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Abstract

A new species of Larimichthys from Terengganu, east coast of Peninsular Malaysia is described from specimens collected
from the fish landing port at Pulau Kambing, Kuala Terengganu. Larimichthys terengganui can be readily distinguished
from other species of the genus by having an equally short pair of ventral limbs at the end of the gas bladder appendages,
which do not extend lateral-ventrally to the lower half of the body wall, and fewer dorsal soft rays (29-32 vs. 31-36) and
vertebrae (24 vs. 25-28). Larimichthys terengganui can be distinguished from L. polyactis and L. crocea by having a gill
raker at the angle of first gill arch shorter than the gill filament. Furthermore, the second anal spine in L. terengganui is
equal or slightly shorter than eye diameter (vs. shorter in L. polyactis); L. terengganui has 8-9 anal soft rays (vs. only 7
in L. pamoides). Snout length of L. terengganui is greater than eye diameter, whereas in L. crocea the snout is shorter than
eye diameter. A key to species of Larimichthys is provided. All obtained specimens of the species were recorded from
Terengganu waters, east coast of Peninsular Malaysia.
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Introduction

Sciaenid fishes, commonly known as croakers or drums, are known as “gelama” in Malaysia. Sciaenids are the
main trawl fish species in Malaysia, trawl landings amounting to about 38 024 metric tons in 2012 (Department of
Fisheries [DOF], 2012). These are preferably processed into a popular dried salty fish locally known as “ikan
masin”. The Sciaenidae is reported as monophyletic family with a cosmopolitan distribution throughout the
continental shelf waters of tropical regions (Chao, 1978, 1986; Sasaki, 1989), and are easily distinguished from all
other Perciformes by having a long continuous dorsal fin, with a deep notch separating a shorter anterior spinous
portion from a longer posterior portion supported by soft rays. All sciaenids have one or two spines in the anal fin
(usually three or more in other Percoidei).

Sciaenids are characterized by a well-developed acoustico-lateralis system, comprising pored lateral-line
scales extending to the tip of the caudal fin and a thick gas bladder often with elaborated appendages. Sciaenids
also have one or two pairs of extremely large and thick otoliths. The sulcus is characteristically tadpole-shaped,
with a shallow, oval head portion (ostium) and a J-shaped, deeply grooved tail portion (cauda) (Trewavas, 1977,
Chao, 1978, 1995).

Comprehensive diagnosis of synapomorphies and the phylogenetic relationship of worldwide Sciaenidae were
first analyzed by Sasaki (1989) and recent genetic analysis was done by Lo et al. (2015, in press), and shows a New
World origin and Early Miocene diversification of tropical sciaenids.
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The new species, Larimichthys terengganui, described herein was previously identified as Larimichthys crocea
by Matsunuma et al. (2011: p.140), three specimens kept at Universiti Malaysia Terengganu, UMT. With more
specimens collected recently at the fish landing ports near Kuala Terengganu, we made thorough morphological
examination and found this species is distinct from the known three species of Larimichthys, L. crocea, L. polyactis
and L. pamoides. The new species also has a distribution discontinuous from all other species of the genus
Larimichthys (sensu Trewavas, 1977). This paper includes description of new species, and with a key to the species
of Larimichthys.

Material and methods

Specimens were collected from fish landing ports in Kuala Terengganu, Malaysia between 2008 and 2014. A total
of 14 specimens were deposited at the Universiti Malaysia Terengganu, Malaysia (UMT), National Museum of
Marine Biology and Aquarium, Taiwan (NMMBA) and Kagoshima University Museum, Japan (KAUM). Methods
of counting and measuring generally followed Hubbs & Lagler (1964), and terminology of morphological features
and descriptions follow Chao (2001). The procedure of preservation and photograph for specimens are as in Seah et
al. (2011). Gill raker counts are the total number of rakers at upper and lower limbs, including rudimentary rakers on
the first right gill arch. The lateral line scale counts are the number of pored scales excluding those distal to the
posterior end of hypural plates.

