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ABSTRACT Dendrophysa russelii (Cuvier 1829), the goatee croaker, was discovered
during a fish fauna survey in Chiku Lagoon, Taijiang National Park, from November, 2018,
to December, 2022. The species is widespread and numerous in the South China Sea, where
it is found in the tropical seas stretching from Southeast Asia to Hainan Island and southern
China. Prior research revealed goatee croaker distribution in the Pearl River in Guangdong
(e.g. ca.22°21°N, Hong Kong), China; consequently, this is a new record in Taiwan
collected in Chiku Lagoon (ca.23°09°N). The total catch of eight samples, including one
juvenile and seven in pre-adult stage, varied from 57.33 to 133.22 mm SL in standard length,
indicating that they may have followed the South China Sea Current northward from the
South China Sea to the Taiwan Strait. The goatee croaker could be distinguished by a single
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pointed barbel on the chin, a dark brown broad band on the nape, and a long and stiff second
anal spine, with a range of 38.2 to 48.1% of head length. Detailed morphometric and
meristic data for this species are provided. This report also includes a list of sciaenid
occurrences in Chiku Lagoon, both inshore and in the lagoon.

Keywords: sciaenidae, South China Sea Surface Current, new record, fish fauna

Introduction

Sciaenidae is a family of economically
significant fishes that includes around 66 genera
and 283 species found in the Indian, Pacific, and
Atlantic Oceans (Fricke et al. 2022). The
English name, Croaker, alludes to the family's
distinctive vocalization, which is connected to
sound production (Sasaki 1989). The dorsal fin
is continuous with a deep notch between the
anterior (spinous) and posterior (soft) portions;
the base of the posterior portion is long, and
much longer than the base of the anal fin; the
swimbladder is well developed with a thick wall
that is shaped like a carrot or hammer, and it has
arborescent appendages. These are the traits of
the Sciaenidae family (Sasaki 2001). A
hydrophone was used to capture the sounds of
several Taiwan sciaenid species in lagoons or
large bays in order to identify the sound
producer and establish its spawning places (e.g.,
Mok and Gilmore 1983, Lin et al. 2007, Mok et
al. 2009).

Sciaenids are popular food fish that are
vital to the fisheries. Dendrophysa russelii is a
monospecies of this genus (Sasaki 2001). The
goatee croaker, D. russelii, is a demersal marine
or brackish species that lives in coastal and
estuary environments with muddy bottoms and
has been seen ascending tidal rivers. It is found
in the Indo-West Pacific Ocean's tropical areas,
from Pakistan and India to eastern Indonesia
and the Philippines, and then north to northern
Vietnam and southern China (Fricke et al.
2022).
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Many studies have been published to
identify the sciaenid fish species from Taiwan
marine waters and its adjacent waters (Shen
1984, Yu and Shen 1987, Shen 1993, Sasaki
2001, Shao and Chen 2003, Shen and Wu 2011,
Shao 2012, Chen et al. 2019, Koeda and Ho
2019, Shao 2022), but none mention the goatee
croaker. The aim of this study is to describe
Dendrophysa russelii as a new record in
Taiwanese waters, with a list of sciaenid
occurrence in the inshore and lagoon waters of
the Chiku area.

Moreover, the relevance of the croaker
species in the Chiku Lagoon must be confirmed
since they are prey and the primary targeted
food of Chinese white dolphins, Sousa
chinensis, which live largely in the Pearl River
Estuary, as well as about 60 individuals in
central western Taiwan (Barros et al. 2004,
Wang et al. 2016). Researchers have discovered
over 20 prey fish species in their stomach
contents, including yellow croaker, lion-head
croaker, sardines, and anchovies (Barros et al.
2004). It is therefore important to know that the
croaker species is found in the Chiku Lagoon
where it may be a food source for Chinese white
dolphins.

Material and Methods

In this study, the croakers were collected
by set net from Chiku lagoon, Taijiang National
Park (TIJNP), in southwestern Taiwan (Figure
1), and by a modified beam trawler conducted
onboard Ocean Research Vessel No. 3 and New
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Figure 1: A map showing the sampling sites in the Chiku Lagoon and its surrounding waters

Ocean Research Vessel No. 3 in “Marine
Existing Use Area 1” of TINP, located in the
coastal waters on the north side of Chiku
Lagoon. The water depth is between 10 and 30
meters. The seabed here is flat, and no artificial
reefs in this area so it is suitable for bottom
trawling surveys by research vessels. The
lagoon survey site belongs to the Taijiang
National Park, which is the largest lagoon area
in Taiwan. Its outside is blocked by sandbars,
and limited wind means the water in the lagoon
is calm, so it is suitable for fishermen to raise
oysters and catch fish by set net.

