A / . ﬁfﬁ YRS R
K Repository

"Redescription of a rare threadfin
(Perciformes: Polynemidae), Polydactylus
macrophthalmus (Bleeker, 1858), with
designation of a lectotype and notes on
distributional implications"

aad "MOTOMURA Hiroyuki, VAN OIJEN Martien J. P.,
ISBRUCKER Isaac J. H."

journal or Ichthyological research

publication title

volume 48

number 3

page range 289-294

URL http://hdl_handle.net/10232/21807




Redescription of a rare threadfin (Perciformes:
Polynemidae), Polydactylus macrophthalmus (Bleeker,
1858), with designation of a lectotype and notes on
distributional implications

Hiroyuki Motomura', Martien J. P. van Oijen?, Isadc J. H. Isbriicker®, and Yukio Iwatsuki*

' Miyazaki University, The United Graduate School of Agricultural Sciences, Kagoshima University, 1-1 Gakuen-kibanadai-nishi,
Miyazaki 889-2192, Japan (e-mail: a02113u@cc.miyazaki-u.ac.jp)

2 National Museum of Natural History, P.O. Box 9517, 2300 RA Leiden, The Netherlands (e-mail: oijen@naturalis.nnm.nl)
3Zodologisch Museum Amsterdam, Universiteit van Amsterdam, P.O. Box 94766, 1090 GT Amsterdam, The Netherlands

(e-mail: isbruecker@science.uva.nl)

4 Division of Fisheries Sciences, Faculty of Agriculture, Miyazaki University, 1-1 Gakuen-kibanadai-nishi, Miyazaki 889-2192,
Japan (e-mail: yuk@cc.miyazaki-u.ac.jp)

Received: November 1, 2000 / Revised: March 2, 2001 / Accepted: March 15, 2001

Abstract A rare threadfin, Polydactylus macrophthalmus (Bleeker, 1858), having long
been included in the genus Polynemus, is redescribed on the basis of 9 specimens and a
lectotype designated. Polydactylus macrophthalmus is characterized by the following com-
bination of characters: 7 pectoral filaments, upper 3 filaments extending beyond posterior
margin of hypural; 13 or 14 pectoral fin rays; 87-94 pored lateral line scales; 11 scales above
lateral line, 15 or 16 below; 10-12 upper series gill rakers, 15 or 16 lower, 26 or 27 total;
occipital profile concave in adults; second spine of first dorsal fin very strong; pectoral fin
rays long (mean 24% [range 24-26%] of SL). The presently known distribution of the
species, including the Kapuas River, Kalimantan, and the Musi and Batanghari Rivers,
Sumatra, Indonesia, apparently reflects the ancient Central or North Sunda River during
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the last period of lowered sea levels, ca. 12 000 years ago.

Key words

o date, eight genera of the worldwide family Polyne
midae have been recognized, including Eleuthe-
ronema Bleeker, Filimanus Myers, Galeoides Giinther,
Pentanemus Giinther, Parapolynemus Feltes, Polydac-
tylus Lacepede, Polynemus Linnaeus (Feltes, 1993) and
Leptomelanosoma Motomura and Iwatsuki, recently
proposed for a polynemid fish previously known as Poly-
dactylus indicus (Shaw) (Motomura and Iwatsuki, 2001).
The rare threadfin, Polynemus macrophthalmus
Bleeker, 1858, was originally described on the basis
of 2 specimens from Palembang, the Musi River,
Sumatra, Indonesia. Although the species had been
treated as a member of Polynemus since its original
description (e.g., Weber and de Beaufort, 1922; Myers,
1936; Kottelat et al., 1993), Feltes (1993) included it in
Polydactylus (name only), but gave neither reasons nor
an indication of materials examined. Nine examples of
the species, including all those recorded from museum
collections plus a live specimen, clearly exhibited the
diagnostic characters of Polydactylus, given by Feltes
(1993) and Motomura and Iwatsuki (2001); e.g., large
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eye, pectoral fin base shorter than upper jaw length, the
basisphenoid in contact with the prootic and a simple
swimbladder.

The species is herein redescribed in detail, including
internal characters and photographs, as a member of
Polydactylus, and a lectotype designated. Distributional
implications of the species are also discussed and some
habitat notes included.

