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Abstract:

Nemipterus japonicus (Japanese threadfin bream) is one of the most significant fish species throughout the
Indo-Pacific regions. No previous studies on the population dynamics of N. japonicus have been carried
out in the Eastern Malaysia (Malaysian Borneo). The present study focused on the population dynamics
of N. japonicus from April 2013 to March 2014 in the coastal area of Bintulu, South China Sea. Local
fishermen provided samples, which were then analysed. The FiSAT II software was used to evaluate the
collected length frequency data. The asymptotic length (L) and growth coefficient (K) were 26.78 cm and
0.85 yr-1, respectively. The growth performance index (¢’), total mortality co-efficient (Z), natural mortal-
ity (M) and fishing mortality (F) were 2.785, 2.97, 1.63 and 1.34 per year, respectively. According to the
estimates, the exploitation rate (E) for N. japonicus was 0.45, while the E| , E ;and E__ were determined
as 0.72, 0.4 and 0.806, respectively. The obtained value of exploitation was less than E___although slightly
higher than E ;. The recruitment characteristics of N. japonicus have been stable througHout the year, with
one peak pulse. The results contribute to the knowledge of the dynamics of N. japonicus populations and
are important for the sustainable management of the Sarawak fishing resources.
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. from east Africa to the Indo-Malay Archipelago
Introduction (ELHAWEET 2013, NING et al. 2015, IMTIAZ et al.
The Japanese threadfin bream Nemipterus 2016, FARIVAR etal. 2017, OGWANG et al. 2021). It

japonicus (Bloch, 1791) (Nemipteridae) is char-
acterised by pinkish body colour, silvery under-
side, and 11-12 faint golden-yellow stripes run-
ning down the body from below the head to the
base (ELHAWEET 2013). Almost entirely of the
Indo West Pacific waters is home to N. japonicus,

"Corresponding author: a.hena@umt.edu.my

lives in shallow mud or sandy bottoms, at depths
from 5 to 80 m. It is a commercially significant
species in the South China Sea, where commer-
cial trawling takes place in large numbers (Rus-
SELL 1986, 1990, 1993, RuUsSeLL & Gouws 2013,
NING et al. 2015).
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Its importance has lead this species to be ex-
tensively studied, although most of the stock and
population assessment were carried out in the wa-
ters of Indian subcontinent (Masoomr et al. 2023;
Raza et al. 2022; Rao et al. 2018; SEN et al. 2014;
JosHr 2010). Findings from research on population
dynamics might help in planning and managing ma-
rine resources by providing information on numer-
ous population characteristics such as asymptotic
length, growth coefficients, mortality rates from
natural and fishery sources and the exploitation lev-
el (NURUL AMIN et al. 1999, 2009, AL-MAMUN et
al. 2021). More than 30 studies have been accom-
panied on population dynamic of N. japonicus in
different part of the globe, including the Northern
Arabian Sea (IQBAL 1991), off Karnakata (ZACHARIA
1998), off Visakhapatnam (RAJKUMAR et al. 2003),
off Cochin (Josn1 2010), Madras (VIVEKANANDAN
& JAMES 1986), Brunei (SILVESTRE & GARCES 2004);
however, no studies from East Malaysia (Malaysian
Borneo) have been carried out. The first report of
this species in east Malaysian waters can be tracked
back in 1977 (WEBER & JoTHY 1977). Later on, a
little number of published documents dealt with dif-
ferent aspects of N. japonicus in Sarawak or Sabah
waters, including the status, breeding biology and
genetic characteristics (KHATIB 2015, IMTIAZ et al.
2016, Lm et al. 2016). The breeding biology and
feed preferences of N. japonicus were studied in
Sarawak water (NETTELY et al. 2016, TONNIE et al.
2018), while the genetic differentiation among the
populations was investigated from Peninsular Ma-
laysia (LM et al. 2016). Population genetics research
discovered similarities between N. japonicus found
in the western Pacific and the Indian Oceans (IMTIAZ
et al. 2016). However, the population structures of
N. japonicus in east Malaysian waters, especially in
Sarawak waters, are still unknown.

The present study was performed in order to
cover the gaps about the population dynamics of M.
Japonicus. One of the primary goals of this investiga-
tion was to estimate the population characteristics and
exploitation rate of N. japonicus with the purpose of
evaluating the stock condition of N. japonicus in the
coastal region of Bintulu, Sarawak, South China Sea.

Materials and Methods

Samples of threadfin breams N. japonicus were col-
lected from commercial fish landing station at Bin-
tulu (3°10” 13.9” N, 113°02°22.9” E) and Kuala
Nyalau village (3°38°26.9” N, 113°23°0.46” E) dur-
ing the period of April 2013 to March 2014 (Fig. 1).
The fishermen used a v-shaped purse seine net with
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a mesh size of 4 inch. All samples were measured to
the closest 0.1 cm for total length. Following that,
one-centimetre intervals were utilised to partition
the length frequency data into groups.

As described by GAYaNILO et al. (1996), the data
were evaluated by means of the FISAT II in the com-
puter software programme. In order to determine the
asymptotic length (L) and growth co-efficient (K) of
the von Bertalanfty equation for increase in length, we
used the ELEFAN-I software package included in the
FiSAT II software package. The K scan process was
carried out in order to determine whether an accurate
assessment of the K value was obtained. The assessed
L and K were accustomed to produce the ¢’ (growth
performance index) with the formula,

¢’=2log L +log K

The possible longetivity (t ) of the investi-
gated species was determined according to PAULY
(1984) and TayLOR (1958), who used the equation
t =3/K+ t0 to arrive at his results. Finding the
lengths at different ages was accomplished by the
use of the inverse von Bertalanfy growth equation.
The non-linear squares estimation approaches were
accustomed to fit the VBGF in order to estimate the
length-at-age curve. The following is the definition
of the VBGF formula,

L=L [l-e*t)]

Where L, is the mean length at age t, while t is
age of the species and t,is the hypothetical age at
when the length is zero.

