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Supplemental Figure 1: Photosynthetically active radiation (PAR) recorded every 15 minutes during each experiment in control (without specimens) aquaria.  Black lines indicate ambient air treatment, and grey lines show high pCO2 treatment.  Solid lines indicates ambient temperature and dotted lines specifies increased temperature treatment.  Panel (A): pCO2 (exp. 1) using the native, Dictyopteris undulata, and the invasive, Sargassum horneri, brown fleshy algae during the summer.  Panel (B): pCO2 (exp. 2) using the calcified articulated, Jania adhaerens, and the encrusting, Lithothamnion californicum, red algae during the late summer.  Panel (C): pCO2 and warming (exp. 3) using the red fleshy alga, Plocamium cartilagineum, during the winer.  Panel (D): pCO2 and warming (exp. 4) using the red calcified alga, Corallina vancouveriensis, during late winter.  
Supplemental Table 1: Statistical results of increased pCO2 and/or temperature on Dictyopteris undulata, Sargassum horneri and Plocamium cartilagineum carbonic anhydrase enzyme activity.  For experiment 1 and the brown fleshy species D. undulata and S. horneri, and nonparametric comparison for each pair was done using the Wilcoxon test.  For experiment 3 and the red, fleshy species P. cartilagneum, a two-way ANOVA was completed.
	Experiment
	Species
	Source
	Z / F
	DF
	P value

	1
	D. undulata
	±CO2
	-1.36472
	-
	0.1723

	1
	S. horneri
	±CO2
	1.493452
	-
	0.1353

	3
	P. cartilagneum
	±CO2
	1.3678
	36
	0.2499

	3
	P. cartilagneum
	±Temp
	0.2534
	36
	0.6178

	3
	P. cartilagneum
	±CO2, ±Temp
	0.0419
	36
	0.8390




Supplemental Table 2: Statistical results for chlorophyll fluorescence to the effects of increased CO2 and/or temperature to various calcified and non-calcified species of macroalgae.  For the fleshy experiment 1 species, D. undulata and S. horneri, a nonparametric comparison for each pair was completed using the Wilcoxon method.  For the fleshy experiment 3 P. cartilagineum and calcified experiment 4 C. vancouveriensis a two-way ANOVA was completed.
	Experiment
	Species
	Source
	Z / F
	DF
	P value

	1
	D. undulata
	±CO2
	1.400576
	-
	0.1613

	1
	S. horneri
	±CO2
	0.340296
	-
	0.7336

	2
	L. californicum
	±CO2
	0.449073
	-
	0.6534

	2
	J. adhaerens
	±CO2
	-0.11339
	-
	0.9097

	3
	P. cartilagneum
	±CO2
	0.3820
	36
	0.5404

	3
	P. cartilagneum
	±Temp
	2.0674
	36
	0.1591

	3
	P. cartilagneum
	±CO2, ±Temp
	0.3661
	36
	0.5489

	4
	C. vancouveriensis
	±CO2
	0.0638
	20
	0.8031

	4
	C. vancouveriensis
	±Temp
	1.0892
	20
	0.3091

	4
	C. vancouveriensis
	±CO2, ±Temp
	0.1008
	20
	0.7541




Supplemental Table 3: Mean (± SE) pigment concentrations (µg/g fresh weight) for various calcified and fleshy macroalgae (fleshy: Dictyopteris undulata, Sargassum horneri and Plocamium cartilagineum; calcified: Jania adhaerens, and Corallina vancouveriensis) normalized to fresh weight.  Phycocyanin (PC), Allophycocyanin (APC), Phycoerythrin (PE). 
	Experiment
	Species
	Treatment
	Chl a
µg/g
	Chl c
µg/g
	Carotenoid
µg/g
	PC
µg/g
	APC
µg/g
	PE
µg/g