A long incision was made over the isthmus of the cleithrum to examine the fine appendages on the anterior part
of gas bladder. Gas bladders were extracted from the body cavity where possible and photographed both ventrally
and dorsally. Drumming muscles were also observed. The right side sagittal otoliths were extracted, its medial
surface with a tadpole-shaped sulcus and in sifu dorsal view with inner surface to the left were photographed as
standard presentation for genera verification. Total vertebrae counts were made from radiographs and recorded as
pre-caudal and caudal vertebrae.

Other material examined is listed at the end. CAS is the Chinese Academy of Sciences, Institute of Zoology
Fish Collection.

Taxonomy

Larimichthys terengganui sp. nov.
(Figs. 14, Table 1)

Larimichthys crocea (non Richardson, 1846): Matsunuma et al., 2011:140.

Holotype. NMMB-P 21523, 1 (161mm SL), fish landing port at Pulau Kambing, Kuala Terengganu, Malaysia,
collected by Norhafiz Hanafi in March 2014.

Paratypes. KAUM-I. 16977, 1 (200 mm SL), Kuala Terengganu, identified as Larimichthys crocea (photo on
p.140 in Matsunuma et al., (2011). NMMB-P 21723, 1 (166 mm SL), collected with holotype NMMB-P 21523,
fish landing port at Pulau Kambing, Kuala Terengganu, Malaysia, collected by Norhafiz Hanafi in March 2014,
(gas bladder and right side otolith extracted for illustration). NMMB-P 21542, 2 (151 & 155 mm SL), fish landing
port at Pulau Kambing, Kuala Terengganu, Malaysia, collected by Norhafiz Hanafi, March 2014. NMMB-P 21524,
1 (161 mm SL), one of three from UMTF 05798, off Terengganu (Matsunuma ef a/. 2011). UMTF 05949, 05950, 2
(171 & 178 mm SL), two of three from UMTF 05798, off Terengganu (Matsunuma et al., 2011). UMTF 05951-
05956, 6 (153—173 mm SL), fish landing port at Pulau Kambing, Kuala Terengganu, Malaysia, collected by
Norhafiz Hanafi, March 2014.

Diagnosis. A species of Larimichthys with an equally short pair of ventral and dorsal limbs at the lateral ends
of gas bladder appendage; gill raker length about % the eye diameter, shorter than gill filament at the angle of first
gill arch; snout length greater than eye diameter; 2™ anal spine equal or slightly shorter than eye diameter; outer gill
rakers of first arch 22-25. Inner gill rakers of first arch 17—19. Vertebrae 11 + 13 = 24. Second dorsal fin soft rays
29-32.
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Description. Counts and measurements of the type specimens are shown in Table 1. The following data are

provided for the holotype, followed by the size range and mean for the 13 paratypes.

TABLE 1. Morphometric and meristic data of type specimen of Larimichthys terengganui sp. nov. in present study. SD

= standard deviation.

Holotype Paratypes (n = 13)
NMMB-P 21523 Min Max Mean SD

Standard Length (mm) 161.0 151.1 197.8 165.8
Counts
1* dorsal fin spine 9 9 9 9.0 0.0
2" dorsal fin spine 1 1 1 1.0 0.0
2™ dorsal fin soft rays 32 29 32 30.9 1.0
Anal fin spine 2 2.0 0.0
Anal fin soft rays 9 8.6 0.5
Pectoral fin rays 16 16 17 16.1 0.3
Outer gill rakers of 1% arch 23 22 25 23.6 1.2

upper limb 7 7 9 7.5 0.7

lower limb 16 15 17 16.1 0.7
Inner gill rakers of 1* arch 18 17 19 18.4 0.6

upper limb 6 5 6 54 0.5

lower limb 12 12 14 12.9 0.6
Lateral line pore scales 51 49 54 51.8 1.3
Scale rows in longitudinal series 58 56 62 57.6 1.9
Scales above lateral line 7 7.5 0.5
Scales below lateral line 9 8.1 0.5
Circumpeduncular scales 18 18 20 18.7 0.7
Vertebrae 24 24 24 24.0 0.0