The catch curve converted by the length was
used to determine the total mortality coefficient (Z)
(PauLy 1984). According to Pauly’s empirical re-
lationship (PAULY & MARTOSUBROTO 1980), the M
(natural mortality rate) was estimated with the em-
pirical formula obtained from the empirical connec-
tion as follows,

Log,, M =-0.0066 - 0.279Log, L, +0.6543 Log, K + 0.4634 Log, T

In this equation, T is the annual mean tempera-
ture (in °C) of the habitat water.

As soon as Z and M values are known, it is
possible to determine fishing mortality (F). F was
calculated based on:

F=Z-M

The exploitation level (E) was estimated by the
GuLLAND (1971) relationship:
E=F/Z=F/(F+M)
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Fig. 1. Sampling sites covered the coastal area of Bintulu in South China Sea.

According to the approach of PAuLY & Sori-
ANO (1986), the rising leftward arm of the length-
converted catch curve was utilized to examine the
likelihood of capture of each length class. By chart-
ing the cumulative likelihood of capture against the
mid-length at first capture (Lc), it was determined by
corresponded to the cumulative probability at 50 %.

A backward projection of cluster of acces-
sible length frequency data on the length axis, as
termed in software package, was used to identify
the stock recruitment characteristics. The L , K, and
t0 (t=0) were the parameters used in the simulation.
NORMSEP was used to determine the typical distri-
bution of the recruitment configuration.

The FiSAT protocol was used to perform the
assessed length regulated virtual population analy-
sis (VPA) and the cohort analysis for the assessed
length regulated VPA. An analysis using the values
of a (constant) and b (exponent) was performed on
the values of L_, K, M, F, a (constant), and b (expo-
nent). The value of t0 was assumed to be zero.

According to the model developed by Beverton
and Holt and updated by PAULY & SoriaNoO (1986), the
relative yield-per-recruit (Y/R) and relative biomass-
per-recruit (B/R) were calculated and implemented
into the FiSAT. It was necessary to provide the values
of LC/L_ and M/K as input requirements for the op-
eration to work. It was determined that the maximum
permitted limit of exploitation (E_ ) was reached,
resulting in the highest possible Y/R ratio. Addition-

ally, the exploitation rates E_, at which the marginal

increase in relative Y/R is 10% of its value at E =0 as
well as E__, at which the marginal increase in relative
B/R is 50% of its value at E = 0, were calculated.

Results

Length frequency and population parameters

The overall 1532 individual of N. japonicus were col-
lected in present investigation. The lowest and highest
total length were 10.5 cm and 25.5 cm respectively
(Table 1). The asymptotic length (Loo) was 26.78,
while the growth co-efficient (K) was 0.85 (Table 2).

Growth parameters of Nemipterus japonicus

According to the results, the observed and anticipated
extreme lengths (L) were 25.50 cm and 26.36 cm
respectively (Fig. 2). The extreme length range was
determined to be between 25.26 cm and 27.45 cm with
a 95% confidence. The best estimate of the growth co-
efficient (K) was 0.85 yr'. The response surface (Rn)
was determined to be 0.240, and asymptotic length
was found to be Loo=26.78 cm. During the current ex-
periment, the computed value for growth performance
index (¢) of N. japonicus was 2.785 (Fig. 3). The re-
constructed length-frequency histograms were super-
imposed on top of the improved growth curve (Fig. 4).

Mortality and exploitation rate

The Z was found to be 2.97 yr!, while the M was
calculated to be 1.63 yr! (Fig. 5). The F was deter-
mined to be 1.34 yr! based on the Z value. Based on
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Fig. 2. The anticipated L ___value and the 95 % confidence level are determined by intersecting the inclusive L with
the lines b and a, c, respectively.

Table 1. The length frequency values of Nemipterus japonicus from the coastal area of Bintulu, Sarawak, South China Sea.

Years 2013 2014

Mid length (cm) Apr | May | Jun | Jul | Aug Sep Oct | Nov Dec Jan Feb Mar
10.5 2
11.5 11 3
12.5 20 11
13.5 3 17 1 3 3 7
14.5 3 4 2 9 4 19 3 12 1 3 14
15.5 6 5 6 22 2 18 24 10 15 7 15
16.5 10 13 12 36 13 25 31 24 11 9 26
17.5 13 18 18 29 19 24 21 29 21 2 25 30
18.5 21 23 19 16 25 20 11 25 38 8 31 31
19.5 25 24 19 4 18 18 8 12 19 6 25 34
20.5 10 5 20 5 20 11 8 4 11 16 15 17
21.5 6 3 10 2 8 5 3 2 2 24 3 8
22.5 4 5 4 1 2 1 3 2 1 25 1 4
23.5 3 2 1 1 2 1 12 2
24.5 1 1 1 7
25.5 1 1 1

98 100 116 153 149 127 134 111 134 103 119 188

Table 2. Various population characteristics of Nemipter- 1.00
us japonicus collected from the coastal area of Bintulu, 0.90 -
Sarawak, South China Sea. 0.80 -
Parameters Values s 080 -
Loo 26.78 G 060 -
K 0.85 S 050
Lc 16.85 2 040 -
o 2.785 et [
z 2.97 0.20
M 1.63 e
F 1.34 T 1 Jn{sl - l0%0 - lsfol J 110.0
E 0.45 Growth constant K (/year)
E 0806 Fig. 3. The ¢’ of Nemipterus japonicus collected from
N (Sample size) 1532 Bintulu coast, Sarawak, South China Sea.
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Fig. 4. The von Bertalanffy growth curves for Nemipterus japonicus (Loo =26.78 cm and K = 0.85 yr') were overlaid

on the reconstructed length frequency histograms.
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Fig. 5. Least square linear regression was used to calcu-
late the length converted catch curve; darker complete
dots reflect those spots, whereas open dots show those not
fully recruited or approaching Loo. Using our formulas, we
came up with mortality rates M of 1.63 and Z of 2.97.

these data, E of 0.45 was calculated, which was near
to the optimal level (E=0.50).

