Supplementary Tables:


Supp. Table 1: Analysis of variance of UK C. officinalis and C. caespitosa seasonal photophysiology. Table reports F-ratios, degrees of freedom (Fd.f.) and significance of factors (***P < 0.001; **P < 0.01; *P < 0.05) determined from 2-way ANOVA with interaction.

	
	Factor

	Parameter
	Month
	Species
	Month:Species

	Fv/Fm
	F3,39 = 22.83***
	F1,39 = 0.00
	F3,39 = 1.67

	rETRmax
	F3,39 = 17.42***
	F1,39 = 0.88
	F3,39 = 0.15

	α
	F3,39 = 20.72***
	F1,39 = 0.33
	F3,39 = 2.66

	Ek
	   F3,39 = 2.12
	F1,39 = 1.94
	F3,39 = 3.05*

	NPQRESID
	F3,39 = 11.52***
	F1,39 = 1.06
	F3,39 = 4.62**

	NPQINDUC
	  F3,39 = 8.11***
	F1,39 = 1.37
	F3,39 = 4.33*




























Supp. Table 2: Analysis of variance and t-test analysis of UK C. officinalis and C. caespitosa ex-situ photophysiology parameters in relation to the factor ‘season’. Table shows f- and t-values and associated degrees of freedom (Fd.f. / td.f.) and significance (***P < 0.001, **P < 0.01, *P < 0.05). RQE = relative quantum efficiency; NPQ = non-photochemical quenching.


	RLC parameters

	
	C. officinalis
	C. caespitosa
	
	C. officinalis
	C. caespitosa

	Fv/Fm
	F2,8=5.33*
	t4=1.51
	rETRmax
	F2,8=3.55
	t4=1.32

	α
	F2,8=2.06
	t4=-1.18
	Ek
	F2,8=1.10
	t4=2.42

	Recovery parameters

	
	RQE
	
	NPQ

	
	C. officinalis
	C. caespitosa
	
	C. officinalis
	C. caespitosa

	End RLC
	F2,8=1.00
	t4=1.43
	End RLC
	F2,8=17.35**
	t4=2.45

	10 s
	F2,8=3.73
	t4=-2.28
	10 s
	F2,8=0.42
	t4=-1.38

	2.5 mins
	F2,8=0.91
	t4=-1.42
	2.5 mins
	F2,8=2.41
	t4=-1.82

	15 mins
	F2,8=0.68
	t4=-2.74
	15 mins
	F2,8=3.61
	t4=0.09

	End dark
	F2,8=5.29*
	t4=-3.49*
	End dark
	F2,8=0.48
	t4=1.16




















Supp. Table 3: Analysis of variance of Icelandic C. officinalis photophysiology in relation to sampling season and tidal emersion period, determined from linear mixed effects models with the fixed factors ‘season’ and ‘tide’, and ‘rock-pool’ as random term. Table reports F-ratios, degrees of freedom (Fd.f.), and significance of factors (***P < 0.001; **P < 0.01; *P < 0.05). 

	
	Factor

	
	Season
	Tide
	Season:Tide

	Fv/Fm
	F1,54=19.10***
	F2,54=0.31
	F2,54=0.07

	rETRmax
	F1,54=136.66***
	F2,54=16.65**
	F2,54=1.24

	α
	F1,54=1115.29***
	F2,54=1.35
	F2,54=2.72

	Ek
	F1,54=2.42
	F2,54=1.92
	F2,54=2.51

	NPQRESID
	F1,54=86.31***
	F2,54=2.85
	F2,54=0.61

	NPQINDUC
	F1,54=305.83***
	F2,54=0.48
	F2,54=4.65*































Supp. Table 4: T-test analysis of Icelandic C. officinalis ex-situ photophysiology parameters in relation to the factor ‘season’. Table shows t-value and associated degrees of freedom (td.f.) and significance (***P < 0.001, **P < 0.01, *P < 0.05). RQE = relative quantum efficiency; NPQ = non-photochemical quenching.

	RLC parameters

	Fv/Fm
	t4=-1.78
	rETRmax
	t4=-0.56

	α
	t4=-2.31*
	Ek
	t4=2.84*

	Recovery parameters

	
	RQE
	NPQ

	End RLC
	t4=5.88**
	End RLC
	t4=2.06

	10 s
	t4=4.64**
	10 s
	t4=-1.93

	2.5 mins
	t4=-1.71
	2.5 mins
	t4=-0.36

	15 mins
	t4=-2.86*
	15 mins
	t4=3.34*

	End dark
	t4=-2.48
	End dark
	t4=3.71*

























Supp. Table 5: Analysis of variance of northern Spanish C. caespitosa in-situ photophysiology parameters in relation to the factors ‘Season’ and ‘Tide’. Table reports F-ratios, degrees of freedom (Fd.f.), and significance of factors (***P < 0.001; **P < 0.01; *P < 0.05) as determined from 2-way ANOVA with interaction.

	
	Factor

	
	Season
	Tide
	Season:Tide

	Fv/Fm
	F1,18=13.10**
	F2,18=6.54*
	F2,18=17.35***

	rETRmax
	F1,18=1098**
	F2,18=5.61*
	F2,18=4.12*

	α
	F1,18=3.58*
	F2,18=1.55
	F2,18=4.75*

	Ek
	F1,18=0.52
	F2,18=1.96
	F2,18=0.20

	NPQRESID
	F1,18=9.53**
	F2,18=2.46
	F2,18=0.49

	NPQINDUC
	F1,18=3.45
	F2,18=1.68
	F2,18=0.39




Supp. Table 6: Analysis of variance in northern Spanish C. officinalis and C. caespitosa in-situ photophysiology parameters in relation to the factor ‘species’ with ‘tide’ as random term, for start and mid tidal emersion, summer data only. Table reports F-ratios, degrees of freedom (Fd.f.), and significance of factors (***P < 0.001; **P < 0.01; *P < 0.05) as determined from 1-way ANOVA with a random term.
	Species

	Fv/Fm
	F1,12=3.84*
	Ek
	F1,12=0.65

	rETRmax
	F1,12=2397**
	NPQRESID
	F1,12=0.71

	α
	F1,12=8.46*
	NPQINDUC
	[bookmark: _GoBack]F1,12=0.64



















Supp. Table 7: T-test analysis of northern Spanish C. caespitosa ex-situ photophysiology parameters in relation to the factor ‘season’. Table shows t-value and associated degrees of freedom (td.f.) and significance (***P < 0.001, **P < 0.01, *P < 0.05). RQE = relative quantum efficiency; NPQ = non-photochemical quenching.


	RLC parameters

	Fv/Fm
	t4=3.77*
	rETRmax
	t4=7.52**

	α
	t4=6.27**
	Ek
	t4=-1.71

	Recovery parameters

	
	RQE
	NPQ

	End RLC
	t4=0.96
	End RLC
	t4=1.84

	10 s
	t4=-2.86*
	10 s
	t4=2.18

	2.5 mins
	t4=0.31
	2.5 mins
	t4=1.16

	15 mins
	t4=1.55
	15 mins
	t4=-0.77

	End dark
	t4=2.17
	End dark
	t4=-1.44
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