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Abstract 
Yellowfin tuna (Thunnus albacares) is one of the important handline catches in Sabah, Malaysia. This 

study was carried out from January to December 2017 to determine the length-weight relationship and 

condition factor of yellowfin tuna in West Sabah waters, Malaysia. A total of 11,650 yellowfin tuna were 

sampled by enumerators at the landing site. The result showed that the length-weight relationship of this 

species was W=0.00003FL2.8854 which exhibits negative allometry growth. Meanwhile, the mean relative 

condition factor (Kn) was 0.956±0.105 SE which the value is near to 1 indicating the fish is in good 

growth condition. This species is a commercially important type of tuna that can be found in tropical and 

subtropical seas across the globe. Therefore, it is crucial to understand the relationship between length 

and weight, as well as the relative condition factor. This information is essential for effective fishery 

resource management, ensuring the sustainability the long-term sustainability of fisheries resources. 
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1. Introduction 

The yellowfin tuna, scientifically known as Thunnus albacares, is a highly valuable type of 

tuna found in tropical and subtropical seas across the globe, spanning from 45° N to 45° S of 

the equator [1]. Yellowfin tuna is an important and widely recognised species in the Southeast 

Asian region. Known for its vibrant yellow fins and streamlined body, the yellowfin tuna 

inhabits the tropical and subtropical waters of Southeast Asia. This species holds significant 

commercial value and is highly sought after by both industrial and artisanal fisheries in 

countries such as Malaysia, Indonesia, the Philippines, Thailand, and Vietnam. The abundance 

of yellowfin tuna in Southeast Asian waters has led to targeted fishing efforts specifically 

aimed at capturing this prized species.  

Yellowfin tuna is highly coveted as an oceanic tuna species globally, leading to specific 

fishing efforts aimed at capturing this species in multiple countries [2]. It plays a crucial role in 

the fishing industry within its distribution range, comprising nearly 50% of the total catch 

obtained through industrial and artisanal fishing methods [3]. The yellowfin tuna, with its large 

population and significant economic impact, plays a vital role in sustaining the livelihoods of 

coastal communities and bolstering the regional fisheries industry. 

Kota Kinabalu, Sabah, is an important tuna landing site in East Malaysia. Fishing for yellowfin 

tuna in the waters of Kota Kinabalu have been ongoing since the early 2000s, primarily by 

commercial and traditional fishers. It has gained importance, and the catch contributes 

significantly to the marine fish landings in East Malaysia. The landing of yellowfin tuna in 

East Malaysia from 2010 to 2022 ranged between 909.44 and 5783.19 metric tons per year [4]. 

The highest landing from Kota Kinabalu waters is in 2018 with 896.98 metric. 

The length-weight relationship (LWR) is a valuable tool in the fields of fish biology, 

physiology, ecology, and fisheries assessment. Initially, its purpose was to assess the condition 

of fish and determine whether somatic growth is isometric or allometric [5, 6]. Furthermore, this 

information can be used to estimate the average weight of fish based on their known length. 

This, in turn, can help determine the biomass of the fish population [7].  
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The accuracy of the length-weight relationship depends on 

several factors, including the condition of fish caught in 

different seasons, sex, length range, sample sizes, stomach 

fullness, and fitting methods [7, 8].  

An additional important biometric tool is the relative 

condition factor (Kn) that was derived from the LWRs 

following the formula by Le Cren [10]. Kn measures the 

deviation of an organism from the average weight in a given 

sample to assess the suitability of a specific water quality 

parameter in the sea for the growth of fish [11, 12]. An overall 

fitness for fish species is assumed when Kn values are equal 

or close to 1. According to Le Cren [10], the deviation of Kn 

from 1 reveals information concerning the differences in food 

availability and the consequence of physicochemical features 

on the life cycle of fish species. In addition, when the fish gets 

enough food for its growth, the Kn value will be greater than 

one due to optimum growth conditions [13]. 

