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Abstract
During 2006-2017, we made a series of observations of Boleophthalmus pectinirostris on the east coast of South Sumatra province and

Bangka island, Sumatra, Indonesia. This species is very similar to B. boddarti, in size, external morphological characters and behaviour. In this
paper, we discuss the external morphological differences between B. pectinirostris and B. boddarti. Records of B. pectinirostris in southern
Sumatra increase the known distribution range of this species 800 km southwards, indicating that this species was previously confused with B.
boddarti in Indonesian waters.
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Introduction

The prospectof identifying gobies fills many people with more
than a little consternation [1]. The systematics and phylogeny of
the gobiies are acknowledged as being difficult, and the smaller
gobiids, in particular, are often overlooked by collectors [2]. The
external characters that are of most help in identifying gobies
include the arrangement and shapes of the fins, the number of fin
rays and soft fin spines, the number of branchiostegal rays (in the
membrane under the gill cover), the extent of the gill opening, the
kind of scales (cycloid or ctenoid) and their distribution on the
body, the proportions of the head, the jaw shape and position of
the jaw tips, the shape of the teeth and the arrangement of the
lateral canals asensory papillae on the head [1]. Some of them,
the oxudercine gobies, are euryhaline fish that are typically found
on tidal flats formed in creeks, estuaries, and coastal waters atlow
tide [3].

In a cladistic analysis of the Oxudercinae subfamily of
the Gobiidae, based on osteological, eco-ethological and

morphological characters [4], the three generdf@lf oxudercine
gobies (Boleophthalmus Valenciennes, 1837, Periophthalmus
Bloch & Schneider, 1801, and Periophthalmodon Bleeker, 1874),
were grouped in the same clade with the following shared
characteristics: the abductor superficialis muscle of the pectoral
fin is divided into two sections (presumably aiding terrestrial

omotion); and the neurocranial cavities are anteriorly enlarged,
with a curved frontal interorbital bridge which overlaps with the

ethmoid bones [4,5].

The species in these genera can move over land with
considerable speed; and their eyes, placed on top of the head
and capable of b elevated or retracted, are well adapted for
vision in air [6]. With different degrees of taxonomic and gene
sampling bias, molecular studies have provided phylogenetic
reconstructions for oxudercine gobies that are inconsistent with
morphological, osteological, and eco- ethological analyses (7,8].
Recent studies have found molecular evidence to support the

Oceanogr Fish Open Access J 13(2): OFOAJ.MS.ID.555860 (2021)




Oceanography & Fisheries Open access Journal

division of the family Gobiidae into two major clades, recognized
here as the families Oxudercidae (Gobionellidae, oxudercine

gobies) and Gobiidae [6,8,9].

The mudskippergenusIeophthm'mus\.-’alenciennes, 1837,is
one of amphibious gobies, distributed in tropical and temperate
intertidal habitats of the Indo-Pacific region, from the Persian
Gulf east to the Gulf of Papua, and from southern Japan south
to northern Australia [5]. Six speciesf§lle recognised within this
genus: Boleophthalmus birdsong [4|; B. boddarti (Pallas, 1770);
B. caeruleomaculatus McCulloch & Waite, 1918; B. dussumieri
Valenciénnes, 1837; B. pectinirostris (Linnaeus, 1758); and B.
poti [5]. Two of these, B. boddarti and B. Pectinirostris, both have
numerous small blue speckles, which become larger and more
scattered on the flank and dorsum [1,4,5,10,11], and are very
similar in external morphological appearance.

A few specimens of Boleophthalmus pectinirostris were
observed and photographed during 2006-2017, on the east
coast of South Sumatra Province and Bangka Island, Sumatra,
Indonesia. However, it is more appropriate to desiiibe them as
B. pectinirostris than as B. pectinirostris, because two allopatric

populations of B. pectinirostris sensu lato are found on the
western Pacific coast of East Asia and the strait of Malacca in
Malaysia, and the species status of the Malaysian populations
remain uncertain [12]. It is probable that the specimens found in
southern Sumatra are the "Malaysian clade”, and this species is in
clear need of taxonomic revision. The similarity of B. pectinirostris
and B. boddarti in size, external morphological characters and
behaviour could be the reason why this species is apparently
almost absent from Sumatran or Indonesian waters. These recent
records increase the species’ known distribution southwards by
about 800 km.

