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INTRODUCTION  
 

The threadfin bream (Nemipterus spp.) is a member of the family Nemipteridae and 

is commonly found in tropical and subtropical regions (Innal et al., 2015). The 

distribution of the threadfin bream in Indonesia includes the waters of Java, Sumatra, 

Sulawesi, and Papua (Srihari et al., 2020). It possesses a slender, elongated body shape 

that facilitates efficient movement in water (Mohamed et al., 2022). The threadfin bream 

is predominantly pink, while the underside is silver. The head is golden and has no scale, 

and the body is covered with ctenoid scales (Bilecenoglu & Russell, 2008).The threadfin 

bream’s habitat is typically found at the depths of 5 – 80 meters, characterized by a sandy 
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Reproductive biology plays a fundamental role in fisheries management, 

since it provides essential insights into reproductive strategies and the 

characteristics of fish populations. Studies on fish reproductive biology are 

important for the effective planning of conservation and management 

strategies. Successful reproduction is a critical factor  in the growth of fish 

populations in aquatic environments. This study aimed to analyze 

reproductive aspects of threadfin breams (N. nemurus and N. furcosus) in 

the North Coast waters of East Java. Fish sampling was conducted at 

Brondong Fishing Port in Lamongan, from September to October 2023. The 

samples comprised two different species: N. nemurus with 111 individuals 

(63 males and 48 females), and N. furcosus with 154 individuals (80 males 

and 74 females). A balanced ratio of males to females was identified in the 

reproductive traits (1:1). The relationship between length and weight is 

negative allometrically. The gonads of both species reached a similar level 

of maturity. The t-test showed that fecundity and egg diameter were 

significantly different between the two species (P< 0.05). The majority of 

the captured threadfin bream exhibited immature gonads (Lc < Lm), which 

could have implication for the ecosystem conditions in the North Coast 

waters of East Java. 
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or muddy substrate. Is is commonly observed schooling in such habitat. This fish plays an 

important role in maintaining ecological balance and marine ecosystems, as it is a 

carnivorous fish that preys on marine organisms at the trophic level below it (Imtiaz 7 

Naim, 2018). 

The threadfin bream is a demersal fish that is commonly found in the Fisheries 

Management Area (FMA) 712 or the Northern Java Waters. The annual potential yield 

for demersal fish in the Northern Java Waters is estimated at 358,832 tons, with a total 

allowable catch (TAC) of 179,416 tons, while the exploitation rate reaches 1.10. An 

exploitation rate of 1 is considered overexploited, consequently fishing efforts in FMA 

712 must be reduced (Ministry of Marine Affairs and Fisheries, 2022). Fisheries 

management is important to ensure sustainable fisheries by maintaining a balance 

between the exploitation of fish resources and the biological reproduction of fish. Good 

management is based on data and information on all aspects, including the biological 

aspects of fish (Erdoğan et al., 2021). Fisheries and Maritime Affairs Office of 

Lamongan Regency reported that the threadfin bream has the second highest catch 

productivity value after the red bigeye (Priacanthus spp.) among 52 other fishery 

commodities, which is 9,173.71 tons/year (2021). These data illustrate that the threadfin 

bream is an important commodity in the North Coast waters of East Java. Even in 

Peninsular Malaysia, efforts to cultivate threadfin bream have not been successful, 

primarily due to a lack of understanding of its reproductive biology, especially with 

regard to gonadal maturity, gonadal changes, and spawning periods (Rahman & Samat, 

2021). 

Reproductive biology plays a fundamental role in fisheries management, as it 

provides fundamental insights into the reproductive strategies and fish population 

characteristics. Studies on fish reproductive biology are important for planning effective 

conservation and management strategies (Erdoğan et al., 2021). The increase in fish 

populations in waters is influenced by reproductive success (Lambert, 2008). In addition 

to its role in species survival, reproduction is also a contributor to genetic variation within 

a population (Farias et al., 2014). Understanding of reproductive biology is an important 

consideration in the assessment of management strategies for exploited populations 

(Kantun & Moka, 2022). The study of reproductive biology helps determine the optimal 

time and location for implementing fishing regulations such as closed seasons or 

protected areas. These measures can help protect spawning individuals and ensure 

reproductive success (Yi et al., 2021). 

