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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 quantitative and descriptive study was to analyze the growth of layur fish Lepturacanthus savala in the Juata waters off the coast from the city of Tarakan. Body shape, length, weight, and sex 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 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 long-term growth relationship of male and female layur fish was found to be the same, and characteristics of allometry were absent. The majority of male and female fish exhibited a thin body shape.
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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 (Nur Bambang, 2018) in increasing demand 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 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. 

Materials and Methods
Study Sites  
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. 

Data Collection
Samples were collected from trawl catch, using the technique of Setting and Hauling.  The sampling goal was to collect at least 10% of the catch is expected to represent the population length, weight, sex, and body shape data were collected at the Laboratory of Fisheries Biology, Faculty of Fisheries and Marine Sciences, University of Borneo Tarakan, 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.
Data Analysis
Variable Absolute Growth 
Absolute growth was determined using the Von Bertalanffy model (Sparre and C., 1999).

Lt = L∞ (1-e-k(t-t0))

Where:
Lt	 = length of L. savala at age t (unit of time)
L∞    	= theoretical maximum length of L. savala (asymptotic length)
K 	= Coefficient of layur growth (per unit time)
t0 	= Theoretical age of L. savala when the length is zero

Age Structure Variable
Growth parameters were quantified with the maturity level factor using the class mode method attributed to the von Bertalanffy model of (Sparre and C., 1999), specifically:
(∆L/∆t) = (L2 - L1) / (t2 – t1)
L(t) = (L2 + L1)

Where:
∆L / ∆t 	= Relative growth
∆L 	= Length of L. savala
∆t	= Difference in time between L. savala length measurements
L (t) 	= Average length of mode L. savala

The maturity structure variable was used to derive the following linear equation, plotting L (t) and (∆L / ∆t) values:

Y = a + bx
Where:
a = ((∑y/n) – (b (∑x/n)))
b = (n∑(xy) – (∑x)( ∑y)) / (n∑x2 – (∑x)2)

The average long-mode value (– a/b) is used to assess the asymptotic length (La) using the linear regression method, while the growth coefficient (K) is –b.

The theoretical age of L. savala can be estimated separately with empirical equations when the length is equal to zero (Pauly as cited in Sparre and C., 1999);

Log (-t0) = 0.3922-0.275 (Log L∞1.038 (Log K)

    L∞ 	= Asymptote length of L. savala (cm)
    K 	= Coefficient of L. savala growth rate
    t0 	= Theoretical age of L. savala when the length is zero (ys)

Variable Length and Weight Relationship
The growth model is used to determine by weight-length relationship, by

W= a Lb

Where:    	
W 	= 	Total weight of L. savala (gr)	
L 	= 	Total length of L. savala (cm)
a and b  = 	Constant (intercept)

The following is the growth model formula based on characteristics and population index using length and weight data, changed to logarithmic form:

Variable Condition Factor
A growth model with allometry uses a formula based on Weatherley (1972):

Kn = 
Where:		
W 	=	total weight of L. savala (gr)
w^ 	= 	predicted weight of L. savala (gr)

w^ (W= aLb from regression equation of weight-length relationship).

	Growth method with allometric characteristic uses a formula based on Lagler (1961) as cited in Effendie (1979) (Effendie, 1979) namely:
K (TI) =  105 x  
Where:		
W 	:	total weight of L. savala (gram)
L 	: 	total length of L. savala (mm)
105	: 	This formula is used so that K (TI) approaches one 

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).

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



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 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 regression equation was obtained using growth speed and length. 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 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 (Figure 1). The value of a is constant.

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

 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%).
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. 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.
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) explains the average daily growth rate of 0.0469 cm/day 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 13.94 cm/y. 

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


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 demonstrates 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. Rizvi and Deshmukh (2003) reported the maximum length and age of a related species, Lepturacanthus savala from Mumbai, India waters was 64.0 cm at 3.3 y.

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%). 



Figure 5. Length and weight relationship of male (a) and female (b) fish Lepturacanthus savala

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). Effendi (1997) 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 [13]. 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 5B), which indicates a lack of allometric growth (Effendie, 1997). The growth in length of females was faster than in body weight.

