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Abstract. The grouper is one of the coral fishery commodities with high 
economic value. One of the members of the Serranidae family is the 
yellow-edged lyretail (Variola louti). In Sibolga waters, this fish was 
caught by traps and handline. The exploitation of yellow-edged lyretail in 
Sibolga waters was carried out continuously. Therefore, it was necessary to 
take good management measures to maintain the sustainability of this fish. 
This study was conducted in Sibolga from April-December 2016. This 
study aims to get information about population parameters, size 
distribution, and growth patterns of the fish in Sibolga waters. The size 
distribution of the yellow-edged lyretail caught was 24-41 cm, with an 
average length of 31.57 cm. The weight of the yellow-edged lyretail caught 
ranged from 200-680 g. The mean weight was 395.53 g. The growth 
pattern of the yellow-edged lyretail is negative allometric. The growth 
equation for a yellow-edged lyretail was Lt = 48.55 (1 – e-0.1 (t-0.7806)). The 
value of length at first captured (Lc) = 31,99 cm. Natural mortality (M) = 
0.42/year, fishing mortality (F) = 0.50/year. The exploitation rate = 
0.55/year, it means the exploitation rate of the yellow-edged lyretail in 
Sibolga waters slightly exceeds the optimum 

1 Introduction  
Grouper has many species and belongs to reef fish resources, and is a prime commodity 
with high economic value. Grouper in Indonesia consists of various species, including 
humpback grouper, brown marble grouper, leopard grouper, giant grouper, and others. 
Grouper, included in the sub-family Epinephelinae, consists of 161 species belonging to 15 
genera [1]. [2] stated that the grouper species are scattered in tropical and subtropical 
waters. Most of them (110 species) were found in Indo Pacific waters.  

Many groupers are very important commodities as they have a very high economic 
value, which may reach US$50/kg in Hong Kong [1]. As primary predators, groupers are 
carnivorous fish within the food chain system of coral reef ecosystems. The grouper has a 
long-life span of several decades, and the gonads mature to an advanced age approaching 
its age. Groupers typically belong to the protogynous hermaphrodite group; young fish are 
female and, after adulthood, transform into males [3]. The yellow-edged lyretail (Variola 
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louti) belongs to the family Serranidae. [4] It is reported that yellow-edged lyretail is a 
species associated with coral reefs; it lives at a depth of 3-240 m, usually less than 15 m, 
and in clean water.  

Sibolga waters, North Sumatera, is a part of the Indian Ocean West Sumatera Waters 
(FMA 572). [5] stated that Sibolga is one of the coastal areas located on the west coast of 
Sumatra and has become one of the fisheries productions centers in this region. It can be 
seen with the establishment of the Fishing Port of Nusantara or Pelabuhan Perikanan 
Nusantara (PPN) by the Ministry of Maritime Affairs and Fisheries. Fishing activities, 
especially capture fisheries in the city of Sibolga very high include grouper. In 2018, there 
were up to 31,155.84 tonnes of fish caught in Sibolga by the number of fishermen 7,595 
people [6] 

Grouper fisheries in Sibolga is a small-scale fishery. The Sibolga grouper was caught by 
using handline and traps. Grouper catches with handlines 15% of the total catch, included 
yellow-edged lyretail. Information on the biology and population parameters of yellow-
eyed catfish in Sibolga waters is still limited. Therefore, research related to this issue is 
necessary to ensure that good management measures can be taken to conserve this fish in 
this area. This study aims to obtain information about population parameters, size 
distribution, and growth patterns of yellow-eyed catfish in Sibolga waters. 

2 Materials and methods   

2.1 Data collection 

Data and information were collected from April to December 2016 in the Pelabuhan 
Perikanan Nusantara (PPN) Sibolga. Total samples were 235 individuals recorded from 
handline fisheries. The total length and weight were collected for analysis of this study.  

 
 Fig. 1. Sampling location in Sibolga. 
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2.2 Data analysis 

Population parameters were observed, including growth, mortality, and exploitation rates, 
length at first capture. Growth parameters, length asymptotic (L∞), i.e., the maximum 
length of fish theoretically, the growth coefficient (K) allegedly using the ELEFAN I 
method in FISHAT II software [7]), and age theoretical (to) is estimated by an empirical 
equation [8] : 

Lt = L∞ * (1-e-k(t-to))                      (1)  
 
to was calculated using the formula [9] 

 
 Log (-t0) = -0.392 - 0.275 *log L  - 1.038 *log K   (2) 

 
Total mortality (Z) estimation was carried out with the catch conversion curve method with 
Length (Length converted catch curve) [8]. Fishing mortality (F) and exploitation rate (E) 
are calculated by formula [8]): 

Z = M + F        (3) 
E =F/Z        (4) 

 
The natural mortality (M) was calculated using formula by [10]:  

      
log M = -0.0066 - 0.279 log L  + 0.6543 log K + 0.4634 log T  (5)  

 
Where T (°C) = the annual mean water temperature.  
 
