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Table S1: Environmental and Fishing Characteristics of SOM Clusters. Values indicate median value and quartiles (1st – 3rd quartile) of the 
variables in the cluster. Different letters indicate significant differences between clusters for the variables in the row, while the equal letters indicate 
clusters with no difference for that variable based on the Mann-Whitney pairwise Bonferroni-corrected test (U, p<0.05). 

Environmental and Fishing Characteristics of SOMs Clusters 
Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 

Depth (m) 561 (532-610) a 43 (27-79) b 315 (261-339) c 549 (522-598) a 122 (92-146) d 50 (35-64) b 

Bottom Temperature (°C) 13.90 (13.80-13.98) a 15.85 (15.00-17.90) b 14.05 (13.90-14.42) c 13.90 (13.80-14.05) a 14.65 (14.25-15.00) d 15.70 (14.90-17.43) b 

Canyon Dist. (km) 20.7 (16.9-27.2) a 13.9 (9.1-20.1) b 25.6 (17.4-39.6) c 24.6 (20.3-37.9) c 25.1 (12.2-60.0) a c 24.0 (19.5-49.5) c 

River Dist. (km) 29.6 (22.1-60.0) a 13.0 (8.1-16.4) b 24.3 (13.8-60.0) cd 27.8 (22.1-60.0) a c 18.5 (11.4-60.0) d 9.7 (6.2-16.4) b 

Seagrass meadows Dist. (km) 11.8 (9.6-21.2) a 1.1 (0.6-2.7) b 9.4 (5.7-18.5) c 13.2 (9.6-22.2) a 5.4 (2.3-26.9) d 1.9 (0.6-9.0) b 

Rock Mounts/Banks Dist. (km) >60.0 a >60.0 a >60.0 a >60.0 a >60.0 a 34.8 (12.8-60.0) b 

Habitat type VPC DC, SFBC VPM VPC VTC, VTC-DL DE 

FE OTB (n. vessels) 35 (23-78) d 12 (8-20) a 41 (28-48) d 32 (26-52) d 28 (23-39) c 24 (20-26) b 
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Table S2. Tests of significance (Kruskall Wallis, KW and Mann-Whitney, U test) for the 
discriminant environmental and fishing variables and biodiversity indices in each cluster. U 
test values are reported below the diagonal, while p-values are shown above the diagonal (in 
red p < 0.05, < 0.01 and < 0.001; NS=Not Significant). 

Depth KW test H (χ2): 1101 p-value: <0.001  
U test 

Cluster 1 2 3 4 5 6 

1  <0.001 <0.001 NS <0.001 <0.001 

2 156  <0.001 <0.001 <0.001 NS 
3 1388 303  <0.001 <0.001 <0.001 
4 34050 2 933  <0.001 <0.001 
5 568 3149 2055 5  <0.001 
6 198 8999 288 31 2644  
       

Temperature KW test, H (χ2): 410,2 p-value: <0.001  

U test 

Cluster 1 2 3 4 5 6 

1  <0.001 <0.001 NS <0.001 <0.001 
2 759  <0.001 <0.001 <0.001 NS 
3 7198 1218  <0.001 <0.001 <0.001 
4 13500 641 8206  <0.001 <0.001 
5 2931 2111 4916 2680  <0.001 
6 924 3449 1226 768 2181  
       

Canyons Distance KW test H (χ2): 129,2 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  <0.001 <0.001 <0.001 NS <0.01 
2 10280  <0.001 <0.001 <0.001 <0.001 
3 27850 6790  NS NS NS 
4 29420 6668 33710  NS NS 
5 24620 7977 24100 26410  NS 
6 16540 4965 17590 19540 13790  
       

Rocky Mounts/Banks Distance KW test H (χ2): 117,6 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS <0.001 NS <0.01 <0.001 
2 19460  <0.001 NS <0.05 <0.001 
3 30770 14130  NS NS <0.001 
4 37380 17260 30590  NS <0.001 
5 25470 11800 23580 25300  <0.001 
6 8642 3939 10410 9108 7813  

(Continued)
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Table S2. Tests of significance (Kruskall Wallis, KW and Mann-Whitney, U test) for the 
discriminant environmental and fishing variables and biodiversity indices in each cluster. U 
test values are reported below the diagonal, while p-values are shown above the diagonal (in 
red p < 0.05, < 0.01 and < 0.001; NS=Not Significant). 