precaudal 11 11 11 11.0 0.0

caudal 13 13 13 13.0 0.0
Measurements
Snout to anal fin origin 72.0 69.1 72.7 71.2 1.1
Snout to 2" dorsal fin origin 51.5 47.6 51.6 50.4 1.0
Snout to 1* dorsal fin origin 325 32.0 342 33.0 0.7
Snout to pectoral fin insertion 31.2 30.5 322 31.3 0.5
Snout to pelvic fin insertion 353 33.0 35.9 342 1.0
Head length 32.8 30.6 342 32.5 0.8
Snout length 8.0 7.0 8.0 7.6 0.3
Maxilary length 16.9 15.1 17.7 16.6 0.7
Eye diameter 6.7 5.4 7.4 6.5 0.6
Interorbital width 9.4 7.9 9.5 8.9 0.4
Pectoral fin length 28.6 233 29.2 26.4 1.7
Pelvic fin length 21.1 18.0 21.3 19.5 1.1
Body depth (D1-P2) 28.9 27.6 30.2 29.3 0.7
Body width (P1-P1) 15.7 132 16.5 15.2 0.8

continued on the next page
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TABLE 1. (Continued)

Holotype Paratypes (n = 13)
NMMB-P 21523 Min Max Mean SD
1* dorsal fin base length 17.6 17.1 19.3 18.1 0.7
longest spine length 12.7 9.8 13.4 11.7 1.2
2" dorsal fin base length 43.8 42.1 45.9 43.7 1.2
longest ray length 12.3 9.5 12.3 11.0 0.8
Anal fin base length 9.1 7.7 10.6 9.5 0.8
2" spine length 6.6 5.1 7.1 6.3 0.7
1* ray length 16.8 12.1 16.8 14.8 1.5
Caudal peduncle depth 8.4 7.5 8.8 83 0.4
Pelvic fin tip to vent 12.0 114 16.7 13.7 1.5
Vent to anal fin origin 4.8 3.7 4.9 4.2 0.4
Longest gill raker on 1* arch 34 3.2 3.8 3.5 0.2
Longest gill filament on 1* arch 3.7 3.5 4.7 4.1 0.4

FIGURE 1. Larimichthys terengganui sp. nov. (paratype: KAUM-I. 16977, 200 mm SL; identified as Larimichthyes crocea in
Matsunuma et al. (2011: 140).

Dorsal fin with IX spines on the anterior (spinous) portion and I spine and 29-32 soft rays on the posterior
portion. Anal fin with II spines and 8 or 9 soft rays. Pectoral fin with 16—17 soft rays. Outer gill rakers of 1* arch 7—
9 + 15-17 = 22-25. Inner gill rakers of 1% arch 5-6 + 12-14 = 17-19. Preopercular margin weakly indented no
sharp spines. Lateral line pore scales 49—54. Circumpeduncular scales 18-20. Vertebrae 11 + 13 = 24.

Gas bladder with 26 pairs of lateral appendages, including a couple of long branched appendages extended to
the base of anal fin (Fig. 2). A pair of equally short ventral limbs at the lateral ends of gas bladder appendage,
which are not extend lateral-ventrally to lower half of the body wall (Fig. 3).

Sagitta (Fig. 4) kidney-shaped with a shallow tadpole-shaped sulcus mark on its inner surface, ostium (head)
rounded, a shallowly grooved, cauda, and a conspicuous marginal groove dorsally; outer surface more elevated at
posterior half.