Analysis of the length-weight relationship using equations 

 
W=aLb         (6) 

 
where: W = the weight, a = constant, L = the length, and b is value exponential between 2-5 

3 Results and discussion 

3.1 Length distribution 

During the study, 235 individuals of the yellow-edged lyretail (Variola louti) were landed 
at Sibolga. The yellow-edged lyretail (Variola louti) distribution is between 24 and 41 cm 
TL with an average size of 31.57 cm (Fig. 2). This range size was larger than reported by 
Wahbeh [11] that the range size was between 15.5- 39.5 cm.  The weight of the fish caught 
ranged from 200-680 g, with an average weight of 395.53 g. 
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Fig. 2. Size distribution of the yellow-edged lyretail (Variola louti) 

3.2 Relationship of length and weight 

The length-weight relationship of V. variola was W=0.1167 x L 2.3505. with r=0.8671. The b 
value was lower than 3 (b < 3), which means the growth pattern was negative allometric. 
The b value in this present study was smaller than from Guam, which was b =3.[12].  In 
general, the range of b values was 2.5-3.5 [13]. [14] stated that the value of b is influenced 
by physiological growth conditions such as gonadal maturity level or food. [15], [16] added 
that b value was influenced by the condition of biology and environment, geographical, 
temporal, and sampling factor. [17] suggested that an allometric growth may be related to 
the lack of a suitable food supply for larger fish.  
 

 
Fig. 3. Length-weight relationship of the yellow-edged lyretail (Variola louti) 
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3.3 Growth parameter (L∞, K, t0) 

Variola louti has growth equation is Lt = 48.55 (1 – e-0.1 (t-0.7806)) which was asymptotic 
length (L∞) = 48.55 cm TL, the growth rate (k) =0.13/year, and to= –0.78 year. The L∞ 
and k value in present research were smaller than in Aldabra Atoll, Seychelles and in the 
gulf of Acaba which was the L∞ =51 cm, k = 0.48 [16] and L∞ = 54.6 - 65.7 cm, k = 0-1 
0.102 per year [11]. 

 [19] stated that the difference in asymptotic length was caused by fishing gear 
selectivity, aquatic environment, habitat differences, and genetic variation. The difference 
in growth coefficient (K) was a factor in asymptotic length [20]. [21] argued that 
geographically, relative differences in local habitat quality, such as food availability, space, 
predator presence, and fishing pressure, can affect the growth of grouper. In addition, the 
difference of growth rates (k) value in one species is also caused by the difference in 
growth size. [11], [22] and [23] added that differences influence the coefficient growth in 
location, the method used, environment conditions, the length of maximum fish, and the 
number of samples. The k value of the yellow-edged lyretail <1 indicates that this fish is 
growing slowly [20] and has a relatively long life [10]  
 

 
Fig. 4. Growth of the yellow-edged lyretail (Variola louti) 

3.4 The length at first captured (Lc) 

The size of the first fish caught or length at first capture (Lc) is 50% retained fraction (fish 
caught) from fishing gear. Fish with sizes below Lc will pass from fishing activities and 
develop to a larger size [24].  The length at first capture for the Variola louti was estimated 
as Lc = 31.99 cm. This length was larger than in the Saleh Bay, Lc=25.16 cm [25] 
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Fig. 5. The length at first capture of the yellow-edged lyretail (Variola louti) 

3.5 The mortality  

The value of natural mortality (M) of Variola louti = 0. 42/year, fishing mortality (F) = 
0.50 year-1, and total mortality (Z) = 0.92 year-1. The exploitation rate (E) = 0.55 year-1. It 
means exploitation rate has reached optimum (Figure 6). 

 
Fig. 6. Catch curve of the yellow-edged lyretail (Variola louti) 
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Fig. 6. Catch curve of the yellow-edged lyretail (Variola louti) 

According to [8] and [26] the M value was affected by the average temperature of water 
and growth rate (k). The M-value of this grouper at Sibolga was relatively low. This 
condition, being influenced by the growth value of this fish, was small (Sparre et al.1999). 
According to [24] classification, which declared that the M value which is classified as high 
ranged from 1.5 to 2.5, this is following the statement of [27] The fishing mortality (0.50) 
is more than natural mortality (0.42), which indicates biological overfishing is occurring. 
Biological overfishing occurs when fishing mortality reaches a level where biomass in the 
stock has a negative marginal growth or slows biomass growth [28]. [20] stated that the 
optimal exploitation rate was when E = 0.5. This condition explained that the yellow-edged 
lyretail fisheries in the Sibolga area were currently optimum (E > 0.5). The management 
measure for this fishery is not to increase the catch effort (vessel units, trips) and still use a 
precautionary approach to the harvest 
 

3.6 Recruitment  

The recruitment pattern of the yellow-edged lyretail is presented in Figure 7—the species 
experience two peak recruitment times in one year. The model on the recruitment chart 
shows individual additions new to the fish population. The addition can be an individual 
due to reproduction or increase due to migration from other places. Some groupers have a 
similar pattern, such as Plectropomus areolatus, P. laevis, P. leopardus, P. maculatus, dan 
P. oligacanthusin Karimunjawa [29]. The recruitment pattern of the yellow-edged lyretail 
in Sibolga was partial spawning. [30] stated that partial peak recruitment was common in 
tropical fish species. The peak recruitment of Variola louti was thought to occur in July and 
October.  This period is assumed to be the spawning period of the grouper, resulting in 
numerous new individuals entering the water. 
 

 

 
Fig. 7. Recruitment pattern of yellow-edged lyretail (Variola louti) 
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4 Conclusions  

Yellow-edged lyretail (Variola louti) caught in Sibolga waters ranged from 24 to 41 cm TL 
(average length = 31.57 cm). The length at first capture Lc was 31.99 cm. This fish showed 
an allometric negative growth pattern.  The growth equation Lt = 48.55 (1 – e-0.1 (t-0.7806)). 
The natural mortality (M) value =0. 42 year-1, fishing mortality (F) =0.50 year-1, total 
mortality (Z) = 0.92 year-1 and the exploitation rate (E)= 0,55 year-1. 
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