valenciennes, 1837; 2 males (134-
164 mm SL), New Ireland Island, Bismarck Archipelago,
Quoy & Gaimard coll. RMNH 6197, syntype of Eleotris
viridis Bleeker, 1849; Madura Straits near Surabaya and
Kammal, Java, Indonesia. AMS 1.14855, syntype of Ago-
nostoma darwiniense Macleay, 1878; 106 mm SL, Port
Darwin, Northern Territory, Australia. AMS [A.6411, holo-
type (unique) of Lindemanella iota Whitley, 1935; juvenile
(165 mm SL), Freshwater creek on Lindeman Island, north-
ern Queensland, Australia. MNHN-IC-2000-1269, female
(109 mm SL), New Caledonia, 1999, Marquet coll. MNHN-
1C-2001-2910, female (87 mm SL), New Caledonia, 1999,
Marquet coll. MNHN-IC-2020-0182, 1 female, 1 juve-
nile (52.3-78.3 mm SL), Bilata, Choiseul, Solomon Is., 19
Oct. 2019, Keith, Boseto, Lord & Causse coll.; tags 17579,
17584. MNHN-IC-2020-0183, male (84.3 mm SL), Tukutu,
Choiseul, Solomon Is., 19 Oct. 2019, tag 17596. MNHN-
1C-2020-0184, male (94 mm SL), Simbe, Choiseul, Solomon
Is., 20 Oct. 2019; tag 17562. MNHN-IC-2020-0185, female
(77 mm SL), Venoui, Santo, Vanuatu, 15 July 2005, Keith
& Marquet coll.; tag 12537. MNHN-IC-2020-0475, juvenile
(51 mm SL), small river, Palau, 02 March 2011, Keith et al.
coll.; tag 6843. MNHN-IC-2020-0476, 1 male, 2 females (of
6) (68.7-82.6 mm SL), Petroglyphs, Pohnpei, Micronesia, 14
March 2012, Keith et al. coll.; tags 5246, 5247, 12528.

Diagnosis

The species usually has 32-34 lateral scales, 22-24 pre-
dorsal scales, 8-9 zigzag scales and the jaw length is 16-17%
SL.
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Figure 6. — Distribution of Ophiocara species.

Figure 7. — A: Ophiocara ophicephalus, male, New Caledonia
(Photo N. Charpin); B: Ophiocara ophicephalus, male, ‘silver dot-
ted pattern’, New Caledonia (Photo L. Taillebois); C: Ophiocara
ophicephalus, juvenile, New Caledonia (Photo E. Vigneux).

Description

The scale counts are given in table II and selected mor-
phometrics in table III.

The body is more ovoid than elongated. The body depth

Cybium 2021, 45(2)

at anus is 20-24% SL, at first dorsal fin 22-26% SL, and
the caudal peduncle depth is 15-16% SL. Predorsal length
44-48% SL and preanal length 63-69% SL. Size: up to 26 cm
SL.

The head 37-39% SL is depressed, the snout is convex.
The anterior nostrils are long, reaching lower margin of
upper lip. The mouth and jaw length 16-17% SL are large
with inwardly curved teeth set on both jaws and larger on
outer row of upper jaw. Posterior end of maxillary extending
below 1/2 or 2/3 of posterior margin of eye. Eye diameter
6-8% SL and interorbital length 11-13% SL.

Dorsal fins VI-1,8 with no filamentous rays. The first
dorsal fin is with second, third and fourth rays longer. Anal
fin 1,7 directly opposite to the second dorsal fin. The cau-
dal fin is with 14-15 branched rays and its posterior margin
is rounded. Pelvic fins separate, 1,5. Pectoral fins 15, with
the posterior margin pointed. Lateral scales usually 32-34 (1
specimen with 35), with ctenoid scales on flanks and caudal
peduncle. Cycloid scales from snout to top of head and ante-
rior part of D1, on operculum, on base of pectoral fins and
on belly extending to anus. Scales of top of head and back
bigger than those of belly. Scales in transverse back series
11-12, in transverse forward 16-19, in predorsal usually 23
(1 specimen with 22 and 1 with 24) and in zigzag usually
8 (4 specimens with 9). Usually 26 vertebrae. Gill opening
extending beyond the posterior end of urohyal. Gill rakers
11-13.

Cephalic sensory pore system as described by Akihito
and Meguro (1974) and Akihito (1986), with oculoscapular
canal nasal to post-temporal with the pores A to L except for
G; preopercular canal long with the pores M to Q; oculo-
scapular canal grooves on nasal, frontal, pterotic and post-
temporal; inner side of oculoscapular canal on frontal walled
continuously from C to F; preopercular canal groove long.
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Head sensory papillae as described by Akihito and Meguro
(1974) and Akihito et al. (1988).

Males with a rounded/elongated urogenital papilla with
distal tip rounded. The females have rectangular or chalice-
shaped bulbous urogenital papilla with crenulated outer
edges around distal opening.

Colour in preservation

Background of body brown on the back. The flanks are
brownish with some greyish patches. Belly greyish. Top of
head brownish, as lateral parts; with sometimes 2 or 3 dark
brown stripes radiating from the eye to the cheeks and oper-
culum. The first and second dorsal fins are greyish with 4-5
rows of aligned dark spots along rays. The pelvic, pectoral
and anal fins are greyish and without spots.

