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Abstract 
  

The city of Tarakan, Indonesia, benefits economically from abundant marine biological resources, one of which is 

the layur fish, known commercially as ribbonfish. The purpose of this study was to analyze the growth character of 

the layur fish (Lepturacanthus savala).  The method of this quantitative and descriptive study was to analyze the 

growth of layur fish L. savala in the Juata waters off the coast from the city of Tarakan. Body shape, length, weight, 

and sex ratio data were collected from sites selected by the purposive sampling method based on trawl fishing 

catch. Secondary data, collected from interviews of fishing personnel, included the number of catches using 

trawling gear and trawl fishing location. The length ranges of male from 20,4 to 54,0 cm with an average length of 

37,2±16.8 cm (n=255) and the length ranges of female from 20,5 to 68 cm with an average length of  44,25±23.75 

cm (n=275). The results showed that maximum length of male layur fish was smaller than the maximum length of 

female fish, which were 59.352 cm at 267 d and 72.638 cm at 315 d, respectively. The result shows a negative 

allometric growth pattern male and female layur fish was found to be the same and sex ratio of male to female has 

a ratio of 1,0: 1,8 with a percentage of males at 48.11% and females at 51.89%. The majority of male and female 

fish exhibited a thin body shape (51,4% of male and 52% of female). 
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Introduction 

 
The city of Tarakan is located on the west coast 

of Tarakan Island, a small landmass off the east coast 

of North Kalimantan province. Adjacent to the city’s 

coast is an estuarine ecosystem with abundant 

marine fishery resources, including a wealth of high-

value marine biota, such as nomei and layur fish 

(Salim et al., 2019). A 2018 report published by the 

Central Statistics Agency (BPS) in the city of Tarakan 

stated that the Juanta capture fisheries sector 

catches 2,145.20 tons annually, contributing 

significantly to local revenue (BPS, 2018). 

The layur fish L. savala has a long, elongated 

body and is considered bycatch by the trawl fishing 

industry in the Tarakan area (Salim et al., 2019). 

Layur fish are caught by trawling gear twice a month 

at neap tide (Salim et al., 2019) and are widespread 

in all territorial waters of Indonesia. It is carnivorous 

and cannibalistic, preying on other fish (Vianita R., 

2014), and practices vertical diurnal migration that 

distinguishes the adult from the juvenile feeding 

grounds. Generally, the adults forage during the day 

and migrate to the bottom of the water column at 

night. It is known commercially as the ribbonfish and 

has high economic value including that as an export 

commodity (Bambang, 2018) in increasing demand 
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in Taiwan, Korea, Japan, and China (Muhammad et 

al., 2017). The high demand for layur fish contributes 

significantly to the capture fisheries sector in 

Indonesia and has had a positive impact on the 

economic well-being of the fishing community 

(Airlangga et al., 2018).  

 

Rachmawati and Hartati (2017) found that 

layur fish represented 32.90% of the total annual 

demersal fishery catch in Pangandaran waters in 

West Java, but in 2015 they represented 47.31%. 

Bonte and Firdaus (2012) investigated total fish 

captured by trap net in Tarakan waters and found 17 

total species, only 0.14% of which were layur fish. The 

high demand for layur fish leads to potential of 

overfishing. For sustainable management, more 

studies on the growth, mortality, and exploitation of 

the species are necessary (Effendie, 2002). The 

objective of this research is to analyze the growth of 

layur fish L. savala from Juata waters off the coast of 

the city of Tarakan using the von Bertalanffy growth 

model, allometric model, and body shape. The result 

of this research may be used to predict the maximum 

length of fish and determine the size of fish allowed 

to be caught based on the growth period length.  The 

Aim of this research was to analyze the growth 

character of layur fish (L. savala) in the Juata waters 

of Tarakan City. 
 

 

Materials and Methods 
 

This research was carried out in October 

2018–January 2019. A total of 12 sample collection 

sites were determined using a purposive sampling 

method of fish caught by trawl fishing.  The sampling 

goal was to collect at least 10% of the catch is 

expected to represent the population length, weight, 

sex, and body shape. Measurements were done to 

obtain a qualitative description of growth for use in 

the von Bertalanffy model. In addition, descriptive 

data regarding layur fish mortality were obtained. 

 

Secondary data were obtained from interviews 

that included the number of trawl fish catches. 