Several studies on the reproductive biology of the threadfin bream have been 

conducted in various locations, demonstrating that the threadfin bream is an important 

commodity in fisheries. Rahman and Samat (2021) studied N. furcosus on the East 

Coast of Peninsular Malaysia and found that the male population was larger than the 

female population, with an average fecundity of 102,477 ± 43,580. Research on N. 

japonicus on the Northeast Coast of India (Rao et al., 2017) also showed a male-
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dominated population, with first gonadal maturity sizes recorded at 15.4cm for males and 

14.9cm for females. Other studies have focused on reproductive aspects such as sex ratio, 

gonadal maturity level, gonadal maturity index, size of first gonadal maturity, and 

fecundity, which are crucial for understanding population dynamics and assessing the 

impact of exploitation on fish population (Tari et al., 2015). This study provides new 

information on size at first capture, size at first gonad maturity, and gonad histology, 

which have not been previously studied in the waters of the North Coast of East Java. 

These data are essential for the management of the threadfin bream as a species of 

significant economic value in East Java, Indonesia. The aim of this study was to provide 

data on the reproductive biology of threadfin bream, which can serve as a foundation for 

sustainable management of this species. 

 
 

MATERIALS AND METHODS  
 

1. Sampling and fish samples 

A total of 265 fish samples were collected from Brondong Fishing Port, Lamongan, 

East Java, during September-October 2023, comprising two species: N. nemurus with 111 

individuals (63 males and 48 females) and N. furcosus with 154 individuals (80 males 

and 74 females). Fish samples were caught using Danish seine with a mesh size of 1 inch 

at a depth of 50-60 meters. The sampling locations are shown in Fig. (1). 

 

Fig. 1. Sampling location of Nemipterus spp. in North Coast waters of East Java 
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2. Methods 

Samples that had been separated by species according to Russell (1990) were then 

measured for length and weight. Total length was measured using a ruler with an 

accuracy of 0.1cm, while fish weight was measured using a digital scale with an accuracy 

of 0.01g. Data were then separated between males and females in each species.  

Sex ratio = number of male fish/number of female fish, followed by a chi-square 

test to see the proportion of the threadfin bream population, with a 95% confidence 

interval and a significance level (𝛼) of 0.05. The equation χ2 = ∑(𝑜𝑖 − 𝑒𝑖2 )/𝑒𝑖, where 𝑜𝑖 

is the number of male and female fish frequencies and 𝑒𝑖 is the expected frequency of 

male and female fish. 

Length-weight relationship (W), sex ratio, condition factor, fecundity, histology, 

egg diameter, size at first maturity (Lm), and size at first capture (Lc) were calculated 

using the following equations:  

 

 (Eq.1) 

Where, W = fish weight (g), L = total length (cm), a = intercept, and b = regression 

coefficient. The value of b was interpreted as isometric growth (b=3), negative allometric 

growth (b<3), and positive allometric growth (b>3). The coefficient of determination 

(R2) and parameters a and b were estimated by linear regression analysis after 

logarithmically transformed equations (Amira et al., 2016). 

The relative condition factor (Kn) was calculated using the following equation:  

  (Eq.2) 

Where, Kn = condition factor, W = fish weight (g), L = total length (cm), a and b from 

Eq. (1). According to Lloret-Lloret et al. (2022), the condition factor is classified into 

three parameters, namely <0.95 for fair, 0.95-1.05 for good, and >1.05 for excellent. 

Fish samples were dissected, and then the gonads were removed and observed to 

determine the sex of fish based on morphological characteristics. Fish gonads were used 

to determine the gonadal maturity stage, fecundity, egg diameter, egg histology, and size 

at first gonadal maturity (Lm). Gonadal maturity level is classified based on Effendie 

(2002), as shown in Table (1). 

 

Table 1. Classification of the gonadal maturity stages according to Effendie (2002) 

Gonad 

Maturity 

Stage 

Female Male 

I The ovary is small, extends to the 

front of the body cavity, and has a 

smooth surface. 

Testes are small, clear in color, and 

the tip is visible in the body cavity 
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II Ovary size is larger. Ovary color 

is yellowish, and eggs are not yet 

clearly visible 

Larger testes size, white 

III Ovaries are yellow in color and 

morphologically the eggs begin to 

appear 

The surface of the testes appears 

jagged, the color gets whiter and the 

size gets bigger. 