FE (n. vessels OTB) KW test H (χ2): 208,4 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  <0.05 <0.001 <0.001 <0.001 <0.001 
2 785  <0.001 <0.001 <0.001 <0.001 
3 425 3359  <0.001 <0.05 <0.01 
4 856 5102 7818  NS NS 
5 919 6665 11170 30400  NS 
6 920 7375 11530 34040 38690  
       

DC Habitat  KW test H (χ2): 34,9 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  <0.001 NS NS <0.01 <0.001 
2 13990  <0.001 <0.001 <0.001 NS 
3 35690 11860  NS <0.01 <0.001 
4 39450 13100 8572  <0.01 <0.001 
5 26920 10160 22850 25250  <0.05 
6 17910 8572 15190 16790 12860  
       

SFBC Habitat  KW test H (χ2): 10,44 p-value: <0.001  
U test 

Cluster 1 2 3 4 5 6 
1  >0.001 NS NS NS >0.01 
2 16390  >0.001 >0.001 >0.001 >0.01 
3 16390 13960  NS NS <0.05 
4 16390 15420 8657  NS <0.05 
5 16390 11070 8657 17290  <0.05 
6 20300 8657 17290 19110 13720  
       

DE Habitat  KW test H (χ2): 52,84 p-value: <0.001  
U test 

Cluster 1 2 3 4 5 6 
1  <0.001 NS NS <0.001 <0.001 
2 17110  <0.001 <0.001 NS <0.001 
3 17110 14570  NS <0.000 <0.001 
4 17110 16110 7570  <0.001 <0.001 
5 26250 12580 22350 24710  <0.001 
6 13340 7570 11360 12560 10110  

(Continued)
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Table S2. Tests of significance (Kruskall Wallis, KW and Mann-Whitney, U test) for the 
discriminant environmental and fishing variables and biodiversity indices in each cluster. U 
test values are reported below the diagonal, while p-values are shown above the diagonal (in 
red p < 0.05, < 0.01 and < 0.001; NS=Not Significant). 

VTC Habitat  KW test H (χ2): 106,3 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  <0.001 <0.001 NS <0.001 <0.001 
2 16100  <0.05 <0.001 <0.001 NS 
3 32920 15070  <0.001 <0.001 <0.001 
4 32920 15150 30990  <0.001 <0.001 
5 15810 9862 15420 14880  NS 
6 14210 8489 13560 13380 12660  
       

VTC-DL Habitat  KW test H (χ2): 24,68 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS NS NS <0.001 NS 
2 19580  NS NS <0.001 NS 
3 35190 16390  NS <0.001 NS 
4 39310 16390 32900  <0.001 NS 
5 22090 10270 19240 20610  <0.001 
6 21170 9860 17720 19790 11120  
       

VPM Habitat  KW test H (χ2): 311,9 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS <0.001 <0.01 <0.01 NS 
2 19710  <0.001 NS NS NS 
3 9237 4340  <0.001 <0.001 <0.001 
4 37540 17610 10440  NS <0.05 
5 26880 12610 7558 26680  <0.05 
6 21020 9855 4526 18760 13430  
       

VPC Habitat  KW test H (χ2): 440,5 p-value: <0.001  
U test 

Cluster 1 2 3 4 5 6 
1  <0.001 <0.001 NS <0.001 <0.001 
2 5168  NS <0.001 NS NS 
3 9966 16520  <0.001 NS NS 
4 35020 7004 13270  <0.001 <0.001 
5 7448 7004 23810 10090  NS 
6 5548 7004 17740 7519 7519  

(Continued)
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Table S2. Tests of significance (Kruskall Wallis, KW and Mann-Whitney, U test) for the 
discriminant environmental and fishing variables and biodiversity indices in each cluster. U 
test values are reported below the diagonal, while p-values are shown above the diagonal (in 
red p < 0.05, < 0.01 and < 0.001; NS=Not Significant). 