Length at first capture
The L, =16.85 cm was derived from the examina-
tion of the likelihood of capture, and this is the result
that was acquired. In this study, the length at which
75 % of N. japonicus remained in the gear was cal-

culated to be L_,, =17.86 cm (Fig. 6).
Recruitment pattern

The pattern of recruitment of N. japonicus was con-
sistent throughout the year, with a single peak in Au-

Probability of Capture
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0.25 | oo o
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Fig. 6. Probability of capture of each length class of the
Nemipterus japonicus (L,.,=15.68 cm, L_ ,=16.85 cm

25 % 50 %
and L., =17.86 cm) from Bintulu coast, Sarawak, South

China Sea.

gust? (Fig. 7). During the research period, the pro-
portion of participants recruited ranged from 2.87 %
to 21.32% of the total. The highest (21.32 %) was
observed in November 2013 and the lowest (2.87 %)
percent recruitment was in February 2014.

Virtual population analysis (VPA)

For the mid-lengths of 10.5 cm and 19.5 cm, the
VPA of N. japonicus revealed that the lowest, F__
(minimum fishing mortality) and the F__ (maxi-
mum fishing mortality) were reported at 0.004 and
1.42 yr!, respectively (Fig. 8).
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Fig. 7. One peak pulse in the study year was seen in the
characteristics of recruitment of Nemipterus japonicus in
the Bintulu coast, Sarawak, South China Sea.
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China Sea.
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Relative yield per recruit (Y/R) and biomass per
recruit (B/R)

The E_ that provides the maximum relative yield
per recruit was calculated to be 0.806, which relates
to the maximum relative Y/R (Fig. 9). The maxi-
mum and economic increases of Y/R at the exploita-
tion rates were 0.806 (E_ ) and 0.72 (E ), respec-
tively. The exploitation rate that reduces the biomass
to 50% of its unexploited (E ) one was 0.4.

Discussion

During the study, 1532 specimens of N. japonicus
were studied, with lengths ranging from 10.5-25.5
cm. In accordance with the findings, the species of
N. japonicus had L  of 26.78 cm and K of 0.85 yr'.
Previous research revealed that the values of L var-
ied from 24.5 cm to 34.5 cm and the values of K
ranged from 0.27 year-1 to 1.0 year-1, respectively
(Table 3). The lower value of L_was recorded in
Bay of Bengal by MUSTAFA (1994), while the higher
was from Veraval water (SEN et al. 2014). For the
K value the lower was from Pakistan water (KAL-
HORO et al. 2014) and the highest was from Madras
(VIVEKANANDAN & JAMES 1986). The value of L
obtained from the calculation was 26.78 cm, and
the value of K acquired from the computation was
0.85 year!, which was considered the optimal value
within the range for this species.

The K termed ‘curvature parameter’, which
regulates how rapidly the fish approaches its L
(RaaMAN & Cowx 2008) According to ADAMS
(1980), species-specific ecological features, popula-
tion size, and gene frequency all had a role in the
disparities between documented L_ and K values.
These factors which influenced by habitat and natu-
ral selection may cause to the different adaptation
pattern during their life (UraskaI et al. 2020; CoNo-
VER & ScHULTZ 1997). Recent studies suggested
that, the L and K of different fish species and bio-
geographic regions also might influenced by the cli-
mate change and global warming (VAN DENDEREN
etal. 2020, WANG et al. 2020, BORSETTI et al. 2021).

The recorded growth performance index of N.
Jjaponicus in the current study was high compared
to that recorded in previous works (Table 3). Per-
formance index is important to determine the fish to
be considered for aquaculture suitability. Fish often
lose weight but rarely lose length so, that the ¢ may
be less liable to biases (MATHEWS & SAMUEL 1990).
Because of the differences in size composition across
species and the technique of study, the differences in
growth parameter and ¢ within various locales may
be linked to these differences (CARAMANTIN-SORI-
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Table 3. The population parameters estimate of Nemipterus japonicus in various regions.

