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REDESCRIPTION AND DISTRIBUTIONAL RANGE EXTENSION
OF THE POORLY KNOWN ANCHOVY STOLEPHORUS
BRACHYCEPHALUS (TELEOSTEI: CLUPEIFORMES:
ENGRAULIDAE)

Harutaka Hata and Hiroyuki Motomura?*

ABSTRACT

The poorly known anchovy Stolephorus brachycephalus Wongratana, 1983 (Clupeiformes:
Engraulidae) is redescribed on the basis of 14 type and 14 non-type specimens from Papua Tengah
(Indonesia), Gulf of Papua (Papua New Guinea), and Queensland (Australia). Previously, only
small specimens (< 4.2 cm standard length) of the species had been recorded, the morphology of
larger individuals therefore being unknown. In addition, validity of the diagnostic characters of
S.brachycephalus, previously used to distinguish the species from Stolephorus nelsoni Wongratana,
1987, a morphologically most similar species, is reassessed.

Keywords: Actinopterygii, Clupeomorpha, distribution, Australian waters, Stolephorus nelsoni,
taxonomy

INTRODUCTION

The Indo-Pacific anchovy genus Stolephorus includes at least 47 valid species
(WHITEHEAD ET AL., 1988; WONGRATANA ET AL., 1999; KIMURA ET AL.,2009; HATA & MOTOMURA,
2018a—e,2021a—c,2022a, b, 2023a, b, 2024a, b; Hata ET AL., 2019,2020a, b,2021,2022a, b,
2023; GANGAN ET AL., 2020), many being abundantly caught, mainly in tropical waters,
and utilized as food fish or for bait (NisHISHIMAMOTO, 1963; BALDWIN, 1977; DALZELL, 1994;
ISSF & IPNLF, 2019). However, the taxonomy of the genus remains unsettled, numerous new
species having been described in recent years (e.g., GANGAN ET AL., 2020; HATA & MOTOMURA,
2023a, b, 2024a, b; Hata ET aL., 2023). Furthermore, some established species have been
recorded from only a small number of specimens, and are poorly known morphologically
as a consequence. One of these, Stolephorus brachycephalus Wongratana, 1983, has been
infrequently reported since its original description, with little known about its distribution
limits, biology, and adult fish morphology (including diagnostic characters). During revisionary
research of Stolephorus, numerous specimens of S. brachycephalus (26.5-51.1 mm standard
length), collected from Indonesia, Papua New Guinea, and Australia, were located in museum
fish collections, thereby enabling the present account of detailed morphological and biological
information on the species.
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MATERIALS AND METHODS

Methods for counts and proportional measurements followed Hata & Motomura (2017).
All measurements were made with digital calipers to the nearest 0.01 mm. “Pelvic scute”
refers to a scute associated with the pelvic girdle, and “prepelvic scute”, “postpelvic scute” and
“predorsal scute” to hard spine-like scutes anterior to the pelvic scute, posterior to the pelvic
scute, and anterior to the dorsal-fin origin, respectively. Abbreviations are as follows—SL,
standard length; UGR, LGR and TGR, upper limb, lower limb and total gill rakers, respectively,
with associated numbers indicating the specific gill arch; D-P1, distance from dorsal-fin
origin to pectoral-fin insertion; D—P2, distance from dorsal-fin origin to pelvic-fin insertion;
D-A, distance between dorsal- and anal-fin origins; P1-P2, distance between pectoral- and
pelvic-fin insertions; P2—A, distance from pelvic-fin insertion to anal-fin origin. Counts and
measurements (expressed as percentages of SL) are given in Tables 1 and 2. Osteological
characters were observed on radiographs. Institutional codes follow SaBas (2020).

RESULTS

Stolephorus brachycephalus Wongratana, 1983
(Fig. 1; Tables 1, 2)

Stolephorus brachycephalus Wongratana, 1983: 401, fig. 19 (type locality: east side
of Daru Wharf, Gulf of Papua, south coast of Papua New Guinea); BALpwIN, 1984: 155
(Papua New Guinea); WONGRATANA, 1987a: 107 (Gulf of Papua and north coast of Australia);
'WONGRATANA, 1987b: 7 (Gulf of Papua, Papua New Guinea; Northern Territory and Queensland,
Australia); WHITEHEAD ET AL., 1988: 406, unnumbered fig. (Gulf of Papua, south coast of
Papua New Guinea); WONGRATANA ET AL., 1999: 1730, unnumbered fig. (Gulf of Papua and off
northern Australia in Gulf of Carpentaria); LArRsoN, 1999: 27 (Kakadu National Park, Northern
Territory, Australia); PAXTON ET AL., 2006: 314 (east side of Daru Wharf, Gulf of Papua, Papua
New Guinea); LARSON ET aL., 2013: 31 (Northern Territory, Australia); Hata & MoTOMURA,
2018d: table 1, fig. 3 (Gulf of Papua, south coast of Papua New Guinea).