Body fusiform, elongated with a moderately large head, about 3 times in standard length (SL). Head cavernous
but moderately firm. Snout 4.1-4.6 in head length, its tip with three upper and five marginal pores; rostral fold
slightly indented below the marginal pores. Eye moderately large, oval shaped, horizontal diameter 4.4-5.9 in head
length. Interorbital region broad, 3.3—4.0 in head length. Preopercular margin weakly indented without sharp spines
or serration.
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FIGURE 2. Gas Bladder of Larimichthys terengganui (paratype: NMMB-P 21723, 166 mm SL, female), with 26 pairs of
lateral appendages and follow by a couple of long branched appendages extended to the base of anal fin. Dorsal view (top) and
ventral view (bottom).

Mouth large oblique, terminal, maxillary 1.8-2.1 in head length, the lower jaw slightly projecting, the mouth
gape forming an angle of about 45 degrees. Tip of upper lip on horizontal passing near ventral margin of orbit. End
of maxillary on vertical line passes near posterior margin of eye. Underside of lower jaw with 6 pores, the median
pair set on tip of lower jaw.

Teeth narrow set in ridges, upper jaw with an outer row of clearly enlarged, conical teeth bordered medially by
a narrow row of smaller teeth. Lower jaw with a row of enlarged sharp teeth, several larger teeth clustered at the tip
of lower jaw.

Gill rakers, moderately long and slender, the longest one at the angle about Y2 the eye diameter, shorter than gill
filament at the angle of arch.

Anal fin truncate, the second spine short and fairly stout, 4.5-6.1 in head length. Caudal fin rhomboidal, about
% of head length. Tip of pectoral fin vertically passed beyond the tip of pelvic fin but short of vent. Pelvic tip not
filamentous, its distance to vent is greater than that of vent to anal fin origin.

Scales moderately large, thin and ctenoid on posterior half of body behind the tip of pectoral fin tip, ctenii on
scales becoming reduced anteriorly, below first portion of dorsal fin and between pectoral and pelvic fins.
Transverse scale between dorsal fin origin and lateral line 6—7. Dorsolateral scales above lateral line ctenoid. Head
squamation completely cycloid, scales becoming reduced and embedded on the snout and suborbital region. Soft
dorsal and anal covered with small cycloid scales from base to distal margin. Pectoral, pelvic and caudal fins, with
small cycloid scales at bases, naked distally. Lateral line pored scales smooth anteriorly, but with a small field of
ctenii posteriorly. Pored lateral line scales usually with a single dorsal and ventral branch, occasionally more
arborescent.

Photophore perforated scales are also found on the belly, which are more prominent above anal fin base and
extended to lower portion of caudal peduncle.

Color in alcohol. Ground color brownish darker dorsally and fading to whitish pale ventrally. Snout, top of
head, nape, dorsum and sides above level of pectoral fin base profusely dusted with very small brown
chromatophores, becoming larger and more widely dispersed ventrally, and disappearing from ventral body
surface. Tip of snout with a darkish blotch, upper lip with a dark margin dorsally, lower lip with a dark margin, roof
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of mouth pale, becoming dusky posteriorly to dark lining in upper part of inner opercula chamber, appearing as a
dark triangle externally. Eye with dark upper and lower margin, suborbital pale with scattered silvery tint. Spinous
dorsal with dark tip, distal margin of soft dorsal dusky; pectoral fin axil with a black blotch. Pelvic and anal fin pale
to yellowish. Caudal lightly and evenly dusted. Belly with photophores along scale rows, 4—5 prominent rows
above anal base to lower part of caudal peduncle. Peritoneum variably sprinkled with large, stellate,
chromatophores, especially in anterior portion of the body cavity.

o' ¥

FIGURE 3. Close-up view of gas bladder for Larimichthys terengganui (paratype: NMMB-P 21723, 166 mm SL, Female),
with an equally short pair of ventral limbs at the lateral end of gas bladder appendages. Dorsal view (top) and ventral view
(bottom).

Distribution. All know specimens of the species were collected from South China Sea around Kuala
Terengganu, east coast of Peninsular Malaysia. The species may be endemic to the area.

Etymology. Named after the locality of the new species, Terengganu, east coast of Peninsular Malaysia.