SCS

Reference Localities L (cm) [ K@Gyr)| ¢ |[M@yr') Fyr')|Zyr')| E
KRISHNAMOORTHI (1971) Andhra-Orissa coast, India 20.90 0.65 | 245 - - - -
KRISHNAMOORTHI (1971) Andhra-Orissa coast, India 30.30 0.25 243 - - - -
KRISHNAMOORTHI (1973) India (Andra, Orissa) 30.50 0.31 |2.74 - - - -
LEe (1975) Hong Kong (females) 34.10 0.19 | 234 - - - -
LEE (1975) Hong Kong (males) 38.20 0.13 | 2.28 - - - -
MurTy (1984) Kakinada 31.40 0.75 - - - - -
PAULY & SANN AUNG (1984) Northern Myanmar (Burma) 37.00 0.24 | 2.51 - - - -
PAULY & SANN AUNG (1984) Southern Myanmar (Burma) 37.00 0.24 |2.52 - - - -
INGLES & pAULY (1984) Manila Bay, Philippines 30.00 0.70 | 2.80 - - - -
Corpuz et al. (1985) Carigara Bay, Philippines 23.50 | 0.730 | 2.61 - - - -
Corruz et al. (1985) Samar Sea, Philippines 26.50 0.60 | 2.62 - - - -
EDWARDs et al. (1985) Gulf of Aden 29.10 031 |242| 0.85 | 045 | 0.67 -
VIVEKANANDAN & JAMES (1986) | Madras, India 30.50 1.00 | 2.97 | 2.50 0.45 2.98 -
Murty (1987) Kakinada 33.90 052 278 1.11 1.53 | 2.64 -
DEVARAT & GULATI (1988) India 29.80 0.82 | 2.86 - - - -
Isa (1988) Kedah, West Malaysia 31.50 053 |2.72| 1.18 | 2.84 | 4.02 | 0.71
Isa (1988) Kedah, West Malaysia 31.40 055 12.73| 1.21 2.51 3.72 | 0.68
HuMAYUN et al. (1989) Bay of Bengal, Bangladesh 26.50 0.60 |2.62| 1.32 339 | 471 -
KHAN & MUSTAFA (1989) Bangladesh 24.16 1.06 | 2.79| 197 1.08 | 3.75 -
IoBAL (1991) Northern Arabian Sea, Pakistan 28.80 0.46 | 2.58 - - - -
GOPAL & VIVEKANANDAN (1991) | Veraval, India 33.70 0.73 | 291 - - - -
MATHEWS & SAMUEL (1991) Kuwait 33.60 0.51 - - - 1.76 -
MuURTY et al. (1992) Visakhapatnam, India 33.90 0.40 - - - - -
BREIKAA (1992) Gulf of Suez 28.64 0.50 |2.61 - - - -
MUSTAFA (1994) Bay of Bengal 24.50 094 |2.75| 0.78 | 0.55 1.33 | 041
CHAKRABORTY (1995) Bombay, India 35.60 0.76 | 2.98 | 1.55 2.03 | 3.58 -
BREIKAA (1996) Gulf of Suez 29.27 0.46 | 2.60 - - - -
LAvAPIE-GONZALES et al. (1997) | Philippine 28.30 - - - - - -
ZacHARIA (1998) grdaizian Sea. off Karnataka, 33.00 | 100 | - | 187 | - | 565 | 0.68
MusTtara (1999) Bay of Bengal, Bangladesh 25.60 0.94 | 2.79 - - - -
AHMAD et al. (2003) West Malaysia 34.80 0.85 - 1.11 241 | 3.52 -
RAJKUMAR et al. (2003) Off Visakhapatnam 34.00 0.52 - 1.11 241 | 3.52 | 0.69
EL-GANAINY & MEHANNA (2003) | Gulf of Suez 28.35 0.63 |2.79 - - - -
SILVESTRE & GARCES (2004) Brunei 28.50 0.65 |2.72| 137 0.31 1.68 | 0.18
JosHI (2010) Cochin, India (Male) 31.80 0.69 - 1.30 1.02 | 2.32 -
JosHr (2010) Cochin, India (Female) 26.50 0.77 - 1.30 | 0.76 | 2.06 -
JosHr (2010) Cochin, India (Pooled) - - - 1.30 1.87 | 3.35 -
AMINE (2012) Gulf of Suez, Egypt 33.65 045 |2.71| 0.53 1.22 | 1.75 | 0.69
KALHORO et al. (2014) Pakistan waters 30.45 0.27 | 240 | 0.74 0.22 | 0.96 -
SEN et al. (2014) Veraval, India 34.56 0.60 - 1.20 | 2.82 | 4.02 | 0.70
Present study Bintulu coast, East Malaysia, 2678 | 0.85 |2.79| 1.63 | 134 | 2.97 | 0.45

Note: - (Not available)
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ANO et al. 2008, MEHANNA et al. 2013, KALHORO et
al. 2017, ZAIN & ABDULLAH 2019).

For other species of Nemipterus such as N. de-
lagoa, the estimated growth parameter for length
frequency data at Tutocorin are L =36.2 cm and
K=1.06%Y. The growth parameters of N. mesop-
rion from Mumbai waters (CHAKRABORTY 2002)
based on data from 1989-1994 reported as L _=27.4
mm, K=0.7628. The following parameter values of
threadfin bream recorded from a Western Kalim-
antan, South China Sea (PAULY & MARTOSUBROTO
1980) was L_ =24.5 cm and K = 0.42. When com-
pared to the other related demersal species, the stock
of N. marginatus evaluated can only be fished more
tightly and the optimal fishing method, including
the amount of effort expended, the mesh size and
the types of gear employed (O’NEILL et al. 2018,
HuMmPHRIES et al. 2019, LiMa et al. 2020, ROBERT et
al. 2020, SALAZAR-PEREZ et al. 2020). Nemipterus
randalli was studied along the Arabian Sea coast
of Oman by AL-Kryumr et al. (2014) estimating that
L _=22.12 cm and K=0.64 year'. The Z, as well as M
and F, were assessed to be 3.0, 1.4, and 1.6 respec-
tively. The exploitation ratio and rate were computed
and were found to be 0.53 and 0.51, respectively,
in this study. The L of N. delagoa was the long-
est measured among the various species, while the
shortest measured length (L) was N. randalli.

The current research found that the F ranged
from 0.22 to 2.82. The estimated M, which was com-
parable with those reported in previous studies with
the ranged between 0.74 and 2.52. The Z measured
by length converted catch curve for N. japonicus in
Bintulu coastal water was 2.97 yr' and comparable
to the value at Madras (2.985 yr!) reported by VIVE-
KANANDAN & JAMES (1986). The exploitation level
of 0.45 shows that the N. japonicus fishery in Bintu-
lu coastal waters was being under exploitation dur-
ing the study periods. This was based on the premise
that the stock was maximally exploited when the F
was equal to M, or when E= (F/Z) = 0.5, or when F
was equal to M.

Variation in M may be interpreted as a natural
phenomenon influenced by both density-dependent
variables such as predation and food availability as
well as density-independent causes such as diseases
and natural catastrophes, among others. It was ob-
served that the mortalities varied within same spe-
cies in different location (SEN et al. 2014).

A single recruitment event each year has been
seen for N. japonicus (Fig. 6), which is in keeping
with previous research by SEN et al. (2014) from Ve-
raval water which found that the recruitment pattern
for this species occurs constantly year round, with a
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top peak in May to July. It was found that between
2.71 and 16.25 % of those surveyed were success-
ful in getting jobs. The month of June had the great-
est rate of recruiting (16.25 %), while the months of
January and November had the lowest rates.

Among other things, length at first capture is
a significant input in the evaluation of relative Y/R
and comparable B/R when using the knife edge se-
lection procedure because it is assumed that fishes
of smaller size than length at first capture were not
caught by fishing gears (BEDDINGTON & KIRKWOOD
2005, CARRUTHERS et al. 2014, UpoH & UKPATU
2017).