IV Ovary gets bigger, egg is yellow, 

easy to separate. Oil grains are 

not visible, filling 1/2 to 2/3 of the 

abdominal cavity 

The appearance is more obvious, 

with the testes becoming more 

solid. 

V Ovary wrinkled, thick wall, 

residual eggs found near the 

release 

The testes at the back are deflated 

and the ones near the discharge are 

still full. 

 

Fecundity was calculated only on female fish in the GMS III and IV, using the 

gravimetric method according to Effendie (2002). We then preserved the gonads in a 4% 

formalin solution to maintain their shape. Gonad subsamples were taken from three parts, 

namely anterior, median, and posterior, then weighed and counted for fecundity 

determination. Fecundity (F) was determined following Effendie (2002) using the 

following equation: 

 (Eq.3) 

Where, F = fecundity, G = total gonad weight (g), Q = partial gonad weight (g), and nt = 

number of eggs in the subsample. 

Ten eggs from each of the parts of the gonads were observed under a compound 

binocular microscope with a magnification of 4x and an ocular micrometer of 10 μ, 

which was equipped with OptiLab.  

Histological observation using the Harris hematoxylin-eosin method involves 

seven stages: fixation, dehydration, clearing, embedding and blocking, sectioning, 

staining, and mounting. Gonads were cut with a thickness of 5-8 µm and then stained 

using hematoxylin and eosin. Each oocyte development was photographed and classified 

based on the categorization set in the study of Wu et al. (2008). 
The differences in fecundity and egg diameter were analyzed using an 

independent t-test. Previously, the Kolmogorov-Smirnov normality test and Levene's 

homogeneity test were conducted. When the significance value obtained from Levene's 

test exceeds 0.05, the data meet the assumptions for a parametric t-test; meanwhile, the 

significance value is less than 0.05, and the Mann-Whitney test (non-parametric t-test) is 

performed using the SPSS application.  
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The size at first gonadal maturity (Lm) was estimated using the Spearman–Karber 

method (Udupa, 1986), as follows: 

 (Eq.4) 

Where, m = log length at first maturity, xk = log midpoint of the last length class, x = log 

interval, and pi = proportion of mature fish. 

The size of the fish at first capture (Lc) was calculated using the equation (Sparre 

& Venema, 1999):  

 
And 

 
Where, SL = estimated value, SLc = relative cumulative frequency, L = midpoint 

of the length class, and S1 and S2 = constants from the logistic curve formula. 

 
 

RESULTS  
 

1. Morphological comparison of N. nemurus and N. furcosus 

Nemipterus nemurus species has a pinkish body coloration on the dorsal side and a 

silvery-white coloration on the ventral side. On the side of the body, there are two similar 

yellowish lines from behind the eyes to the base of the tail. The dorsal fin of N. nemurus 

is pale yellow with yellow edges. The membrane on the first and second rays is bright 

red; the anal fin is white; the forked caudal fin has a red base with the upper lobe 

producing long filaments; the pectoral fin is pink; and the pelvic fin is white. The upper 

jaw consists of two to five pairs of canine teeth. The dorsal part has six vertical patterns. 

Meanwhile, N. furcosus has a pale pink coloration on the dorsal side and a silvery-white 

coloration on the ventral side. The morphology of both species can be seen in Fig. (2). 

 

 

a) 
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b) 

 

 

 

Fig. 2. Morphological differences between (a) N. nemurus and (b) N. furcosus 

 

Fig. (3) shows the length distribution of both species. For N. nemurus, the highest 

proportion is in the 15.6– 16.5cm class (28%), and the lowest in the ≥ 18.6cm class (3%). 

In N. furcosus, the highest distribution occurs in the 16.6– 17.5cm class (29%), while the 

lowest is in the ≤ 13.5cm class (1%). 

 

a) 

 

b) 

 

Fig. 3. Length distribution between (a) N. nemurus and (b) N. furcosus in the North Coast 

waters of East Java 

 

 

 

2. Sex ratio 

The sex ratio of N. nemurus and N. furcosus in the North Coast waters of East Java 

shows a difference of 1:0.76 and 1:0.93, respectively, which indicates that both species of 

threadfin bream have a balanced sex ratio (α=0.05). The sex ratio can be seen in Tables 

(2, 3).  
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Table 2. Sex ratio of N. nemurus 

Sex 
Frequency 

(oi) 

Expected 

frequency 

(ei) 

X2 

calculated 
M/F Ratio 

Male 63 
55.5 

1.01 
1.31 1:0.76 

Female 48 1.01 

Total 111  2.02   

 

Table 3. Sex ratio of N. furcosus 

Sex 
Frequency 

(oi) 

Expected 

frequency 

(ei) 

X2 

calculated 
M/F Ratio 

Male 80 
77 

0.12 
1.08 1:0.93 

Female 74 0.12 

Total 154  0.24   

Explanation: 

X²calculated = X² 0.05(2-1) = 3.841 

Result: Since X²calculated < X²table, the null hypothesis (Ho) is accepted, indicating a balanced sex ratio. 

