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INTRODUCTION  

 

Red snappers are distributed throughout the subtropical and tropical waters of the 

Indo-West Pacific, from Australia to southern Japan and Korea (Randall et al., 2003). 

According to Allen et al. (2013), the Indo-West Pacific is the habitat of forty-three 

species of snappers (Lutjanidae), one of which is the Lutajanus gibbus species. 

Fishermen in the waters of northern Papua regard L. gibbus as one of their primary 

targets. 
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Morphometric and meristic studies can be used to identify stocks and 

relationships between populations of fish resources. Lutjanus gibbus is a fish 

species commonly found in the waters of northern Papua and is one of the 

fishery commodities targeted by fishermen other than groupers. In this study, 

the morphometric and meristic characteristics of L. gibbus snapper from 

several locations in the northern Papua Seas were addressed. The study was 

conducted in June and July 2022. One hundred and six fish individuals of the 

L. gibbus species were examined using cluster, Pearson correlation, and 

Principal Component Analysis (PCA). The findings demonstrated a 

substantial correlation between these species’ morphometric traits, particularly 

regarding the relationship between total length and standard length (0.960) of 

the fishes’ bodies. According to PCA analysis, total length, standard length, 

and distance between the ventral fin and the end of fin origin are the three 

most important morphometric features. Meristic traits like anal-fin spine and 

anal-fin soft ray exhibit stable numbers across all populations, but other 

morphometric traits show significant individual variation. According to the 

results of Pearson Correlation analysis and dendrogram reconstruction, the 

populations of L. gibbus in the waters off northern Papua had a strong 

correlation and a high degree of morphometric similarity. Character 

relationships and a high degree of similarity indicate that there is no 

morphometric structure formed between populations. 
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Red snappers in these waters are exposed to the pressure of catching. Based on the 

Decree of the Minister of Maritime Affairs and Fisheries of the Republic of Indonesia 

Number 19/KEPMEN-KP/2022, the coral fisheries resources, including snapper 

(Lutjanus) in the Fisheries Management Area of the Republic of Indonesia (FMA-RI) 717 

which includes the waters of northern Papua, and its surroundings have been declared as 

fully exploited. Remarkably, the level of physical and genetic diversity of fishes in the 

area can be affected by overfishing. 

In order to sustain fish stock in the FMA-RI 717, it requires a proper management by 

taking into account the characteristics of the stock or stock structure, where different 

stocks require different management treatments. An understanding of stock structure is 

highly significant in managing biological resources in a sustainable manner (Izzo et al., 

2017; Zhang et al., 2021). Whereas, the lack of understanding of stock structures can 

lead to inaccurate determination of managed stock units and biased stock assessments 

(Reiss et al., 2009). 

The issue that arises in the management of the L. gibbus snapper species in the northern 

waters of Papua which is part of WPPNRI 717 is the extent of the management area, 

which includes the Cenderawasih Bay and the Pacific Ocean (based on the regulation 

issued by the Minister of Maritime Affairs and Fisheries of the Republic of Indonesia No. 

18/Permen-KP/2014), stretching from the northern waters of North Maluku to Papua. 

This raises the following question: does the stock structure of L. gibbus species in these 

waters consist of a single stock or is it a group of stocks? There are almost or no answers 

to questions related to the stock structure, especially through scientific research activities. 

Various methods have been used in the analysis or delineation of the stock structure, 

as summarized by Zhang et al. (2021), including demographic, phenotypic, natural 

markers and applied marks. Specifically, the phenotypic method has been widely used, 

among others, considering morphometric and meristic body and otoliths (Nama et al., 

2022). 

Morphological analysis offers useful information regarding population structure and 

can be utilized as a technique for species identification (Rawat et al., 2017). For 

taxonomy studies, the analysis of statistical relationships between these features and the 

morphometric and meristic data are crucial (Narejo, 2010). To determine whether a 

species in two or more populations has morphological differences, morphological 

characteristics made up of morphometric and meristic information can be used. 

