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Online Resource 1 The PCA analyses to characterize the physical and optical (a, b) environments in winter (a) and summer (b), and chemical environments of the study area classified by the regions (1: Antalya, 2: Mersin, and 3: Muğla bays) in summer (c) (see Online Resource 2 for the abbreviation of environmental variables). 




Online Resource 2 Results of the PCA analysis to characterize the physical and optical environments in winter and summer, and chemical environments of the study area in summer. nm; not measured, ns; not subjected to the PCA.
	
	
	Winter
	Summer

	Variable
	Abbrev.
	PC1
	PC2
	PC1
	PC2

	Sea surface salinity (PSU)
	SS
	0.302
	0.091
	-0.204
	0.087

	Sea surface temperature (oC)
	ST
	0.413
	-0.081
	-0.516
	-0.065

	Sea surface pH 
	SpH
	-0.184
	-0.524
	-0.489
	0.133

	Sea surface oxygen (mg/l)
	SO
	-0.429
	0.105
	nm
	nm

	Near-bottom water salinity (PSU)
	NS
	0.271
	-0.142
	-0.268
	-0.017

	Near-bottom water temperature (oC)
	NT
	0.417
	-0.183
	-0.490
	-0.155

	Near-bottom water pH
	NpH
	-0.274
	-0.111
	-0.371
	0.179

	Near-bottom water oxygen (mg/l)
	NO
	-0.323
	0.340
	nm
	nm

	Secchi depth (m)
	Sec
	0.265
	0.156
	0.042
	0.668

	Bottom depth (m)
	De
	0.154
	0.703
	0.011
	0.684

	Sea surface SiO2 (mg/l)
	Ssi
	nm
	nm
	-0.315
	0.436

	Sea surface NO3 (mg/l)
	SNO3
	nm
	nm
	ns
	ns

	Sea surface PO4 (mg/l)
	SPO4
	nm
	nm
	0.267
	-0.036

	Sea surface NO2 (mg/l)
	SNO2
	nm
	nm
	ns
	ns

	Sea surface NH4 (mg/l)
	SNH4
	nm
	nm
	0.106
	0.307

	Sea surface NO2+NO3 (mg/l)
	SNO2+NO3
	nm
	nm
	0.058
	0.563

	Near-bottom water  SiO2 (mg/l)
	Nsi
	nm
	nm
	-0.354
	0.088

	Near-bottom water NO3 (mg/l)
	NNO3
	nm
	nm
	ns
	ns

	Near-bottom water PO4 (mg/l)
	NPO4
	nm
	nm
	0.598
	-0.052

	Near-bottom water NO2 (mg/l)
	NNO2
	nm
	nm
	ns
	ns

	Near-bottom water NH4 (mg/l)
	NNH4
	nm
	nm
	0.178
	-0.224

	Near-bottom water NO2+NO3 (mg/l)
	NNO2+NO3
	nm
	nm
	0.407
	 0.140

	Sea surface Total Suspended Matter (mg/l)
	STSM
	nm
	nm
	-0.225
	-0.221

	Near-bottom water Total Suspended Matter (mg/l)
	NTSM
	nm
	nm
	0.026
	-0.404

	Sea surface Chlorophyll-a (µg/l)
	Chl-a
	nm
	nm
	-0.285
	-0.319

	Photosynthetically Active Radiation (%)
	PAR
	nm
	nm
	0.051
	-0.054

	Eigenvalues
	
	4.58
	1.31
	2.44, 2.01
	1.7, 1.78

	%Variation
	
	45.8
	13.1
	30.5, 16.7
	21.3, 14.8

	Cum.%Variation at PCA5
	
	86.9
	PCA5
	89.1, 64.6
	PCA5
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Online Resource 3 The PCA analyses to characterize the biometrical distribution of Posidonia oceanica in study area classified by seasons (1 winter, 2 and 7 summer) (a) and bottom types (b) (see Online Resource 2 for the abbreviation of environmental variables). 



Online Resource 4 Results of the PCA analysis to characterize the biometrics of Posidonia oceanica in the sampling year. 
	Variable
	Abbrev.
	PC1
	PC2
	PC3
	PC4
	PC5

	Rhizome + sheath length (mm) 
	SL
	0.127
	0.474
	0.470
	0.021
	-0.702

	Leaf length (mm)
	LL
	0.385
	0.337
	-0.166
	0.191
	-0.037

	Leaf width (mm)
	LW
	0.197
	0.448
	-0.083
	-0.760
	0.308

	Inter-shoot distance (mm)
	SD
	0.182
	0.218
	0.577
	0.411
	0.625

	Shoot density (shoots/m2)
	TS
	0.299
	-0.541
	0.234
	-0.127
	-0.118

	Biomass based on leaf length (g/m2)
	BL
	0.477
	-0.113
	-0.042
	-0.100
	0.007

	Biomass based on LAI (g/m2)
	BLAI
	0.433
	-0.172
	-0.023
	0.075
	-0.070

	Leaf Area Index (m2/m2)
	LAI
	0.476
	-0.149
	-0.036
	-0.052
	-0.008

	Number of leaves per shoot
	LNo
	0.180
	0.239
	-0.594
	0.426
	-0.025

	Eigen values
	
	3.06
	1.5
	1.32
	0.847
	0.608

	Cum. %Variation
	
	38.5
	57.4
	73.9
	84.6
	92.3






Online Resource 5 Four-way PerMANOVA to test difference in the biometrics of Posidoia oceanica among regions, seasons, bottom types and bottom depths. Bold p values were significantly different at p < 0.05. p(MC) was p value of Monte Carlo test. 
	Source
	df
	SS
	MS
	F
	P
	P(MC)