Male and Female Fish Body Condition
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



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 explain fish body shapes (Firdaus et al., 2018; Salim, 2015a, 2015b).
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, 1997).

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 infinitif growth of layur fish was 59.332 cm with a growth rate of 0.051cm/day for 267days and female layfish (L.savala) of 72.638 cm with a growth rate of 0.0469 cm/day for 315days. 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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Relationship Length and Weight of Male Fish Ribbon	1.5502283530550898	1.4983105537896	1.5502283530550898	1.5622928644564709	1.469822015978159	1.3944516808262208	1.40823996531185	1.459392487759229	1.48995847942483	1.4377505628203899	1.3944516808262208	1.313867220369149	1.5550944485783198	1.5171958979499685	1.4842998393467901	1.48995847942483	1.5899496013257099	1.5786392099680699	1.5550944485783198	1.552668216112189	1.5622928644564709	1.51188336097887	1.3117538610557509	1.4842998393467901	1.4983105537896	1.4983105537896	1.526339277389839	1.5390760987927798	1.54032947479087	1.5550944485783198	1.3783979009481409	1.5289167002776498	1.5289167002776498	1.526339277389839	1.54032947479087	1.5786392099680699	1.34044411484012	1.5024271199844299	1.4857214264815799	1.5037906830571781	1.4842998393467901	1.3263358609287514	1.5092025223311001	1.4232458739368101	1.4232458739368101	1.4232458739368101	1.4232458739368101	1.3891660843645299	1.313867220369149	1.40823996531185	1.604226053084469	1.32014628611105	1.3783979009481409	1.5538830266438701	1.526339277389839	1.5550944485783198	1.4828735836087501	1.57403126772772	1.48995847942483	1.3096301674258999	1.4857214264815799	1.48995847942483	1.4842998393467901	1.5250448070368499	1.4983105537896	1.5378190950732691	1.5622928644564709	1.5378190950732691	1.5514499979728791	1.5390760987927798	1.5705429398819017	1.32014628611105	1.3783979009481409	1.5538830266438701	1.4857214264815799	1.5786392099680699	1.5237464668115601	1.5502283530550898	1.48995847942483	1.5490032620257899	1.5514499979728791	1.5550944485783198	1.4983105537896	1.4771212547196582	1.5854607295084999	1.4983105537896	1.57403126772772	1.5622928644564709	1.5378190950732691	1.5514499979728791	1.4857214264815799	1.53402610605614	1.32014628611105	1.3783979009481409	1.5538830266438701	1.5622928644564709	1.5550944485783198	1.4969296480732091	1.4842998393467901	1.48995847942483	1.4828735836087501	1.4857214264815799	1.48995847942483	1.4842998393467901	1.49415459401844	1.51188336097887	1.4983105537896	1.5502283530550898	1.5502283530550898	1.5378190950732691	1.4857214264815799	1.4857214264815799	1.5705429398819017	1.5786392099680699	1.530199698203079	1.4885507165004399	1.530199698203079	1.530199698203079	1.5237464668115601	1.5502283530550898	1.48995847942483	1.3096301674258999	1.526339277389839	1.5171958979499685	1.4983105537896	1.57403126772772	1.51188336097887	1.4983105537896	1.5622928644564709	1.5502283530550898	1.4857214264815799	1.3117538610557509	1.4800069429571499	1.48995847942483	1.4828735836087501	1.4828735836087501	1.4857214264815799	1.48995847942483	1.3096301674258999	1.4828735836087501	1.4800069429571499	1.3096301674258999	1.4857214264815799	1.5171958979499685	1.4842998393467901	1.5910646070264987	