Environmental and genetic factors can contribute to differences in physical 

characteristics. Heino (2014) explains that the morphological character of a living thing 

can vary when it lives in unique and different environmental conditions. Fish typically 

exhibit more variety in physical features both within and between groups (Brraich & 

Akhter, 2015). Fish morphological changes are a type of environmental adaptation 

(Hossain et al., 2010). 
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The most straightforward and accurate method of identifying specimens is known as 

morphological systematics, which involves measuring morphometric and meristic 

characteristics (Nayman 1965). Stocks of numerous fish species have been described 

using morphometric and meristic characteristics (Brraich & Akhter, 2015; Soliman et 

al., 2018; Gonzalez-Martinez et al., 2020; Soliman et al., 2020; Awad et al., 2022). 

Identification of the stock of L. gibbus snappers in northern Papua waters can provide 

information about the relationship between populations. This information can be 

beneficial for the management of L. gibbus resources. In this study, L. gibbus snappers 

from various locations in northern Papua waters were compared for their morphometric 

and meristic characteristics. 

 

MATERIALS AND METHODS  

 

Study area  

The current study was carried out in June and July 2022 in the northern Papua waters, 

including the waters of Manokwari, Numfor, Biak, Nabire and Jayapura. Fig. (1) presents  

the study areas. 

 
Fig. 1. A map showing the sampling locations of snapper in the northern waters of Papua 

Sampling methods 

Snapper samples were obtained from fish markets, fishing areas and fish landings. 

The total number of fish individuals sampled from the areas was 106. Table (1) lists the 

number of samples collected from  each site. 
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Table 1. Number of samples collected from each study area 

No. Location Number of samples 

1. Manokwari Waters 30 

2. Numfor Waters 33 

3. Biak Waters 31 

4. Nabire Waters 7 

5. Jayapura Waters 5 

Total 106 

Morphometric and meristic analysis 

The morphometric characteristics were determined following the method of Soliman 

et al. (2018), while the meristic characteristics were assessed using the steps of Awad et 

al. (2022). Digital calipers were used to measure each sample to obtain the morphometric 

and meristic data. Table (2) displays the morphometric and meristic variables measured 

in each fish sample. 

Table 2. Morphometric and meristic variables (Soliman et al., 2018; Awad et al., 2022) 

No. Name Description 

Morphometric measurements 

1 TL Total length  

2 SL Standard length  

3 BD Body depth 

4 CPD Caudal peduncle depth  

5 HL Head length  

6 PRDFL Predorsal fin length  

7 HD Head depth  

8 PRDFL Preventral fin length  

9 VDOL Distance between ventral and dorsal fins origin  

10 ADFEL Distance between anal and dorsal fin ends  

11 DFBL Dorsal fin base length  

12 VOAEFL Distance between the ventral fin origin and the end of anal fin  

13 SPDAEFL Distance between the first spine of the dorsal fin & the end of anal fin  

14 DEVOFL Distance between dorsal fin end and ventral fin origin  

15 VEADFL Distance between the ventral fin and the end of fin origin  

16 DEDCF Distance between dorsal fin end and dorsal caudal fin origin  

17 AEVCFL Distance between anal fin end and ventral caudal fin origin  

18 ED Eye diameter 

Meristic Characters 

1 PF Number of soft fin rays on pectoral fin (Written Arabic: 1 2 3 4) 

2 DF Number of spines on dorsal fin (Written in Roman: I, II, III, IV) 

DR Number of soft fin rays on dorsal fin (Written Arabic: 1 2 3 4) 

3 AF Number of hard fin rays on the anal fin (Written in Roman: I, II, III, IV) 

AR The number of soft fin rays on the anal fin (Written Arabic: 1 2 3 4) 
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Fig. 2. Morphometric measurements recorded for L. gibbus, modified from Soliman et al. 

(2018) 

 

Fig. 3. Meristic measurements determined for L. gibbus, modified from Awad et al. 

(2022) 

Data analysis 

A statistical study was conducted to determine the correlation between the morphometric 

characteristics of the L. gibbus population at various research sites. For the sampled fish, 

18 morphometric characteristics and 5 meristic characteristics were analyzed. Pearson’s 

test of correlation was utilized to determine the relationship between morphometric 

variables (Bailey et al., 2021). Using cluster analysis, the similarity of the morphometric 

features created was determined (Zamroni et al., 2021). Principal component analysis 

(PCA) was used to identify the morphometric characteristics that are most helpful in 

separating populations (Aryani et al., 2013; Bal et al., 2021). 