However, the study of the length-weight relationship of 

yellowfin tuna in Malaysia is very limited. The importance of 

determining this relationship was emphasized by many 

studies. Thus, the objective of this study was to determine the 

length-weight relationship and relative condition factor of 

yellowfin tuna (Thunnus albacares) in South China Sea 

Waters, Kota Kinabalu, Sabah, and Borneo of Malaysia. It is 

essential to comprehend the length-weight relationship and 

the relative condition factor of this species. This knowledge is 

pivotal for estimating significant biological information and 

evaluating the health condition of the population. 

Subsequently, this information can be utilized for efficient 

management of fishery resources, thus guaranteeing the 

sustainability of fisheries resources. 

 

2. Materials and Methods 

2.1 Sampling Location 

The study was conducted in Kota Kinabalu, Sabah waters 

from January to December 2017 (Figure 1). A total of 11,650 

yellowfin tuna caught by using handline fishing were sampled 

in this study, Enumerators then measured the fork length (FL) 

of each fish specimen to the nearest 0.1 cm and individual 

body weights were taken by using a mechanical weighing 

scale with a precision of 0.1 kg. 

 

 

 
 

Fig 1: Fishing ground/area of Yellowfin tuna in Kota Kinabalu, Sabah. 
 

The Length-Weight relationships equation was estimated 

from the allometric formula by Le Cren [10]: 

 

W = aLb 

 

Then, the logarithm transformation of the equation Le Cren 
[10] was expressed as: 

 

Log W = log a = b log L  

 

Where W = Weight of fish in kilogram (kg), L = Fork length 

of fish in centimetres (cm), a = Intercept or constant, b = 

Slope. The student’s t-test was performed to verify whether 

the parameter b was significantly different from the expected 

or theoretical value of 3 (Lawson [14]). Thus, 

Ts = (𝑏-3)/𝑠𝑏 

 

Where: Ts=student’s t-test, b=slope, sb=standard error of the 

slope, sW=variance of body weight, sL= variance of total 

length, n=sample size. While for the relative condition factor, 

Kn [10] as follows: 

 

 
 

Where, W = Observed weight and Lb = Estimated weight. 

 

3. Results and Discussions 

3.1 Length-weight frequency distribution of yellowfin tuna 

in Kota Kinabalu, Sabah Waters. 
Table 1 shows the length-weight frequency distribution of 

11,650 samples of yellowfin tuna in Kota Kinabalu, Sabah 

(January to December 2017). The length frequency 

distribution of yellowfin was 20-170 cm with a weight range 

of 0.2-82 kg. Meanwhile, a study from Molluca Sea, 

Indonesia showed a length range of yellowfin from 85-174 

cm and a weight range of 10-75 kg [15], length range of 

yellowfin in West Java, Indonesia from 23-168 cm [16]. 

https://www.fisheriesjournal.com/
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Table 1: Length-weight frequency distribution of yellowfin tuna in Kota Kinabalu, Sabah Waters. 
 

Year Sample size (N) 
Fork length (cm) Body weight (kg) 

Min Max Mean ± SD Min Max Mean ± SD 

2017 11,650 20 170 73.3±27.0 0.2 82 9.74±9.73 

*Notes: SD: Standard Deviation 
 

3.2 Length frequency distribution of yellowfin tuna in 

Kota Kinabalu, Sabah Waters. 
The length frequency distribution of yellowfin tuna is 

illustrated in Figure 2. The histogram shows a relatively 

normal distribution with two peaks with size range from 20 

cm to 170 cm. The class mode of yellowfin tuna was 50-59 

cm (2,851 samples) thus, the dominant size of this species 

caught in Kota Kinabalu waters ranged between 50 cm to 59 

cm. The mode size of yellowfin tuna in this study was close to 

the study in West Java (46.7-54.4 cm), however, it is shorter 

than yellowfin tuna in Andhra Coast, India with the mode of 

90-130 cm as shown by Pratibha and Rammohan [17]. 

 

 
 

Fig 2: Length frequency distribution of Yellowfin tuna in Kota Kinabalu, Sabah Waters. 
 

3.3 Length-weight relationship of yellowfin tuna in Kota 

Kinabalu, Sabah Waters 
The study of the length-weight relationship (LWR) is a 

crucial tool for fisheries management [18]. It provides valuable 

information by estimating the average weight of fish based on 

their known length, subsequently facilitating the 

determination of fish population biomass [7]. Particularly 

valuable in scenarios where only length measurements are 

available, the LWR offers insights into population health and 

facilitates cross-regional comparisons of species growth. [19].  