Methods

Counts and measurements generally follow Hubbs and
Lagler (1947) and Feltes (1991), with some modifications
following Motomura et al. (2000). Standard length and
total length are expressed as SL and TL, respectively.
Terminology of the supraneural and epineural bones
follows Mabee (1988) and Patterson and Johnson (1995),
respectively. The formula for configuration of the
supraneural bones, anterior neural spines and anterior
dorsal fin pterygiophores follows Ahlstrom et al. (1976).
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Fig. 1. Lectotype of Polynemus macrophthalmus Bleeker, 1858, RMNH 6015, 129mm SL, Palembang, Musi River, Sumatra,

Indonesia

The osteological characters were confirmed from X-ray
photos taken of all specimens. The swimbladder was con-
firmed from MNHN 1891-571, ZMA 114.431 (215mm
SL, 1 of 3 specimens) and ZMA 114.432, abdomens of
these being already dissected. Institutional codes follow
Leviton et al. (1985), with an additional institutional
abbreviation as follows: Division of Fisheries Sciences,
Miyazaki University, Japan (MUFS).

Polydactylus macrophthalmus
(Bleeker, 1858)
(English name: river threadfin)
(Figs. 1,2)

Polynemus macrophthalmus Bleeker, 1858a: 10 (type locality:
Palembang, Musi River, Sumatra, Indonesia).

Polynemus borneensis (not of Bleeker): Vaillant, 1893: 109
(Kapuas River, Kalimantan, Indonesia).

Lectotype. RMNH 6015, 129mm SL, Palembang, Musi
River, Sumatra, Indonesia, collected by J. T. van Bloemen
Waanders.

Paralectotype.
lectotype.

Other material (n=7, 88-3ddmm SL, all from
Indonesia). MNHN 1891-571, 344mm SL, Kapuas River,
Kalimantan (identified as Polynemus borneensis by Vaillant,
1893); MUFS 18293, 88 mm SL, correct locality unknown, but
most likely Kapuas River, Kalimantan (purchased from
aquarium fish shop); UMMZ 171714, 184mm SL, Palembang,
Musi River, Sumatra; ZMA 114.431, 3 specimens, 141-221 mm
SL, Jambi, Batanghari River, Sumatra; ZMA 114.432, 166 mm
SL, Kapuas River, Kalimantan.

RMNH 33967, 117mm SL, same data as

Diagnosis. A species of Polydactylus with the follow-
ing combination of characters: 7 pectoral filaments, up-
per 3 filaments extending beyond caudal fin base; 13 or

Fig. 2. Life stages of Polydactylus macrophthalmus. A MUFS
18293,88 mm SL. B ZMA 114.431, 1 of 3 specimens, 141 mm SL.
C ZMA 114.432, 166 mm SL. D UMMZ 171714, 184 mm SL. E
MNHN 1891-571, 344mm SL
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Table 1. Counts and measurements of Polydactylus macrophthalmus, including the lectotype, paralectotype, and non-type

specimens

Lectotype of

Paralectotype of Non-type specimens of

Polynemus Polynemus Polydactylus
macrophthalmus macrophthalmus macrophthalmus
RMNH 6015 RMNH 33967 (n=17)
Standard length (mm) 129 117 88-344
Counts (modes)
Dorsal fin rays VIII-I, 14 VIII-I, 14 VIII-I, 13-14 (14)
Anal fin rays 111, 11 111, 11 111, 11
Pectoral fin rays 14 13 13-14 (14)
Pectoral filaments 7 7 7
Pelvic fin rays 1,5 1,5 1,5
Pored lateral line scales 88 88 87-94 (88)
Scales above/below lateral line 11/16 -16 11/15-16 (16)
Gill rakers 11 +16 =27 11 +16=27 10-12 (11) + 15-16 (16) = 26-27 (27)
Measurements (means)
Head length 31 30 29-33 (31)
Body depth 22 22 22-28 (25)
Second body depth 24 24 22-28 (25)
Body width at pectoral fin base 9 9 9-16 (12)
Snout length 5 5 5-7(5)
Dermal eye opening 6 5 4-6 (5)
Orbit diameter 7 7 5-8 (7)
Interorbital width 6 6 5-6 (6)
Postorbital length 19 19 18-21 (19)
Upper jaw length 14 13 13-15 (14)
Pre-1st dorsal fin length 36 35 34-38 (36)
Pre-2nd dorsal fin length 61 60 60-65 (61)
Preanal fin length 66 63 63-67 (65)
First dorsal fin origin to anal fin origin 41 39 38-45 (41)
Pelvic fin origin to anal fin origin 30 29 26-34 (29)
Second dorsal fin base length 16 16 15-18 (16)
Anal fin base length 13 13 13-14 (13)
Longest pectoral fin length 192 24 24-26 (24)
Longest pectoral filament length (3rd) Broken Broken 161-192 (176)
Pectoral fin base 10 10 10-11 (10)
Longest pelvic fin ray length (1st) 15° 16* 18-20 (19)
Longest 1st dorsal fin spine length (3rd) 19 19 18-21 (19)
Second dorsal fin spine length 9 10 9-10 (10)
Longest 2nd dorsal fin ray length (2nd) 20 19 19-23 (21)
Longest anal fin spine length (3rd) 10 11 9-11 (10)
Longest anal fin ray length (2nd) 17 Broken 19-21 (20)
Caudal peduncle length 27 26 25-27 (26)
Caudal peduncle depth 11 11 9-12 (11)
Upper caudal fin lobe length 36° 39 38-46 (42)
Lower caudal fin lobe length Broken Broken 36-40 (32)