All the specimens of goatee croaker are
deposited in the National Museum Marine
Biology and Aquarium (NMMBA), Pingtung,
Taiwan (NMMBP 37188-37192). Seven
meristic characters were counted employing a
dissection microscope, and 19 morphometric
characters were measured to the nearest mm
using a fish measuring board and digital vernier
following Seah et al. (2015) and Hanafi et al.
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(2022). Morphometric and meristic details were
recorded following Hubbs and Lagler (2004)
for D. russelii. Descriptions and identification
keys have also been used to check against all
species following Trewavas (1977), Sasaki
(1990, 1999, 2001) and Fricke et al. (2022).

Results

Thirty-seven specimens of croaker fish
(twenty-three sciaenid samples in the inshore
waters, and fourteen sciaenid samples in the
lagoon) were caught during sampling in and off
the Chiku area from 2010 to 2022.

Morphometric and meristic details were
recorded for Dendrophysa russelii; the data are
presented in Table 1. The specimens of sciaenid
collected in the lagoon were deposited in the
fish collection of the National Museum Marine
Biology and Aquarium (NMMBA), Pingtung,
Taiwan; catalogue numbers NMMB-P37188-
37192; NMMB-P (2) for D. russelii, NMMB-
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Table 1. Morphometric and meristic characteristics of Dendrophysa russelii in the Chiku Lagoon. HL,

head length; SL, standard length; ED, eye diameter.

Voucher specimen (5 individuals)

NMMBP  NMMBP
37188 37189
Total length (mm) 116.17 75.47
Standard Length (mm) 94.89 57.53
Head Length (mm) 28.03 17.86
Eye Diameter (mm) 7.12 4.52
Meristic count
1 dorsal-fin spine X X
2" dorsal-fin spine | |
2" dorsal-fin soft rays 25 24
Anal-fin spine 1} 1}
Anal-fin soft rays 7 7
Pectoral-fin rays 14 14
Outer gill rakers of 1% arch 13 12
upper limb 4 4
lower limb 9 8
Inner gill rakers of 1% arch 10 10
upper limb 3 3
lower limb 7 7
Pored lateral line scales 47 44
Scales above lateral line 6 5
Scales below lateral line 10 9
Measurements as %oHL
Snout length 26.94 26.99
Maxillary length 46.59 44.06
Eye diameter 25.4 25.31
Interorbital width 22.94 22.68
2" spine length 48.06 46.53
1% ray length 52.76 48.77
Measurements as %SL
Snout to anal-fin origin 63.8 64.18
Snout to 1* dorsal-fin origin 36.4 36.05
Snout to 2" dorsal-fin origin 55.95 56.79
Snout to pectoral-fin insertion 31.42 30.82
Snout to pelvic-fin insertion 34.46 34.00
Head length 29.54 31.04
Pectoral-fin length 20.24 20.25
Pelvic-fin length 19.93 18.62
Body depth (D1-P2) 28.71 28.47
Body width (P1-P1) 16.24 11.65
1% dorsal-fin base length 23.67 24.13
longest spine length 14.65 13.98
2" dorsal-fin base length 36.42 39.98
longest ray length 10.28 11.54
Anal-fin base length 12.02 12.85
2" spine length 14.2 14.44
1% ray length 15.59 15.14
Caudal-peduncle depth 10.24 9.06
Measurements as %ED
Longest gill raker on 1% arch 13.48 17.26
Longest gill filament on 1% arch 39.33 38.72

NMMBP NMMBP  NMMBP Min-Max
37190 37191 37192 (Ave.£SD)
75.5-
135.48 1335 165.2 165.2(120.4£0)
57.5-
110.76 107.57 133.79 133.8(100.940)
34.85 3351 4172 17.9-41.7(31.2+0)
7.93 773 9.15 45-9.2(7.3%0)
X X X -
[ [ [ -

26 23 26 23-26 (24)

I I I -

7 7 7 -

16 15 17 14-17 (15)

13 14 13 12-14 (13)

4 4 4 4

9 10 9 8-10 (9)

10 11 11 10-11 (10)

3 3 3 3

7 8 8 7-8 (7)

50 47 51 44-51 (47)

5 5 6 5-6 (5)

