Supplementary material for Gagnon et al. Food web interactions ensure resilience to nutrient enrichment in a brackish water eelgrass (Zostera marina) ecosystem 

Table S1. Invertebrate densities at (a) the Ängsö eelgrass meadow in June and August 2011 (n=10 per month), (b) the experimental control plots at the Ängsö and Fårö eelgrass meadows in September 2011 and 2012, respectively (n=10 per site). All values are given as density of individuals g dw-1 Zostera marina-1, and are shown as mean ± SE.
	(a) Field survey
	Ängsö June 2011
	Ängsö August 2011

	
	Bivalvia
	
	

	
	
	Cardiidae*
	4.9±2.1
	73.8±13.1

	
	
	Mytilus trossulus
	78.8±14.9
	29.2±5.0

	
	Gastropoda
	
	

	
	
	Hydrobiidae**
	116.2±14.3
	58.1±17.8

	
	
	Theodoxus fluviatilis
	10.1±1.8
	4.6±0.9

	
	Crustacea
	
	

	
	
	Gammarus oceanicus
	0

	0.9±0.5

	
	
	Gammarus salinus
	2.0±0.8
	3.5±0.9

	
	
	Unidentified Gammarus spp.
	1.1±0.6
	0.1±0.1

	
	
	Idotea balthica
	0.2±0.2
	0.1±0.1

	
	
	Idotea chelipes
	1.2±1.1
	0.1±0.1

	
	
	Jaera albifrons
	0.2±0.2
	1.0±0.4

	
	Insecta
	
	

	
	
	Chironomidae (larvae)
	1.8±0.8
	1.8±0.5

	
	
	Macroplea mutica
	0.2±0.1
	0

	
	Nemertea
	
	

	
	
	Cyanophthalma obscura
	0
	0.1±0.05

	(b) Field experiment (control plots)
	Ängsö September 2011
	Fårö September 2012

	
	Bivalvia
	
	

	
	
	Cardiidae*
	18.8±4.5
	325.0±167.5

	
	
	Mytilus trossulus
	35.0±13.8
	300.4±57.6

	
	
	Mya arenaria
	0.3±0.2
	0

	
	Gastropoda
	
	

	
	
	Hydrobiidae**
	118.4±18.7
	1355.0±265.6

	
	
	Limapontia capitata
	0
	21.8±9.8

	
	
	Radix peregra
	0
	0.1±0.1

	
	
	Theodoxus fluviatilis
	9.0±1.5
	5.6±0.8

	
	Crustacea
	
	

	
	
	Corophium spp.
	0.3±0.3
	0

	
	
	Crangon crangon
	0.1±0.1
	0

	
	
	Gammarus oceanicus
	0.2±0.1
	0.3±0.2

	
	
	Gammarus salinus
	0.2±0.1
	6.8±3.5

	
	
	Unidentified Gammarus spp.
	0
	11.0±5.6

	
	
	Idotea balthica
	0.2±0.1
	17.2±4.1

	
	
	Idotea chelipes
	0
	6.8±3.6

	
	
	Jaera albifrons
	0.2±0.1
	5.1±3.4

	
	Insecta
	
	

	
	
	Chironomidae (larvae)
	0
	3.5±3.1

	
	
	Trichoptera (larvae)
	0
	0.6±0.4	

	
	Arachnida
	
	

	
	
	Hydrachnidae
	0.1+0.1
	0


* Cardiidae includes Cerastoderma glaucum and Parvicardium hauniense, which are difficult to distinguish from each other.
** Hydrobiidae includes Ecrobia ventrosa and Peringia ulvae, and may also include some individuals of the introduced species Potamopyrgus antipodarum (family Tateidae). These three species are morphologically and functionally similar.



1

Table S2. Results of the field experiment statistical analyses of invertebrate abundances and biomasses. All models were run using Poisson distribution, and P-values were calculated from χ2 tests. Crustaceans include amphipods and isopods, while mesograzers include amphipods, isopods, and gastropods. N=nutrient addition and D=crustacean mesograzer deterrence. P-values in bold are significant (p<0.05).
	
	
	Ängsö
	
	Fårö

	
	
