
The identification of sardine and hake stocks in the Alboran Sea and adjacent waters was 

realized from samples collected from four countries: Morocco, Algeria, Spain and Tunisia. 

These samplings were carried out from May to September 2018 for sardine and from October 

2018 to February 2019 for hake. This study was based on two meristic characteristics namely 

the number of vertebrae and the number of gill rakers. 736 individuals of sardine and 551 

individuals of hake were processed for vertebrae count and a total of 862 individuals of sardine 

and 592 individuals of hake for gills count. Analysis of samples of studied species was carried 

out by grouping sampling sites into geographical sub-areas: North Atlantic "N. Atlantic" (Cadiz, 

Huelva); South Atlantic "S. Atlantic" (Mehdia, Agadir); North Alboran "N. Alboran" (Estepona, 

Malaga, Roquetas, Torrevierja, Castellon); South Alboran "S. Alboran" (M'diq, Al Hoceima, 

Nador, Ghazaouet); South Mediterranean "S. Medit" (Cherchell, Annaba) and East 

Mediterranean "E. Medit" (Tabarka, Gulf of Tunis).  

Sardine: Sardina pilchardus 

The average of vertebrae varies between 50.613 in S. Alboran and 51.428 in N. Alboran, while 

the average for gill rakers was between 53.045 in S. Medit and 62.460 in S. Atlantic (Table 1). 

According to these two variables, global analysis of variance ANOVA between the different 

geographical sub-areas showed a significant difference at the level of 5%. 

Table 1. Average number of vertebrae and gill rakers for sardine 

Area Average number of vertebrae Average number of gill rakers 

N. Atlantic 51.407 ± 0.016 55.640 ± 0.114 

S. Atlantic 50.720 ± 0.015 62.460 ± 0.131 

N. Alboran 51.428 ± 0.013 54.123 ± 0.145 

S. Alboran 50.613 ± 0.032 57.330 ± 0.096 

S. Medit 51.218 ± 0.014 53.045 ± 0.103 

E. Medit 51.080 ± 0.014 53.510 ± 0.088 

The pairwise comparison of geographical sub-areas showed that for both variables, the most 

significant difference was observed between N. Atlantic and S. Atlantic, N. Alboran and S. 

Alboran and between S. Medit and S. Alboran. However, analysis of vertebrae count showed 

that sardine samples from S. Atlantic have an affinity with those from the south of the 

Mediterranean (S. Alboran, S. and E. Medit), while a significant difference was recorded 

between these samples according to gill rakers (Table 2). 

Supplementary Material on the Methodology Part XV 
Final report on meristic analyses of sardine and European hake



Table 2: Pairwise comparison of Tukey’s test for Sardine 

 

Hake: Merluccius merluccius 

The average number of vertebrae varies between 50.697 and 51.348 observed successively in 

N. Atlantic and N. Alboran, while for gill rakers, the average is between 9.332 in N. Alboran 

and 9.951 in S. Medit (Table 3). According to these two variables, global analysis of variance 

ANOVA between the different geographical sub-areas showed a significant difference at the 

5% level. 

Table 3. Average number of vertebrae and gill rakers for Hake 

Area Average number of vertebrae Average number of gill rakers 

N. Atlantic 50.697 ± 0.015 9.338 ± 0.056 

S. Atlantic 51.154 ± 0.015 9.625 ± 0.082 

N. Alboran 51.348 ± 0.015 9.332 ± 0.070 

S. Alboran 51.101 ± 0.015 9.802 ± 0.063 

S. Medit 51.341 ± 0.018 9.951 ± 0.059 

E. Medit 51.211 ± 0.016 9.513 ± 0.069 

 



The pairwise comparison based on the vertebrae count showed that N. Atlantic hake stock is 

different from all samples of the other geographical sub-areas, but according to gill rakers 

count, the difference is recorded only with S. Alboran and S. Mediterranean. Considering this 

second variable, a significant difference was observed between N. Alboran, S. Alboran and S. 

Mediterranean and between E. and S. Mediterranean (Table 4).  

Table 4: Pairwise comparison of Tukey’s test for Hake 

 

 

 