11 11 10 9-11 (10)
28.84 27.75 2627  26.3-28.8(27.4+1.0)
44.85 44.05 4396 44.0-46.6(44.7+1.1)
22.75 23.07 2193 21.9-25.4(23.7+1.6)
22.15 21.28 2152 21.3-22.9(22.10.7)
38.25 387 3957  38.2-48.1(42.2+4.7)
46.31 4258 4391  42.6-52.8(46.9+4.1)
66.48 67.71 7064  63.8-70.6(66.6+2.8)
36.85 35.19 3579  35.2-36.9(36.1+0.6)
58.71 54.57 5767  54.6-58.7(56.7+1.6)
30.86 30.58 3030  30.3-31.4(30.8+0.4)
34.91 35.79 3500  34.0-35.8(34.8+0.7)
31.46 31.15 3118  29.5-31.5(30.9:0.8)
22.74 19.37 2338 19.4-23.4(21.2+1.8)
17.56 18.09 1919  17.6-19.9(18.740.9)
30.77 30.28 3227  285-32.3(30.11.6)
16.03 15.31 15.7 11.6-16.2(15.0+1.9)
25.44 23.03 2434 23.0-25.4(24.10.9)
14.37 14.42 1447  14.0-14.6(14.4+0.2)
39.89 39.90 38.14  36.4-40.0(38.9+1.6)
9.25 8.75 8.98 8.7-11.5(9.8+1.2)
11.07 10.80 1053  10.5-12.8(11.5+1.0)
12.04 12.06 1234 12.0-14.4(13.0:1.2)
14,57 13.27 1369  13.3-15.6(14.5:1.0)
10.55 10.09 10.06 9.1-10.5(10.0£0.6)
14.75 15.14 13.88  13.4-17.2(14.9%15)
39.09 39.84 50.60  38.7-50.6(41.5:5.1)

P37193-37194 for Johnius belangerii (Cuvier
1830), NMMB-P37195 for J. borneensis and
NMMB-P (1) for Otolithes ruber.
Dendrophysa russelii, J. belangerii, J.
borneensis and O. ruber specimens (Figure 2)
were captured from several series survey
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(October to March, 2018-2022) in the Chiku
lagoon during collection (see Table 2). A set net
was set up in the Chiku lagoon which caught 14
specimens (8 of D. russelii, 4 of J. belangerii, 1
of J. borneensis, and 1 of O. ruber), and 23
specimens (1 of J. amblycephalus, 10 of J.
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Figure 2. Photographs of the sciaenid samples collected using set nets in the Chiku Lagoon. (A)
Dendrophysa russelii, NMMBA-P37192, 133.79 mm SL; (B) Johnius belangerii, NMMBA-P37194,
90.65 mm SL; (C) Johnius borneensis, NMMBA-P37195, 146.6 mm SL; (D) Otolithes ruber, NMMBA-
P37700, 248 mm SL

Table 2. Morphometric information of Dendrophysa russelii and other sciaenids in the Chiku Lagoon
(TL, total length; SL, standard length; BW, body weight). Please refer to sciaenid morphology, presented
in Figure 2 (Lagoon) and Figure 3 (Inshore).

. TL (mm) SL (mm) BW (g)
. . Site Date
Species name Chinese name n area Collection Range Range Range
(Mean+SD) (Mean+SD) (MeanzSD)
T
D. russelii E}]&?{‘EKEE 1 Lagoon 20181(2\10\/' 119.08 97.79 20.2
P
D. russelii Eﬂ&ﬁé’“EE 2 Lagoon 2021 Dec. 2 76.88-137.89 57.33-109.91 3.6-34.5
P
D. russelii E}]&?{‘EKEE 1 Lagoon 2022 Mar. 8 135.08 108.93 28.71
I
D. russelii E}]&?{‘EKEE 1 Lagoon 2022 Mar.19 164.15 133.22 59.2
. A S 96.4-121.79 75.67-96.21 11.3-22.1
D. russelii & 3 Lagoon 2022 Oct. 11 (111.6:13.4) (88+10.9) (17.845.7)
J. belangerii Rz AU 1 Lagoon 2021 Sep.10 108.29 87.63 13.8
3. belangerii FEI4SE 1 Lagoon 2022 Feb. 1 156.98 127.83 443
J. belangerii eyt 1  Lagoon 2022 Mar. 8 112.58 90.65 13.7
3. belangerii FEMEER 1 Lagoon 02 AVS 106.44 86 131
J. borneensis - il oyt 1 Lagoon 2022 Jun.9 177.94 146.6 73.7
J. amblycephalus SHTEO 4 £ 1 Inshore 2017 Dec.9 125.21 97.92 23.81
L " 46.15-135.1 33.23-99.26 0.74-23.25
s R I s £
J. distinctus BREEIUGGR 10 Inshore  2017Dec.9 \qogagiog)  (78254218)  (14.27+7.95)
O. ruber 41 fif 1 Lagoon 2022 Oct. 27 286 248 2775
P. pawak BLFE ik A 1 Inshore 2010 Apr.30 131.43 - 29.77
63.02-64.91 44.02-44.79 2.05-2.27
fiE 4k
P. pawak BEECAER. 3 Inshore  2017Dec9  grgnii03)  (44574048)  (2.2240.5)
P. = 72.25-116.8 50.22-86.08 3.44-18.63
£
macrocephalus AFHEHR 8 Inshore  2017Dec9  (10313,167)  (7499+12.64)  (13.174562)

s%
S
>
K]
0.