Comparisons. Larimichthys terengganui can be distinguished from other species of the genus by having gas
bladder appendages at ventral limb with a pair of equally short branches; both branches are elongate in L. crocea and
only one is elongated anteriorly in L. polyactis. Although L. pamoides (specimens not examined) has a pair of short
limbs (Trewavas, 1977, Fig. 60), but other characters are distinct from L. terengganui (Trewavas, 1977, p. 542), and
as reported from northwestern Australia and southern New Guinea, appears to have a distribution separate from that
of Larimichthys terengganui. Furthermore, L. pamoides is entirely covered in cycloid scales, unlike the other species
which are mostly covered with ctenoid scales, with cycloid scales only on head and below pectoral fins. The new
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species has the least number of vertebrae (24), compared to the other species, 25 in L. crocea and L. pamoides, and 28
in L. polyactis. Larimichthys terengganui has fewer dorsal soft rays (29-32 vs. 31-36 in other Larimichthys).
Furthermore, the second anal spine in L. terengganui is equal or slightly shorter than eye diameter, but shorter in L.
polyactis, longer in L. pamoides and equal or slightly longer in L. crocea. Larimichthys terengganui can be
distinguished from L. crocea and L. polyactis by having a gill raker shorter than gill filament at the angle of first gill
arch, and a relatively elongated anterior part of fish (head length 30.6-34.2% SL; snout to pectoral fin insertion 30.5—
32.2% SL; snout to pelvic fin insertion 33.0-35.9% SL). External morphology of L. terengganui is most similar to
that of L. crocea, with a snout length greater than eye diameter, whereas in L. crocea the snout is shorter than eye
diameter. Larimichthys terengganui has fewer gill rakers on the first arch than Larimichthys crocea (22-25 vs. 26—
28), and has fewer scales above lateral line than Larimichthys crocea (7-8 vs. 8—10). Diagnostic characters of the
four species of Larimichthys are presented in Table 2.

TABLE 2. Comparative counts and measurements of Larimichthys terengganui sp. nov. with similar species.

L. terengganui L. crocea L. polyactis L. pamoides*
SL (mm) 151-198 122-380 105285 88
Number 14 8 12 1
Counts
2" dorsal fin soft rays 29-32 31-35 32-36 36
Anal fin soft rays 8-9 8 8-10 7
Outer gill rakers of 1* arch 22-25 26-28 25-31 26
lower limb 15-17 18-20 16-21 18
Inner gill rakers of 1* arch 17-19 20-22 19-22 -
lower limb 12-14 14-16 13-16 -
Lateral line pore scales 49-54 49-56 54-59 -
Scale rows in longitudinal series 56-62 70-72 64-65 -
Scales above lateral line 7-8 8-10 5-8 -
Circumpeduncular scales 18-20 20-24 20-21 -
Vertebrae 24 25 28 25
precaudal 11 11 12-13 10
caudal 13 14 15-16 15
Measurements
as % of SL
Snout to 2™ dorsal fin origin 47.6-51.6 42.1-43.5 45.2-50.9 -
Snout to 1* dorsal fin origin 32.0-34.2 28.1-28.6 30.7-36.8 -
Snout to pectoral fin insertion 30.5-32.2 26.8-27.4 27.1-30.2 -
Snout to pelvic fin insertion 33.0-35.9 30.2-32.8 31.0-31.8 -
Head length 30.6-34.2 27.1-30.0 25.1-29.8 31.6
Snout length 7.0-8.0 5.6-6.7 53-7.3 8.9
Eye diameter 5.4-74 5.2-8.3 5.9-7.5 8.3
Interorbital width 7.9-9.5 7.6-9.1 7.3-8.9 10.6
Pectoral fin length 23.3-29.2 19.6-23.0 21.4-26.6 25.4
Body depth (D1-P2) 27.6-30.2 24.7-28.5 23.3-28.7 30.8
2" dorsal fin base length 42.1-45.9 46.0-49.6 41.1-45.5 -
2" anal spine length 5.1-7.1 4.8-8.4 4.3-6.7 10.7
Caudal peduncle depth 7.5-8.8 6.8-7.7 7.1-9.0 -
Longest gill raker on 1* arch 3.2-3.8 3.4-4.5 3.04.1 -
Longest gill filament on 1* arch 3.54.7 2.4-4.0 24-3.7 -