Data are expressed as percentages of standard length; modes and means in parentheses, including data of type specimens

2Slightly damaged at tip

14 pectoral fin rays; 87-94 pored lateral line scales; 11
scales above lateral line, 15 or 16 below; 10-12 upper
series gill rakers, 15 or 16 lower, 26 or 27 total; occipital
profile concave in adults; second spine of first dorsal fin
very strong; pectoral fin rays long (mean 24% [range 24—
26%] of SL).

Description. Counts and proportional measure-
ments as percentages of SL of the lectotype, paralecto-

type and other material of Polydactylus macrophthalmus
are given in Table 1. Characters given in the diagnosis are
not repeated. Data for the lectotype are presented first,
followed by other specimen data (if different) in paren-
theses.

Body oblong, compressed; maxilla covered with scales;
orbit diameter greater than snout length; lower lip well-
developed; posterior margin of maxilla extending be-
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yond level of posterior margin of adipose eyelid; depth
of posterior portion of maxilla shorter than dermal eye
opening; villiform teeth in broad bands on vomer,
palatines and ectopterygoids; all pectoral fin rays
unbranched; (third pectoral filament longest, extending
beyond posterior tips of caudal fin lobes); (fourth pecto-
ral filament extending slightly beyond anal fin origin);
second dorsal fin base longer than anal fin base; distance
between pelvic and anal fin origins less than (or approxi-
mately equal to) head length; caudal peduncle depth 2.4
(2.1-2.9) in caudal peduncle length; lateral line simple,
extending from upper end of gill opening to upper end of
lower caudal fin lobe; (swimbladder well-developed);
lower tip of seventh proximal pterygiophore of first
dorsal fin directed forward; formula for configuration of
supraneural bones, anterior neural spines and anterior
dorsal pterygiophores 0/0/0+2/1+1/1+1/1/1/; vertebrae
10 + 14; 6 epineurals.

Life color notes—Based on a color transparency of
MUFS 18293, 88 mm SL: upper sides of head and trunk
tinged silvery-blue, becoming more silver on lower sides;
posterior margins of first dorsal, second dorsal and cau-
dal fins grayish-black, other parts hyaline; tips of pelvic
and anal fins white, other parts transparent; pectoral fin
hyaline; pectoral filaments white.

Color of preserved specimens.—Head and body light
yellow dorsally, pale yellow ventrally (grayish in type
specimens); posterior margin of first dorsal, second dor-
sal and caudal fins grayish-black, other parts pale yellow;
pelvic and anal fins and pectoral filaments pale yellow;
pectoral fin transparent.

Distribution and habitat. Polydactylus macrophtha-
Imus is currently known only from three rivers on two
Indonesian islands: Kapuas River, Kalimantan, and Musi
and Batanghari Rivers, Sumatra (Fig. 3). These rivers
were part of a single large river, the ancient Central or
North Sunda River, on the Sundaland during the Pleis-
tocene, the last cold period being about 12 000 years ago
(see Morley and Flenley, 1987, Fig. 5.5; Fig. 3, dotted
lines). Geographic evidence indicates that the species was
well adapted to the freshwater basins in this extensive
Pleistocene river, whereas other Polydactylus species are
generally found in saltwater habitats (e.g., Motomura et
al., 2000, 2001a,b). The Sundaland presently being sub-
merged to a depth of ca. 100m (Morley and Flenley,
1987), P. macrophthalmus is now restricted to the three
presently known localities in the South China Sea (Fig. 3).
According to Roberts (1989), the similar distributions are
exhibited by ca. 12 freshwater species (e.g., Arius
melanochir Bleeker, Channa melanoptera Bleeker and
Osteochilus borneensis Bleeker).