 

RESULTS  

 

Description of Lutjanus gibbus morphometric 

The L. gibbus species from Nabire recorded the highest mean score for all 

morphometric characters, while the L. gibbus species from Jayapura had the lowest mean 

score (Table 3). Total length in the Numfor population showed the biggest standard 

deviation (3.854), whereas the distance between the anal fin end and ventral caudal fin 
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origin in the Jayapura population had the lowest standard deviation (0%). The average 

length of L. gibbus was between 19.4 and 28.3 centimeters. The Nabire population had 

the heaviest L. gibbus, while the Jayapura population had the lightest snapper (Table 4). 

Phenotypic relationships between L. gibbus populations 

Pearson correlation analysis between populations showed that L. gibbus species had a 

very strong relationship or positive correlation in morphometric characters (Table 8). In 

general, L. gibbus species from five research sites had a strong association, with a 

coefficient ranging between 0.996 and 0.1. 

 

 

Table 3. Descriptive analysis on morphometric diversity of red snapper L. gibbus in the northern 

Papua waters 

Morphometric 

characters 

Biak 

(n = 31) 

Jayapura 

(n = 5) 

Manokwari 

(n=30) 

Nabire 

(n=7) 

Numfor 

(n=33) 

Mea

n 
SD 

Mea

n 
SD 

Mea

n 
SD 

Mea

n 
SD 

Mea

n 
SD 

TL 24.55 2.548 19.48 1.879 25.37 2.313 28.3 2.125 24.46 3.854 

SL 19.69 2.142 16.38 0.976 20.27 1.752 21.8 1.39 19.68 2.936 

BD 7.85 1.036 6.98 0.606 8.38 0.827 9.39 0.855 8.06 1.175 

CPD 2.27 
0.288

3 
1.92 

0.192

4 
2.52 

0.454

4 
2.58 

0.177

3 
2.47 0.387 

HL 7.38 0.802 5.74 0.532 7.62 1.295 8.42 0.692 7.49 1.303 

PRDFL 8.25 0.857 6,5 0.442 8.83 1.026 9.41 1.011 8.77 1.519 

HD 5.12 0.77 5.18 
0.164

3 
6.26 0.754 6.14 0.6 6.25 1.076 

PRvDFL 7.58 0.848 6.32 0.54 7.79 0.769 8.51 0.538 7.67 1.061 

VDOL 7.96 1.028 6.92 0.576 8.35 0.906 9.23 0.859 7.97 1.308 

ADFEL 3.21 
0.419

9 
2.88 

0.164

3 
3.52 

0.439

6 
3.52 0.227 3.32 0.589 

DFBL 9.99 1.127 8.44 0.862 10.53 0.837 11.23 1.038 10.23 1.361 

VOAEFL 8.57 1.054 6.92 0.683 8.54 0.806 9 0.648 8.35 1.195 

SPDAEFL 11.01 1.302 9.26 0.654 11.49 0.985 12.35 0.835 11.09 1.51 

DEVOFL 10.28 1.18 8.78 0.968 10.56 1.014 11.21 0.629 10.18 1.456 

VEADFL 4.99 1.37 4.68 1.41 4.56 
0.512

6 
5.04 0.787 4.43 0.702 

DEDCF 2.28 0.397 2.4 0.255 2.31 
0.482

1 
2.45 0.284 2.22 

0.332

8 

AEVCFL 3.04 
0.472

5 
3 0 3.09 0.548 3.08 0.085 2.78 0.858 

ED 1.73 
0.233

2 
1.58 

0.164

3 
1.89 

0.280

8 
1.9 

0.223

6 
1.88 

0.245

1 

Note: SD (Standard  Deviation) 
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Table 4. Average, minimum, and maximum weight of the L. gibbus species in northern Papua 

Location Total count (n) Mean StDev Minimum Maximum 

Biak  31 258 79.2 126 422 

Jayapura 5 122 26.3 102 167 

Manokwari 30 275.4 123.5 169 849 

Nabire 7 337.9 65.7 254 414 

Numfor 33 224.8 103.5 128 614 

 

The correlation between morphometric characteristics of Lutjanus gibbus 

Table (5) displays the Pearson correlation coefficients that describe the phenotypic 

correlation between L. gibbus fish individuals. Positive coefficients are present in 153 

relationships. The range of correlation coefficient values was between 0.112 to 0.960. 