	Region
	2
	117.13
	58.566
	8.6999
	0.001
	0.001

	Season
	1
	178.03
	178.03
	26.446
	0.001
	0.001

	Bottom Type
	3
	47.772
	15.924
	2.3655
	0.019
	0.009

	Depth
	5
	79.605
	15.921
	2.365
	0.004
	0.002

	Region x Season
	2
	12.151
	6.0756
	0.90252
	0.51
	0.501

	Region x Bottom Type
	4
	26.77
	6.6925
	0.99415
	0.404
	0.482

	Region x Depth
	10
	66.801
	6.6801
	0.99231
	0.434
	0.502

	Season x Bottom Type
	3
	19.408
	6.4694
	0.96101
	0.463
	0.469

	Season x Depth
	3
	10.39
	3.4633
	0.51446
	0.909
	0.93

	Bottom Type x Depth
	12
	68.137
	5.678
	0.84346
	0.639
	0.76

	Region x Season x Bottom Type
	2
	11.05
	5.5248
	0.8207
	0.532
	0.577

	Region x Season x Depth
	4
	34.376
	8.5939
	1.2766
	0.193
	0.195

	Region x Bottom Type x Depth
	1
	19.812
	19.812
	2.943
	0.056
	0.024

	Season x Bottom Type x Depth
	3
	12.235
	4.0784
	0.60584
	0.795
	0.863

	Region x Season x Bottom Type x Depth
	0
	0
	
	No test
	
	

	Residual
	92
	619.33
	6.7318
	
	
	

	Total
	147
	1323
	
	
	
	





Online Resource 6 Results of the CCA analysis to characterize the physical and optical environments in winter and summer, and physicochemical environments of the study area in summer.  nm; not measured, ns; not subjected to the CCA (See Online Resource 2 for the abbreviations of the environmental parameters)
	
	Summer
	Winter + Summer
	Winter
	Summer

	Variables
	CCA1
	CCA2
	CCA1
	CCA2
	CCA1
	CCA2
	CCA1
	CCA2

	SS
	0.0605
	-0.1329
	0.1348
	-0.0913
	-0.1584
	0.0391
	0.0628
	-0.1229

	SpH
	-0.1492
	-0.0226
	-0.3057
	0.0996
	0.0452
	0.1589
	-0.1519
	-0.0590

	ST
	-0.2197
	0.1330
	-0.5651
	0.2497
	-0.5043
	-0.1653
	-0.2253
	0.0866

	SO
	
	
	
	
	0.3723
	0.2857
	
	

	NS
	0.0144
	0.1042
	0.3690
	-0.4036
	-0.3916
	-0.0815
	0.0120
	0.1061

	NT
	-0.2853
	0.0581
	-0.5967
	0.1871
	-0.5720
	-0.2354
	-0.2894
	0.0161

	NpH
	-0.0844
	-0.0593
	-0.2505
	0.1228
	0.2421
	0.2278
	-0.0863
	-0.0878

	NO
	
	
	
	
	0.3655
	0.4990
	
	

	Sec
	0.4369
	0.0647
	-0.0776
	0.3281
	-0.2938
	0.0311
	0.4367
	0.0964

	De
	0.4806
	-0.1041
	0.2701
	0.3597
	0.0835
	-0.1654
	0.4826
	-0.0686

	Ssi
	0.0461
	-0.1209
	ns
	ns
	nm
	nm
	ns
	ns

	SNO3
	0.3051
	0.1063
	ns
	ns
	nm
	nm
	ns
	ns

	SPO4
	0.1087
	0.1117
	ns
	ns
	nm
	nm
	ns
	ns

	SNO2
	0.0396
	0.0731
	ns
	ns
	nm
	nm
	ns
	ns

	SNH4
	0.0772
	-0.0042
	ns
	ns
	nm
	nm
	ns
	ns

	SNO2+NO3
	0.0600
	0.0782
	ns
	ns
	nm
	nm
	ns
	ns

	Nsi
	-0.0026
	0.0555
	ns
	ns
	nm
	nm
	ns
	ns

	NNO3
	0.3260
	-0.0414
	ns
	ns
	nm
	nm
	ns
	ns

	NPO4
	0.1324
	0.0423
	ns
	ns
	nm
	nm
	ns
	ns

	NNO2
	-0.0438
	0.0302
	ns
	ns
	nm
	nm
	ns
	ns

	NNH4
	0.0906
	-0.0851
	ns
	ns
	nm
	nm
	ns
	ns

	NNO2+NO3
	-0.0115
	0.0255
	ns
	ns
	nm
	nm
	ns
	ns

	STSM
	0.0060
	-0.0538
	ns
	ns
	nm
	nm
	ns
	ns

	NTSM
	-0.0603
	-0.0196
	ns
	ns
	nm
	nm
	ns
	ns

	Chl-a
	-0.2142
	0.0378
	ns
	ns
	nm
	nm
	ns
	ns

	K
	-0.0421
	-0.0646
	ns
	ns
	nm
	nm
	ns
	ns

	KD
	0.0368
	0.0775
	ns
	ns
	nm
	nm
	ns
	ns

	PAR
	-0.1976
	-0.0768
	ns
	ns
	nm
	nm
	ns
	ns

	Eigen values
	0.003
	0.000
	0.003
	0.001
	0.003
	0.001
	0.002
	0.000

	Species-environment correlations
	0.712
	0.535
	0.682
	0.624
	0.722
	0.684
	0.600
	0.423

	Cumulative percentage variance
	
	
	
	
	
	
	
	

	of species data
	35.6
	39.4
	26.7
	36.0
	32.7
	39.0
	25.1
	27.5

	of species-environment relation
	82.6
	91.2
	71.1
	95.9
	76.3
	91.0
	86.4
	94.8
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