Materials and Methods

We observed and photographed individuals of Boleophthalmus
pectinirostris during 2006-2017, at four locations on the east coast
of South Sumatra province and Bangka island, Sumatra, Indonesia
(Figure 1, Table 1). Ideally, for a new record, specimens should
be collected, measured, fixed and preserved, and deposited in a
museum. Unfortunately, we did not realize that the specimens
might constitute new records until we checked our photos and
investigated their morphological characters.

Table 1: Locations and dates on which individuals of Boleophthalmus pectinirostris were recorded in southern Sumatra and Bangka during 2006

to 2017.
No Location Coordinates Observation Date
Between Sungai Apung and Solok Buntu, Banyuasin district, east 2" 12" 36.1908"5,
1 coast of South Sumatra province 104 53" 35.4084" E 21 August 2006
T R 2°21'28.9872"S, i
2 Sungsang, Banyuasin district, South Sumatra province 104°54'22.212" E. 14 September 2012
Tanjung Bunga beach, Air Itam village, Pangkal Pinang, Bangka 2" 7'56.5428"S, )
3 island 106° 10° 51.3372" E 16 December 2012
Barong river, Banyuasin district, east coast of South Sumatra 2°11'45.0816"5, )
4 province 104° 53' 57.5016" E 8 Septemher 2017
‘e ™
Figure 1: A. The specimen of B. pectinirostis caught by fishermen on 21 August 2008 on the east coast of South Sumatra province. B.
Pelvic fins of B. pectinirostris (Photo: Muhammad Igbal).
e A

Results and Discussion

Similar species to B. pectinirostris include large to medium
mudskippers that occur in western Indonesian waters as

summarised [13,14]: Boleopthalmus boddarti, Periopthalmodon
schlosseri, Pn. septemradiatus, Periophthalmus argentilianus,
P chrysospilos, P kalolo and P. malaccensis. Except B. boddarti,
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all of the above mudskippers can easily be distinguished by the likely to confused with B. boddarti, because both share small blue
absence of blue speckles on the body, from head to peduncle. dots on the body . The principal features for field identification of
Periopthalmodon  schlosseri and Periophthalmus malaccensis  B. pectinirostris and B. boddarti are summarised in Table 2 (Figure
exhibit blue speckles on the head, and P septemradiatus on both ~ 2-4).

head and flanks. Thus, within its range, B. pectinirostris is only

~ 2

Figure 2: The specimens of Boleophthalmus pectinirostris on 14 September 2012 at Sungsang, South Sumatra province (Photo: Muhammad
Igbal).
" y,

. ™

Figure 3: A. First dorsal fin of Boleophthalmus pectinirostris, with smaller blue spots; B. First dorsal fin of B. boddarti, brighter with larger
blue spot, base is shorter; C. Base of eyes of are blue; D. Base of eyes of B. boddarti are greyish brown (Photo: Muhammad Igbal and
Syahputra Putra).
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exposed on the mudflats (Photo: Syahputra Putra).

Figure 4: Lateral patterns on B. Boddarti and B. Pectinirostris in the same area on 16 December 2012 at Tanjung Bunga beach, Pangkal
Pinang, Bangka island; (A) B. boddarti, the body is paler (grey to pale greyish), with 7 black diagonal bars on the side; 3-4 bars under
the second dorsal fin reach the underparts; (B) Female of B. Pectinirostris, the body is grey-brown to blackish grey, with vertical sides
saddle bars across the side but only reaching midlateral, expect one near peduncle reaching the underparts, it tends to be horizontal when

"y

The records. of B. pectinirostris in southern Sumatra since
2006 indicate that this species could previously have been
overlooked inIndonesian waters. Itis presumed that the similarity
ofthis species with B. boddarti, which is sympatric and has much
the same external morphological characters, is the reason why
this species has been overlooked in the past. Furthermore, the

fact that B. pectinirostris was not recorded previously in southern
Sumatra (and also in Indonesian waters) could arise from a lack
oflocal ichthyological experts able to separate this species from B.
boddarti. To aid better identification, we share our experiences on
how to separate B. pectinirostris and B. boddarti based on external
morphological characters (Table 2).