Colour in life

Adults. — Most common pattern similar for male and
female. Usually, background of body brownish to greyish
with dark brown or black on the back. Two light whitish or
light brown vertical bands on the flanks, sometimes not very
visible. The first one from the anterior part of the second
dorsal fin to the anterior part of the anal fin, the second one
around the caudal peduncle. Two white or light brown spots
on hypural base. Top of head brownish, with several whitish
or light brown parts between eyes and on nose. Lateral parts
brown with 3 dark brown stripes radiating from the eye to
the cheeks and operculum. Isthmus and belly dark grey to
brown. Bigger specimens mostly brown (Fig. 7A), without
any white bands or white spots on the flanks, head or hypural
base (white marks less marked on old specimens). The first
and second dorsal fins are greyish or light brown with 4-5
rows of aligned dark spots along rays. The pelvic, pectoral
and anal fins are grey or light brown. The anal and caudal
fins have a light yellow distal part.

A second pattern occurs sometimes in males with a back-
ground of body entirely dark grey and covered with numer-
ous small silver or bluish spots, including the caudal fin
(named here ‘silver or golden dotted pattern’; found in New
Caledonia, Palau, Papua New Guinea, Solomon Is. and Van-
uatu). The belly is whitish or light grey. The anal, pelvic and
caudal fins are grey with a yellowish band at the distal part.
The pectoral fins are translucent to grey (Fig. 7B).

Juveniles. — Background of body greyish to black on the
back. Flanks greyish to black. Two flashy white vertical con-
tinuous bands on the flanks, the first one from the anterior
part of the second dorsal fin and the medium part of belly,
the second one around the caudal peduncle. 2-3 white spots
at hypural base. Top of head brownish, with whitish parts
between eyes and on nose. Lateral part greyish with 3 dark
brown stripes and a white one radiating from the eye to the
cheeks and operculum. Isthmus and belly whitish to greyish.
The first and second dorsal fins are greyish with 4-5 rows of
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aligned dark spots along rays. The pelvic, pectoral and anal
fins are translucent. The anal and caudal fins have a light yel-
low distal part (Fig. 7C).

Ecology

The species occurs mainly in the vegetation or under
rocks in the lower parts of rivers, from tidal influence to
20 m high in altitude, with sandy, muddy or gravel bottoms.
In Australia, its distribution is typically confined to short
coastal systems but it does penetrate a moderate distance
upstream (Pusey et al.,2017). It is carnivorous and feeds on
crustaceans, molluscs and fish (Allen and Coates 1990; Mar-
quet et al., 2003; Nanjo et al., 2008; Keith er al., 2010).

Distribution

Ophiocara ophicephalus is known from the Pacific
Ocean from Ryukyus Islands, Taiwan Philippines and
Micronesia in the north-west to Indonesia, Papua New Guin-
ea, Solomon Islands, Australia, where it has a patchy north-
ern distribution, New Caledonia, Vanuatu and Fiji Is. in the
south-east (Fig. 6).

Comparison

Ophiocara ophicephalus differs from the other species
sequenced by having a significant percentage of divergence
in COI gene (8.2%%) (Suppl. data). Moreover, it differs
from O. porocephala by a combination of characters includ-
ing fewer scales in lateral series (32-34 vs 35-37), transverse
backward series (11-12 vs 12-13) and zigzag series (usu-
ally 8 vs usually 9-10), and a greater jaw length (16-17 vs
14-16% SL). The ‘silver dotted pattern’ (Fig. 7B), known for
this species, is unknown for O. porocephala and the juveniles
have usually fewer vertical interrupted white bands (usually
1) on the flanks than O. porocephala (usually 3). O. ophi-
cephalus differs from O. cantoris by fewer scales in lateral
series (32-34 vs 37-39) and predorsal series (22-24 vs 25-27).

Ophiocara porocephala (Valenciennes, 1837)
(Figs 2-3, 6, 8; Tabs II-1I)

Eleotris madagascariensis, Valenciennes in Cuvier &
Valenciennes, 1837, Madagascar, Goudot coll.; syntypes:
MNHN-IC-A-2709 (2).

Eleotris porocephaloides Bleeker, 1854, Priaman,
Sumatra, Indonesia, Bleeker coll.; holotype (unique):
RMNH 6198.

Eleotris limosus Smith, 1936, Isipingo lagoon, South
Africa; holotype (unique): SAIAB 95.

Eleotris litoralis Day, 1876, Andaman Islands, east of
Bay of Bengal; Holotype (unique): ZSI 111 (lost) [Consid-
ered by Kottelat (2013) to be a synonym of O. ophicepha-
lus. As the type locality is Andaman, the species should be
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Figure 8. — A: Ophiocara porocephala, male, Seychelles (Photo
J.F. Perrin); B: Ophiocara porocephala, in vivo, Mahé, Seychelles
(Photo P. Keith); C: Ophiocara porocephala, juvenile, Mayotte,
Comoros (Photo P. Keith).