* Data from Trewavas (1977), for holotype of species.
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FIGURE 4. The right sagitta of Larimichthys terengganui, medial surface (A), lateral surface (B) and dorsal view (C),
NMMB-P 21723, 166 mm SL, Female.

FIGURE 5. Larimichthys crocea (A) and gas bladder appendages of ventral limb with two elongated branches, indicate by
arrow (B).

278 - Zootaxa 3956 (2) © 2015 Magnolia Press SEAH ET AL.



FIGURE 6. Larimichthys polyactis (A) and gas bladder appendages of ventral limbs with elongated anterior branch and a short
posterior branch, indicate by arrow (B).

Remarks. The species was first reported in Matsunuma et al. (2011:140) as a new record of Larimichthys
crocea in east coast of Peninsular Malaysia. Three specimens were kept at the UMT fish collection. In March 2014,
Mr Norhafiz Hanafi collected additional specimens and which were subsequently identified as a new species
described herein.

Key to species of Larimichthys

la Scales all cycloid; 2™ anal spine longer than eye diameter; gas bladder appendage with dorsal and ventral limbs, rather short
without long branches; anal fin soft rays 7; vertebrae 25 . . . ... ... .
........................................ Larimichthys pamoides (northwestern Australia and southern New Guinea)
1b Scales mostly ctenoid on body, cycloid below pectoral finandonhead ............ ... . ... . ... 2
2a Snout length greater than eye diameter; gill raker at the angle of first gill arch shorter than gill filament; 2™ anal spine equal or
slightly shorter than eye diameter; gas bladder appendage with two equally short limbs without elongated branches; dorsal fin
soft rays 29-32; outer gill rakers of first arch 22-25; vertebrae 24. . ... .. ... ..
............................................. Larimichthys terengganui sp. nov. (east coast of Peninsular Malaysia)
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2b Snout length less than eye diameter; gill raker at the angle of first gill arch longer than gill filament, gas bladder appendage
with elongated branches on ventral limb. . . .. .. ... .. 3
3a Caudal peduncle length 3 times or more of its depth; 2™ anal spine equal or slightly longer than eye diameter; scales small 8—
10 transverse rows between dorsal origin and lateral line; ventral limb of gas bladder appendage with two equally elongated
branches; vertebrae 25. .. .. ... .. ... ... Larimichthys crocea (Fig. 5) (Yellow and East China Seas)
3b Caudal peduncle length less than 2.5 times of its depth; 2™ anal spine shorter than eye diameter; scales moderately large 5-8
transverse rows between dorsal origin and lateral line; ventral limb of gas bladder appendage with elongated anterior branch
and a short posterior branch; vertebrae 28 .................. Larimichthys polyactis (Fig. 6) (Yellow and East China Seas)

Other material examined

Larimichthys crocea: NMMB-P, 4760, 1 (227 mm SL), Jingmen, Fujian Province, Taiwan, collected in 1965.
NMMB-P, 1185, 1 (259 mm SL), Jingmen, Fujian Province, Taiwan, collected in 2005. CAS 02117, 1 (285 mm
SL), East China Sea. CAS 52284, 1 (380 mm SL), South China Sea. Uncatalogued, 4 (122—-190 mm SL), Hong
Kong fish market.

Larimichthys polyactis: NMMB-P 21561, 2 (176-197 mm SL), fish market, Mazhu, Fujian Province, Taiwan,
collected in October 2014. CAS 57914, 4 (105-195 mm SL), Haozifang, Liaoning Province, China.
Uncatalogued, 4 (160—200 mm SL), Da Shen Tang, Tian Jing, China. CAS 02118, 1 (285 mm SL), East China
Sea. CAS 37547, 1 (245 mm SL), Dalian, Liaoning Province, China.