	1
	D. undulata
	Ambient Air
	442.08 (19.84)
	178.83 (28.66)
	111.24 (18.77)
	-
	-
	-

	1
	D. undulata
	High CO2
	445.02 (15.47)
	190.10 (15.29)
	132.64 (24.66)
	-
	-
	-

	1
	S. horneri
	Ambient Air
	395.09 (29.41)
	156.61 (22.03)
	121.55 (24.71)
	-
	-
	-

	1
	S. horneri
	High CO2
	400.97 (30.03)
	124.23 (21.79)
	135.54 (12.04)
	-
	-
	-

	2
	J. adhaerens
	Ambient Air
	93.42 (10.41)
	-
	-
	0.020 (0.003)
	0.004 (0.003)
	0.113 (0.015)

	2
	J. adhaerens
	High CO2
	102.40 (6.61)
	-
	-
	0.017 (0.006)
	0.002 (0.001)
	0.093 (0.014)

	3
	P. cartilagneum
	Ambient Air
	1.52 (0.26)
	-
	-
	0.007 (0.001)
	0.006 (0.001)
	0.017 (0.002)

	3
	P. cartilagneum
	High CO2
	0.94 (0.28)
	-
	-
	0.007 (0.001)
	0.006 (0.001)
	0.018 (0.002)

	3
	P. cartilagneum
	Ambient Air, High Temp
	1.00 (0.25)
	-
	-
	0.007 (0.001)
	0.006 (0.003)
	0.017 (0.002)

	3
	P. cartilagneum
	High CO2, High Temp
	1.26 (0.41)
	-
	-
	0.009 (0.002)
	0.007 (0.001)
	0.021 (0.003)

	4
	C. vancouveriensis
	Ambient Air
	149.80 (19.81)
	-
	-
	-
	-
	-

	4
	C. vancouveriensis
	High CO2
	188.32 (20.52)
	-
	-
	-
	-
	-

	4
	C. vancouveriensis
	Ambient Air, High Temp
	151.10 (7.58)
	-
	-
	-
	-
	-

	4
	C. vancouveriensis
	High CO2, High Temp
	174.43 (18.11)
	-
	-
	-
	-
	-





Supplemental Table 4: Results of Z-test for experiment 1 on carotenoid pigment concentrations for the brown, fleshy species Dictyopteris undulata and Sargassum horneri that were exposed to increased pCO2.
	Experiment
	Species
	Response Variable
	Source
	Z
	P value

	1
	D. undulata
	Chl a
	±CO2
	0.0377964
	0.9698

	1
	S. horneri
	Chl a
	±CO2
	0.0377964
	0.9698

	1
	D. undulata
	Carotenoid
	±CO2
	1.096097
	0.273

	1
	S. horneri
	Carotenoid
	±CO2
	-0.188982
	0.8501





Supplemental Table 5: Results of T test from experiment 2 for chlorophyll a and phycobillins pigment concentrations for Jania adhaerens,a red, calcified articulated alga that was exposed to increased pCO2.
	Experiment
	Species
	Response Variable
	Source
	T
	DF
	P value

	2
	J. adhaerens
	Chl a
	±CO2
	0.728304
	8
	0.4872

	2
	J. adhaerens
	Phycocyanin
	±CO2
	-0.48466
	7
	0.6427

	2
	J. adhaerens
	Allophycocyanin
	±CO2
	-1.80348
	7
	0.1143

	2
	J. adhaerens
	Phycoerythrin
	±CO2
	-0.93021
	7
	0.3832





Supplemental Table 6: Results of two way ANOVA from experiment 3 for chlorophyll a and phycobillin pigment concentrations from Plocamium cartilagineum, a red, fleshy alga that was exposed to increased pCO2 and/or temperature.
	Experiment
	Species
	Response Variable
	Source
	F
	DF
	P value

	3
	P. cartilagneum
	Chl a
	±CO2
	0.2874
	36
	0.5952

	3
	P. cartilagneum
	Chl a
	±Temp
	0.1028
	36
	0.7504

	3
	P. cartilagneum
	Chl a
	±CO2, ±Temp
	1.8714
	36
	0.1798

	3
	P. cartilagneum
	Phycocyanin
	±CO2
	0.5822
	36
	0.4504

	3
	P. cartilagneum
	Phycocyanin
	±Temp
	0.8975
	36
	0.3498

	3
	P. cartilagneum
	Phycocyanin
	±CO2, ±Temp
	1.3598
	36
	0.2512

	3
	P. cartilagneum
	Allophycocyanin
	±CO2
	0.8795
	36
	0.3546

	3
	P. cartilagneum
	Allophycocyanin
	±Temp
	0.8142
	36
	0.3729

	3
	P. cartilagneum
	Allophycocyanin
	±CO2, ±Temp
	0.4409
	36
	0.5109

	3
	P. cartilagneum
	Phycoerythrin
	±CO2
	1.1382
	36
	0.2931

	3
	P. cartilagneum
	Phycoerythrin
	±Temp
	0.0714
	36
	0.7908

	3
	P. cartilagneum
	Phycoerythrin
	±CO2, ±Temp
	0.5966
	36
	0.4449






Supplemental Table 7: Results of the two-way ANOVA on chlorophyll a pigment concentrations for experiment 4 where Corallina vancouveriensis, a red, calcified articulated alga was exposed to increased pCO2 and/or temperature.
	Experiment
	Species
	Response Variable
	Source
	F
	DF
	P value

	4
	C. vancouveriensis
	Chl a
	±CO2
	3.1903
	36
	0.0825

	4
	C. vancouveriensis
	Chl a
	±Temp
	0.1324
	36
	0.7181

	4
	C. vancouveriensis
	Chl a
	±CO2 x ±Temp
	0.1927
	36
	0.6633
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