Absolute growth was determined using the Von 

Bertalanffy model (Sparre and Seibren, 1999). 

Growth parameters were quantified with the maturity 

level factor using the class mode method attributed 

to the von Bertalanffy model. The maturity structure 

variable was used to derive the following linear 

equation, plotting L (t) and (∆L / ∆t). The theoretical 

age of L. savala can be estimated separately with 

empirical equations when the length is equal to zero 

(Sparre and Seibren, 1999).  

 

The growth model was used to determine by 

weight-length relationship. The following is the growth 

model formula based on characteristics and 

population index using length and weight data, 

changed to logarithmic form. A growth model with 

allometry uses a formula based on Weatherley 

(1972).  Growth method with allometric characteristic 

uses a formula based on (Lagler, 1961; Effendie, 

1979). 

 

Result and Discussion 
 

Length structure distribution  

 

The total number of sample measured was 

530 fishes, with 255 males (48.11%) and 275 

females (51.89%). The length of male fish was 

distributed within 10 classes with the most fish (93, 

or 36.47%) in the 31.6+1.5 cm range, while one fish 

(0.39%) was 51.5+2.5 cm (Table 1.). Female fish 

were also categorized, and 93 fish (40.36%) were 

35.15+2.05 cm, and one fish (0.36%) was 64.15 + 

3.85 cm. However, there were two class ranges not 

found in female fish, representing 53.85+6.35 cm 

(Table 2). 
 

 

Table 1. Length distribution of male L. savala 

 

Length of Fish Number of Fish Percentage 

20.4 – 22.4 13 5.10 

22.5 – 24.7 5 1.96 

24.8 – 27.2 11 4.31 

27.3 – 30.0 9 3.53 

30.1 – 33.1 93 36.47 

33.2 – 36.5 76 29.80 

36.6 – 40.2 39 15.29 

40.3 – 44.3 5 1.96 

44.4 – 48.9 3 1.18 

49.0 – 54.0 1 0.39 
 

 

Table 2. Length distribution of female L. savala 

 

Length of Fish Number of Fish Percentage 

20.5 – 23.0 13 4.73 

23.1 – 26.0 4 1.45 

26.1 – 29.3 16 5.82 

29.4 – 33.0 97 35.27 

33.1 – 37.2 111 40.36 

37.3 – 42.0 25 9.09 

42.1 – 47.4 8 2.91 

47.5 – 53.4 0 0.00 

53.5 – 60.2 0 0.00 

60.3 – 68.0 1 0.36 

 

Variable absolute growth  

 

The form of the regression equation differed 

from other regression equations because the 

regression equation lines are located on the X-axis. 

This indicates the growth of males was at a maximum 

at zero on the Y-axis. The X-axis represents the growth 

rate and the Y-axis represents the length. The 
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regression equation obtained using the growth speed 

and length of males was y = -0.051x + 3.0254 with a 

correlation value of 0.5587 (55.87%). The regression 

equation is used to obtain maximum growth where 

the formula is –a/b. The maximum growth was 

59.332 cm. The value of b explains the growth rate 

using formula –b. The growth rate was 0.051 cm.day-

1 (Figure 1.). The value of a is constant. 

 

Figure 1 demonstrates the von Bertalanffy 

model based on the growth speed and length 

relationship of males, showing the maximum growth 

in males was 59.332 cm with an average daily growth 

rate of 0.051 cm.day-1. The average daily growth was 

obtained using formula –b. This is in accordance with 

Effendie (1997) in which fish growth was 

autocatalytic when a growth rate is zero, then there is 

no future length growth. 

 

According to Firdaus and Salim, (2013); Gazali 

Salim, (2015); Salim and Kelen, (2018); Indarjo et al., 

(2020); Firdaus et al. (2020), the regression line in 

Figure 1 and 2 explains that to get the maximum 

growth (L∞) and the speed of growth coefficient 

based on the regression equation y = a + bx using the 

formula of Sparre and Seibren (1999) that is the 

average length-model value (- a / b) is used to assess 

the asymptotic length (L () using the linear regression 

method, while the growth coefficient (K) is -b. 