M/F = Male/Female 

 

3. Length-weight relationship 

The length-weight relationships of N. nemurus and N. furcosus are 0.0686 L2.6327 

and 0.0553 L2.778, respectively. The growth patterns of N. nemurus and N. furcosus show 

negative allometric values, with b values of 2.63 and 2.77, respectively (Fig. 4). 

 

a) 
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b) 

 
Fig. 4. Length-weight relationship of threadfin bream a) N. nemurus and b) N. furcosus in 

the North Coast waters of East Java 

 

4. Gonadal maturity stage 

The composition of the gonadal maturity stages of the threadfin bream (N. nemurus 

and N. furcosus) is classified into stages I, II, III, and IV. The proportion of gonadal 

maturity stages of the threadfin bream can be seen in Fig. (5). 

 

a)  

 

b) 

 
Fig. 5. Gonadal maturity stage of male and female threadfin bream (a) N. nemurus and 

(b) N. furcosus in the North Coast waters of East Java 

  

 The highest gonadal maturity stage value in male and female of N. nemurus is at 

stage II, while male N. furcosus has the highest proportion at stage II (38%) and female at 

stage IV (54%). The lowest proportion in N. nemurus is at stage IV (5%) and female at 

stage I (13%), while both male and female N. furcosus are at stage I with 15% and 6%, 

respectively.  
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5. Relative condition factor (Kn) 

The average relative condition factor (Kn) value across all class ranges is around 1. 

The Kn values for both species show similar results, with N. nemurus having a Kn of 

0.78-1.24 with an average of 1±0.09 and N. furcosus 0.67-1.22 with an average of 

1±0.09. The highest Kn value for N. nemurus is at a length of 16.5- 17.5cm, which is 

1.05, and the lowest at a length of ≥18.6 cm, which is 0.90 (Fig. 6.). 

The Kn values of both species within the class intervals show quite different results. 

For N. nemurus, the class interval with the highest percentage is the size of 15.6- 16.5cm, 

and the lowest is the size of ≥ 18.5cm. The highest proportion of N. furcosus is in the size 

of 16.6- 17.5cm, and the lowest is in the size of ≤ 13.5cm (Fig. 7.). 

 

a)  

 

b)  

 

Fig. 6. Condition factor of threadfin bream (a) N. nemurus and (b) N. furcosus in the 

North Coast waters of East Java 
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Fig. 7. Proportion of condition factor of (a) N. nemurus and (b) N. furcosus in the 

North Coast waters of East Java 

 

6. Distribution of egg diameters 

The distribution of egg diameters of the two species shows a difference. Based on 

the independent t-test, the significance was P= 0.003, which is less than 0.05, indicating a 

significant difference between the two species. The diameter of the eggs of both species 

ranges from 0.11 mm to 0.55 mm, with an average egg diameter of 0.32 ± 0.09 mm for N. 

nemurus and 0.36 ± 0.08 mm for N. furcosus. N. nemurus has the highest number at the 

size of 0.43 mm (20%) and the lowest at the size of 0.55 mm (0.21%). N. furcosus has the 

highest number at the size of 0.43 mm (24%) and the lowest at the size of 0.11mm 

(0.23%). The distribution of egg diameters can be seen in Fig. (8). 

 

 

a) 

 

a) 

 

b) 
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b) 

 

 
 

Fig. 8. Distribution of egg diameter (a) N. nemurus and (b) N. furcosus in the 

North Coast waters of East Java 

 

The results of the egg diameter distribution in both species show the presence of two 

peaks. The egg distribution of N. nemurus forms peaks at sizes of 0.19 and 0.43mm, 

while N. furcosus forms peaks at sizes of 0.23 and 0.43mm. The formation of these two 

peaks indicates that the eggs of the threadfin bream are not released in a single spawning, 

due to the varying sizes or maturity levels of the eggs. 