Materials examined: 28 specimens,26.5-51.1 mm SL. AMS 1.22790-008, 9 specimens, 34.9-41.2
mm SL, south bank of Norman River, Queensland, Australia; BMNH 1979.3.21.447, holotype of S.
brachycephalus,41.8 mm SL, east side of Daru Wharf, Gulf of Papua, Papua New Guinea, coll. T. R.
Roberts; BMNH 1979.3.21.448-452, 5 paratypes of Stolephorus brachycephalus,26.6-35.0 mm SL,
east side of Daru Wharf, Gulf of Papua, Papua New Guinea; BMNH 1979.8.16.828, dissected, east side
of Daru Wharf, Gulf of Papua, Papua New Guinea; CSIRO H 5510-01, 51.1 mm SL, Mawati River
Estuary, Papua Tengah, Indonesia (04°58°S,137°07°E), 6-9 m depth; TU 178908, 3 specimens, 45.3-50.8
mm SL, Ajikwa Estuary, Papua Tengah, Indonesia; USNM 270294, 8 paratypes of S. brachycephalus,
25.6-28.1 mm SL, east side of Daru Wharf, Gulf of Papua, Papua New Guinea.

Diagnosis.— A species of Stolephorus with the following combination of characters:
1UGR 15-17 (modally 15), ILGR 20-22 (21), 1TGR 35-38 (35); 2UGR 11-13 (12),2LGR
18-21 (19), 2TGR 29-34 (32); 3UGR 9-11 (9), 3LGR 10-12 (11), 3TGR 19-23 (20);
4UGR 6-9 (7),4LGR 8-11 (10),4TGR 14-19 (17); prepelvic scutes 2-5 (4); scale rows in
longitudinal series 32—-34 (34); transverse scales 8; vertebrae 37-39 (38); anal fin with 19-22
(20) branched rays; pectoral fin with 10—12 (11) branched rays; 10—11 (11) branchiostegal rays;
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Figure 1. Preserved specimens of Stolephorus brachycephalus (A: holotype, BMNH 1979.3.21.447,
41.8 mm SL, from Gulf of Papua, Papua New Guinea; B: paratype, USNM 270294, 26.5 mm
SL, from Gulf of Papua, Papua New Guinea; [C] lateral, [D] dorsal, and [E] ventral views
of non-type specimen, TU 178908, 50.8 mm SL, Papua Tengah, Indonesia). Photographs by
Harataka Hata.