1.5314789170422598	1.5682017240669901	1.5051499783199098	1.5440680443502801	1.5563025007672908	1.5314789170422598	1.5797835966168101	1.4913616938342682	1.5185139398778909	1.5314789170422598	1.4313637641589898	1.5682017240669901	1.5797835966168101	1.5682017240669901	1.4771212547196582	1.5563025007672908	1.5314789170422598	1.5440680443502801	1.5682017240669901	1.5051499783199098	1.5185139398778909	1.5622928644564709	1.57403126772772	1.5965970956264599	1.5854607295084999	1.6334684555795898	1.5314789170422598	1.5797835966168101	1.5314789170422598	1.5051499783199098	1.5910646070264987	1.5185139398778909	1.6020599913279601	1.5622928644564709	1.5502283530550898	1.5185139398778909	1.5314789170422598	1.5051499783199098	1.5051499783199098	1.4983105537896	1.5051499783199098	1.5378190950732691	1.5440680443502801	1.5185139398778909	1.623249290397899	1.4913616938342682	1.4313637641589898	1.6627578316815723	1.5185139398778909	1.5797835966168101	1.5185139398778909	1.4771212547196582	1.5185139398778909	1.6720978579357209	1.6434526764861901	1.5185139398778909	1.7323937598229691	1.5185139398778909	1.5185139398778909	1.5682017240669901	1.6020599913279601	1.5563025007672908	1.623249290397899	1.6532125137753408	1.5797835966168101	1.5563025007672908	1.5910646070264987	1.5314789170422598	1.4771212547196582	1.5051499783199098	1.5682017240669901	1.5563025007672908	1.5185139398778909	1.5314789170422598	1.5314789170422598	1.5250448070368499	1.6020599913279601	1.5910646070264987	1.6127838567197401	1.4771212547196582	1.5682017240669901	1.5797835966168101	1.5051499783199098	1.5563025007672908	1.5682017240669901	1.5910646070264987	1.5682017240669901	1.5314789170422598	1.5185139398778909	1.5502283530550898	1.5502283530550898	1.4842998393467901	1.5622928644564709	1.4828735836087501	1.4996870826183999	1.4996870826183999	1.49415459401844	1.4756711883244285	1.48995847942483	1.4885507165004399	1.4248816366310699	1.48995847942483	1.5728716022004789	1.4842998393467901	1.48995847942483	1.48995847942483	1.4857214264815799	1.5171958979499685	1.51188336097887	1.3117538610557509	1.3424226808222099	1.1903316981702898	1.3424226808222099	1.09691001300806	1.0791812460476198	1.1139433523068398	1.2041199826559199	1.27875360095283	1.2041199826559199	1.0791812460476198	1.06069784035361	1.301029995663979	1.2900346113625198	1.1461280356782408	1.26717172840301	1.623249290397899	1.4232458739368101	1.3891660843645299	1.3802112417116101	1.4313637641589898	1.24303804868629	1	1.2900346113625198	1.1760912590556798	1.1760912590556798	1.2041199826559199	1.25527250510331	1.26717172840301	1.3521825181113609	1.06069784035361	1.4313637641589898	1.4313637641589898	1.4149733479708198	1.4232458739368101	1.623249290397899	1.06069784035361	1.3802112417116101	1.3117538610557509	1.301029995663979	1.1903316981702898	1.06069784035361	1.3891660843645299	1.2041199826559199	1.21748394421391	1.2041199826559199	1.2041199826559199	1.1760912590556798	1.1461280356782408	1.0413926851582298	1.25527250510331	1.26717172840301	1.24303804868629	1.3891660843645299	1.301029995663979	1.36172783601759	1.3424226808222099	1.4232458739368101	1.4149733479708198	1.0791812460476198	1.4313637641589898	1.4313637641589898	1.26717172840301	1.0791812460476198	1.06069784035361	1.301029995663979	1.2900346113625198	1.1461280356782408	1.26717172840301	1.623249290397899	1.4232458739368101	1.3891660843645299	