Table 2. Summary of the principal features for field identification of B. pectinirostris and B. boddarti, based on our observations and on selected

references [1,3-5,11,12].

Features B. pectinirostris

B boddarti

Overall appearance ish grey (Figure 1A & 4B)

The body is slightly slimmer and darker, black to black-

The body is quite a bit thicker and is paler, grey to pale greyish
(Figure 4A)

Head The base of the eyes is blue (Figure 3A)

The base of the eyes is greyish brown, the blue spots on the head
are larger (Figure 3B)

First dorsal fin

(when open) blue spots (Figure 3A)

Clearly darker with smaller blue spots or scattered sky-

Lighter color and with larger blue spots, bright yellow in smaller
c specimens (Figure 3B)

Black diagonal vertj

Lateral body only reaching mi

than 22% standard length (Figure 4B)

saddle bars across the side but
ral, except one near peduncle
reaching underpart; Length of caudal fin equal to or less

Darker stripes that were clearly discernible from the dorsal to
ventral parts of the body; seven black diagonal vertical saddle bars
across the side, e 3-4 bars under second dorsal fin are reach-
ing underpart, or dark saddle-like bars often extending below the

midline in the posterior third of the body (Figure 4A)

As other land gobies, B. pectinirostris is an amphibious
mudskipper inhabiting mudflats at low tide [5]. The occurence
of B. pectinirostris in Indonesia was recognised [11], based on
studies of oxudercine gobies in Tebing Tinggi and Bengkalis
island, Riau province [3], who previously identified it B
dussumieri, commenting “the difficulty of collecting specimens
may explain why B. dussumieri has not been previously reported
from areas where large numbers of the species are now known to

occur”. Due to the similarity of external morphological characters
and behaviour, we are convinced that the lack of records of B.
pectinirostris in Sumatra and possibly also on the Sunda shelf of
western Indonesia arises from the confusion of B. pectinirostris
with B. boddarti. Boleophthalmus boddarti is also an amphibious
mudskipper inhabiting mudflats at at low tide and is distributed
in Sumatra, Borneo and Sulawesi [5,13,14].
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The recent records from southern Sumatra (02°S) are the
southernmost records of the known global distribution of B
pectinirostris [5,10,11]. However, further careful surveys of
exposed mudflats near mangrove forest in other Sunda shelf
areas (particularly southern Kalimantan or Java) could lead to the

discovery of more populations of B. pectinirostris. We summarize
the principal features of the external morphological characters of
B. pectinirostris and B. boddarti to aid more accurate identification
in the field (Table 2, Figure 5).
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Figure 5: Location of Boleophthalmus pectinirostris records in Sumatra. Black stars show the previous record from Tebing Tinggi and
Bengkalis Island, Riau Province; and black triangles show records during 2006-2017 in South Sumatra Province and Bangka island,
Sumatra, Indonesia.
A

The finding of B. pectinirostris in the southern Sumatra is a
significant distribution record for Indonesia (Figure 5). The first
confirmed record of B. pectinirostris in Sumatra was reported
from Tebing Tinggi Island, Riau Province [3,11]. It is more likely
that it had not been reported before because the fish fauna
of South Sumatran waters had not been sufficiently studied
than the species has recently colonized the area. Recent work
in South Sumatran waters show that local people know that a
few species occur but no records of them have been published;
these include Fluvitrygon oxyrhynchus, F signifer, Urogymnus
polylepis, Crossocheilus obscurus and Lobocheilos ixocheilos,
Periophthalmodon septemradiatus and Periophthalmus variabilis
[15-20].
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