pseudobranchial filaments 13—18 (15); long maxilla, posterior tip slightly short of or extending
slightly beyond posterior border of opercle; no predorsal scutes; pelvic scute without spine-
like projection; a pair of distinct dark patches on parietal region; no dark lines on dorsum; no
black spots on snout and lower jaw tips, or below eye; anal-fin base long, 21.6-26.2% (mean
24.1%) of SL; anal-fin origin just below base of seventh to eleventh dorsal-fin rays; caudal
peduncle short, 12.6-15.2% (14.2%) of SL; snout short, 3.6-4.3% (4.1%) of SL.
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Description.— Counts and measurements, expressed as percentages of SL, given in Tables
1 and 2. Body laterally compressed, deepest at dorsal-fin origin. Dorsal profile of body gently
rising from snout tip to dorsal-fin origin, thereafter gradually lowering to caudal-fin base.
Ventral profile of body lowering from snout tip to point just below posterior tip of opercle,
subsequently nearly straight and parallel with body axis to anal-fin origin. Ventral profile
thereafter elevated to caudal-fin base. Abdomen somewhat rounded, covered with two to five
spine-like posteriorly projecting scutes. Pelvic scute without spine. Postpelvic and predorsal
scutes absent. Anus just anterior to anal-fin origin. Snout tip rounded, projecting; snout length
less than eye diameter. Mouth large, inferior, ventral to body axis, extending backward beyond
posterior margin of eye. Maxilla long, its posterior tip pointed, slightly short of or extending
slightly beyond posterior border of opercle. Lower jaw slender. Uniserial conical teeth on
both jaws. One or two rows of conical teeth on palatines and anterior part of pterygoid.
Small sparse conical teeth on inner surface of central part of pterygoid. Several rows of small
dense conical teeth on dorsal surfaces of basihyal and basibranchial. No teeth on upper edge of
hyoid arch in individuals < 35 mm SL (single row of conical teeth on upper edge of ceratohyal
in individuals > 35 mm SL). Several distinct conical teeth on vomer. Eye large, round, covered
with thin adipose eyelid, positioned laterally on head dorsal to horizontal through pectoral-
fin insertion, visible in dorsal view. Pupil round. Orbit elliptical. Nostrils close to each other,
anterior to orbit. Posterior margin of preopercle rounded in most specimens, otherwise
indented. Subopercle and opercle with smoothly rounded posterior margins. Gill membrane
without serrations. Interorbital space flat, width less than eye diameter. Pseudobranchial
filaments present, length of longest filament shorter than eye diameter. Gill rakers long,
slender, rough, visible from side of head when mouth opened. Small asperities on both surfaces
of gill rakers. Isthmus muscle long, reaching anteriorly to posterior margin of gill membranes.
Urohyal hidden by isthmus muscle (not visible without dissection). Gill membranes on each
side joined distally, most of isthmus muscle exposed (not covered by gill membrane). Body
scales deciduous, completely lacking on all specimens examined, except for prepelvic scutes.
Head scales absent. Fins scaleless, except for broad triangular sheath of scales on caudal fin.
Dorsal-fin origin posterior to vertical through base of last pelvic-fin ray, slightly posterior to
middle of body. Dorsal and anal fins with three anteriormost rays unbranched, closely spaced.
First dorsal- and anal-fin rays minute. Anal-fin origin just below base of seventh to eleventh
(eleventh in holotype) dorsal-fin ray. Posterior tip of depressed anal fin not reaching caudal-
fin base. Uppermost pectoral-fin ray unbranched, inserted below midline of body. Posterior
tip of pectoral fin not reaching to pelvic-fin insertion. Dorsal, ventral, and posterior margins
of pectoral fin nearly linear. Pelvic fin shorter than pectoral fin. Posterior tip of depressed
pelvic fin short of vertical through dorsal-fin origin or reaching to vertical through base of
fifth (fourth in holotype) dorsal-fin ray. Caudal fin forked, posterior tips pointed.

Color of preserved specimens.—Body uniformly pale. A few melanophores scattered on
dorsal surface of snout. No melanophores on jaws or suborbital area. A pair of dark patches
on parietal region; a few pigment spots on occipital area. Melanophores scattered on posterior
margins of dorsal scale pockets on body. Small uniserial black spots on ventral surface from
anal-fin origin to caudal-fin base (more distinct in smaller specimens). All fins transparent.
Melanophores scattered anteriorly on lower part of dorsal fin. Melanophores scattered on
entire caudal fin, except centrally and on lower margin.
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Figure 2. Distributional records of Stolephorus brachycephalus (solid black circles: specimens examined
in this study; white circles: literature records) and S. nelsoni (solid gray triangles: examined
specimens).

Distribution.— Stolephorus brachycephalus is distributed off the south coast of New
Guinea from Ajikwa River estuary (Papua Tengah, Indonesia) to Daru (West Province, Papua
New Guinea), and the north coast of Australia from the Northern Territory to the Gulf of
Carpentaria (WONGRATANA ET AL., 1999; LARSON ET AL., 2013; this study; Fig. 2).

DISCUSSION

Stolephorus brachycephalus was described by WONGRATANA (1983) from 15 specimens
collected from the Gulf of Papua, Papua New Guinea. Although the species has been recorded
from Australian waters (e.g., LARSON, 1999; WONGRATANA ET AL., 1999), voucher specimen
records, photographs or illustrations have not been published. Because S. brachycephalus
has at no time been reported from areas other than Papua New Guinea and Australia, the present
specimens represent the first records of the species from Indonesian waters, in addition to
including the first specimen-based records from Australia. It is now apparent that the species
is distributed around the entire coast of New Guinea, in addition to coastal waters off the
Northern Territory and Gulf of Carpentaria, Australia (Fig. 2).

As noted by WONGRATANA ET AL. (1999), the biology of the species is unknown. However,
some of the present specimens had been collected from river estuaries, suggesting that
S. brachycephalus may sometimes occur in brackish waters.