The species has much longer pectoral filaments and a
more slender body than other Polydactylus species,

H. Motomura et al.

Fig. 3. Distributional records (dots) for Polydactylus
macrophthalmus and outline of the ancient Central or North
Sunda River, ca. 12 000 years ago (dotted lines)

which generally inhabit marine waters. Such morphologi-
cal characters have been considered as an adaptation
to a freshwater existence, owing to their occurrence in
Polynemus species restricted to freshwater or estuarine
habitats (e.g., Talwar and Jhingran, 1992; Rainboth,
1996). The character of the long pectoral filaments has
been considered to be useful as a sense organ to search
for food in muddy waters (first author, personal obser-
vation, aquarium of Kasetsart University, Thailand).
Furthermore, data of specimens examined in this study
indicated that they had been collected from Jambi and
Palembang, located ca. 7Skm up the Batanghari and
Musi Rivers, respectively (i.e., completely freshwater
basins). Accordingly, Polydactylus macrophthalmus is
considered to be more heavily dependent on a freshwa-
ter habitat than other congeners. Accordingly, because of
the marine barriers to further dispersal, the species is
believed to have the most restricted distribution in the
family.

Remarks. The date of publication of the original
description of Polynemus macrophthalmus has almost
always been treated as 1858-1859 (Weber and de Beau-
fort, 1922; Roberts, 1989; Eschmeyer, 1998), because the
exact publication date was omitted from the reprint and
Bleeker (1878: 116) himself subsequently referred to that
article as having been published in 1858-1859. Bleeker
customarily indicated the time of completion of each
manuscript in the concluding sentence at the end and
often referred to such dates in subsequent bibliographies.
In this case, the date indicated on the reprint by Bleeker
was December 1857. In Bleeker’s (1878) posthumously
published bibliography, his papers were listed in chrono-
logical order, 42 papers comprising numbers 175-216,
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inclusive, having been published in 1858. The first paper
published in 1859, number 217, was written in October
1858. Furthermore, 4 papers (numbers 176-179, inclu-
sive) were cited as having been included in Volume 5 of
Acta Societatis Regiae Scientiarum Indo-Néérlandicae
(Bleeker, 1863 [in Bleeker, 1862], 1878). Following
Atrticles 21.3 and 21.6 of the International Code of Zoo-
logical Nomenclature (ICZN, 1999), Bleeker’s paper
number 176, including the original description of
Polynemus macrophthalmus,is herein considered as hav-
ing been published in 1858. Moreover, Bleeker (1858b,
published in August) already included a full reference to
this paper.

Bleeker (1858a) described Polynemus macroph-
thalmus as a new species on the basis of 2 syntypes, 168
and 182 mm TL. Subsequently, Hubrecht (1879) reported
2 examples (group A, 2 specimens) of that species,
which were registered as RMNH 6015. Bleeker’s (1983)
figure of Polynemus macrophthalmus (as Trichidion
macrophthalmus) is here considered to have been based
on the larger of the two syntypes, owing to Bleeker’s
habit of reproducing figures at life size in the “Atlas.”
According to Article 72.5.6 of the International Code of
Zoological Nomenclature (ICZN, 1999), we herein desig-
nate RMNH 6015 (129 mm SL, 182mm TL) as the lecto-
type of Polynemus macrophthalmus, the other specimen
being a paralectotype (reregistered as RMNH 33967,
117mm SL, 168 mm TL).