Acknowledgements

This research was supported by the Malaysia government through grants RAGS/2012/UMT/STWN10/1 and TPM/
68006/2011/5. The authors would like to thank the Global Sciaenidae Conservation Network, NMMBA and IUCN
Sciaenidae Red List Authority for establishing good research collaboration with author to study Malaysian
Sciaenidae. Heartiest thanks to Professor Dr. Hiroyuki Motomura and Fisheries Development Authority of
Malaysia (LKIM) for their assistances.

References

Chao, L.N. (1978) A basis for classifying western Atlantic Sciaenidae (Pisces: Perciformes). National Marine Fisheries Service
Technical Report, Circular No. 415, 1-64.

Chao, N.L. (1986) A synopsis on zoogeography of Sciaenidae. /n: Indo-Pacific Fish Biology. Proceedings of the Second Indo-
Pacific Fish Conference, July 28—August 3, 1985, 570-589 pp. [Tokyo, Japan]

Chao, N.L. (1995) Sciaenidae. /n: Fischer, W., Krupp, F., Schneider, W., Sommer, C., Carpenter, K.E. & Niem, V.H. (Eds),
Guia FAO para la identificacion para los fines de la pesca. Pacifico central-oriental. Volume III. Vertebrados - parte 2.
FAO, Rome, pp. 1201-1813.

Chao, N. L. (2001) Two new species of Stellifer from inshore waters of the eastern Pacific with a redescription of S. ephelis
(Perciformes, Sciaenidae). Revista de Biologia Tropical, 49 (Supplement 1), 67—80.

DOF (Department of Fisheries) (2012) Perangkaan tahunan perikanan. Jilid 1. = Annual Fisheries Statistic. Vol. 1. Bahagian
Perikanan, Kuala Lumpur. [Putrajaya, Malaysia]

Hubbs, C.L. & Lagler, K.F. (1964) Fishes of the Great Lakes region. Rev. Edition. University of Michigan Press, Ann Arbor,
213 pp.

Lo, P.C., Liu, S.H., Chao, N.L., Nuni, F.K.E., Mok, HK. & Chen, W.J. (2015) A multi-gene dataset reveals a tropical New
World origin and Early Miocene diversification of croakers (Perciformes: Sciaenidae). Molecular Phylogenetics and
Evolution. [in press]

Matsunuma, M., Motomura, H., Matsuura, K., Shazili, N.A.M. & Ambak, M.A. (Eds.) (2011) Fishes of Terengganu — east
coast of Malay Peninsula, Malaysia. National Museum of Nature and Science, Universiti Malaysia Terengganu and
Kagoshima University Museum, Kagoshima, ix + 251 pp.

Sasaki, K. (1989) Phylogeny of the family Sciaenidae, with notes on its zoogeography (Teleostei, Perciformes). Memoirs of the
Faculty of Fisheries, Hokkaido University, 36 (1/2), 1-137.

Seah, Y.G., Mazlan, A.G., Abdullah, S., Zaidi, C.C., Usup, G. & Mohamed, C.A.R. (2011) Feeding guild of the dominant trawl
species in the southeastern waters of Peninsular Malaysia. Journal of Biological Sciences, 11 (2), 221-225.
http://dx.doi.org/10.3923/jbs.2011.221.225

Trewavas, E. (1977) The sciaenid fishes (croakers or drums) of the Indo-West-Pacific. Transactions of the Zoological Society
London, 33, 253-541, pls. 1-14.

280 - Zootaxa 3956 (2) © 2015 Magnolia Press SEAH ET AL.



	Abstract
	Introduction
	Material and methods
	Taxonomy
	Larimichthys terengganui sp. nov.
	Key to species of Larimichthys
	Other material examined
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