WONGRATANA ET AL. (1999) compared S. brachycephalus with Stolephorus nelsoni
Wongratana, 1987, the latter being a morphologically closely related and sympatric with
S. brachycephalus off the south coast of New Guinea and north coast of Australia (Fig. 2),
showing that the former had fewer 1LGR (20-22 in S. brachycephalus vs. 24 in S. nelsoni)
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length to standard length in Stolephorus brachycephalus (black circles) and S. nelsoni (gray
triangles).

and branchiostegal rays (10 or 11 vs. 12 or 13), and lacked teeth on the dorsal surface of
the hyoid arch (vs. small teeth present). Hata & Mortomura (2018d) compared nine type
specimens of S. brachycephalus with 17 specimens (including the holotype and 1 paratype)
of S. nelsoni and showed that in addition to the characters listed by WONGRATANA ET AL. (1999),
S. brachycephalus could also be distinguished from S. nelsoni by more branched anal-fin
rays (20-22 vs. 15-17), fewer branched pectoral-fin rays (10-12 vs. 12—-14), a narrower body
(18.2-20.3% of SL vs. 21.1-23.7%), longer anal-fin base (21.6-24.4% vs. 16.1-19.3%), and
shorter caudal peduncle (12.6-15.2% of SL vs. 15.7-21.7%) and snout (3.6—4.3% of SL vs.
4.5-5.5%). However, as they pointed out, the standard length ranges of the specimens of
S. brachycephalus (26.5-41.8 mm) and S. nelsoni (41.2-81.5 mm) examined by them barely
overlapped, with the above morphometric data therefore being unsuitable for differentiation
between the two species. Since no records of S. brachycephalus to date, following the
original description of the species, have included specimens > 41.8 mm SL (SL of the
holotype), ontogenetic morphological changes and the morphology of large individuals have
remained unknown.

During the present study, several specimens of S. brachycephalus >40 mm SL were found,
enabling a detailed assessment of the morphology of larger individuals. Because the body
depth/SL proportion of the species increases with growth (reaching 26.5% SL), that feature
cannot be used to separate S. brachycephalus from S. nelsoni (Fig. 3A). Moreover, specimens
of S. brachycephalus > 40 mm SL had teeth on the dorsal surface of ceratohyal, not apparent
in smaller specimens, and rendering the condition of hyoid arch invalid for distinguishing
between the two species. However, counts of branched anal-fin rays, branched pectoral-fin
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Table 3. Frequency distribution of branched anal-fin rays, branched pectoral-fin rays, branchiostegal

rays, scale rows in longitudinal series and vertebrae in Stolephorus brachycephalus and

S. nelsoni, based on specimens examined in this study.

Branched anal-fin rays

15 16 17 18 19 20 21 22
Stolephorus brachycephalus n=27 3 12 8 4
Stolephorus nelsoni n=27 3 8 14 2
Branched pectoral-fin rays

10 11 12 13 14
Stolephorus brachycephalus n=27 10 11 6
Stolephorus nelsoni n=28 1 14 12 1

Branchiostegal rays

10 11 12 13 14
Stolephorus brachycephalus n=26 7 19
Stolephorus nelsoni n=27 10 14 3

Scale rows in longitudinal series

32 33 34 35 36
Stolephorus brachycephalus n=26 1 10 15
Stolephorus nelsoni n=28 4 20 4

Vertebrae
37 38 39 40

Stolephorus brachycephalus n=12 3 8 1
Stolephorus nelsoni n=3 2 1

Table 4. Frequency distribution of total gill rakers on first, second, third, and fourth gill arches in

Stolephorus brachycephalus and S. nelsoni, based on specimens examined in this study.

Total gill rakers on first gill arch

35 36 37 38 39 40 41 42 43
Stolephorus brachycephalus — n=27 10 5 8 4
Stolephorus nelsoni n=28 1 1 6 7 6 3 4
Total gill rakers on second gill arch
29 30 31 32 33 34 35 36 37
Stolephorus brachycephalus ~ n =27 1 3 8 9 3 3
Stolephorus nelsoni n=27 1 2 7 5 7 3 2
Total gill rakers on third gill arch
19 20 21 22 23 24 25 26
Stolephorus brachycephalus — n =27 1 10 7 7 2
Stolephorus nelsoni n=27 1 5 9 8 3 1
Total gill rakers on fourth gill arch
14 15 16 17 18 19 20 21 22
Stolephorus brachycephalus — n =27 1 5 6 8 5 2
Stolephorus nelsoni n=27 6 11 1 1
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rays, branchiostegal rays (Table 3), and GR (Table 4), in addition to longer anal-fin base, and
shorter caudal peduncle and snout, remained diagnostic (Fig. 3B-D). Furthermore, numbers
of scale rows in the longitudinal series and vertebrae in S. brachycephalus are fewer than in
S. nelsoni (32-34 [modally 34] and 37-39 [38], respectively, in S. brachycephalus vs. 34-36
[35] vs. 39-40 [39], respectively, in S. nelsoni: Table 3).

