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Figure S1: Residuals analysis of GLM models with CDF and QQ-plot for each biodiversity indicator.  












Figure S2: Residuals analysis of GLM models with CDF and QQ-plot for total abundance and absolute nematode abundance.
 


































Table S1. Pairwise correlation matrix among abiotic explanatory variables (DO, pH, mean grain size, and organic matter).
	
	OM
	Mean grain size
	pH
	DO

	OM
	1.00
	-0.12
	0.70
	-0.38

	Mean grain size
	-0.12
	1.00
	-0.28
	-0.02

	Ph
	0.70
	-0.28
	1.00
	-0.31

	DO
	-0.38
	-0.02
	-0.31
	1.00






















































Table S2. GLMs for biodiversity indices in relation to mean grain size (µm) and organic matter (%). Includes distributions, coefficients, significance, and AIC.
	Models                    
	Distribution
	 Calculated coeficients
	P(>|z|)
	AIC

	Richness~
Mean grain size *OM

	Poisson  
(connection function “log”)
	Intercept
Mean grain size
OM
Mean grain size: OM
	1.913
-0.0006
-0.216
0.001
	<2e-16***
0.0769.
0.525
0.049*
	
244.1


	Shannon~
Mean grain size*OM
	Gamma
(connection function “log”)
	Intercept
Mean grain size
OM
Mean grain size:OM
	1.420
-0.0004
-1.079
0.001
	4.86e-11***
0.152
0.0052**
0.098.
	
177.3


	Pielou~
Mean grain size *OM
	Beta
(connection function logit)
	Intercept
Mean grain size
OM
Mean grain size:OM
	1.061
-0.0004
-3.324
0.0015
	0.0062**
0.618
0.0001***
0.305
	
-10.7


	Total Abundance~
Mean grain size *OM
	Gamma
(connection function “log”)

	Intercept
Mean grain size
OM
Mean grain size:OM
	5.70
-0.001
1.59
0.001
	<2e-16***
0.027*
0.011*
0.13
	
765.5


	Nematodes~
Mean grain size *OM
	Gamma
(connection function “log”)

	Intercept
Mean grain size
OM
Mean grain size:OM
	4.86
-0.003
2.45
0.005
	<2e-16***
2.39e-06***
0.003**
0.00018***
	
673.9
































Table S3. GLMs for biodiversity indices in relation to water parameters (DO, mg/L, pH). Includes distributions, coefficients, significance, and AIC.

	Models
	Distributions
	Calculated coeficients
	P(>|z|)
	AIC

	Richness~DO+pH
	Poisson  
(connection function “log”)
	Intercept
DO
pH
	-2.41
0.25
0.26
	0.108
0.0012**
0.070
	
235.5

	 Shannon~DO+pH
	Gamma
(connection function  “log”)
	Intercept
DO
pH
	-0.53
0.43
-0.24
	0.68
1e-07***
0.05.
	
145.7

	Pielou~DO+pH
	Beta
(connection function logit)
	Intercept
DO
pH
	2.93
0.97
-1.31
	0.217
3.35e-13***
1.07e-08***
	
-62.2

	Total Abundance~DO+pH
	Gamma
(connection function “log”)
	Intercept
DO
pH2.10
	 -13.2
0.24
2.10
	7.73e-06***
0.1
4.10e-11***
	
752.3

	Nematodes~OD+pH
	Gamma
(connection function “log”)
	Intercept-17.5
DO
pH
	 -17.5
0.04
2.79
	1.97e-07***
0.77
8.96e-14***
	
668.2











Table S4. GLMs for biodiversity indices in relation to environments (freshwater, estuarine, oceanic). Tukey post-hoc for oceanic vs. freshwater included.
	Models
	Distributions
	Calculated coeficients
	
	P(>|z|)
	AIC

	Richness~Environment

	Poisson
(connection function “log”)
	Freshwater
Estuarine vs Freshwater
Oceanic vs Freshwater
Oceanic vs Estuarine
	1.62
0.18
0.27
0.08
	>2e-16***
0.180
0.0466*
0.8
	
243

Post-hoc

	Shannon~Environment
	Gamma
(connection function  “log”)
	Freshwater
Estuarine vs Freshwater
Oceanic vs Freshwater
Oceanic vs Estuarine
	0.91
-0.14
0.36
0.50
	8.4e-12**
0.34
0.0169*
0.002**
	
170.6

Post-hoc

	Pielou~Environment
	Beta
(connection function “logit”)
	Freshwater
Estuarine vs Freshwater
Oceanic  vs  Freshwater
Oceanic vs Estuarine
	0.12
-1.15
0.50
1.6
	0.57
0.00027***
0.10
<0.001***
	