Correlation values obtained in the regression 

equation are used to analyze two different variables 

between the total length and total weight of layur fish 

(L. savala) using correlation criteria based on 

(Sarwono, 2006). According to Sarwono (2006) if the 

correlation value is zero then there is no correlation 

value; if the correlation value between> 0-0.25 has a 

very weak correlation value; if the correlation value 

between> 0.25-0.50 has a weak correlation value; if 

the correlation value between> 0.5-0.75 has a 

Sufficient correlation value; if the correlation value 

between> 0.75-0.99 has a very strong correlation 

value and if the correlation value 1 has a perfect 

correlation value. 

 

 
 

Figure 1. The von Bertalanffy model based on the growth rate and length relationship of male fish Lepturacanthus savala 

 

 

 
 

Figure 2. The von Bertalanffy model based on growth rate and length relationship of female fish Lepturacanthus savala 
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Figure 2 demonstrates the von Bertalanffy 

model of the growth (X-axis) and length (Y-axis) of 

females. The regression equation is y = -0.0469x + 

3.4067 with a correlation value of 0.6974 (69.74%). 

As the regression equation line reached the X-axis, 

the growth of females reached a maximum with a 

growth speed of zero on the Y-axis. The von 

Bertalanffy growth equation describes the lifetime 

pattern of somatic growth and the growth of an 

exploited fish population. There are two separate 

equations. A pre-maturity equation, in which all 

energy is used towards somatic growth and a post-

maturity equation, in which all or some energy is used 

for reproduction. The age at maturity is a parameter 

of somatic growth provided in the growth equation. 

The asymptotic curve demonstrates that all or some 

energy is devoted to reproduction. The linear curve 

shows that all energy is used for somatic growth 

(Lester et al., 2004). 

 

Based on the von Bertalanffy model formula, 

the maximum length growth of females (Figure 2.) 

shows the average daily growth rate of 0.0469 

cm.day-1 with the maximum length growth of 72.638 

cm. The growth equation of males, obtained by using 

the orthogonal polynomial type 6 of Von Bertalanffy 

model, was y= -7E-12x6 + 7E-09X5 - 3E06X4 + 

0.0005X3 - 0.0481X2 + 2.5136X + 4.4493 with a 

correlation value of 0.99975 (99.975% ). Figure 3 

demonstrates that males at age zero are 

approximately 3.652 cm in length. Fish obtained from 

trawl catches were 37.2+16.8 cm. The smallest 

captured male was 20.4 cm at age 8 d. The age can 

be obtained using the von Bertalanffy model formula. 

The largest captured male was 54 cm at age 51 d, but 

this was not the maximum length in the growth model 

(59.332 cm, at age 267 d. Ahmad (2008) noted that 

the maximum length of layur fish in Palabuhan Ratu, 

West Java was 125 cm at age 8 y, representing a 

growth rate of 13.94cm.y-1.  

 
Figure 3. Polynomial orthogonal type 6 of von Bertalanffy model in male fish Lepturacanthus savala 

 

 

 
Figure 4. Polynomial orthogonal type 6 of Von Bertalanffy Model in female fish Lepturacanthus savala 
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The growth regression equation of female 

Layur fish determined using von Bertalanffy model 

was y = -4E-12X6 + 4E-09X5 - 2E-06X4 + 0.0004X3 - 

0.0467X2 + 2.7682X + 5.4425  with a correlation 

value of 0.9996 (99.96%). Figure 4 shows that 

females at age 0 d were 4.167 cm, while the 

maximum length of females was 72.638 cm. The 

trawl catch of females was 20.5–68 cm (44.25 + 

23.75 cm). The smallest size of female fish was 

reached at approximately 6 d and the largest size was 

approximately 58 d; however, according to the model, 

females can reach a maximum length of 72.638 cm 

at 315 d. According to Rizvi and Deshmukh (2003) 

reported the maximum length and age of a related 

species, L. savala from Mumbai, India waters was 

64.0 cm at 3.3 y.   This is in accordance with the 

finding of (Rachmawati and Hartati, 2017) where in 

Pangandaran waters of Analysis of fish (L. savala) 

population parameter obtained asymptotic total 

length (TL) = 111,00cm, growth rate (K) = 0,56.y-1.  

According to Nazrul et al. (2018)  in major fish landing 

centers of south-east Bangladesh where The 

asymptotic length L. savala (L∞) = 111 cm and growth 

coefficient (k) 0.34 y-1. According to  Memon et al 

(2016)  explain growth population fish of L. savala in 

Pakistan waters were L∞ 133.35 cm and k=0.130y-1. 