The correlation coefficient between the total length and standard length was 0.96, the 

highest value. This value indicates that the total length is directly proportional to the 

standard length of the fish. The increase in total length is followed by an increase in 

standard length. The correlation between eye diameter and distance between anal fin end 

and ventral caudal fin origin was the weakest (0.112). In addition, head depth and 

distance between dorsal fin end and dorsal caudal fin origin also showed the lowest 

coefficient of correlation (0.113). 

PCA analysis on morphometric data is shown by eigenvalue, proportion and 

cumulative (Table 6). Principal component (PC) 1 reported the highest proportional value 

of 87.7%, whereas P2, PC3, PC4, and PC5 each contributed with 3.2%, 1.7%, 1.6%, and 

1.2%, respectively. Table (7) displays the morphometric character values that can 

determine morphometric variances among L. gibbus species. 

Based on the eigenvalues, there are two primary components that can describe the 

researched phenomenon, as evidenced by eigenvalues with a value greater than 1, and the 

combined percentage of the two main components’ ability of 90.9%. However, one major 

component is sufficient, as it can explain 87.7% of the morphometric properties. 

 

Table 6. Eigenvalue, proportion and cumulative morphometric characteristics 

 

 

 

 

 

 

 

 

 

PC Eigenvalue Proportion % Cumulative 

1 27.731 87.7 0.877 

2 1.022 3.2 0.909 

3 0.549 1.7 0.927 

4 0.503 1.6 0.943 

5 0.371 1.2 0.954 



 

 

Table 5. The phenotypic correlation between 18 morphometric characters among 106 L. gibbus individuals 

 TL SL BD CPD HL 
PRD 

FL 
HD 

PRv 

DFL 

VDO

L 

AD 

FEL 
DFBL 

VOA 

EFL 

SPD 

AEFL 

DEV 

OFL 

VEA 

DFL 

DED 

CF 

AEV 

CFL 

SL 0.96                                 

BD 0.88 0.86                               

CPD 0.71 0.63 0.72                             

HL 0.88 0.83 0.78 0.63                           

PRDFL 0.93 0.91 0.85 0.74 0.89                         

HD 0.70 0.69 0.69 0.64 0.66 0.79                       

PRvDFL 0.94 0.93 0.86 0.72 0.84 0.89 0.69                     

VDOL 0.93 0.91 0.93 0.71 0.84 0.88 0.69 0.91                   

ADFEL 0.79 0.78 0.77 0.67 0.74 0.78 0.69 0.75 0.84                

DFBL 0.94 0.94 0.87 0.77 0.84 0.91 0.75 0.92 0.91 0.82               

VOAEFL 0.87 0.89 0.79 0.62 0.76 0.81 0.55 0.85 0.82 0.74 0.84             

SPDAEFL 0.94 0.93 0.88 0.71 0.83 0.89 0.71 0.91 0.93 0.82 0.93 0.83           

DEVOFL 0.92 0.92 0.89 0.68 0.81 0.86 0.66 0.88 0.92 0.81 0.91 0.92 0.89         

VEADFL 0.45 0.47 0.43 0.32 0.43 0.36 0.16 0.52 0.47 0.41 0.46 0.63 0.35 0.54       

DEDCF 0.28 0.37 0.32 0.25 0.14 0.19 0.12 0.35 0.32 0.19 0.38 0.36 0.35 0.32 0.34     

AEVCFL 0.22 0.27 0.24 0.18 0.12 0.15 0.08 0.25 0.25 0.17 0.28 0.24 0.28 0.25 0.22 0.53   

ED 0.50 0.49 0.46 0.48 0.53 0.51 0.45 0.53 0.52 0.49 0.54 0.49 0.49 0.46 0.31 0.43 0.12 

Note: Size Correlation coefficient 0.90-1.00 (very high positive correlation); 0.70-0.9 (High positive correlation); 0.50-0.70 (Moderat positive 

correlation); 0.30-0.50 (Low positive correlation); 0.00-0.30 (Negligible correlation) (Mukaka, 2012).
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Table 7. Eigen vector of the main components’ coefficients 