O =FH =1 =BF M
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Figure 3. Photographs of the sciaenid samples collected by beam trawling in inshore sites off the Chiku
Lagoon. (A) Johnius amblycephalus, 97.92 mm SL, (B) J. distinctus, 99.26 mm SL, (C) Pennahia pawak,
44.02 mm SL, (D) Pennahia macrocephalus, 86.08 mm SL

distinctus, 8 of Pennahia macrocephalus, and 4
of P. pawak) (Figure 3) were caught in the
Chiku inshore area using a modified shrimp
trawling net onboard OR3 research vessels.
Diagnosis genera of Dendrophysa. The
genus Dendrophysa (Cuvier, 1830) is a small to
medium-sized group widely distributed to the
Indo-West Pacific region with monospecies in
this genus (Fricke et al. 2020). The genus
Dendrophysa, type species, Umbrina russelii
Cuvier, 1830, designated by Cuvier (1830), has
been widely applied. The genus Dendrophysa
can be distinguished from other genera of
Sciaenidae by the following character states: (i)
swimbladder carrot-shaped, first bladder
appendage transitional entering head, fan like;
(ii) teeth of lower jaw uniform, small; (iii)
sagitta, with a tadpole shaped impression, the
tail bent at a sharp angle and terminally cutting
into the ventral edge; and (iv) a long median
single mental barbels on chin, no specialized
scales (Trewavas, 1977, Sasaki, 2001).
Diagnostic character of D. russelii. A
fairly small species with an oblong body. Snout
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steeply rounded, projecting slightly in front of
the upper jaw; mouth inferior, upper jaw
extending backward below the posterior half of
the eye; a single, pointed barbel on the chin;
upper rostral pores 3, marginal rostral pores 5;
mental pores in 3 pairs, the first close together,
opening in a common pit at the base of the
barbel; teeth weakly differentiated into large
and small in the upper jaw, large ones not
widely spaced, forming an outer series; lower
jaw teeth uniformly small. Gill rakers stiff, less
than 1/2 length of gill filaments at angle of arch,
8 to 10 on lower limb of first gill arch. Dorsal
fin with X spines, followed by a notch, second
part of fin with | spine and 23 to 26 soft rays;
anal fin with Il spines and 7 soft rays, second
spine long, stiff, its length 38.2 to 48.1% of head
length; caudal fin rhomboidal. Scales cycloid
(smoot on snout and below eye, elsewhere
ctenoid (rough to touch); lateral-line scales
reaching to the tip of the caudal fin.
Swimbladder carrot-shaped, with about 14 to 17
pairs of fan-like appendages along its sides, the
first pair entering the head beyond the
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transverse septum. Sagitta with tadpole-shaped
impressions, the tail of which is bent at a sharp
angle and terminally cuts into the ventral edge.
Color: back grey, shading to white on belly; a
dark brown broad band on the nape; opercula
with a deep blue blotch; upper edge of spiny
part of dorsal fin dark.

According to Shao (2022), from the Fish
Database of Taiwan has been mention
Dendrophysa russelii was synonym and
frequently misapplied name as Johnius
amblycephalus in  Taiwanese  waters.
Dendrophysa russelii can be resembled from
similar species, J. amblycephalus by both
species were presence a single pointed barbel on
the chin which both easily can be differ by a
long barbel in D. russelii versus a stiff short,
blunt in J. amblycephalus. In addition, D.
russelii can be further dissimilar with J.
amblycephalus with long second anal spine
length (38-47% vs moderate short, 24-40% of
HL); scales larges, 5-6 above lateral lines (vs
scales small, 7-12 above lateral lines); scales on
body ctenoid (vs cycloid); caudal fin
rhomboidal (vs truncate); and swimbladder
carrot-shaped (vs hammer-shaped).