It was determined in the present study that the
greatest permitted limit of E__ that would result
in the highest possible relative Y/R was assessed
to be 0.8006. This is in contrast to the E that was
found to be 0.45. Using the ideal value of 0.50 as a
benchmark, it can be determined that the fisheries
was being exploited optimally. This conclusion was
reached after conducting a mortality-based exploi-
tation rate study and calculating the relative Y/R.
The results of these analyses suggested that the this
species are exploiting below its ideal level. As a re-
sult, it is recommended that the fishing pressure on
the stock be maintained at the present level or re-
duced. Furthermore, fish were captured before they
reached maturity size, which may have an impact on
the future population and stock size (HUTCHINGS &
ReyNoLDs 2004, PINsKY et al. 2011, BEN-HASAN et
al. 2021). Because of the decline in the mesh size of
trawl nets at the cod-end, it is possible to see a fall in
the lengths at first catch (LC, ), which may lead to
recruitment overfishing over an extended period of
time (O’NEILL & KyNOCH 1996, HERRMANN 2005,
SALA et al. 2016, ROBERT et al. 2020).

Conclusions

Findings from the present study indicate that N.
Jjaponicus particularly peak during the post-mon-
soon period. The exploitation rate for the species
was 0.45, indicating that the resource is being under
exploitation. It is feasible to get further information
on the other Nemipterus spp. of Sarawak using SCS
in order to ensure their sustainable harvest and to
estimate the probable stock.

Acknowledgements: We acknowledge to the Ministry of
Higher Education, Malaysian Government for providing funds
through Knowledge Transfer Programme (KTP), Project No.
K-edu/100 (UPM-12), and Faculty of Fisheries and Food Sci-
ence, Universiti Malaysia Terengganu for their logistic support.
The research team would like to thank Dr MKA Bhuiyan from



Population Characteristics of the Japanese Threadfin Bream Nemipterus japonicus at Bintulu Coast...

Department of Physical Chemistry, Faculty of Marine and En-
vironmental Sciences, University of Cadiz, Spain, for preparing
the map and figures of this article.

References

ApAMS P. 1980. Life history patterns in marine fishes and their
consequences for fisheries management. Fishery Bulletin
78 (1): 1-12.

AHMADA. T., Isa M. M., Isma1L M. S. & Yusor S. 2003. Status of
demersal fishery resources of Malaysia. Management and
future directions for coastal fisheries in Asian countries.
Worldfish Center Conference Proceedings 67: 83—136.

AL-Kiyumi F., MEHANNA S. & AL-BuLusH N. 2014. Growth,
mortality and yield per recruit of the Randal’s threadfin
bream Nemipterus randalli (Russel, 1986) from the Ara-
bian Sea off Oman. Thalassas 30 (1): 67-73.

AL-MaMUN M. A., Liu Q., CHOwDHURY S. R., UpDIN M. S.,
SHAHRIAR NAzZRUL K. M. & SuLtana R. 2021. Stock
assessment for seven fish species using the LBB method
from the northeastern tip of the Bay of Bengal, Bangladesh.
Sustainability 13 (3): 1-11.

AMINEA. M. 2012. Biology and assessment of the threadfin bream
Nemipterus japonicus in Gulf nf Suez, Egypt. Egyptian
Journal of Aquatic Biology and Fisheries 16 (2): 47-57.

BEDDINGTON J. R. & KirkwooD G. P. 2005. The Estimation of
potential yield and stock status using life-history param-
eters. Philosophical Transactions of The Royal Society B:
Biological Sciences 360 (1453): 163-170.

BEN-HasaN A., WALTERS C., HORDYK A., CHRISTENSEN V. &
AvL-Husant M. 2021. Alleviating growth and recruitment
overfishing through simple management changes: insights
from an overexploited long-lived fish. Marine and Coastal
Fisheries 13 (2): 87-98.

BorseTTI S., HoLLYMAN P. R. & MUNROE D. 2021. Using a
sclerochronological approach to determine a climate-
growth relationship for waved whelk, Buccinum undatum.
The U. S. Mid-Atlantic Estuarine, Coastal and Shelf Sci-
ence 252: 107255.

BRrEIKAA M. I. M. 1992. A study of population dynamics of the
threadfin bream Nemipterus japonicus in the Gulf of Suez.
Cairo University, Oula, Giza, Egypt, 260 p.

BRreIkAA M. I. M. 1996. The dynamics and fisheries management
of the threadfin bream Nemipterus japonicus (Pisces: Ne-
mipteridae) In the Gulf of Suez. Cairo University, Oula,
Giza, Egypt, 318 p.

CARAMANTIN-SORIANO H., VEGA-PEREZ L. A. & Niquen M. 2008.
Growth parameters and mortality rate of Scomber japoni-
cus peruanus (Jordan & Hubb, 1925) along the Peruvian
coast, South Pacific. Brazilian Journal of Oceanography
56 (3): 201-210.

CARRUTHERS T. R., PUNT A. E., WALTERS C. J., MACCALL A.,
McALLISTER M. K., Dick E. J. & Copk J. 2014. Evaluating
methods for setting catch limits in data-limited fisheries.
Fisheries Research 153: 48—68.

CHAKRABORTY S. K. 1995. Growth, mortality and yield per recruit
of threadfin bream Nemipterus japonicus (Bloch) off Bom-
bay. Indian Journal of Marine Sciences 24 (2): 107-109.

CHAKRABORTY S. K. 2002. Growth, mortality and stock assess-
ment of Nemipterus mesoprion (Bleeker) from Mumbai
Waters. Indian Journal of Fisheries 49 (4): 389-395.

CoNOVER D. O. & ScHurtZ E. T. 1997. Natural selection and the
evolution of growth rate in the early life history: what are
the trade-offs? In R. C. Chambers & E. A. Trippel (Eds.),
Early Life History and Recruitment in Fish Populations
(Chapman &, pp. 305-332). Springer Netherlands.

CorprUZ A., SAEGER J. & SAMBILAY V. 1985. Population pa-
rameters of commercially important fishes in Philippine
waters. In: Department of Marine Fisheries, University of
the Philippines in the Visayas, Technical Report 6: 1-99.

DEvara) M. & Gurart D. 1988. Assessment of the stock of
threadfin bream (Nemipterus japonicus) in the northwest
continental shelf of India. In: M. M. Joseph (Ed.): The
First Indian Fisheries Forum Proceedings, Asian Fisheries
Society, Indian Branch, pp. 159-164.