Margalef - d KW test H (χ2): 413,3 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  <0.001 <0.001 <0.001 NS <0.001 
2 14810  <0.001 <0.001 <0.001 <0.001 
3 13400 4396  <0.001 <0.001 <0.001 
4 29930 10170 17800  <0.05 <0.001 
5 26470 9373 9869 22200  <0.001 
6 7888 6475 1700 4605 5270  
       

Shannon-Wiener - H KW test H (χ2): 464,6 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS <0.001 <0.001 <0.05 <0.001 
2 17520  <0.001 <0.001 <0.001 <0.001 
3 15400 6667  <0.001 <0.001 <0.001 
4 30920 12810 18930  NS <0.001 
5 23430 9894 14400 26630  <0.001 
6 2787 1806 575 1234 1422  
       

Simposn - λ KW test H (χ2): 432 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS <0.001 <0.001 <0.05 <0.001 
2 18460  <0.001 <0.001 <0.05 <0.001 
3 17860 8173  <0.001 <0.001 <0.001 
4 30760 13520 21530  NS <0.001 
5 23510 10450 16110 26230  <0.001 
6 2669 1496 715 1115 1355  
       

Pielou - J KW test H (χ2): 362,7 p-value: <0.001  

U test 
Cluster 1 2 3 4 5 6 

1  NS <0.05 NS <0.05 <0.001 
2 17930  NS NS NS <0.001 
3 30260 15960  <0.01 NS <0.001 
4 39570 16780 27520  <0.01 <0.001 
5 23620 12250 22990 21670  <0.001 
6 1471 633 802 1062 809  
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Table S3: Indicator species ranked according to IndVal in the six clusters ordered by depth. 
The Average Biomass (A. Biom. Kg/km2), Trophic Guild (TG) and Trophic Level (TL) of 
each indicator species are reported. TG was assigned to classes according to Cartes et al., 
(2002) and several references: migrator Macroplankton feeders (mM), non-migrator 
Macroplankton feeders (nmM), Nektobenthos-Suprabenthos feeders (NS), Epibenthos 
feeders (Epib) and Infaunal feeders (Inf). TLs were collected by Stergiou & Karpouzi (2002), 
Fishbase (Froese Pauly, 2018) and several food web models (see references). 

Cluster 2 - Coastal Demersal Group   
Species IndVal A. Biom. (kg km-2) TG TL 

Mullus barbatus 0.83 102.89 Inf 3.5 
Spicara flexuosa 0.78 37.93 mM 3.2 
Pagellus acarne 0.70 95.47 NS 3.6 
Arnoglossus thori 0.69 6.23 Inf 3.3 
S. smaris 0.61 14.00 mM 3.0 
P. erythrinus 0.60 9.25 NS 3.6 
Boops boops 0.57 20.96 nmM 3.3 
Deltentosteus quadrimaculatus 0.54 0.63 Epib 3.3 
Macroramphosus scolopax 0.52 30.23 nmM 3.5 

Cluster 6 - Coastal Benthopelagic Group   
Species IndVal A. Biom. (kg km-2) TG TL 

Liocarcinus depurator 0.85 69.08 Epib 3.0 
Engraulis encrasicolus 0.79 134.82 mM 3.4 
Sardina pilchardus 0.69 43.57 mM 3.2 
Trachurus trachurus Juv 0.64 63.84 nmM 3.4 
T. mediterraneus 0.59 13.61 NS 3.7 
Chelidonicthys lucerna 0.52 5.10 Epib 3.6 
T. mediterraneus Juv 0.50 9.87 nmM 3.2 

Cluster 5 - Shelf Break Assemblage   
Species IndVal A. Biom. (kg km-2) TG TL 

T. trachurus 0.78 86.11 NS 3.9 
Illex coindetii Juv 0.70 3.23 NS  
Merluccius merluccius Juv 0.67 10.84 nmM 3.8 
Aspitrigla cuculus 0.63 7.98 Epib 3.8 
Glossanodon leioglossus 0.62 41.14 nmM 3.5 
I. coindetii 0.62 17.75 NS 4.1 
M. merluccius 0.60 35.33 NS 4.5 
Lophius budegassa 0.52 13.89 NS 4.4 
Scaeurgus unicirrhus 0.52 1.60 Epib 3.2 