O. porocephala, which is distributed in Indian Ocean].

NB: Eleotris scintillans Blyth, 1860 from Andaman is
generally considered to be a synonym of Ophiocara ophi-
cephalus (Kottelat, 2013), but Day (1869) mentioned on the
Blyth specimen ‘small scales... and a black ocellus on the
upper part of the caudal fin’, and he added later (Day, 1876)
that the specimen has 42 lateral scales. These data suggest
that E. scintillans is probably not an Ophiocara but could
be an Incara (D. Hoese, pers. comm.), which is very similar
to Ophiocara, but has smaller (and more) scales than Ophio-
cara (never more than 39 LS in Ophiocara). We list here this
species as incertae sedis.
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Material examined

As in the syntypes series of E. porocephala, two species
are represented (see Clade B and C of our trees) to avoid
confusion, according to ICZN (1999: art. 74.1) we here des-
ignate a lectotype among the 5 syntypes MNHN-IC-A-1573
from Seychelles Islands, which become the unique type
locality of the species.

Lectotype. — MNHN-IC-2020-0477, male, 98 mm SL;
Seychelles Islands, Dussumier coll. (extracted from MNHN-
IC-A-1573).

Paralectotypes. — MNHN-IC-A-1573 (4),93-110 mm
SL; Seychelles Islands, Dussumier coll.

Others.— MNHN-IC-A-2709, syntypes of Eleotris mada-
gascariensis, Val. in Cuvier & Valenciennes, 1837; 2 females
(195-203 mm SL), Madagascar, Goudot coll. SAIAB 95,
holotype (unique), of Eleotris limosus Smith, 1936; 198 mm
SL, Isipingo lagoon, South Africa; not seen, data from
D. Hoese. RMNH 6198, holotype (unique) of Eleotris poro-
cephaloides Bleeker, 1854; Priaman, Sumatra, Indonesia,
Bleeker coll. MNHN-IC-1960-0223, female (198 mm SL),
Ivolina, Madagascar, Kiener coll. MNHN-IC-2020-0177,
male (127.4 mm SL), Antalaviana, Madagascar, May 2010,
Diamsoi coll.; tag 12653. MNHN-IC-2020-0178, 1 male,
2 females (70-130 mm SL), Dembéni, st 026, Mayotte,
Comoros, 12 Aug. 2019, Valade et al. coll.; tags 14512,
14513, 14514. MNHN-IC-2020-0480, Tahiti plage, Mayo-
tte, Comoros, 16 May 2006, Keith & Arda coll.; tags 12531,
12532, 12534. MNHN-IC-2006-0603, female (117 mm SL),
Mjawatché, Mohéli, Comoros, 31 Oct. 2005, Keith & Mar-
quet coll. MNHN-IC-2020-0179, female (66 mm SL), Gorre,
Mahé, Seychelles, 2 Feb. 2020, Mennesson, Keith & Henri-
ette coll.; tag 12589. MNHN-IC-2020-0180, male (60 mm
SL), Anse petite court, Praslin, Seychelles, 23 Feb. 2020,
Mennesson, Keith & Henriette coll.; tag 12733. MNHN-
1C-2020-0181, 2 males (of 8) (69-93 mm SL), Nouvelle-
Découverte, Praslin, Seychelles, 8 Oct. 2003, Keith & Arda
coll.; tags 12523, 12524.

Diagnosis

The species usually has 35-37 lateral scales, 21-24
predorsal scales, 9-10 zigzag scales and the jaw length is
14-16% SL.

Description

Below, the lectotype counts are given first, followed in
brackets, if different, by the other specimens counts. The
scale counts are given in table II and selected morphometrics
in table III.

The body is more ovoid than elongated. The body depth
at anus is 22 (19-26% SL), at first dorsal fin 21 (20-26% SL),
and the caudal peduncle depth is 17 (14-17% SL). Predorsal
length 44 (42-46% SL) and preanal length 68 (61-69% SL).
Size: up to 27 cm SL.
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The head 37 (33-39% SL) is depressed, the snout is con-
vex. The anterior nostrils are long, reaching lower margin
of upper lip. The mouth and jaw length 15 (14-16% SL) are
large with inwardly curved teeth set on both jaws and larger
on outer row of upper jaw. Posterior end of maxillary extend-
ing below 1/2 or 2/3 of posterior margin of eye. Eye diameter
6 (6-8% SL) and interorbital length 13 (11-14% SL). Usual-
ly 26 vertebrae. Gill opening extending beyond the posterior
end of urohyal. Gill rakers 12-13.

Dorsal fins VI-1,8 with no filamentous rays. The first
dorsal fin is with second, third and fourth rays longer. Anal
fin 1,7 directly opposite to the second dorsal fin. The caudal
fin is with 14-15 branched rays and its posterior margin is
rounded. Pelvic fins separate, I,5. Pectoral fins 15, with the
posterior margin rounded. Lateral scales 35 (35-37), with
ctenoid scales on flanks and caudal peduncle. Cycloid scales
from snout to top of head and anterior part of D1, on opercu-
lum, on base of pectoral fins and on belly extending to anus.
Scales of top of head and back bigger than those of belly.
Scales in transverse back series 13 (12-13), in transverse for-
ward 17 (16-18), in predorsal 22 (21-24) and in zigzag usu-
ally 9 (9-10) (1 specimen with 8).