Agustina et al. (2016) explain that fish of L. savala 

landed in Labuan Banten with a fishing ground from 

the Sunda Strait waters, has the results asymptotic 

length (L∞) 710,41 mm for females and 856,52 mm 

for males and value of the growth coefficient (k) for 

female and male were 0,30.mon-1 and 0,23.mon-1 

respectively. 

 

Variable length-weight relationship  

 

The relationship between the length and 

weight of male fishes was y= 1.237x -0.5824. The 

value of b in the regression equation is 1.237 (Figure 

5a.). While the relationship between the length and 

weight of females was y = 1.3557x - 0.7668 (Figure 

5b.) with a correlation value of 0.6324 (63.24%).  

 

The relationship between the length and 

weight of male fishes was y= 1.237x -0.5824, with a 

correlation value of 0.5821 (58.21%). The value of b 

in the regression equation is 1.237 (Figure 5a.). 

Effendie (1979) considers the growth allometrically 

negative if the value of b< 3. This indicates that the 

growth of males was faster in length than in body 

weight. While the relationship between the length and 

weight of females was y = 1.3557x - 0.7668 (Figure 

5b.) with a correlation value of 0.6324 (63.24%). The 

value  of  b  of  the  regression  equation  was  1.3557 

 

 

 
 

Figure 5. Length and weight relationship of male (a) and female (b) fish Lepturacanthus savala 
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(Figure 5b), which indicates a lack of allometric 

growth (Effendie, 2002). The growth in length of 

females was faster than in body weight.  

 

This is in accordance with the finding of 

(Rachmawati and Hartati, 2017) where in 

Pangandaran waters of Analysis of fish (L. savala) has 

the result shows a negative allometric growth pattern 

(b = 2,92). However this differs from the Pakistan 

waters in 2009-2010 explained that the estimated 

values of length-weight relationship for L.savala were 

b = 3.191 (R2=0.960) n = 1391 (Positive-Allometry). 

Pakhmode et al. (2013) explained that the L. savala 

fish found off the Ratnagiri coast obtained a value of 

b = 3.2285 with positive allometric growth. 

 

Male and female fish body condition 

 

Among 255 male fish, there were four body 

shapes: very thin (0.4%), thin (51.4%), fat (40.8%), 

and very fat (7.5%) (Table 3.). In January 2019, fish 

were generally thin. This is consistent with Effendie 

(1997), in which November-December is a transition 

season between the east and west, causing an 

increase in water temperature whereby energy is 

used to adapt to the fluctuating aquatic environment, 

so most layur fish were likely actively foraging during 

that time. Environmental factors influence fish body 

shapes (Salim, 2013; 2015; Firdaus et al., 2018). 

 

Among 275 female fish, there were five body 

shapes obtained: very thin (0.4%), thin (52%), ideal 

(1.1%), fat (40%), and very fat (6.5%) (Table 3.). This 

indicates that females had less body fat than males, 

likely because derived energy from food in female fish 

was used towards reproduction and energy was 

distributed to the eggs (Effendie, 2002). 

 
Table 3. Number (%) of Male and Female Fish 

Lepturacanthus savala with Different Body 

Shape 

 

Body Shape Male Female 

Very thin 0.4 0.4 

Thin 51.4 52.0 

Ideal 0 1.1 

Fat 40.7 40.0 

Very fat 7.5 6.5 

 

 

Conclusion 
 

The results obtained that the sex ratio of male 

and female layur fish (L.savala) was 1: 1.08 with a 

percentage of males at 48.11% and females at 

51.89%. Absolute growth using the Von Bertalanffy 

model for infinitive growth of layur fish was 59.332 

cm with a growth rate of 0.051cm.d-1 for 267days and 

female L.savala of 72.638 cm with a growth rate of 

0.0469 cm.d-1 for 315 d. The growth of male and 

female layur fish (L.savala) is negative allometri with 

correlation values ranging of 0.607+0.025 

(moderate). The growth model of the male layur 

(L.savala) condition index has a thin body shape of 

51.4% and a fat body shape of 40.8%, while a female 

layur fish has a thin body shape of 52%, a fat body 

shape of 40%. 
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