Polydactylus macrophthalmus has long been treated as
a member of Polynemus since its original description
(Weber and de Beaufort, 1922; Myers, 1936; Roberts,
1989; Kottelat et al., 1993). However, examination of the
nine specimens available to this study, including the
newly-designated lectotype and paralectotype, showed
that they differed from Polynemus species in having a
large eye (orbit diameter greater than snout length vs.
less than snout length in Polynemus), the pectoral fin
insertion well below the midline on the lateral body (vs.
near midline), a basisphenoid present (vs. absent) and 24
vertebrae (vs. 25) (Feltes, 1993). Furthermore, the spe-
cimens clearly conformed to the following diagnostic
characters of Polydactylus, given by Feltes (1993) and
Motomura and Iwatsuki (2001): tooth plate on vomer
simple; width of tooth band on upper and lower jaws
wider than space separating tooth bands on opposing
premaxilla; basisphenoid in contact with prootic; pecto-
ral fin base including base of pectoral filaments less than
upper jaw length; swimbladder simple, not extending
beyond anal fin origin. Accordingly, the species is here
included in the genus Polydactylus.

Comparisons. Polydactylus macrophthalmus can be
easily distinguished from other congeners by the very
long upper 3 pectoral filaments, extending beyond the
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caudal fin base (vs. not reaching caudal fin base in other
congeners). Polydactylus species are known to have vari-
ously 4-10 pectoral filaments (Feltes, 1993); those with 7
pectoral filaments include only 3 species, viz. P. macro-
phthalmus (Bleeker, 1858), P. multiradiatus (Giinther,
1860), and P. sextarius mullani (Hora, 1925), all from the
Indo-Pacific region.

In addition to the difference in pectoral filament
length, Polydactylus macrophthalmus differs from P.
multiradiatus in having lower anal fin ray counts (11 vs.
17-18 in the latter; Marshall, 1964), higher pored lateral
line scale counts (87-94 vs. 58-59; Marshall, 1964) and a
concave occipital profile in adults (vs. nearly straight; this
study). Furthermore, P. macrophthalmus is clearly distin-
guished from P. sextarius mullani by the higher counts of
pored lateral line scales, and scales above and below the
lateral line (87-94 and 11/15 or 16, respectively, vs. 46-50
and 6 or 7/9 or 10, respectively, in the latter), lower gill
raker counts (26 or 27 vs. 32-35), a concave occipital
profile in adults (vs. nearly straight), vomerine tooth
present (vs. absent) and a large black spot absent anteri-
orly on the lateral line (vs. present).

Polydactylus macrophthalmus is similar to P.
macrochir, endemic to northern Australia and southern
New Guinea (Motomura et al., 2000), in having a con-
cave occipital profile in adults (see Motomura et al.,
2000, fig. 2C; Fig. 2C-E) and the second spine of the
first dorsal fin more robust than other spines of the
first dorsal fin (Motomura et al., 2000). However, P.
macrophthalmus differs from the latter in having higher
counts of pectoral filaments (7 vs. 5 in the latter) and
pored lateral line scales (87-94 vs. 70-76), and lower
gill raker counts (26-27 vs. 32-35) (Motomura et al.,
2000).

Comparative material examined. Polydactylus macro-
chir (Giinther, 1860): 41 specimens, including the holotype,
were examined for comparative purposes. The collection
data for 36 of these were given by Motomura et al. (2000),
with remaining specimen data as follows: CSIRO 4583-03,
92mm SL, Poriri Island, Irian Jaya, Indonesia; CSIRO 5245-01,
106 mm SL, mouth of Ajkwa River, Irian Jaya, Indonesia;
RMNH 24526, 2 specimens, 147-149mm SL, Merauke River,
Irian Jaya, Indonesia; RMNH 25085, 126 mm SL, Merauke
River, Irian Jaya, Indonesia. Polydactylus multiradiatus
(Giinther, 1860): FMNH 63917, 177mm SL, Brisbane River,
Queensland, Australia; FRLM 23414-23417, 4 specimens, 130—
144mm SL, Rumahtiga fish market, Poka, Ambon, Indonesia;
FRLM 23471-23474, 4 specimens, 136-141 mm SL, Passo fish
market, Ambon, Indonesia. Polydactylus sextarius mullani
(Hora, 1925): ANSP 77129, 2 specimens, 52-82mm SL, off
Mumbai, India; ANSP 77527, 4 specimens, 49-94mm SL, off
Mumbai, India; ANSP 105539, 151mm SL, Mumbai, India;
USNM 358690, 4 specimens, 42-117 mm SL, off Kathiawar Pen-
insula, India; ZSI-F 10747 (holotype of Polynemus sextarius
mullani), 157mm SL, Mumbai, India; ZSI-F 10748-10750 (3
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paratypes of Polynemus sextarius mullani), 92-106mm SL,
Mumbai, India.
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