Cephalic sensory pore system as described by Akihito
and Meguro (1974) and Akihito (1986) with oculoscapular
canal nasal to post-temporal with the pores A to L except for
G; preopercular canal long with the pores M to Q; oculo-
scapular canal grooves on nasal, frontal, pterotic and post-
temporal; inner side of oculoscapular canal on frontal walled
continuously from C to F; preopercular canal groove long.
Head sensory papillae as described by Akihito and Meguro
(1974) and Akihito et al. (1988).

Males with a rounded/elongated urogenital papilla with
distal tip rounded. The females have rectangular or chalice-
shaped bulbous urogenital papilla with crenulated outer
edges around distal opening.

Colour in preservation

Background of body brown on the back. The flanks are
brownish with some greyish patches. Belly greyish. Top of
head brownish, as lateral parts; with sometimes 2 or 3 dark
brown stripes radiating from the eye to the cheeks and oper-
culum. The first and second dorsal fins are greyish with sev-
eral rows of aligned dark spots along rays. The pelvic, pecto-
ral and anal fins are greyish and without spots.

Colour in life

Adults. — Most common pattern similar for male and
female. Background of body dark grey to black on the back.
Flanks greyish to black. Four to five light brown or whitish
interrupted bands on the flanks, sometimes not very vis-
ible. The first one (if exists) below the first dorsal fin, the
second one from the anterior part of the second dorsal fin
to the medium part of belly, the third one from the poste-
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rior part of the second dorsal fin to the anterior part of the
anal fin, the fourth around the caudal peduncle, and the fifth
at the hypural base. Top of head brownish, with sometimes
whitish parts between eyes and on nose. Lateral part brown
with 3 dark brown stripes and sometimes a white one radiat-
ing from the eye to the cheeks and operculum. Isthmus and
belly greyish. Bigger specimens mostly dark grey (Fig. 8A),
without any white bands or white spots on the flanks, head or
hypural base (white marks less marked on old specimens).
The first and second dorsal fins are greyish with several rows
of aligned dark spots along rays. The pelvic, pectoral and
anal fins are grey. The anal and caudal fins have a light yel-
low distal part (Fig. 8A, B).

Juveniles. — Background of body greyish to black on the
back. Flanks greyish to black. Five vertical white bands on
the flanks, two well marked flashy continuous bands; the
first one, from the anterior part of the second dorsal fin to
the medium part of belly, the second one, around the caudal
peduncle; and three interrupted bands, the first one below the
first dorsal fin, the second one from the posterior part of the
second dorsal fin to the anterior part of the anal fin, and the
third one with three white spots on hypural base. Top of head
brownish, with whitish parts between eyes and on nose. Lat-
eral part greyish with 3 dark brown stripes and two greyish
radiating from the eye to the cheeks and operculum. A gold
spot on operculum. Isthmus and belly whitish to greyish. The
first and second dorsal fins are greyish with 4-5 rows of dark
aligned spots along rays. The pelvic, pectoral and anal fins
are translucent. The anal and caudal fins have a light yellow
distal part (Fig. 8C).

Ecology

The species occurs mainly in the vegetation or under
stones, roots or under leaf litter in the lower parts of rivers
and ponds, from tidal influence to 15 m high in altitude, with
sandy, muddy or gravel bottoms. It is carnivorous and feeds
on crustaceans, molluscs and fish. It is particularly abundant
in Seychelles Islands where it dominates the fish communi-
ties in rivers and ponds (Keith ef al., 2006).

Distribution

Ophiocara porocephala is known from the Indian
Ocean from South Africa and Mozambique to Madagascar,
Comoros, Seychelles, Andaman Islands and Indian Ocean
coast of Sunda Islands and Sumatra (Indonesia) (Fig. 6).

Comparison

Ophiocara porocephala differs from the other species
sequenced by having a significant percentage of divergence
in COI gene (8.2%) (Suppl. data). Moreover, it differs from
O. ophicephalus by a combination of characters including
more scales in lateral series (35-37 vs 32-34), transverse
backward series (12-13 vs 11-12) and in zigzag series (usu-
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ally 9-10 vs usually 8), and a smaller jaw length (14-16 vs
16-17% SL). The ‘silver dotted pattern’ (Fig. 7B), known for
O. ophicephalus, is unknown for O. porocephala, and the
juveniles have usually more vertical interrupted white bands
(3) on the flanks than O. ophicephalus (1). O. porocephala
differs from O. cantoris by fewer scales in lateral series (35-
37 vs 37-39), transverse forward series (16-18 vs 18-20) and
predorsal series (21-24 vs 25-27).

Ophiocara cantoris (Giinther, 1861)
(Figs 2-3, 6,9-10; Tabs II-1IT)

Material examined

As there are confusions on the syntypes series of this spe-
cies (see our previous discussion), according to ICZN (1999:
art. 74.1) we here designate a lectotype among the BMNH
syntypes.

Lectotype. — BMNH 1860.3.19.577 (98 mm SL; half
skin), Penang, Malaysia.

Paralectotype. —- BMNH 1860.3.19.581 (110 mm SL;
half skin), Penang, Malaysia.