EbpwARDS R. R. C., BAKHADER A. & SHAHER S. 1985. Growth,
mortality, age composition and fisheries yields of fish from
the Gulf of Aden. Journal of Fish Biology 27 (1): 13-21.

EL-GANAINY A. & MEHANNA S. F. 2003. Resource assessment
and management prospective of two nemipterid species
(Nemipterus japonicus and N. zysron) in the Gulf of Suez.
Bulletin of the Institute of Oceanography and Fisheries
29: 15-29.

ELHAWEET A. E. A. 2013. Biological studies of the invasive
species Nemipterus japonicus (Bloch, 1791) as a Red Sea
immigrant into the Mediterranean. Egyptian Journal of
Aquatic Research 39 (4): 267-274.

FARIVAR S., JALIL-PIRAN Z., ZAREI F. & HOSSEINZADEH SAHAFI
H. 2017. Intraspecific phylogeography of the Japanese
threadfin bream, Nemipterus japonicus (Perciformes: Ne-
mipteridae), from the Persian Gulf and Indo-West Pacific: a
preliminary study based on mitochondrial DNA sequence.
Iranian Journal of Fisheries Sciences 16 (2): 587—-604.

GavanILo Jr F. C., Soriano P. & Paury D. 1996. The FAO-
CLARM stock assessment tools (Fisat) user guide. FAO
Computerised Information Series (Fisheries) (8th Ed.).
FAO, 266 p.

GoraL C. & VIVEKANANDAN E. 1991. Threadfin bream fishery
and biology of Nemipterus japonicus off Veraval. Indian
Journal of Fisheries 38 (2): 97-102.

GULLAND J. A. 1971. The fish resources of the ocean: fishing
news. Farnham, 255 p.

HerrMANN B. 2005. Effect of catch size and shape on the se-
lectivity of diamond mesh cod-ends: ii. Theoretical study
of haddock selection. Fisheries Research 71 (1): 15-26.

Humayun M., KHAN M. G. & MusTAFA M. G. 1989. Some aspects
of population dynamics of the Japanese threadfin bream
(Nemipterus japonicus) of the Bay of Bengal, Bangladesh.
Bangladesh Journal of Agriculture 14 (1): 73-80.

HumpHRIES A. T., GOROSPE K. D., CARVALHO P. G., YULIANTO I,
KARTAWDIAYA T. & CAMPBELL S. J. 2019. Catch Composi-
tion and Selectivity of Fishing Gears in a Multi-Species
Indonesian Coral Reef Fishery. Frontiers in Marine Sci-
ence 6: 1-9.

HutcHINGS J. A. & REyNoLDs J. D. 2004. Marine fish population
collapses: consequences for recovery and extinction risk.
Bioscience 54 (4): 297-309.

ImTiAZ A., DUONG T. Y., NoR S. A. M. & Namm D. M. 2016.
Molecular identification of commercially important species
of Nemipterus (Perciformes: Nemipteridae) in surrounding
seas of Malaysia. Biodiversitas 17 (2): 571-577.

INGLES J. & Paury D. 1984. An atlas of the growth, mortality
and recruitment of Philippine fishes. Iclarm Technical

281



Tonie N., Idris M.H., Al-Asif A., Wan Hussin M.R. & Kamal A.H.M.

Report 13: 127 pp.

IoBAL M. 1991. Population dynamics of Nemipterus japonicus
from the northern Arabian Sea, Pakistan. Fishbyte, The
Worldfish Center 9 (1): 16-18.

Isa M. B. M. 1988. Population dynamics of Nemipterus japoni-
cus (Pisces: Nemipteridae) off Kedah State, Malaysia. In:
VENEMA S. C., MOLLER CHRISTENSON J. & PauLy D. (Eds.):
Contribution of tropical fisheries biology: papers by the
participants of FAO/DANIDA follow-up training courses
in the stock assessment in the tropics. FAOIFISH I Report
389, pp. 101-116.

Josni K. K. 2010. Population dynamics of Nemipterus japonicus
(Bloch) in the trawling grounds off Cochin. Indian Journal
of Fisheries 57 (1): 7-12.

KarLHOorRO M. A, L1u Q., MEMON K. H., CHANG M. S. & ZHANG
K. 2014. Population dynamics of Japanese threadfin
bream Nemipterus japonicus from Pakistani waters. Acta
Oceanologica Sinica 33 (10): 49-57.

KarHORO M. A., TANG D., YEH. J., MorOZOVE., L1U Q., MEMON
K. H. & KaLHoro M. T. 2017. Population dynamics
of Randall’s threadfin bream Nemipterus randalli from
Pakistani waters, Northern Arabian Sea. Indian Journal of
Geo-Marine Sciences 46 (3): 551-561.

KaAN M. G. U. & MUsTAFA M. G. 1989. Length-frequency based
population analysis of the threadfin bream Nemipterus
Jjaponicus of the Bangladesh coast. Indian Journal of Fish-
eries 36 (2): 163-166.

KuaTIB M. A. M. 2015. Family and species composition of fishes
caught from Marudu Bay, Sabah, Malaysia. Journal of
Aquaculture & Marine Biology 2 (5): 218-221.

KRrIsHNAMOORTHI B. 1971. Biology of the Threadfin Bream,
Nemipterus japonicus (Block). Indian Journal of Fisheries
18 (1 & 2): 1-21.

KRISHNAMOORTHI B. 1973. An assessment of Nemipterus fish-
ery off Andhara - Orissa coast based exploratory fishing.
Proceeding of the Symposium on Living Resources of the
Seas around India, pp. 495-516.

LAvAPIE-GONZALES F., GONADEN S. R. & GavaniLo F. C. J. 1997.
Some population parameters of commercially important
fishes in the Philippines. Manila, Philippines, 114 p.

Lee C. K. C. 1975. The Exploitation of Nemipterus japonicus
(Bloch) by Hong Kong vessel in 1972—-1973. In: MORTON
B. (Ed.): Symposium Papers of the Pacific Science As-
sociation Special Symposium on Marine Science. Hong
Kong: PSA, pp. 48-52.