Discussion

1. Chiku lagoon as new dispersal ground for
Dendrophysa russelii

Dendrophysa russelii is found from
Pakistan to the Bay of Bengal (India) to
southern China, the Philippines, Malaysia, and
Indonesia (Mansor et al. 1998, Sasaki 2001,
Psomadakis et al. 2015). Thus, the new
extension of the distributional range extends to
the southwest of Taiwan coastal waters. The
depth range for this species is 15-40 m (Manilo
and Bogorodsky 2003). This shows that this
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species is heavily dependent on and dominates
the rivers and areas near the estuarine inlet or
river mouth where nutrients are found in
abundance (Lin et al. 2007). According to
Jayasankar (1994), the length at the first
maturity stage for D. russelii is 144 mm SL,
which made all our specimens in this study
under the length of the maturity stage (largest
133.22 mm SL), when they move to the low
salinity habitats for feeding and to shelter from
predators (Flannery et al. 2002). Meanwhile, Li
et al. (2000) caught D. russelii samples at the
Pearl River in Guangdong, China, mostly in the
maturing stage (Male: n=106: stage I11; Female:
n=95: stage IV), suggesting that the goatee
croaker population in Chiku lagoon may have
dispersed from the early-maturing stage in
southern China due to northbound warm water
currents, that is, the South China Sea Current.

2. Biology and habitat of goatee croaker and
sciaenid in Chiku lagoon

This benthic species lives in estuaries and
coastal waters over muddy bottoms and
seagrass beds. In the mangrove estuary, this
species eats pelagic shrimp (Lee et al. 2005) and
other invertebrates (Premcharoen 2014). The
maximum length is 250 mm standard length and
it is common to 150 mm (Sasaki 2001).
Jayasankar (1994) suggested that the species
may have numerous spawning events during a
protracted breeding season, with a length at
maturity of 144 mm SL.

Goatee croaker is a common species in the
South China Sea, and it can be found in warm
waters ranging from Southeast Asia to Hainan
Island and southern China (Sasaki 2001). This
species has also been found in the Pearl River
in Guangdong (ca.22°21’N, Hong Kong) (Li et
al. 2000), their most northern expansion
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distribution in the Pacific Ocean. However, the
recent record of this study of the goatee croaker
made it a new occurrence and the most
northward range extension to the southwestern
part of Taiwan at ca.23°09°N (Chiku Lagoon).
As our new occurrence finding indicates, D.
russelii were only found in Chiku Lagoon, and
nowhere else, even in inshore or other areas in
Taiwan coastal waters, highlighting the
importance of tropical lagoons to sciaenid fish.
This could be due to the South China Sea warm
current circulation, which confines tropical
coastal water in southwestern Taiwan, allowing
several semi-adult dispersals to the Chiku
Lagoon, which is a suitable habitat with shallow
and calm waves.

Chiku Lagoon is a semi-enclosed, sandy-
barrier tropical lagoon in southwestern Taiwan.
The ichthyofauna of Chiku Lagoon has similar
components in common with other tropical
lagoon systems studied in the subtropical and
tropical regions (Kuo et al. 2001, Bruno et al.
2013, Yahya et al. 2016, Sheikh Abdul Kadir et
al. 2019, Hussin et al. 2020, Ismail et al. 2020).
The site of the discovery of goatee croakers was
located inside Chiku Lagoon, and they were
only distributed in the tropical lagoon in Taiwan
with shallow water depth, broad salinity, and
warm temperatures, which might account for
the lagoon's function as a feeding and shelter
ground.

3. Oceanic currents dispersal due to the South
China Sea warm currents.

Eight specimens of D. russelii, with a
range of 57.33 - 133.22 mm SL, were all
premature; it is considered that they use the
Lagoon as a feeding site. It is possible that this
species will establish a sustainable population at
its new locality. To ascertain this, additional
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research is required to determine the frequency
of occurrence and to examine the biological
traits of this species.

The distributional range of the goatee-
croaker appears to follow the warm water of the
South China Current (Li et al. 2000), whereas
another current appears to be restricted to the
cold waters of the China Coastal Current, which
flows southward (with the northeastern
monsoon) during the winter (Lim et al. 2021,
Shen et al. 2011). The presence of D. russelii in
Chiku Lagoon on southern Taiwan's coast
suggests that these places are crucial for coastal
fishing. Further study is clearly needed to
identify the links between the water column and
benthic productivity, as well as fish abundance
and production. The majority of the marine fish
in Chiku Lagoon are recruited from the sea
outside the lagoon; oceanographic conditions
must take recruitment trends into account.

The collection of specimens during this
investigation might indicate the existence of a
preliminary self-sustaining population of this
species in Taiwanese waters, particularly in
Chiku lagoon. Hence, suitable protection and
management in Taijiang National Park should
be provided. This species is among the new
dispersion coastal fishes from the South China
Sea and should be monitored from time to time
for its frequency of occurrence in this lagoon.
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