Others. — Ophiocara sp, NTM S.17453-002, male
(63 mm SL), Creek off Observatory, Pulau Ubin, Singapore,
16 Oct. 2012, Larson & Party coll. MNHN-IC-A-1329, male
(107.6 mm SL), Vietnam, 1876, Harmand coll. MNHN-
1C-1963-0597, male (90 mm SL), Cambodia, March 1961,
d’ Aubenton & Fily coll.

Diagnosis

The species usually has 37-39 lateral scales, 25-27 pre-
dorsal scales, 8-9 zigzag scales and the jaw length is 14-16%
SL.

Description

Below, the lectotype counts are given first, followed in
brackets, if different, by the other specimens counts. The
scale counts are given in table II and selected morphometrics
in table III.

The body is more ovoid than elongated. The body depth
atanus is 21 (19-24)% SL, at first dorsal fin 23 (21-26)% SL,
and the caudal peduncle depth is 13 (13-16)% SL. Predorsal
length 43 (43-46)% SL and preanal length 64 (64-69)% SL.

The head 33 (32-37)% SL is depressed, the snout is con-
vex. The anterior nostrils are long, reaching lower margin
of upper lip. The mouth and jaw length 15 (14-16)% SL
are large with inwardly curved teeth set on both jaws and
larger on outer row of upper jaw. Posterior end of maxillary
extending below 1/2 or 2/3 of posterior margin of eye. Eye
diameter 6 (6-8)% SL.

Dorsal fins VI-1,8 with no filamentous rays. The first
dorsal fin is with second, third and fourth rays longer. Anal
fin 1,7 directly opposite to the second dorsal fin. The cau-

Cybium 2021, 45(2)

Review of Ophiocara from Indo-Pacific Islands

Figure 9. — Ophiocara cantoris, lectotype BMNH 1860.3.19.577
(above; 98 mm SL) and paralectotype BMNH 1860.3.19.581
(below; 110 mm SL) (Photo BMNH, N. Martin).

Figure 10. — Ophiocara cantoris, NTM S.17453-002, Singapore;
63 mm SL (Photo NTM, M. Hammer).

dal fin is with 15-branched rays and its posterior margin is
rounded. Pelvic fins separate, [,5. Pectoral fins 15, with the
posterior margin rounded. Lateral scales 38 (37-39), with
ctenoid scales on flanks and caudal peduncle. Cycloid scales
from snout to top of head and anterior part of D1, on opercu-
lum, on base of pectoral fins and on belly extending to anus.
Scales of top of head and back bigger than those of belly.
Scales in transverse back series 13 (11-13), in transverse for-
ward 18 (18-20), in predorsal usually 25 (25-27) and in zig-
zag 8 (8-9). Gill opening extending beyond the posterior end
of urohyal.

Cephalic sensory pore system as described by Akihito
and Meguro (1974) and Akihito (1986), with oculoscapular
canal nasal to post-temporal with the pores A to L except for
G; preopercular canal long with the pores M to Q; oculo-
scapular canal grooves on nasal, frontal, pterotic and post-
temporal; inner side of oculoscapular canal on frontal walled
continuously from C to F; preopercular canal groove long.
Head sensory papillae as described by Akihito and Meguro
(1974) and Akihito et al. (1988).

Males with a rounded/elongated urogenital papilla with
distal tip rounded.

Colour in preservation

Background of body brown on the back and head. The
flanks are brownish with some patches light brown (Fig. 10).
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Belly beige. Lateral parts of head light brown. Two beige
vertical continuous bands on the flanks, the first one from
the anterior part of the second dorsal fin and the medium part
of belly, the second one around the caudal peduncle. Several
beige spots at hypural base and between the second dorsal
and the anal fin. The first and-second dorsal fins are brown
with 4-5 rows of aligned white spots along rays. The pelvic,
pectoral and anal fins are grey and without spots. Caudal fin
brown to grey with several whitish dots.

Colour in life

Unknown

NB: In their book A Guide to Gobies of Singapore Larson
and Lim (2005) gave live pictures of Ophiocara living there
but they gave 33-37 lateral scales for the specimens exam-
ined and this covers both the lateral scales data of O. ophi-
cephalus (32-35) and O. cantoris (37-39). According to the
known distribution of both species, it is possible that these 2
species live in sympatry in Singapore. Thus, the pictures of
the book showing a ‘silver dotted pattern’ for the adult (as
Fig. 7B), and a juvenile with 2 transverse vertical bands (as
Fig. 7C) could refer to one or the other species, and unfortu-
nately not necessarily to O. cantoris.

Ecology

With the doubt cited in the above note, Larson and Lim
(2005) mentioned that in Singapore Ophiocara is ‘common
in mangrove creeks, prawn ponds and canals in estuarine
areas hiding along the stream bank edges among mangrove
roots or under logs and leaf litter’.

DISTRIBUTION

Ophiocara cantoris is known from Malaysia, Singapore,
Vietnam and Cambodia (Fig. 6).