 

7. Fecundity 

The fecundity of the two species of threadfin bream shows a difference; N. nemurus 

has a fecundity ranging from 10,147 to 86,944 eggs with an average of 37,689 eggs, 

while N. furcosus has a fecundity ranging from 16,038 to 108,649 eggs with an average 

of 60,153 eggs. Based on the t-test, P= 0.000 (< 0.05), indicating a significant difference 

in the fecundity values of the two species.  

 

8. Gonad histology 

Gonad histology is observed to examine development in detail (Fig. 9.). In Stage I, 

ovaries contain clusters of oogonia and oocytes that remain in the chromatin nucleolus 

phase (Fig. 9a.). Stage II is the early maturation, where the secondary growth oocyte is 

located in the cortical alveoli (ca), the oocyte enlarges, and the nucleus shrinks. At this 

stage, the nucleus still occupies a central position and is surrounded by cytoplasm. (Fig. 

9b.). Stage III shows the gonads reaching mid-maturity. Secondary growth in the form of 

yolk granules (yg) is accompanied by the growth of oocytes and oogonia. This stage of 
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oocyte development is quite significant (Fig. 9c.). Stage IV is the final maturation, where 

the growth of the oocyte is at the stage of nuclear migration. At this stage, the oocyte is 

filled with yolk, the nucleus begins to migrate towards the micropyle, and the cortical 

alveoli adhere to the cell membrane (Fig. 9d.). Stage V is the spawning preparation stage, 

where the nucleus has disintegrated and is no longer visible, and there are hydrated yolk 

granules (hyg), primary oocytes (po), and oogonia (Fig. 9e.). Stage VI is the post-

ovulation follicle stage (pof), the final growth oocyte with hydrolyzed yolk granules, 

oogonia, and oocytes in the primary growth condition (po) (Fig. 9f.). Stage VII is the 

resting stage, with primary growth oocytes and oogonia. This stage has many empty 

follicles and there are unfertilized yolk granules that undergo resorption (atresia) (Fig. 

9g.). 

 

   

    

  

(a) (b) 

(c) (d) 

(e) (f) 

Og   

po 

nu 

po 

nu 
hy

g 

cm 

nu 

cm 

pof 

mn 

ca 

hyg 



Hidayat et al., 2025 1202 

 

Fig. 9. Histological observation of the Nemipterus ovary, a) immature; b) early 

maturation; c) mid-maturation; d) final maturation; e) spawning prepared; f) active 

spawning; g) spent. Notes: Oogonia (og), primary oocyte (po); nucleus (nu), cortical 

alveoli (ca), yolk granule (yg), cell membrane (cm), hydrated yolk granule (hyg), post 

ovulatory follicle (pof) 

 

9. Size at first maturity (Lm) and size at first caught (Lc) 

The size at first gonadal maturity in Table (4) shows that both species have similar 

values, with the first gonadal maturity of N. nemurus at 18.42cm and N. furcosus at 

17.34cm. The size at first capture for N. nemurus and N. furcosus is 15.02 and 16.75cm, 

respectively. 

 

Table 4. Size at first maturity (Lm) and size at first capture (Lc) of N. nemurus and N. 

furcosus in the North Coast waters of East Java 

Species Frequency (ind) Lm (cm) Lc (cm) 

N. nemurus 111 18.42 15.02 

N. furcosus 154 17.34 16.75 

 

The size at first capture value in Table (4) shows that both species are smaller than 

the size at first gonad maturity value (Lc<Lm). This calculation shows that the threadfin 

bream in the North Coast waters of East Java are caught before reaching maturity or still 

in their productive age.  

 
 

DISCUSSION 
 

The average lengths of N. nemurus and N. furcosus in the North Coast waters of 

East Java are 15.7 ± 1.7cm and 17.3 ± 1.3cm, respectively. In comparison, N. japonicus 

from the northeast coast of India has an average length of 17.3 ± 0.19cm (Rao et al., 

2017). The average length of N. randalli in the central Aegean Sea of Turkey is 16.01 ± 

2.35cm (Yapici & Filiz, 2019). Different results were obtained for N. furcosus on the 

East Coast of Peninsular Malaysia, which ranged from 9- 27cm (Rahman & Samat, 

2021). Another study on N. japonicus in the Makassar Strait showed that the length of 

(g) 

pof 

nu 
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males ranged from 15.0 to 27.3cm and females ranged from 15.0 to 23.0cm. Variations in 

length differences are influenced by the sampling period and different habitat conditions, 

such as food availability, temperature, and genetic differences at specific locations. For 

example, fish with high food availability and optimal temperature may have better growth 

compared to fish with lower food availability and optimal temperature (Carlotti et al., 

2007). 