1.3802112417116101	1.4313637641589898	1.4313637641589898	1.4313637641589898	1.5440680443502801	1.3324384599156101	1.1139433523068398	1.1760912590556798	1.1760912590556798	1.2041199826559199	1	1.1903316981702898	1.5314789170422598	1.3521825181113609	1.3979400086720399	1.3979400086720399	1.5563025007672908	1.301029995663979	1.24303804868629	1.27875360095283	1.1760912590556798	1.1760912590556798	1.1760912590556798	1.25527250510331	1.2041199826559199	1.27875360095283	1.06069784035361	1.25527250510331	1.1461280356782408	1.26717172840301	1.301029995663979	1.2304489213782714	1.24303804868629	1.623249290397899	1.4149733479708198	1.3891660843645299	1.4232458739368101	1.2900346113625198	1.301029995663979	1.27875360095283	1.2041199826559199	1.3521825181113609	1.301029995663979	1.24303804868629	1.4313637641589898	1.4313637641589898	1.5563025007672908	1.3324384599156101	1.623249290397899	1.1139433523068398	1.27875360095283	1.2900346113625198	1.301029995663979	1.623249290397899	1.4313637641589898	1.4313637641589898	1.3802112417116101	1.2041199826559199	1.2900346113625198	1.09691001300806	1.27875360095283	1.27875360095283	1.2041199826559199	1.2041199826559199	1.24303804868629	1.1903316981702898	1	1.1461280356782408	1.0791812460476198	1.06069784035361	1.3324384599156101	1.26717172840301	1.2041199826559199	1.359835482339889	1.2278867046136699	1.3424226808222099	1.1139433523068398	1.3424226808222099	1.27875360095283	1.1461280356782408	1.3424226808222099	1.1760912590556798	1.1461280356782408	1.2041199826559199	1.1139433523068398	1.3979400086720399	1.36172783601759	1.3979400086720399	1.1760912590556798	1.27875360095283	1.1461280356782408	1.3802112417116101	1.301029995663979	1.0791812460476198	1.25527250510331	1.3979400086720399	1.4623979978989599	1.4313637641589898	1.4471580313422201	1.5314789170422598	1.3802112417116101	1.6901960800285101	1.2304489213782714	1.2304489213782714	1.5051499783199098	1.36172783601759	1.5185139398778909	1.4149733479708198	1.36172783601759	1.2041199826559199	1.2041199826559199	1	1.1139433523068398	1.0413926851582298	1.0413926851582298	1.2041199826559199	1.2041199826559199	1.25527250510331	1.5910646070264987	1.2304489213782714	1.32221929473392	1.6127838567197401	1.3424226808222099	1.3802112417116101	1.301029995663979	1.3424226808222099	1.1461280356782408	1.7993405494535801	1.6434526764861901	1.25527250510331	1.2041199826559199	1.27875360095283	1.36172783601759	1.36172783601759	1.5051499783199098	1.4313637641589898	1.5440680443502801	1.6901960800285101	1.3424226808222099	1.27875360095283	1.3424226808222099	1.1461280356782408	1.1760912590556798	1.1139433523068398	1.3979400086720399	1.32221929473392	1.1461280356782408	1.1461280356782408	1.1461280356782408	1.1760912590556798	1.5051499783199098	1.4471580313422201	1.3979400086720399	1.1139433523068398	1.3424226808222099	1.4313637641589898	1.0413926851582298	1.27875360095283	1.25527250510331	1.301029995663979	1.25527250510331	1.2304489213782714	1.2304489213782714	1.27875360095283	1.3891660843645299	1.26717172840301	1.3802112417116101	1.1461280356782408	1.301029995663979	1.301029995663979	1.2900346113625198	1.06069784035361	1.24303804868629	1.2041199826559199	1.1139433523068398	1.3324384599156101	1.5563025007672908	1.1461280356782408	1.3324384599156101	1.1461280356782408	1.2041199826559199	1.2900346113625198	1.27875360095283	Length of Fish

