Table S5. Biodiversity and functional diversity effects on ecosystem functioning and efficiency, before and after covariables removal, at (a) large scale and (b) basin- spatial scale. Reported are non significant relations detected. 
Biodiversity expressed as expected species richness (ES(50)); species richness (SR) and richness of macrofaunal taxa. Functional diversity expressed as bioturbation potential (BP); expected deposit feeders (EDF(30)) and expected predators (EPR(20)) species richness. 
Ecosystem functioning expressed as total benthic biomass; macrobenthic predators biomass and prokaryotic biomass.
Ecosystem efficiency expressed as macrobenthic biomass on biopolymeric carbon ratio (MBM/BPC); macrobenthic biomass on prokaryotic biomass ratio (MBM/TPB) and macrobenthic biomass on meiofaunal biomass (MBM/MEB).
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	Emerged relationship  
	BEFORE
	Best model
	AFTER

	
	
	R2
	P
	
	R2
	P

	
	ES(50) vs Total biomass
	0.67
	***
	exponential
	0.10
	0.08

	
	Taxa richness vs Total biomass 
	0.26
	**
	power
	0.02
	0.59

	
	
	
	
	
	
	
	

	
	ES(50) vs MBM/BPC
	0.27
	**
	linear
	0.01
	0.66

	
	ES(50) vs MBM/TPB
	0.25
	**
	exponential
	0.02
	0.58

	
	ES(50) vs MBM/MEB
	0.67
	***
	exponential
	0.10
	0.14

	
	
	
	
	
	
	
	

	
	BP vs prokaryotic biomass 
	0.44
	**
	exponential
	0.02
	0.13

	
	BP vs MBM/MEB
	0.25
	**
	linear
	0.02
	0.22

	
	BP vs MBM/TPB
	0.25
	**
	linear
	0.02
	0.13

	
	
	
	
	
	
	
	

	(b)
	
	
	
	
	
	
	

	Area Code
	Emerged relationship  
	BEFORE
	Best model
	AFTER

	
	
	R2
	P
	
	R2
	P

	Atlantic Ocean
	ES(50) vs Total biomass
	0.48
	*
	power
	0.02
	0.75

	Galicia Bank
	SR vs Total biomass
	0.83
	***
	exponential
	0.01
	0.41

	
	SR vs Predators biomass
	0.98
	***
	exponential
	0.19
	0.66

	
	
	
	
	
	
	
	

	
	ES(50) vs MBM/MEB
	0.98
	***
	exponential
	0.14
	0.33

	
	SR vs MBM/MEB
	0.96
	***
	exponential
	0.01
	0.34

	
	
	
	
	
	
	
	

	
	EDF(30) vs Predators biomass
	0.84
	***
	exponential
	0.2
	0.07

	
	
	
	
	
	
	
	

	Western 
	SR vs Predators biomass
	0.37
	**
	linear
	0.08
	0.09

	Mediterranean
	Taxa richness vs Total biomass 
	0.70
	***
	power
	0.01
	0.23

	
	
	
	
	
	
	
	

	
	EPR(20) vs Total biomass
	0.65
	***
	linear
	0.00
	1.00

	
	EDF(30) vs Predators biomass
	0.65
	***
	exponential
	0.06
	0.20

	
	
	
	
	
	
	
	

	Central-Eastern 
	ES(50) vs Total biomass
	0.56
	**
	linear
	0.01
	0.83

	Mediterranean
	SR vs Total biomass
	0.99
	***
	exponential
	0.00
	0.97

	
	SR vs Predators biomass
	0.92
	***
	exponential
	0.01
	0.78

	
	Taxa richness vs Total biomass 
	0.70
	***
	linear
	0.01
	0.23

	
	
	
	
	
	
	
	

	
	ES(50) vs MBM/MEB
	0.64
	**
	exponential
	0.18
	0.12

	
	SR vs MBM/MEB
	0.65
	**
	exponential
	0.10
	0.25

	
	Taxa richness vs MBM/MEB
	0.64
	**
	exponential
	0.06
	0.40

	
	
	
	
	
	
	
	

	
	EPR(20) vs Total biomass
	0.70
	***
	linear
	0.01
	0.35

	
	EPR(20) vs Predators biomass
	0.90
	***
	exponential
	0.11
	0.06

	
	EPR(20) vs MBM/TPB
	0.76
	***
	exponential
	0.02
	0.15

	
	EPR(20) vs MBM/MEB
	0.64
	**
	exponential
	0.20
	0.11

	
	EDF(30) vs Total biomass 
	0.62
	**
	linear
	0.01
	0.91


Best model: referred to linear, potential, exponential models according to the AIC test (see Sect. 2.7). The following abbreviations are used: P = probability level (*** = P<0.001; ** = P<0.01; * = P<0.05); R2 = regression coefficient.