Comparison

Ophiocara cantoris differs from the other species
sequenced by having a significant percentage of divergence
in COI gene (8.5%) (Suppl. data). Moreover, it differs from
O. porocephala and O. ophicephalus by a combination of
characters including more scales in lateral series (37-39 vs
35-37 and 32-34, respectively) and predorsal series (25-27
vs 21-24 and 22-24, respectively).

Acknowledgements. — The study was supported by the team
BOREA, the French Ichthyological Society, the MNHN and the
Office Francais de la Biodiversité.

Several studies in the Solomon Islands and Vanuatu were made
possible by grants given to the French Ichthyological Society by (i)
the Fondation de France, and (ii) the ‘Critical Ecosystem Partner-
ship Fund (CEPF)’ (Melanesia Hotspot). The Critical Ecosystem
Partnership Fund is a joint initiative of Agence Francaise de Déve-

106

KEITH & MENNESSON

loppement, Conservation International, the Global Environment
Facility, the Government of Japan, the MacArthur Foundation and
the World Bank. A fundamental goal is to ensure civil society is
engaged in biodiversity conservation.

For the Solomon Islands, we would like to thank D. Boseto (ESSI)
for his invaluable help on the field, the landowners and tribes of
the Solomon Islands for allowing the expedition team to enter their
customary lands, and the Government for the support and facilita-
tion of the legal process. For Vanuatu we would like to thank the
Environment Unit of Vanuatu, especially D. Kalfatak for her inval-
uable help on the field, the landowners and villages for allowing
the expedition team to prospect. For New Caledonia we would like
to thank the New Caledonian Government, the DAFE (C. Fort),
the New Caledonian North and South Provinces, J.J. Cassan, and
N. Charpin from the NGO “Vie d’O douce’ for his help on the field.
For the Comoros, we would particularly like to thank I. Yahaya
(CNDRS). For Mayotte Island, P. Valade (Ocea consult), the DDA
and DEAL. For Madagascar, we are grateful to J. Aride from Mada-
gascar National Parks (MNP-ANGAP), to the Manager of Masoala
National Park at Maroantsetra, and to the DIAMSOI team (research
financed by the Institut Frangais de la Biodiversité (IFB)) for their
help collecting specimens in Madagascar and particularly his coor-
dinator E. Feunteun (MNHN). For Seychelles Islands, we would
like to particularly thank our friend E. Henriette from Gaea who
very efficiently organized the 2020 trip, the PS A. Decomarmond,
Department of Environment, Mrs. M.-M. Muzungaile and A. Dias,
Biodiversity Conservation and Management Division, E. Nicette,
Seychelles Bureau of Standards, Mr. D. Etongo and N. Gordon,
University of Seychelles; we would also like to thank, for their help
on the field, P. Atienza Gonzalez (Gaea), S. Morgan, F. Lesperance,
D. Dina, A. Lucas, L. Hoareau (CAMS),V. Banane, E. Lafortune,
N. Khan, A. Hector, T. Payet, M. Griffith, K. Collins, I. Dubois,
E. Morel, C. Tragett, J. Moumou (SIF), R. Fillipin (MCSS) and
W. Accouche (Gaea). Thanks to the Environment, Energy & Cli-
mate Change (MEECC), for agreeing to the transfer of material. For
Papua New Guinea we wish to thank G. Kaipu (Papua New Guin-
ea, NRI) for the research permit, N. Gowep (CEPA) for the export
permit and our friends P. Amick, B. Ruli (Live & Learn), J. Anami-
ato (National Museum and Art gallery of Papua New Guinea) and
D. Vaghelo (WNB Provincial Govt, Environment section).

We would to thank the following for specimen loans:
M. McGrouther, A. Hay and S. Reader (AMS), M. Hammer and
G. Dally (NTM), J. Pfliger, Z. Gabsi and R. Causse (MNHN),
E. Dondorp & R. de Ruiter (RMNH), J. Maclaine and N. Martin
(BMNH), P. Bartsch and E. Aflel (ZMB), A. Palandacic (NMW);
and for the pictures N. Charpin, N. Martin (courtesy J. Maclaine),
E. Vigneux and late J.F. Perrin. We thank for sharing their knowl-
edge and data B. Ebner (CSIRO), N. Hubert (IRD), H. Dahruddin
(RCB-LIPI), M. Gaulke, and G. Marquet. Thanks to C. Carrau our
indefatigable person in charge of the ichthyology library at the
MNHN, who manages to find the rarest bibliographical references.

Sequencing of syntypes of Eleotris porocephala Valenciennes,
1837 (MNHN-A-1573 from Seychelles and MNHN-A-1574 from
New Ireland) and of Eleotris madagascariensis Valenciennes, 1837
(MNHN-A-2709 from Madagascar) was realized thanks to the sup-
port of the OPUS Institute (Observatoire des patrimoines de Sor-
bonne Université) as part of the 2019 exploratory calls for projects.
Finally, special and warm thanks to D. Hoese for our fruitful dis-
cussions, for his help, his availability and his permanent kindness.

Cybium 2021,45(2)



KEITH & MENNESSON

REFERENCES

AKIHITO, 1986. — Some morphological characters considered to
be important in gobiid phylogeny. /n: Indo-Pacific Fish Biolo-
gy: Proceedings of the Second International Conference on
Indo-Pacific Fishes (Uyeno T., Arai R., Taniuchi T. & Matsuura
K., eds), pp. 629-639. Ichthyological Society of Japan, Tokyo.