Weight of Fish


Relationship Length and Weight of Fmale Fish Ribbon	1.5502283530550898	1.4983105537896	1.4116197059632298	1.5622928644564709	1.5378190950732691	1.5751878449276608	1.563481085394409	1.5705429398819017	1.5658478186735201	1.5998830720736898	1.5774917998372298	1.563481085394409	1.5550944485783198	1.5622928644564709	1.5622928644564709	1.48995847942483	1.5490032620257899	1.563481085394409	1.5786392099680699	1.4232458739368101	1.5453071164658201	1.32014628611105	1.4842998393467901	1.5622928644564709	1.5502283530550898	1.5550944485783198	1.57403126772772	1.5751878449276608	1.586587304671752	1.5943925503754299	1.34044411484012	1.3783979009481409	1.5658478186735201	1.586587304671752	1.5670263661590598	1.5490032620257899	1.57403126772772	1.3159703454569198	1.4828735836087501	1.5751878449276608	1.34044411484012	1.5250448070368499	1.4983105537896	1.4800069429571499	1.4983105537896	1.4983105537896	1.4842998393467901	1.57403126772772	1.5378190950732691	1.4857214264815799	1.5514499979728791	1.4800069429571499	1.48995847942483	1.5670263661590598	1.5538830266438701	1.4857214264815799	1.48995847942483	1.4828735836087501	1.4842998393467901	1.48995847942483	1.4756711883244285	1.4857214264815799	1.48995847942483	1.3117538610557509	1.57403126772772	1.4983105537896	1.4842998393467901	1.5622928644564709	1.5378190950732691	1.4857214264815799	1.5514499979728791	1.4800069429571499	1.32014628611105	1.3783979009481409	1.5538830266438701	1.4857214264815799	1.48995847942483	1.4828735836087501	1.4842998393467901	1.48995847942483	1.4828735836087501	1.4857214264815799	1.48995847942483	1.4842998393467901	1.3117538610557509	1.3117538610557509	1.4983105537896	1.4065401804339599	1.5622928644564709	1.5378190950732691	1.4857214264815799	1.313867220369149	1.5465426634781301	1.48995847942483	1.4828735836087501	1.5538830266438701	1.4857214264815799	1.48995847942483	1.4969296480732091	1.51188336097887	1.530199698203079	1.4969296480732091	1.5390760987927798	1.5037906830571781	1.5250448070368499	1.5786392099680699	1.4983105537896	1.4983105537896	1.5378190950732691	1.5622928644564709	1.5378190950732691	1.4857214264815799	1.5514499979728791	1.5211380837040398	1.48995847942483	1.530199698203079	1.5538830266438701	1.4857214264815799	1.48995847942483	1.4828735836087501	1.4842998393467901	1.48995847942483	1.4828735836087501	1.313867220369149	1.530199698203079	1.4983105537896	1.4983105537896	1.5378190950732691	1.5622928644564709	1.5378190950732691	1.5550944485783198	1.586587304671752	1.5211380837040398	1.530199698203079	1.5428254269591799	1.5538830266438701	1.4857214264815799	1.48995847942483	1.4828735836087501	1.4842998393467901	1.48995847942483	1.4828735836087501	1.313867220369149	1.48995847942483	1.51188336097887	1.5378190950732691	1.4842998393467901	1.4842998393467901	1.5250448070368499	1.59769518592551	1.5390760987927798	1.5024271199844299	1.5250448070368499	1.5670263661590598	1.5024271199844299	1.445604203273599	1.48995847942483	1.5378190950732691	1.5378190950732691	1.5171958979499685	1.51054501020661	1.5250448070368499	1.5390760987927798	1.5250448070368499	1.5314789170422598	1.5314789170422598	1.51188336097887	1.5185139398778909	1.6334684555795898	1.4913616938342682	1.8325089127062408	1.4913616938342682	1.623249290397899	1.5185139398778909	1.5051499783199098	1.5051499783199098	1.5314789170422598	1.5051499783199098	1.4771212547196582	1.4771212547196582	1.5051499783199098	1.4913616938342682	1.5682017240669901	1.5682017240669901	1.5965970956264599	1.5682017240669901	1.5563025007672908	1.5622928644564709	1.5314789170422598	1.5563025007672908	1.5622928644564709	1.4771212547196582	