Additionally, the utilization of LWRs and condition factor 

analysis has been instrumental in assessing the stock of the 

population [20]. Moreover, these methods are invaluable for 

gaining insights into the species’ life history, including the 

reproduction aspect and general health of the species [21]. 

LWR of yellowfin tuna showed the equation, 

W=0.00003FL2.8893 (Figure 3). The value of b for yellowfin 

tuna is less than 3 (b=2.8893). Therefore, it is demonstrated 

that the growth of yellowfin tuna is negative allometric which 

means that the body weight of fish grows slower in weight 

than in length [22]. 

 

 
 

Fig 3: Length-weight relationship of yellowfin tuna in Kota Kinabalu, Sabah waters. 

https://www.fisheriesjournal.com/
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The next analysis used a student’s t-test on the b value of the 

whole monthly samples of yellowfin tuna (Table 2). The 

result showed that the b value (b=2.765-2.9733; Sb=0.007-

0.111; T-Test: T=-3.737--20.436; p<0.05) was significantly 

lower than the theoretical value of 3 which indicated negative 

allometric growth. 

 
Table 2: Monthly length-weight parameters of yellowfin tuna in Kota Kinabalu, Sabah waters. 

 

Month N 
Fork Length (cm) Body Weight (kg) 

A B R2 SB T-test Growth 
Min-Max Min-Max 

January 1118 36-165 1.0-70 0.00004 2.8356 0.9467 0.013 -12.53 -A 

February 1095 37-166 1.0-56 0.00002 2.9287 0.9520 0.012 -5.77 -A 

Mac 1228 34-161 1.1-61 0.00003 2.8814 0.9472 0.012 -9.28 -A 

April 780 38-156 1.0-80 0.00002 2.9528 0.9403 0.111 -4.25 -A 

May 600 39-160 1.2-77 0.00003 2.8993 0.9652 0.012 -5.10 -A 

June 952 20-164 0.2-75 0.00004 2.8128 0.9577 0.018 -10.30 -A 

July 1002 20-160 0.3-62 0.00005 2.765 0.9495 0.017 -13.88 -A 

August 1080 40-160 1.1-82 0.00002 2.9528 0.9455 0.011 -4.13 -A 

September 1185 41-136 1.4-46 0.00003 2.9066 0.9465 0.010 -9.60 -A 

October 709 35-155 0.8-70 0.00003 2.8355 0.9675 0.010 -16.01 -A 

November 1155 25-170 0.4-82 0.00003 2.8908 0.9766 0.008 -20.44 -A 

December 746 34-162 0.7-78 0.00002 2.9733 0.9843 0.007 -3.74 -A 

 *Notes: N: Sample Size, A: Negative allometric 
 

The allometric coefficient b values obtained in our study fall 

within the expected range, 2.5-3.5 [7]. Moreover, we observed 

strong coefficients of determinations (R2) indicating the 

robustness of the length-weight relationships. Although the 

parameters a derived from our study were consistent with 

studies conducted in other areas, b values were slightly lower 

compared to the estimates from Pratibha and Rammohan [17] 

and Jamitko et al. [18]. Nevertheless, the linear regressions 

values (b) for yellowfin tuna caught in our study align with 

those reported in other areas, such as the Southeast coast of 

India [23] and West Java, Indonesia [16, 24, 25]. 

The exponential coefficient (b) in the length-weight 

relationship varies among species due to environmental 

factors. These factors include temperature, food availability, 

spawning conditions, and biological variables such as 

dissolved oxygen levels in the water, fish sex, and age [26]. 

Consequently, the variations in b values can be attributed to 

either a single factor or a combination of multiple factors [8, 9]. 

 
Table 3: Values of a, and b from previous study. 