AKIHITO & MEGURO K., 1974. — On Gobiid Fishes Ophiocara
porocephala and Ophieleotris aporos. Jpn. J. Ichthyol., 21(2):
72-84.

AKIHITO, HAYASHI M. & YOSHINO T., 1988. — Suborder Gobi-
oidei. In: The Fishes of the Japanese Archipelago, 2™ edit.
(Masuda H., Amaoko K., Araga C., Uyeno T. & Yoshino T.,
eds), pp. 236-289, 445. Tokai University Press, Tokyo.

ALLEN G.R. & COATES D., 1990. — An ichthyological survey of
the Sepik River, Papua New Guinea. Rec. West. Aust. Mus.,
Suppl., 34: 31-116.

ALTSCHUL S.F., MADDEN T.L., SCHAFFER A.A.,ZHANG J.,
ZHANG Z., MILLER W., LIPMAN D.J., 1997. — Gapped
BLAST and PSI-BLAST: a new generation of protein database
search programs. Nucleic Acids Res.,25(17): 3389-3402. DOI:
10.1093/nar/25.17.3389

BLEEKER P., 1854. — Vierde bijdrage tot de kennis der ichthyolo-
gische fauna van Amboina. Natuurwet. Tijdschr. Ned. Indie,
5(3): 317-352.

BLOCH M.E., 1797. — Ichtyologie ou Histoire naturelle générale et
particuliere des Poissons, avec des figures enluminées, dessi-
nées d’apres nature. Vol. 9, 110 p. Chez I’auteur, & chez Fran-
¢ois de la Garde libraire, Berlin.

BOUFFANDEAU L., BEAREZ P., KEITH P., BEDFORD S. &
SPRIGGS M., 2019. — Freshwater fishing among Lapita peo-
ple: the sleeper gobies (Teleostei: Eleotridae) of Teouma, Van-
vatu. J. Archaeol. Sci.: Rep., 26. DOI: 10.1016/j.jas-
rep.2019.101894

CUVIER G.L. & VALENCIENNES A., 1837. — Histoire naturelle
des Poissons. Vol. 12, 508 p. F.G. Levrault, Paris.

DETTAI A., LAUTREDOU A.C., BONILLO C., GOIMBAULT
E.,BUSSON F., CAUSSE R., COULOUX A., CRUAUD C,,
DUHAMEL G., DENYS G., HAUTECOEUR M., IGLESIAS
S.,KOUBBI P., LECOINTRE G., MOTEKI M., PRUVOST P.,
TERCERIE S.,OZOUF C.,2011. - The Actinopterygian diver-
sity of the CEAMARC cruises: barcoding and molecular tax-
onomy as a multi-level tool for new findings. Deep Sea Res.
Part I1: Trop. Stud. Oceanog., 58: 250-263. DOI: 10.1016/].
dsr2.2010.05.021

DAY F., 1869. — Remarks on some of the Fishes of the Calcutta
Museum — Part 1. Proc. Zool. Soc. Lond., 1869: 511-526. DOI:
10.1111/j.1469-7998.1869.tb07365 x

DAY F., 1876. — The Fishes of India; Being a Natural History of the
Fishes known to Inhabit the Seas and Fresh Waters of India,
Burma, and Ceylon. Part 2: 169-368, Pls 41-78.

ENGLBERGER L., LORENS A., LEVENDUSKY A., PEDRUS
P., ALBERT K., HAGILMAI W., PAUL Y., NELBER D.,
MOSES P., SHAEFFER S. & GALLEN M., 2008. — Documen-
tation of the traditional food system of Pohnpei. /n: Indigenous
Peoples’ Food Systems: the Many Dimensions of Culture,
Diversity and Environment for Nutrition and Health (Kuhnlein
H.V., Erasmus B. & Spigelski D., eds). Food and Agriculture
Organization of the United Nations, Rome.

FRICKE R., ESCHMEYER W.N. & VAN DER LAAN R. (eds),
2021. - Eschmeyer’s catalog of fishes: genera, species, refer-
ences. Electronic version accessed 5 Jan. 2021. http://resear-
charchive.calacademy.org/research/ichthyology/catalog/fish-
catmain.asp

Cybium 2021, 45(2)

Review of Ophiocara from Indo-Pacific Islands

GAMMANPILA M., AMARASINGHE U.S. & WIJEYARATNE
M.J.S.,2019. — Dietary guild structure in fish assemblages and
trophic position of constituent species in brush parks of a tropi-
cal estuary. Asian Fish. Sci., 32: 8-18. DOI: 10.33997/j.
afs.2019.32.01.002

GUNTHER A., 1861. — Catalogue of the Acanthopterygian Fishes
in the Collection of the British Museum. Vol. 3, 586 p. British
Museum, London.

ICZN, 1999. — International code of zoological nomenclature, 4™
edit. The International Trust for Zoological Nomenclature,
London.