1.5185139398778909	1.5314789170422598	1.5682017240669901	1.4771212547196582	1.4983105537896	1.5051499783199098	1.4771212547196582	1.4771212547196582	1.5440680443502801	1.4623979978989599	1.4771212547196582	1.4771212547196582	1.5314789170422598	1.5682017240669901	1.4771212547196582	1.4913616938342682	1.4771212547196582	1.5682017240669901	1.6532125137753408	1.6532125137753408	1.5910646070264987	1.5910646070264987	1.6334684555795898	1.6283889300503109	1.6434526764861901	1.6127838567197401	1.5797835966168101	1.5563025007672908	1.5314789170422598	1.5440680443502801	1.4913616938342682	1.5314789170422598	1.5797835966168101	1.5051499783199098	1.51188336097887	1.5314789170422598	1.5314789170422598	1.5563025007672908	1.5797835966168101	1.5314789170422598	1.5797835966168101	1.5314789170422598	1.5314789170422598	1.5563025007672908	1.5563025007672908	1.5682017240669901	1.5563025007672908	1.5682017240669901	1.5682017240669901	1.5797835966168101	1.5563025007672908	1.5563025007672908	1.6334684555795898	1.5314789170422598	1.6627578316815723	1.5314789170422598	1.5682017240669901	1.5440680443502801	1.5682017240669901	1.5563025007672908	1.5440680443502801	1.5314789170422598	1.51188336097887	1.5250448070368499	1.5250448070368499	1.5622928644564709	1.4983105537896	1.5171958979499685	1.5514499979728791	1.5514499979728791	1.48995847942483	1.5010592622177499	1.5550944485783198	1.4842998393467901	1.5037906830571781	1.5490032620257899	1.5622928644564709	1.32014628611105	1.34044411484012	1.5132176000679398	1.5250448070368499	1.5622928644564709	1.5037906830571781	1.3979400086720399	1.301029995663979	1.09691001300806	1.5797835966168101	1.4232458739368101	1.25527250510331	1.3424226808222099	1.36172783601759	1.3521825181113609	1.5314789170422598	1.3979400086720399	1.24303804868629	1.4065401804339599	1.24303804868629	1.24303804868629	1.1760912590556798	1.21748394421391	1.1760912590556798	1.26717172840301	1.06069784035361	1.25527250510331	1.0413926851582298	1.3324384599156101	1.5563025007672908	1.4313637641589898	1.4313637641589898	1.3802112417116101	1.3891660843645299	1.4232458739368101	1.623249290397899	1.26717172840301	1.1461280356782408	1.2900346113625198	1.301029995663979	1.3424226808222099	1.24303804868629	1.27875360095283	1.0791812460476198	1.27875360095283	1.1903316981702898	1.1139433523068398	1.24303804868629	1.3117538610557509	1.301029995663979	1.3424226808222099	1.3979400086720399	1.09691001300806	1.5797835966168101	1.4232458739368101	1.25527250510331	1.3424226808222099	1.36172783601759	1.3521825181113609	1.5314789170422598	1.3979400086720399	1.24303804868629	1.3891660843645299	1.3802112417116101	1.2304489213782714	1.24303804868629	1.1760912590556798	1.2041199826559199	1.21748394421391	1.06069784035361	1.5797835966168101	1.4232458739368101	1.25527250510331	1.3424226808222099	1.5314789170422598	1.3521825181113609	1.1903316981702898	1.2304489213782714	1.1760912590556798	1.301029995663979	1.3979400086720399	1.24303804868629	1.21748394421391	1.25527250510331	1.24303804868629	1.301029995663979	1.3521825181113609	1.21748394421391	1.26717172840301	1.3979400086720399	1.06069784035361	1.09691001300806	1.3424226808222099	1.1903316981702898	1.21748394421391	1.1760912590556798	1.26717172840301	1.06069784035361	1.25527250510331	1.26717172840301	1.1760912590556798	1.1903316981702898	1.3979400086720399	1.4065401804339599	1.36172783601759	1.3424226808222099	1.24303804868629	1.3979400086720399	1.2041199826559199	1.25527250510331	1.21748394421391	1.5797835966168101	1.301029995663979	1.3979400086720399	1.5797835966168101	1.4232458739368101	1.36172783601759	1.3521825181113609	1.5314789170422598	