	χ2
	p
	
	χ2
	p

	Total invertebrate abundance
	D × N
	302.86
	<0.0001
	
	829.05
	<0.0001

	
	D
	181.57
	<0.0001
	
	2291.24
	<0.0001

	
	N
	730.06
	<0.0001
	
	1094.44
	<0.0001

	Amphipod abundance
	D × N
	0.00
	0.99
	
	32.73
	<0.0001

	
	D
	22.22
	<0.0001
	
	113.53
	<0.0001

	
	N
	0.39
	0.39
	
	22.64
	<0.0001

	Isopod abundance
	D × N
	0.06
	0.81
	
	5.34
	0.021

	
	D
	11.11
	0.0009
	
	24.82
	<0.0001

	
	N
	1.96
	0.16
	
	18.04
	<0.0001

	Crustacean abundance
	D × N
	0.03
	0.87
	
	36.34
	<0.0001

	
	D
	25.11
	<0.0001
	
	97.87
	<0.0001

	
	N
	1.85
	0.17
	
	38.26
	<0.0001

	Gastropod abundance
	D × N
	324.12
	<0.0001
	
	1090.5
	<0.0001

	
	D
	299.17
	<0.0001
	
	1461.3
	<0.0001

	
	N
	698.6
	<0.0001
	
	1552.3
	<0.0001

	Mesograzer abundance
	D × N
	32.81
	<0.0001
	
	1133.1
	<0.0001

	
	D
	294.49
	<0.0001
	
	1197.5
	<0.0001

	
	N
	703.93
	<0.0001
	
	1579.6
	<0.0001

	Total invertebrate biomass
	D × N
	5.33
	0.0210
	
	129.49
	<0.0001

	
	D
	28.80
	<0.0001
	
	1050.48
	<0.0001

	
	N
	730.30
	<0.0001
	
	0.98
	0.32

	Amphipod biomass
	D × N
	0.00
	0.99
	
	117.81
	<0.0001

	
	D
	40.54
	<0.0001
	
	2.87
	0.09

	
	N
	0.01
	0.98
	
	6.15
	0.013

	Isopod biomass
	D × N
	2.35
	0.13
	
	26.63
	<0.0001

	
	D
	21.75
	<0.0001
	
	2.70
	0.10

	
	N
	13.48
	0.0002
	
	0.23
	0.63

	Crustacean biomass
	D × N
	12.44
	0.0002
	
	90.17
	<0.0001

	
	D
	43.83
	<0.0001
	
	1.81
	0.18

	
	N
	18.94
	<0.0001
	
	91.80
	<0.0001

	Gastropod biomass
	D × N
	76.87
	<0.0001
	
	46.23
	<0.0001

	
	D
	0.02
	0.78
	
	822.92
	<0.0001

	
	N
	39.93
	<0.0001
	
	0.37
	0.55

	Mesograzer biomass
	D × N
	90.85
	<0.0001
	
	145.26
	<0.0001

	
	D
	2.85
	0.09
	
	558.04
	<0.0001

	
	N
	50.72
	<0.0001
	
	20.10
	<0.0001



Table S3. Results of the field experiment statistical analyses of diversity indices and eelgrass variables. P-values were calculated from F-tests for normally distributed (species richness, Shannon diversity, evenness, chl-a, eelgrass biomass, eelgrass growth) and Gamma-distributed (filamentous algae, epibiota) variables. N=nutrient addition and D=crustacean mesograzer deterrence. P-values in bold are significant (p<0.05).
	
	
	Ängsö
	
	Fårö

	
	
	Fdf1, df2
	p
	
	Fdf1, df2
	p

	Species richness
	D × N
	0.561,36
	0.46
	
	0.041,36
	0.85

	
	D
	3.991,36
	0.053
	
	0.0041,36
	0.95

	
	N
	0.001,36
	0.99
	
	1.531,36
	0.22

	Shannon diversity
	D × N
	0.251,36
	0.62
	
	1.371,36
	0.25

	
	D
	3.321,36
	0.077
	
	7.051,36
	0.012

	
	N
	1.481,36
	0.23
	
	9.761,36
	 0.004

	Evenness
	D × N
	0.211,36
	0.65
	
	2.161,36
	0.15

	
	D
	0.671,36
	0.42
	
	0.391,36
	0.54

	
	N
	0.961,36
	0.33
	
	0.051,36
	0.82

	Eelgrass growth
	D × N
	0.381,36
	0.54
	
	Not measured

	
	D
	0.0051,36
	0.94
	
	

	
	N
	1.721,36
	0.20
	
	

	Eelgrass biomass
	D × N
	1.731,36
	0.20
	
	0.011,36
	0.91

	
	D
	0.281,36
	0.60
	
	0.141,36
	0.71

	
	N
	1.951,36
	0.17
	
	0.081,36
	0.78

	Chl-a (epiphyte biomass)
	D × N
	4.881,36
	0.034
	
	1.271,36
	0.27

	
	D
	1.431,36
	0.24
	
	1.961,36
	0.17

	
	N
	0.0041,36
	0.95
	
	7.731,36
	0.0009

	Epibiota biomass
	D × N
	0.091,36
	0.77
	
	Not measured

	
	D
	1.971,36
	0.17
	
	

	
	N
	0.011,36
	0.94
	
	

	Filamentous drift algae biomass
	D × N
	0.281,36
	0.60
	
	1.221,36
	0.28

	
	D
	1.851,36
	0.18
	
	6.631,36
	0.014

	
	N
	4.831,36
	0.035
	
	0.031,36
	0.86




[image: ]
Figure S1. Fish and shrimp communities in the eelgrass meadows caught by different methods. (a) diurnal Nordic gill nets at Ängsö June-August 2011, (b) overnight Nordic gill nets at Ängsö August-September 2011, (c) beach seines at Ängsö in August-September 2011, (d) overnight Nordic gill nets at Fårö in August 2012, and (e) minnow traps at Fårö in August 2012. Values for the gill net samplings (a, b, d) are total abundance of all nets, while values for the beach seine (c) and minnow traps (e) are mean ± SE of each unit (seine pull or trap).
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Figure S2. Diurnal patterns of perch (Perca fluviatilis) and roach (Rutilus rutilus) abundance at Ängsö in summer 2011, (a) June, (b) July, and (c) August, as measured by Nordic gill nets
[image: ]
[bookmark: _GoBack]Figure S3. (a) Species richness, (b) Shannon diversity, and (c) evenness of invertebrate communities (mean ± SE) in the different experimental treatments at Ängsö (left panel) and Fårö (right panel). N+=nutrient addition and D+=crustacean mesograzer deterrence. Significant terms are denoted in bold with an asterisk. Significant terms are denoted in bold with an asterisk, and different letters above bars indicate significant differences between treatments (p<0.05). See Table S3 for full statistical results.
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