Stolephorus brachycephalus can be distinguished from all congeners, except for
Stolephorus babarani Hata, Lavoué & Motomura, 2020, Stolephorus bataviensis
Hardenberg, 1933, Stolephorus baweanensis Hardenberg, 1933, Stolephorus celsior Hata
& Motomura, 2021, and Stolephorus concursus Hata & Motomura, 2021, the former being
diagnosed by the anal-fin with 20-22 (rarely 19) branched rays, the fin origin being located
posterior to the seventh dorsal-fin ray origin, a long maxilla with the posterior tip slightly
short of or extending slightly beyond the opercle posterior border, and the absence of
the predorsal scute (Hata ET L., 2019, 2020a; Hata & Motomura, 2021a). Moreover,
S. brachycephalus differs from the above five species in lacking melanophores on the
lower-jaw tip and suborbital area (vs. present on tips of snout and lower jaw, and suborbital
area [in larger individuals] in the other five species) (WHITEHEAD ET AL., 1988; WONGRATANA
ET AL., 1999; KiMURA ET AL., 2009; HAatA & MoToMURA, 2018a—e, 2021a—c, 2022a, b,
2023a,b,2024a, b; Hata ET AL., 2019, 2020a, b, 2021, 2022a, b, 2023; GANGAN ET AL., 2020).

Comparative material examined: Stolephorus nelsoni (28 specimens: 41.2—-88.6 mm SL): AMNH
57157, holotype of Stolephorus nelsoni,71.6 mm SL, Eighty Mile Beach, Western Australia, Australia,
15 May 1969, coll. G.J.Nelson, W. H. Butler and D. E. Rosen; AMS 1B. 3173,59.2 mm SL, off Darwin,
Northern Territory, Australia, 1954, F. R. Wells; AMS 1. 26599-006, 61.7 mm SL, Cairns, Queensland,
Australia; AMS 1. 28535-001, 41.2 mm SL, Mackenzie Island, Queensland, Australia; CSIRO
H 6548-11,72.7 mm SL, approx. 6 km east of Deepwater, Queensland, Australia (24°26°S, 152°04°E),
14 m depth; CSIRO H 7497-02, 63.1 mm SL, approx. 6 km northwest of Goold Island, Queensland,
Australia (18°08°S, 146°06°E), 7 m depth; CSIRO H 8838-02,75.8 mm SL, Gulf of Papua, Purari, Papua
New Guinea, 13—14 m depth; NTM S. 11733-001, 50.4 mm SL, northwest of Table Head, Port Essington.
Northern Territory, Australia (11°13°01.2”S, 132°07°58.8"E); NTM S.12898-003, 2 specimens, 59.0 mm
SL, north of Bowra Shoals, Fog Bay, Northern Territory, Australia (12°42°S,130°11°E), 20-21 m depth;
NTM S.13281-017, 7 specimens, 59.6-81.5 mm SL, northeast of Point Charles, Beagle Gulf, Northern
Territory, Australia (12°1979”S, 130°40°75”E); NTM S. 14844-001, 2 specimens, 72.7-73.8 mm SL,
estuary of Otokwa River, Irian Jaya, Indonesia (04°562”S, 137°15"7”E); ROM 39271, 2 paratypes of
Stolephorus nelsoni, 64.8-69.3 mm SL, Cleveland Bay, 3-8 km southeast of Townsville, Queensland,
Australia; TU 170905, 2 specimens, 70.8—-71.0 mm SL, approx. 3 km off Kawora Estuary, Irian Jaya,
New Guinea, Indonesia; TU 204545, 2 specimens, 53.1-57.1 mm SL, Minajerwi estuary, Irian Jaya,
New Guinea, Indonesia; USNM 280176, paratype of Stolephorus nelsoni, 71.6 mm SL, Eighty Mile
Beach, Western Australia, Australia; WAM P. 13382.001, 88.6 mm SL, Onslow, Ashburton, Western
Australia, Australia (21°38°S, 115°07°E); WAM P. 32645.002, 1 of 4 specimens, 81.2 mm SL, approx.
3.75 km east of Locker Island, Western Australia, Australia (21°44°16.5”S,114°47°41 4" E-21°44°08.8”S,
114°48716.0”E), 7.7 m depth.
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