Cluster 3 - Epibathyal Assemblage   
Species IndVal A. Biom. (kg km-2) TG TL 

Parapaeneus longirostris 0.89 18.21 Inf 3.1 
Plesionika heterocarpus 0.87 7.04 nmM 3.1 
Micromesistius potassou 0.85 47.01 nmM 4.0 
Clorophtalmus agassizi 0.81 7.81 NS 3.7 
Chlorotocus crassicornis 0.79 0.42 Inf 4.1 
P. blennoides Juv 0.76 5.76 Inf  

(Continue) 
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Cluster 3 - Epibathyal Assemblage 
Species IndVal A. Biom. (kg km-2) TG TL 

Munida iris 0.67 3.45 Inf 3.0 
P. giglioli 0.67 0.35 nmM 3.1 
Solenocera membranacea 0.66 0.74 Inf 3.1 
Symphurus nigrescens 0.64 1.3 Inf 3.3 
Gadiculus argenteus 0.64 3.03 nmM 3.6 
Abralia verany 0.63 0.24 mM 3.9 
Gnatophis mystax 0.62 3.18 NS 3.6 
P. antigai 0.62 0.38 nmM 3.1 
Rondoletia minor 0.59 0.13 mM 3.5 
Myctophiade 0.58 0.47 mM 3.4 
P. longirostris Juv 0.58 3.99 Inf  
Sepietta oweniana 0.56 0.21 mM 3.5 
Todaropsis eblanae 0.56 2.49 NS 4.1 
P. edwarsii 0.56 1.55 nmM 3.1 
Pasiphaea sivado 0.53 3.52 mM 3.0 
Capros aper 0.51 1.18 nmM 3.2 
Macropipus tuberculatus 0.50 0.51 Epib 3.0 
A. rueppelli 0.50 0.38 Inf 4.0 
Lepidorhombus boscii 0.50 1.13 Inf 3.8 

Cluster 1 - Bathyal Benthopelagic Group   
Species IndVal A. Biom. (kg km-2) TG TL 

Aristeus antennatus 0.87 21.73 Inf 3.1 
Lampanyctus crocodilus 0.81 3.62 mM 3.2 
Notacanthus bonapartei 0.71 1.28 Epib 3.4 
P. multidentata 0.69 0.69 mM 3.0 
Chauliodus sloani 0.61 0.65 mM 4.2 
Mora moro 0.61 2.03 nmM 3.8 
Stomias boa boa 0.60 0.28 mM 4.0 

Cluster 4 - Bathyal Demersal Group   
Species IndVal A. Biom. (kg km-2) TG TL 

Galeus melastomus 0.89 40.24 nmM 4.3 
Hoplostetus mediterraneus 0.85 31.41 nmM 3.5 
P. martia 0.83 8.95 nmM 3.1 
Nezumia sclerorhynchus 0.79 7.59 NS 3.3 
Hymenocephalus italicus 0.77 1.93 NS 3.2 
Aristaemorpha foliacea 0.71 5.40 NS 3.1 
Polycheles typhlops 0.71 1.78 Epib 2.5 
Coelorhynchus coelorhynchus 0.71 6.02 Inf 3.5 
Phycis blennoides 0.71 13.53 Inf 3.8 
Etmopterus spinax 0.68 5.64 nmM 4.3 
Nettastoma melanurum 0.62 0.93 Inf 3.5 
A. foliacea Juv 0.61 1.10 Epib  
Helicolenus dactylopterus 0.51 4.74 Epib 4.0 
Nephrops norvegicus 0.50 2.55 Inf 3.1 
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Fig. S1. Occurrence of Trophic Guilds (TG) within each faunal group identified by the SOM 
analysis (grey boxes) and characterized by indicator species (see Tab. S3 for details). TG 
codes are: migrator Macroplankton (mM), non-migrator Macroplankton (nmM), Nekton-
benthos-Suprabenthos feeders (NS), Epibenthic feeders (Epib) Infaunal feeders (Inf). 
 

 

 

Fig. S2. Temporal distributions of clusters obtained from the SOM analysis. 
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