Lmm H. C., AumaDp A. T., NURUDDIN A. A. & MoHD NoRr S.
A. 2016. Cytochrome B gene reveals panmixia among
Japanese threadfin bream, Nemipterus japonicus (Bloch,
1791) populations along the coasts of Peninsular Malaysia
and provides evidence of a cryptic species. Mitochondrial
DNA 27 (1): 575-584.

Liva S. A. O., ANDRADE H. A. & GALVEZ A. O. 2020. Selectivity
of a fishing gear used in the catch of Anomalocardia flex-
uosa in the northeast of Brazil. Ciencia Rural 50 (8): 1-7.

MasooMr Z., HAGHI M., ZAKERI M. & MoMENI M. 2023. Tro-
phic structure using ecological relationships between five
dominant commercial fish in Kolahi to Dargahan. Marine
Ecology 44(2): 1-15.

MATHEWS C. P. & SAMUEL M. 1990. Using the growth perfor-
mance index Phi to choose species aquaculture: an example
from Kuwait. Aquabyte 3 (2): 2—4.

MatHEWS C. P. & SAMUEL M. 1991. Growth, mortality and length-

282

weight parameters for some Kuwaiti fish and shrimp.
Fishbyte 9 (2): 30-33.

MEHANNA S. F., AL-MARrRzouQr A. & ErL-SiaBr B. 2013. Stock
characteristics and population dynamics of the spiny cheek
grouper Epinephelus diacanthus (Valenciennes, 1828) from
the Arabian Sea, Oman. Turkish Journal of Fisheries And
Aquatic Sciences 13: 127-132.

MurTtyY V. S., APPARAO T., SRINATH M., VIVEKANANDAN E., NAIR
K. V. S., CHAKRABORTY S. K., RAJE S. G. & ZACHARIAH P.
U. 1992. Stock assessment of threadfin breams (Nemipterus
spp.) of India. Indian Journal of Fisheries. Ernakulam 39
(1-2): 9-41.

MurTty S. V. 1984. Observations on the fisheries of threadfin
breams (Nemipteridae) and the biology of Nemipterus
japonicus (Bloch) From Kakinada. Indian Journal of
Fisheries 31: 1-18.

Murry S. V. 1987. Further Studies on the growth and yield per
recruit of Nemipterus japonicus (Bloch) from the trawl-
ing grounds off Kakinada. Indian Journal of Fisheries 34
(3): 265-276.

Mustara M. G. 1999. Population dynamics of penaeid shrimps
and demersal finfishes from trawl fishery. In: The Bay of
Bengal and implications for the management. University
Of Dhaka, Dhaka, Bangladesh, 223 p.

MUSTAFA M. G. 1994. Length-based estimates of vital statistics in
threadfin bream (Nemipterus japonicus) from Bay of Ben-
gal, Bangladesh. The ICLARM Quarterly 17 (1): 34-37.

NETTELY T., RAJAEE A., DENIL N., IDRIS M., NESARUL M., AMIN
S. M. N. & ABU HENA M. K. 2016. Reproductive biology
of Nemipterus japonicus (Bloch, 1791) from the coastal
waters of Bintulu (South China Sea), Sarawak, Malaysia.
Journal of Environmental Biology 37 (4): 715-724.

NING P., SHA Z., HEBERT P. D. N. & RusseLL B. 2015. The
taxonomic status of Japanese threadfin bream Nemipterus
Japonicus (Bloch, 1791) (Perciformes: Nemipteridae) with
a redescription of this species from the South China Sea
based on morphology and DNA barcodes. Journal of Ocean
University Of China 14 (1): 178-184.

NURUL AMIN S. M., ARSHAD A., SIrRAT S. S. & JAPAR SIDIK B.
2009. Population structure, growth, mortality and yield per
recruit of segestid shrimp, Acetes japonicus (Decapoda:
Sergestidae) from the coastal waters of Malacca, Peninsular
Malaysia. Indian Journal of Marine Sciences 38 (1): 57—68.

NURUL AMIN S. M., ZAFAR M., HAQUE M. A. & MUSTAFA M.
G. 1999. Population dynamics of Nemipterus japonicus
(Bloch, 1791) from north-eastern part of the Bay of Bengal,
Bangladesh. Journal of Inland Fisheries Society of India
31 (2): 13-17.

O’NELLL F. G. & KyNocH R. J. 1996. The effect of cover mesh
size and cod-end catch size on cod-end selectivity. Fisheries
Research 28 (3): 291-303.

O’NnNeILL F. G., FEEKINGS J., FRYER R. J., FAUCONNET L. &
AFoNso P. 2018. Discard avoidance by improving fishing
gear selectivity: helping the fishing industry help itself.
In: The European landing obligation: reducing discards in
complex, multi-species and multi-jurisdictional fisheries,
pp- 279-296.

OGWANG J., BARICHE M. & BosA. R. 2021. Genetic diversity and
phylogenetic relationships of threadfin breams (Nemipterus
spp.) from the Red Sea and Eastern Mediterranean Sea.
Genome 64 (3): 207-216.

Paury D. 1984. Fish population dynamics in tropical waters: a



Population Characteristics of the Japanese Threadfin Bream Nemipterus japonicus at Bintulu Coast...

manual for use with programmable calculators. ICLARM
Studies and Reviews (8th Ed.). International Center for
Living Aquatic Resources Management, 325 p.

Paury D. & SANN AUNG S. 1984. Population dynamics of some
fishes of Burma based in length-frequency data. A report
prepared for the Marine Fisheries Resources Survey And
Exploratory Fishing Project Fi:Dp/Bur/77/003.

Paury D. & MarTosuBrOoTO P. 1980. The population dynamics
of Nemipterus marginatus (Cuvier & Val.) off Western
Kalimantan, South China Sea. Journal of Fish Biology
17:263-273.

Paury D. & Soriano M. L. 1986. Some practical extensions to
Beverton and Holt’s relative yield-per-recruit model. In:
MaAcLeanN J. L., DizonN L. B. & HosiLro L. V. (Eds.): The
First Asian Fisheries Forum, Asian Fisheries Society, pp.
491-496.