Morphometric characteristics 
Principal component 

PC1 PC2 PC3 PC4 PC5 

Total length 0.611 -0.09 -0.035 0.479 0.146 

Standard length  0.448 0.115 0.358 0.115 -0.555 

Body depth  0.188 -0.02 0.015 -0.338 0.405 

Caudal peduncle depth  0.053 -0.048 -0.056 -0.15 0.124 

Head length  0.2 -0.1 -0.491 0.147 0.142 

Predorsal fin length  0.225 -0.224 -0.235 -0.096 -0.101 

Head depth  0.138 -0.398 -0.154 -0.577 -0.455 

Preventral fin length  0.17 0.045 -0.02 -0.037 -0.008 

Distance between ventral and dorsal fins 

origin  
0.204 0.006 -0.027 -0.215 0.339 

Distance between anal and dorsal fin ends 0.076 -0.023 -0.048 -0.148 0.052 

Dorsal fin base length  0.222 -0.028 0.065 -0.182 -0.004 

Distance between the ventral fin origin and 

the end of anal fin  
0.179 0.313 -0.029 -0.003 -0.114 

Distance between the first spine of the dorsal 

fin & the end of anal fin  
0.245 -0.138 0.219 -0.081 0.243 

Distance between dorsal fin end and ventral 

fin origin  
0.225 0.167 -0.008 -0.231 0.131 

Distance between the ventral fin and the end 

of fin origin  
0.088 0.747 -0.396 -0.197 -0.111 

Distance between dorsal fin end and dorsal 

caudal fin origin  
0.024 0.145 0.262 -0.107 -0.009 

Distance between anal fin end and ventral 

caudal fin origin  
0.029 0.175 0.513 -0.204 0.185 

Eye diameter  0.026 0.002 -0.039 -0.052 -0.016 

 

Phenotypic relationships between L. gibbus  populations 

Pearson correlation analysis between populations showed that L. gibbus species had a 

very strong relationship or positive correlation on morphometric characters (Table 8). In 

general, L. gibbus species from five research sites had a strong association, with a 

coefficient ranging between 0.996 and 0.1. 

 

Table 8. The Correlation Coefficient of L. gibbus Morphometric Characteristics in the Study 

Areas 

 
Manokwari Numfor  Biak Nabire 

Numfor          1.000 
 

 
  

Biak           0.999 0.998  
  

Nabire       0.999 0.999  0.999 
 

Jayapura        0.997 0.996  0.998 0.996 

 

The dendogram reconstruction in Figure 4 shows the relationship of morphometric 

characters between species at the study sites. The dendogram divides species into the 

Jayapura population cluster and the Biak, Nabire, Numfor, and Manokwari population 
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clusters (Figure 4). Morphometrically, L. gibbus species in Manokwari waters are 

comparable to those in Numfor waters but differ slightly from those in Nabire and Biak 

waters. In contrast, the population of Jayapura is a distinct lineage. In general, the 

dendogram reconstruction revealed a high degree of morphometric feature similarity 

amongst populations of L. gibuss at the five research sites. 

 
Fig. 4. Dendogram of morphometric similarity level of L. gibbus in Northern Papua Waters 

Meristic characteristics of L. gibbus 

Table 9 presents the meristic characteristics of L. gibbus species in each population. 

Fifteen to seventeen soft fin rays are present on the pectoral fins. Generally, the hard fin 

rays on the dorsal fin are numbered X, whereas the soft fin rays are numbered 13 to 16. In 

all populations, there are III hard spines on the anal fin, while there are nine soft fin rays. 