-17.3

Post-hoc

	Total Abundance~Environment
	Gamma
(connection function “log”)

	Freshwater
Estuarine vs Freshwater
Oceanic vs Freshwater
Oceanic vs Estuarine
	5.29
1.44
0.72
-0.73
	2e-16***
5.56e-06***
0.02*
0.026*
	
761.2

Post-hoc

	Nematodes~Environment
	Gamma
(connection function “log”)
	Freshwater
Estuarine vs Freshwater
Oceanic  vs  Freshwater
Oceanic vs   Estuarine
	4.86
1.46
 -0.03
-1.5
	>2e-16***
0.0006***
0.94
0.0006***
	
693.1

Post-hoc





Table S5. GLMs for biodiversity indices in relation to human impacted (“+”) and less impacted (“−”) beaches. Includes distributions, coefficients, significance, and AIC.
	Models                    
	Distribution
	 Calculated coeficients
	
	P(>|z|)
	AIC

	Richness~Impact
	Poisson  (connection function “log”)
	Freshwatwer(+)vs(-)
Estuarine (+)vs(-)
Oceanic (+)vs(-)
	-0.06
-0.76
0.2
	0.753
0.0002***
0.2
	80.9
74.3
77

	Shannon~Impact
	Gamma (connection function  “log”)
	Freshwater (+)vs(-)
Estuarine (+)vs(-)
Oceanic (+)vs(-)
	0.28
-1.12
0.28
	0.173
3.43e-11***
0.0034**
	56.6
8.9
39.2

	Pielou~Impact
	Beta (connection function logit)
	Freshwatwer (+)vs(-)
Estuarine (+)vs(-)
Oceanic (+)vs(-)
	0.67
-3
0.31
	0.13
<2e-16***
0.23
	1.3
-52.5
-20.7

	Total Abundance~Impact
	Gamma (connection function “log”)

	Freshwatwer (+)vs(-)
Estuarine (+)vs(-)
Oceanic (+)vs(-)
	0.9
-0.2
0.6
	0.05*
0.5
0.1
	228.5
278
255.2

	Nematodes~Impact
	Gamma (connection function “log”)

	Freshwatwer (+)vs(-)
Estuarine(+)vs(-)
Oceanic (+)vs(-)
	-3.25
0.7
-0.72
	7.2e-07***
0.001*
0.09.
	181.2
258
213






































	Source                
	Df
	Sum of squares
	R²
	F
	p-value

	Environment
	2
	2.75
	0.270
	14.54
	
 <0.001 ***

	Impact
	1
	0.49
	0.048
	5.16
	0.001 ***

	Environment * Impact
	2
	2.42
	0.237
	12.77
	<0.001 ***

	Residual
	48

	4.54
	0.445
	
	

	Total
	53

	10.19
	1.000
	
	


Table S6: PERMANOVA results for meiofaunal community composition in relation to Environment (freshwater, estuarine, and oceanic) and Impact (impacted vs. less impacted). Includes degrees of freedom (Df), sum of squares, proportion of variance explained (R²), F-statistics, and significance (p-values).



















	Source                
	Df
	Sum of squares
	Mean Square
	F
	p-value

	Environment
	2
	0.170
	0.0853
	5.674
	
 0.006 **

	Impact
	1
	0.126
	0.1267
	11.8
	0.001 ***


Table S7: Beta-dispersion analysis for meiofaunal community composition in relation to Environment (freshwater, estuarine, and oceanic) and Impact (impacted vs. less impacted). Includes degrees of freedom (Df), sum of squares, mean squares, F-statistics, and significance (p-values).
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Table S8: Indicator species (IndVal) analysis for meiofaunal taxa associated with Environment (freshwater, estuarine, and oceanic) and Impact level. Includes associated groups, taxa, IndVal statistic (Stat), and significance (p-values).
	Group                    
	Taxon
	 Stat
	P - value

	Freshwater
	Oligochaetes
	0.871
	0.001***

	Estuarine
	Ostracods

	0.780
	0.001***

	Oceanic
	Turbellarians
	0.904
	0.001***

	Freshwater + Estuarine
	Gasteropods
Bivalves
	0.590
0.568
	0.028*
0.032*

	Estuarine + Oceanic
	Copepods
Nauplii
	0.897
0.826
	0.001***
0.003**

	Less impacted beaches
	Gastrotrichs
Ostracods
	0.818
0.604
	0.009**
0.007**
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