The length-weight relationship of N. nemurus and N. furcosus showed values of 

0.0686L2.6327 and 0.0553L2.778, respectively. This indicates that both species have negative 

allometric values, meaning that the increase in length is faster than the increase in weight. 

Other research shows that N. furcosus in Kuantan, Pahang, Malaysia, has negative 

allometric growth (Rahman & Samat, 2021). Nemipterus randalli from Antalya Bay 

shows positive allometric growth (Innal et al., 2015). This difference may be due to 

genetic factors of the different species. Other causes can be influenced by habitat, and 

one of the factors with a significant effect is temperature. Temperature will affect 

physiology and metabolism. The availability of food is also an important factor that 

determines fish growth (Viadero, 2019). Previous studies reported b values ranging from 

2.7 to 2.9 for Nemipterus species found in Terengganu waters, Malaysia, which is similar 

to those recorded in this study (Habib et al., 2021). 

The sex ratio of N. nemurus and N. furcosus were 1:0.76 and 1:0.93 respectively, 

which means that the population of the threadfin bream in the North Coast waters of East 

Java is in a balanced state. A balanced sex ratio, where males and females are equal (1:1) 

or females outnumber males, is generally considered to be the ideal population for 

maintaining recruitment and population stability (Hosny & Al-Jaber, 2017). The study 

by Innal et al. (2015) shows that N. randalli in Antalya Bay, Turkey has a male-to-

female ratio of 0.9:1. N. japonicus in Sarawak, Malaysia shows a significantly male-

dominated sex ratio (Nettely et al., 2016). The female-to-male sex ratio of N. japonicus 

on the Saurashtra Coast of Gujarat is 1.08:1 (Sarman et al., 2018). The sex ratio of N. 

furcosus landed at Sungailiat Fishing Port is 1.1:1 (Persada et al., 2016). Calculating the 

sex ratio of the same species at different times and places can also yield different values. 

Sex ratio are influenced by environmental conditions, including temperature, habitat 

quality, food competition, and predation pressure (Vandeputte et al., 2012). Variations 

in sex ratios can fluctuate throughout the year, influenced by factors such as seasonality, 

maturation periods, differences in growth rates between males and females, differences in 

mortality rates for each sex, and the selectivity effects of fishing gear size (Innal et al., 

2015). 

Relative condition factor (Kn) in N. nemurus and N. furcosus has an average around 

1 in all classes. N. nemurus has  Kn values of 0.78-1.24 with an average of 1±0.09, while 

N. furcosus has  Kn values of 0.67-1.22 with an average of 1±0.09. The Kn values of 

male N. furcosus in Kuantan, Malaysia, is 1.26-1.39 and female 1.25-1.39 (Amira et al., 

2016). Another study on N. japonicus in the Gulf of Suez, Egypt, had Kn values of 0.95-
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1.72 and 1.01-1.62 for males and females, respectively (Amine, 2012). The average Kn 

of both species in this study is in good condition, as they have values of 0.95-1.05. Kn 

values are influenced by external factors, namely water quality and food availability. 

Ecosystem productivity is a contributing factor to the value of the condition factor 

(Amira et al., 2016). Internal factors that can affect the value of Kn are the gonad 

maturation process, which requires energy to be allocated to the reproductive process. 

Condition factors can describe the fish's reproductive cycle (Effendie, 2002).  

Gonad maturity stage shows that N. nemurus and N. furcosus have different results. 

This difference may be caused by competition for food resources and the same spawning 

location. The same habitat can cause competition, thereby affecting the gonad maturity 

level. Other factors that influence differences in GSI are environmental differences, 

reproductive strategies, and species differences (Chattopadhyay, 2017). 