Table 9. Meristics characteristics of L. gibbus  

No Meristic characterristics 
Range Date 

Manokwari Numfor Biak Nabire Jayapura 

1 PF 
Number of soft fin rays 

on pectoral fin 
15-17 15-17 

16-

17 
15-17 16-17 

2 DF 
Number of spines on 

dorsal fin  
VIIII-XI X X X X 

3 DR 
Number of soft fin rays 

on dorsal fin  
14-16 14-15 

14-

16 
15 13-15 

4 AF 
Number of hard fin rays 

on the anal fin  
III III III III III 

5 AR 
The number of soft fin 

rays on the anal fin  
9 9 9 9 9 
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DISCUSSION 

 

In this study, the average total length of L. gibbus ranged between 19.4 and 28.3 

centimeters. The average length of L. gibbus found was not much different from those 

found in several regions in Indonesia, such as those found in the South Sunda Strait 

waters (23.6 – 33.7 cm) (Prihatiningsih et al., 2017; Prihatiningsih et al., 2020) and the 

waters of Alor, East Nusa Tenggara (23.5 – 58.8 cm, male individuals; 18.3 – 31.5 cm, 

female individuals) (Pakro et al., 2020). More than half (53%) of the overall sample of 

29,803 individuals in the Timor Sea measured 29 to 31 centimeters in length (Peter et al., 

2022). L. gibbus species can reach a maximum length of 54 cm (Peter et al., 2022). The 

Nabire population of L. gibbus had the most average weight (337.9 g), whereas the 

Jayapura population had the least (122 g). Possible cause of the disparity in weight 

between areas is overfishing. In the waters of northern Papua, catching red snapper, 

including the L. gibbus species, is extremely competitive. Currently, red snapper fishing 

falls under the category of unrestricted exploitation (Decree of the Minister of Marine 

Affairs and Fisheries of the Republic of Indonesia No. 50/KEPMEN-KP/2017). 

Individuals in the waters of northern Papua may have a very minimal chance of reaching 

full adult size before being captured, because of overexploitation. Similar circumstances 

occurred with the L. gibbus species in Bunaken Marine Park, North Sulawesi, where the 

paucity of large fish in the catch suggested that the area may have been overfished. This 

scenario can happen because there are no laws limiting the minimum size of snapper that 

can be fished, and because the supply of younger fish is subjected to intense pressure 

(Holloway et al., 2015). In addition, changes in size might result from differences in 

growth rates, recruitment methods, exploitation levels, and fishing gear utilized 

(Mallawa and Amir, 2019). 

The correlation coefficient for total length and standard length of L. gibbus was 

0.960, which is the greatest. Soliman et al. (2018) discovered comparable results in L. 

quinquelineatus species. The PCA analysis identified two principal components, PC1 and 

PC2. PC1 provided 87.7% to the diversity of the fish species’ morphometric features, 

while PC2 contributed 3.2%. Meanwhile, On PC1, total length and standard length is the 

significant morphometric variable for determining the diversity of morphometric features 

among L. gibbus species. On PC2, the significant morphometric variable is the distance 

between the ventral fin and the end of fin origin. 

Meristic characteristics such as “pectoral-fin soft ray”, “dorsal-fin spine” and “dorsal-

fin soft ray” in L. gibbus species are quite variable. Meanwhile, the meristic characters of 

“anal-fin spine” and “anal-fin soft ray” showed a consistent amount. The Manokwari 

population displayed a greater variation in the number of "dorsal-fin spines," whereas the 

populations of Jayapura, Nabire, Biak, and Numfor displayed the same characteristics. In 

the Western Central Pacific, Anderson et al. (2001) measured meristic L. gibbus species 

and found 16-17 pectoral-fin soft rays, X dorsal-fin spines, 13-14 dorsal-fin soft rays, III 

anal-fin spines, and 8 anal-fin soft rays. Several other investigations have reached the 



              Morphometric Diversity and Phenotypic Relationship of the Red Snapper in Northern Papua Waters 

______________________________________________________________________________________________ 

 

1222 

same conclusion, namely that several members of the family Lutjanus possessed the same 

number of anal-fin spines (Table 10). 

Table 10. Meristic Characteristics of the family Lutjanus. 