KEARSE M., MOIR R., WILSON A., STONES-HAVAS S., CHE-
UNG M., STURROCK S., BUXTON S., COOPER A.,
MARKOWITZ S., DURAN C., THIERER T., ASHTON B.,
MENTIIES, P. &« DRUMMOND A ., 2012. — Geneious Basic:
an integrated and extendable desktop software platform for the
organization and analysis of sequence data. Bioinformatics,
28:1647-1649. DOI: 10.1093/bioinformatics/bts199

KEITH P. & MENNESSON M.I, 2020. — Review of Giuris (Tele-
ostei: Eleotridae) from Indo-pacific Islands, with description of
three new species. Cybium, 44(4): 331-349. DOI: 10.26028/
cybium/2020-444-004

KEITH P., MARQUET G., VALADE P., BOSC P. & VIGNEUX
E., 2006. — Atlas des Poissons et Crustacés d’eau douce des
Comores, Mascareignes et Seychelles. Patrimoines naturels
(MNHN), 67: 1-158.

KEITH P., MARQUET G., LORD C., KALFATAK D. &
VIGNEUX E., 2010. — Vanuatu Freshwater fish and crusta-
ceans. 254 p. Société Frangaise d’Ichtyologie, Paris.

KEITH P., MENNESSON M.I., SAURI S., BUSSON F., DEL-
RIEU-TROTTIN E., LIMMON G., JIRAN, DAHRUDDIN H.,
HUBERT N., 2020. — Giuris (Teleostei: Eleotridae) from Indo-
nesia, with description of A new species. Cybium, 44(4): 317-
329. DOI: 10.26028/cybium/2020-444-003

KEITH P., BOSETO D. & LORD C., 2021. Freshwater Fish of
Solomon Islands. 174 p. Société Francaise d’Ichtyologie, Paris.

KOTTELAT M., 2013. — The fishes of the inland waters of south-
east Asia, a catalogue and core bibliography of the fishes known
to occur in freshwaters, mangroves and estuaries. Raffles Bull.
Zool.,27(Suppl.): 1-663.

KOUMANS F.P., 1953. Gobioidea. Vol. X. In: The Fishes of the
Indo-Australian Archipelago (Weber M. & de Beaufort L.F.,
eds). Brill, Leiden, 423 p.

KUMAR S., STECHER G., LI M., KNYAZ C. & TAMURA K.
2018. - MEGA X: Molecular Evolutionary Genetics Analysis
across computing platforms. Mol. Biol. Evol., 35: 1547-1549.
DOLI: 10.1093/molbev/msy096

LANFEAR R.,CALCOTT B.,HO S.Y.W. & GUINDON S., 2012.
— PartitionFinder: combined selection of partitioning schemes
and substitution models for phylogenetic analyses. Mol. Biol.
Evol., 29(6): 1695-1701. DOI: 10.1093/molbev/mss020

LARSON H.K.L. & LIM K .K.P.,2005. — A Guide to Gobies of Sin-
gapore. 164 p. Singapore Science Center.

MARQUET G.,KEITH P. & VIGNEUX E., 2003. — Atlas des Pois-
sons et des Crustacés d’eau douce de Nouvelle-Calédonie.
Patrimoines naturels (MNHN), 58: 1-282.

NANJO K., KOHNO H. & SANO M., 2008. — Food habits of fishes
in the mangrove estuary of Urauchi River, Iriomote Island,
southern Japan. Fish Sci.: 74, 1024-1033. DOI:
10.1111/j.1444-2906.2008.01620.x

PUSEY B.J.,BURROWS D.W., KENNARD M.J., PERNA C.N.,
UNMACK P.J.,ALLSOP Q. & HAMMER M.P., 2017. Fresh-
water fishes of northern Australia. Zootaxa, 4253: 1-104.

RAMBAUT A.,2007. - FigTree v1.3.1. Available at http://tree.bio.
ed.ac.uk/software/figtree/

107



Review of Ophiocara from Indo-Pacific Islands

RAMBAUT A. & DRUMMOND A .J.,2007. - Tracer v1.4. Availa-
ble at http://beast.bio.ed.ac.uk/Tracer

ROBERTS T.R., 1993. — The freshwater fishes of Java, as observed
by Kuhl and van Hasselt in 1820-23. Zool. Verh. (Leiden), 285:
1-94.

RONQUIST F., TESLENKO M., VAN DER MARK P., AYRES
D.L., DARLING A., HOHNA S., LARGET B., LIU L.,
SUCHARD M.A. & HUELSENBECK J.P., 2012. — MrBayes
3.2: efficient Bayesian phylogenetic inference and model
choice across a large model space. Syst. Biol., 61: 539-542.
DOI: 10.1093/sysbio/sys029

STECHER G., TAMURA K. & KUMAR S., 2020. — Molecular
Evolutionary Genetics Analysis (MEGA) for macOS. Mol.
Biol. Evol., 37(4): 1237-1239. DOI: 10.1093/molbev/msz312

SMITH J.L.B., 1958. — The fishes of the family Eleotridae in the
western Indian Ocean. Ichthyol. Bull., 11: 137-163.

KEITH & MENNESSON

The supplementary data are available on our website: https/sfi-Cybium/2021/45/2 — https://doi.org/10.26028/cybium/2021-452-003

108

Cybium 2021,45(2)