1.3979400086720399	1.24303804868629	1.3891660843645299	1.24303804868629	1.24303804868629	1.1760912590556798	1.1760912590556798	1.21748394421391	1.1760912590556798	1.26717172840301	1.06069784035361	1.25527250510331	1.301029995663979	1.3979400086720399	1.5797835966168101	1.4232458739368101	1.36172783601759	1.3521825181113609	1.5314789170422598	1.3979400086720399	1.24303804868629	1.3891660843645299	1.24303804868629	1.24303804868629	1.1760912590556798	1.1760912590556798	1.21748394421391	1.1760912590556798	1.26717172840301	1.06069784035361	1.25527250510331	1.36172783601759	1.3802112417116101	1.2304489213782714	1.1760912590556798	1.25527250510331	1.5314789170422598	1.36172783601759	1.3424226808222099	1.25527250510331	1.4232458739368101	1.3424226808222099	1.09691001300806	1.301029995663979	1.3979400086720399	1.3979400086720399	1.3521825181113609	1.1760912590556798	1.25527250510331	1.26717172840301	1.25527250510331	1.1760912590556798	1.2304489213782714	1.0413926851582298	1.1760912590556798	1.5797835966168101	1.0413926851582298	1.3424226808222099	1.1461280356782408	1.6127838567197401	1.1139433523068398	1.1139433523068398	1.1760912590556798	1.1760912590556798	1.1760912590556798	1	1	1.0791812460476198	1.0791812460476198	1.4471580313422201	1.3802112417116101	1.4771212547196582	1.3802112417116101	1.4313637641589898	1.3979400086720399	1.1760912590556798	1.2304489213782714	1.3424226808222099	1.0413926851582298	1.1461280356782408	1.2041199826559199	1.2304489213782714	1.1760912590556798	1.0791812460476198	1.301029995663979	0.95424250943932498	1.2304489213782714	1.2304489213782714	1.1139433523068398	1.2041199826559199	1.1760912590556798	1.25527250510331	1.3802112417116101	1.3424226808222099	1.27875360095283	1.1139433523068398	1.32221929473392	1.623249290397899	1.6812412373755898	1.4471580313422201	1.4471580313422201	1.6720978579357209	1.6334684555795898	1.6720978579357209	1.5797835966168101	1.36172783601759	1.27875360095283	1.2041199826559199	1.3424226808222099	1.1760912590556798	1.2304489213782714	1.36172783601759	1.1139433523068398	1.0413926851582298	1.2041199826559199	1.1461280356782408	1.27875360095283	1.3424226808222099	1.2304489213782714	1.3424226808222099	1.2304489213782714	1.2041199826559199	1.32221929473392	1.32221929473392	1.301029995663979	1.3424226808222099	1.32221929473392	1.3424226808222099	1.3424226808222099	1.301029995663979	1.32221929473392	1.6127838567197401	1.301029995663979	1.7160033436347999	1.36172783601759	1.3424226808222099	1.32221929473392	1.3424226808222099	1.27875360095283	1.25527250510331	1.25527250510331	1.25527250510331	1.3424226808222099	1.36172783601759	1.4232458739368101	1.2304489213782714	1.24303804868629	1.25527250510331	1.25527250510331	1.2041199826559199	1.24303804868629	1.3979400086720399	1.1760912590556798	1.3521825181113609	1.21748394421391	1.26717172840301	1.0413926851582298	1.06069784035361	1.25527250510331	1.3424226808222099	1.4232458739368101	1.21748394421391	Length of Fish
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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 quantitative and descriptive study was to analyze 

the growth of layur fish Lepturacanthus savala in the Juata waters off the coast 

from the city of Tarakan. Body shape, length, weight, and sex 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 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 long-term growth relationship of male and female layur fish was 

found to be the same, and characteristics of allometry were absent. The majority 

of male and female fish exhibited a thin body shape. 
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