Pinsky M. L., JENSEN O. P., RicarD D. & Parumsr S. R. 2011.
Unexpected patterns of fisheries collapse. In: The World’s
Oceans. Proceedings of the National Academy of Sciences
of the United States of America 108 (20): 8317-8322.

RauMAN M. J. & Cowx 1. G. 2008. Population dynamics of Hilsa
shad (Tenualosa llisha, Clupeidae) in Bangladesh waters.
Asian Fisheries Science 21: 85-100.

RaJkUMAR U., Rao K. N. & KinGsLy H. J. 2003. Fishery, biol-
ogy and population dynamics of Nemipterus japonicus
(Bloch) off Visakhapatnam. Indian Journal of Fisheries
50 (3): 319-324.

RaoM. V. H., GHosH S., SREERAMULU K., MAHESH V. U., KUMAR
M. S. & MUKTHA M. 2018. Dynamics of Nemipterus ja-
ponicus (Bloch) stocks along the north-east coast of India.
Indian Journal of Geo-Marine Sciences 47(9): 1761-1768.

RazaH.,Lu Q.,ALAM M. S. &« HAN'Y. 2022. Length based stock
assessment of five fish species from the marine water of
Pakistan. Sustainability 14(3): 1-11.

ROBERT M., MORANDEAU F., SCAVINNER M., FICHE M. & LAR-
NAUD P. 2020. Toward elimination of unwanted catches
using a 100mmt90 extension and codend in demersal mixed
fisheries. PLOS One 15 (7): E0235368.

RusseLL B. C. 1986. Review of the western Indian Ocean species
of Nemipterus Swainson 1839, with description of a new
species (Pisces: Nemipteridae). Senckenbergiana Biologica
67 (1-3): 19-35.

RusseLL B. C. 1990. Nemipterid fishes of the World (threadfin
breams, whiptail breams, monocle breams, dwarf monocle
breams and coral breams). Family Nemipteridae. An an-
notated and illustrated catalogue of nemipterid species
known to date (FAO Fisheries). FAO, 149 p.

RusseLL B. C. 1993. Areview of the threadfin breams of the genus
Nemipterus (Nemipteridae) from Japan and Taiwan, with
description of a new species. Japanese Journal of Ichthyol-
ogy 39 (4): 295-310.

RusseLL B. C. & Gouws G. 2013. A new species of Nemipterus
(Pisces: Nemipteridae) from the Western Indian Ocean.
Zootaxa 3630 (1): 191-197.

SALA A., HERRMANN B., DE CARLO F., LUCCHETTI A. & BRrCIC J.
2016. Effect of codend circumference on the size selection
of square-mesh codends in trawl fisheries. PLOS One 11
(7): E0160354.

SALAZAR-PEREZ C., CHOLES-RODRIGUEZ E. & MANJARRES-
MAaRTINEZ L. 2020. Short-term changes in demersal fish

assemblages exploited by an artisanal set gill net fishery
in the Caribbean Sea (Colombia). Ciencias Marinas 46
(1): 39-56.

SEN S., DasH G. R., MouamMmeED Kova K., SREENATH K. R.,
Mornapa S. K., Foranpr M. K., Zara M. S. & KumaRI
S. 2014. Stock assessment of Japanese threadfin bream,
Nemipterus japonicus (Bloch, 1791) from Veraval
water. Indian Journal of Geo-Marine Sciences 43 (4):
519-527.

SILVESTRE G. T. & GARCES L. R. 2004. Population parameters and
exploitation rate of demersal fishes in Brunei Darussalam
(1989-1990). Fisheries Research 69 (1): 73-90.

TayLor C. C. 1958. Cod growth and temperature. ICES Journal
of Marine Science 23 (3): 366-370.

ToNNIE N., ABU HENA M. K., IDRIS M. H., RAJAEEA. H., AMIN S.
M. N. & NESARUL M. H. 2018. Food and feeding habits of
Nemipterus japonicus and Nemipterus peronii from coastal
water of Bintulu, Sarawak, South China Sea. Journal of
Environmental Biology 39 (5): 857-864.

UpoH J. P. & Ukpatu J. E. 2017. First estimates of growth, recruit-
ment pattern and length-at-first-capture of Nematopalae-
mon hastatus (Aurivillius, 1898) in Okoro River Estuary,
Southeast Nigeria. Aacl Bioflux 10 (5): 1074—1084.

Uraskl M. E., FINKLE H. & WESTLEY P. A. H. 2020. Direction
and magnitude of natural selection on body size differ
among age-classes of seaward-migrating Pacific salmon.
Evolutionary Applications 13(8): 2000-2013.

VaN DENDEREN D., GisLasoN H., VAN DEN HEUVEL J. & AN-
DERSEN K. H. 2020. Global analysis of fish growth rates
shows weaker responses to temperature than metabolic
predictions. Global Ecology and Biogeography 29 (12):
2203-2213.

VIVEKANANDAN E. & James D. B. 1986. Population dynamics
of Nemipterus japonicus (Bloch) in the trawling grounds
off Madras. Indian Journal of Fisheries 33 (2): 145-154.

WaNG H. Y., SHEN S. F., CHEN Y. S., KIANG Y. K. & HEINO M.
2020. Life histories determine divergent population trends
for fishes under climate warming. Nature Communications
11 (1): 1-9.

WEBER W. & JoTHY A. A. 1977. Observations on the fish Ne-
mipterus spp., family Nemipteridae in the coastal waters
of East Malaysia. Archiv Fuer Fischereiwissenschaft 28
(2-3): 109-122.

ZACHARIA P. U. 1998. Dynamics of the threadfin bream, Nemip-
terus japonicus exploited off Karnataka. Indian Journal of
Fisheries 45 (3): 265-270.

ZAINK. M. & ABDULLAH M. . C. 2019. Length-Weight relation-
ships, condition factor and growth parameters of Perioph-
thalmus chrysospilos (Bleeker, 1852) (Gobiiformes: Gobi-
idae) in Bayan Bay, Penang, Malaysia. Sains Malaysiana
48 (2): 271-279.

Received: 28.02.2022
Accepted: 04.11.2022

283