 

L. Goreensis 

(Fakunmoju 

et al., 2014) 

L. Agennes 

(Fakunmoju 

et al., 2014) 

L. 

rivulatus 

(Karna 

et al., 

2018) 

L. 

erythropterus 

(Sarkar et 

al., 2021) 

L. 

erythropterus 

(Barman and 

Mishra, 

2013) 

L. 

fulvus 

(Sarkar 

et al., 

2021) 

Pectoral-

fin soft 

ray 

- - 15 17 15–17 16 

Dorsal-

fin spine 
X X X XI X–XI X 

Dorsal-

fin soft 

ray 

14 14 15 14 12–14 14 

Anal-fin 

spine 
III III III III III III 

Anal-fin 

soft ray 
8 8 8 9 9 8 

The difference in morphometric characters of the L. gibbus species in the waters of 

northern Papua indicates a diversity of phenotypes. Phenotype variety is a form of 

adaptation to various habitat features. This type of adaptation is referred to as phenotypic 

plasticity (Chapman 2015). Food availability is a factor that causes morphological 

differences (Abaad et al., 2016). When food supply fluctuates or is abundant, the effect 

of availability on fluctuations in body size metrics (jaw depth, body depth, and fork 

length) has been documented in detail (Abaad et al., 2016; Jacobson et al., 2018). 

Additionally, the size of the prey devoured influences the morphology of the fish (Paul et 

al. 2017). In addition, it has been demonstrated that the nutritional value of diet affects 

the morphology of snapper (Barley et al., 2017). According to the findings of Bailey’s 

(2021) study, L. bohar and L. gibbus grow larger and are in better health when they ingest 

fish and squid, which are high-energy foods. Olsson and Eklov (2005) found that habitat 

complexity can lead to phenotypic plasticity and physical changes between individuals of 

the same species occupying various habitats. Fish will adopt the most optimal 

morphology to avoid predators, find food and swim. Pelagic fish, for instance, may have 

longer, slender bodies for speedy swimming, whereas identical species in more complex 

benthic/reef settings have deeper bodies, larger heads, and wider gapes (Mihalitsis and 

Bellwood 2019). 

The results of Pearson Correlation analysis and dendogram reconstruction showed 

that populations of L. gibbus in northern Papua waters were strongly correlated and had a 

high level of similarity of morphometric characters. Character relationships and a high 
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degree of resemblance show that morphometric structures are not produced at each place. 

The morphometric similarity between populations of the same species is a result of the 

same environmental factors. In addition, interbreeding between individuals because of 

migration and movement of larvae between populations produces a high degree of 

morphological similarity. The results of our investigation indicate that there is no 

morphometric structure among L. gibbus species in the waters of northern Papua. We 

assume that the L. gibbus species in several study areas in the waters of northern Papua 

are part of the same population, but this assumption needs to be proven through 

molecular studies such as phylogenetic and genetic analyses across snapper populations 

from Papua. The results of Zamroni et al. (2021) showed that morphometrically, L. 

malabaricus from Biak-Nabire waters was part of the same population as L. malabaricus 

from Raja Ampat waters. 

 

CONCLUSION 

 

In conclusion, reports on the morphometric diversity and phenotypic relationships of 

Red Snapper (L. gibbus) species in the waters of northern Papua are relatively new. 

Several morphometric characteristics of L. gibbus species exhibit a positive and 

statistically significant relationship, as shown by the present study. Total length and 

standard length have a correlation coefficient of 0.96, which is quite high. Total length, 

standard length, and the distance between the ventral fin and the end of fin origin are 

morphometric characteristics that determine the variation among L. gibbus species 

individuals. The reconstruction of the dendogram in the cluster analysis revealed that the 

morphometric characteristics of the five studied populations share a high degree of 

similarity, between 99.67 and 99.98. Based on these results, we conclude that the 

populations of L. gibbus from the five study sites are morphologically and genetically 

related. However, molecular research is required to ensure connectivity between 

populations. The morphometric data provide preliminary information to support future 

management, conservation, and enhancement decisions regarding the genetic resources of 

the L. gibbus species in the northern Papua waters. 
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