 

Area A Value B Value R2 Number of samples Reference 

Andhra coast, India 0.0086 3.12 NA NA Pratibha & Rammohan [2] 

West Java, Indonesia 0.00002 3.029 0.964 NA Jamitko et al. [18] 

West Java, Indonesia 0.00004 2.842 0.957 7,550 Nugroho et al. [24] 

Southeast coast of India 
0.0403 (male) 2.78 (male) 0.953 495 

Mariasingarayan et al. [23] 
0.0647 (female) 2.82 (female) 0.975 659 

West Java, Indonesia 0.0191 2.9991 0.97 3,456 Agustina et al. [16] 

West Java, Indonesia 0.0001 2.7003 0.95 200 Patanda et al. [25] 

West Sabah waters, South China Sea 0.00003 2.8893 0.957 11,650 Present study 

 

3.4 Relative condition factor, Kn of Yellowfin tuna 

The mean relative condition factor value with standard error 

for yellowfin tuna was 0.956±0.105. The monthly relative 

condition factor of this species is displayed in Figure 4. The 

result indicated that the minimum Kn value was 0.88 which 

was observed in October. On the other hand, the maximum 

Kn value was 1.00 in April and June. Additionally, the were 

two instances when the Kn values of yellowfin tuna increased 

which is from January to April and from October to 

December. Conversely, there was a decrease in Kn values 

from April to October. It is worth noting that the relative 

condition factor (Kn) exhibits variability in fish condition 

throughout the months. This variability is possibly influenced 

by seasonal fluctuations, which in turn could be affected by 

the availability of food and dietary habits [27, 28] and swimming 

activity of the fish [29]. 

Figure 5 shows the relative condition factor (Kn) of yellowfin 

tuna was determined with a 10 cm interval of fork length 

(FL). The lowest values of Kn were 0.89 (120-129 cm) and 

the highest was 1.34 (20-29 cm). The lowest value of Kn in 

this present study demonstrated a quite similar pattern to the 

study conducted by Jatmiko et al. [18] which the Kn value of 

yellowfin tuna in East Nusa Tenggara, Indonesia showed a 

significant decrease up to 0.83 at length group of 110 cm. 

According to the trendline pattern in Figure 5, it is presented 

that the Kn values of yellowfin tuna decreased as the fish size 

increased which indicates to recognise of the condition of fish 

as stated by Mariasingarayan et al. [23]. An overall fitness for 

fish species is assumed when Kn values are equal or close to 

1. Kn value of 1 indicates good health condition, whereas 

values below 1 indicate an unhealthy condition [10]. In 

addition, if the fish receives enough food for growth, the Kn 

value will be greater than one, indicating optimum growth 

condition [13]. According to Collette and Nauen [1], yellowfin 

tuna is a species that is a commercially important tuna species 

inhabits tropical and subtropical seas worldwide The relative 

condition factor of this species can be affected by migration, 

feeding intensity and sexual cycle [23]. The findings of this 

study are essential for estimating the biological information 

and population health condition, which can be used to assess 

the stock, age and growth of yellowfin tuna. Therefore, 

comprehensive research is warranted, particularly focusing on 

aspects such as spawning season, maturity, and the extent of 

exploitation over multiple years. Such information will 

provide valuable insights for documenting fishery resources 

for management purposes.  

https://www.fisheriesjournal.com/


 

~ 97 ~ 

International Journal of Fisheries and Aquatic Studies https://www.fisheriesjournal.com 

 
 

Fig 4: Monthly relative condition factor of yellowfin tuna in Kota Kinabalu, Sabah waters. 

 

 
 

Fig 5: Relative condition factor by class length of Yellowfin tuna in Kota Kinabalu, Sabah waters. 
 

4. Conclusion 

In conclusion, this study presents significant insights into the 

length-weight relationship of yellowfin tuna in the waters of 

West Sabah. The observed negative allometric growth pattern, 

coupled with the assessment of the relative condition factor, 

suggests that the yellowfin tuna population in this region is 

thriving in a healthy condition. The biological data obtained 

from this study are invaluable for informing fisheries 

resources management strategies aimed at ensuring the long-

term sustainability of yellowfin tuna resources. Furthermore, 

the findings highlight the importance of continued monitoring 

and research efforts to better understand the dynamics of this 

species' population and to implement effective conservation 

measures. 
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