The diameter of N. nemurus eggs ranges from 0.05 to 0.6mm, while N. furcosus 

eggs range from 0.1 to 0.52mm, both showing two modes (Fig. 8.), which means that the 

eggs of the threadfin bream do not mature simultaneously. The threadfin bream spawn by 

releasing their eggs gradually or partially. Based on the independent t-test, the egg sizes 

of the two species were significantly different (P< 0.05). The size of the eggs will 

increase with the increase in gonad maturity due to the deposition of yolk during the 

process of vitellogenesis. Genetic factors and food availability in the environment 

determine egg size. The size of the egg will produce a large larva at hatching (Bone and 

Moore, 2008). The large size of the egg has negative impacts, namely longer 

development time, higher oxygen requirements, and greater visibility to predators (Hart 

& Reynolds, 2002). 

The fecundity of N. nemurus and N. furcosus in the North Coast waters of East Java 

differed significantly based on the t-test results, with the fecundity values of the two 

species ranging from 10,147-86,944 with an overall average of 35,576±22,518 and 

16,038-108,648 with an overall average of 59,508±26,041, respectively. Another study 

on the fecundity of N. japonicus and N. furcosus in the East Coast of Peninsular Malaysia 

varied between 54,970-236,938 with an average of 102,477 ± 43,580 (Rahman & 

Samat, 2021). Nemipterus japonicus in the North-east Coast of India has a fecundity 

ranging from 13,176 to 123,875 (Rao et al., 2017). A similar study in Indonesia found 

that N. furcosus from Jakarta Bay had a fecundity range of only 39,728 to 40,921 

(Persada et al., 2016). According to Rahman and Samat (2021), fecundity increases 

during the spawning season. This difference may be due to different collection periods 

and variations in fecundity that depend on several factors. Influencing factors include 

species, size, and age (Rahman & Samat, 2021).  

Histological observations were conducted to examine the development of the 

ovaries in the threadfin bream (Nemipterus spp.). The results of the histological study of 

the female gonad are similar to the previous study of the threadfin bream from Malaysian 

waters (Nettelly et al., 2016), where ovarian development was classified into seven 
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growth stages: (I) immature, (II) early immaturity, (III) intermediate maturity, (IV) final 

maturity, (V) spawning preparation, (VI) spawning active, and (VII) spent stage. 

The size at first gonad maturity (Lm) of N. nemurus and N. furcosus has different 

values, namely 18.4 and 17.3cm, respectively, while the size at first capture (Lc) is 15 

and 16.7cm. This study shows that N. nemurus and N. furcosus have Lc<Lm values, 

meaning that most of the captured fish have not yet reached gonad maturity.  The 

difference in Lm between the two indicates competition within the same habitat, whether 

for food or shelter. Another study of N. japonicus in the waters of Banten Bay reported 

Lm value of 19.6cm (Oktaviyani et al., 2016). This difference may be caused by 

variations in water quality, genetic characteristics of the population, regional differences, 

and fishing pressure (Leet et al., 2011). Fish that experience pressure from overfishing 

tend to mature their gonads more quickly at smaller sizes, as a form of reproductive 

strategy to sustain their generation (Cardoso & Haimovici, 2014). The value of Lm can 

vary due to climatic conditions, food availability, fishing, and changes in growth rates 

(Nair et al., 2021). 

Information regarding the initial size of gonadal maturity is an important parameter 

in determining the minimum size of fish caught (Meshram et al., 2021). This study 

reveals that most of the fish caught have not yet reached gonadal maturity, which 

threatens the sustainability of species. 

This study presents important basic information about the reproductive biology, 

growth and condition of male and female of N. nemurus and N. furcosus in the North 

Coast waters of East Java. The maturity result would help determine the minimum 

acceptable catch size to ensure the sustainability of these species. In order to prevent the 

overfishing, it is necessary to implement mesh size regulation with strict management. 

 
 

CONCLUSION 
 

Nemipterus nemurus and N. furcosus in the North Coast waters of East Java have a 

balanced sex ratio (1:1). The fecundity of N. furcosus is higher compared to N. nemurus 

with average values of 37,689 and 60,153. The size at first gonadal maturity of N. 

nemurus is reached at a length of 18.42 cm, while the size at first gonadal maturity of N. 

furcosus is 17.34cm. The size at first capture is smaller than the size at first gonadal 

maturity (Lc < Lm), indicating that the fish are caught before reaching reproductive age. 

As a result, overfishing could threaten the sustainability of threadfin bream population in 

the North Coast waters of East Java. 
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