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Table S1 Decimal coordinates of site locations in Tauranga Harbour 
	Site code
	Site name
	Latitude
	Longitude

	ATH
	Athenree
	-37.44889
	175.9692

	BRW
	Burrows Street
	-37.70833
	176.1683

	MAT
	Matahui
	-37.58447
	175.9844

	OMK
	Omokoroa
	-37.64083
	176.0469

	ONG
	Ongare
	-37.50194
	175.9706

	OTU 
	Otumoetai
	-37.66528
	176.1558

	TPU
	Te Puna
	-37.66167
	176.045

	TUA
	Tuapiro Point
	-37.48528
	175.9539

	URE-Mud
	Uretara-Mudflat
	-37.53635
	175.9348

	WMA-Mud
	Waimapu-Mudflat
	-37.71861
	176.15319

	WPA
	Waipapa
	-37.6263
	176.0064



Table S2 Intra-habitat Pearson’s correlation coefficients (r) between (a) environmental variables (seagrass habitat not shaded (n = 9); unvegetated habitat grey shading (n = 13)) and (b) environmental variables and measures of seagrass condition (* p < 0.05, ** p < 0.01, *** p < 0.001)
	
	 
	Chamber light
	Temp.
	Mud
	MGS
	OC
	WC
	Chl α
	Phaeo
	Aus. 
	Mac. 

	a.
	Environmental
	
	
	
	
	
	
	
	
	
	

	
	Chamber light
	
	 0.33**
	-0.72***
	0.56***
	-0.58***
	-0.54***
	-0.11
	-0.33**
	 0.69***
	0.42***

	
	Temp.
	 0.53***
	
	0.11
	-0.22
	0.10
	0.05
	-0.04
	 0.07
	0.27*
	-0.03

	
	Mud
	-0.60***
	-0.48***
	
	-0.88***
	0.90***
	 0.89***
	0.50***
	0.71***
	-0.50***
	-0.55***

	
	MGS
	 0.14
	 0.30**
	-0.64***
	
	-0.90***
	-0.86***
	-0.34**
	-0.64***
	0.25*
	0.41***

	
	OC
	-0.11
	-0.32**
	 0.77***
	-0.69***
	
	0.96***
	0.43***
	0.65***
	-0.31**
	-0.47***

	
	WC
	-0.08
	-0.22
	 0.68***
	-0.54***
	 0.75***
	
	0.58***
	0.72***
	-0.32**
	-0.44***

	
	Chl α
	-0.07
	-0.10
	 0.49***
	-0.02
	 0.57***
	 0.62***
	
	0.77***
	-0.03
	-0.36**

	
	Phaeo
	-0.32**
	-0.41**
	 0.75***
	-0.30*
	 0.73***
	 0.69***
	 0.83***
	
	-0.13
	-0.40**

	
	Aus. 
	 0.60***
	 0.46**
	-0.32*
	-0.27
	 0.05
	 0.03
	-0.03
	-0.17
	
	0.28*

	
	Mac. 
	-0.38**
	-0.24
	 0.26
	-0.37**
	 0.06
	 < 0.01
	-0.19
	-0.07
	-0.01
	

	b.
	Seagrass
	
	
	
	
	
	
	

	
	AGB
	 0.34**
	 0.34**
	 0.11
	-0.18
	 0.28
	 0.30*
	 0.31*
	 0.23
	 0.30*
	 0.08

	
	BGB
	 0.55***
	 0.44**
	-0.35*
	 0.07
	-0.04
	-0.03
	 0.04
	-0.16
	 0.51***
	 0.02

	
	TB
	 0.51***
	 0.43**
	-0.20
	-0.02
	 0.08
	 0.09
	 0.14
	-0.02
	 0.46**
	 0.04

	
	AGB:BGB
	-0.16
	-0.13
	0.58***
	-0.34*
	0.47**
	0.45**
	0.38**
	0.51***
	-0.17
	 0.05

	
	Cover
	 0.34**
	 0.03
	-0.41**
	 0.38*
	-0.23
	-0.17
	 0.08
	-0.11
	 0.10
	-0.21

	
	Width
	-0.41**
	-0.12
	 0.52***
	 0.04
	 0.31*
	 0.21
	 0.28
	 0.37*
	-0.53***
	< 0.01

	
	Length
	 0.12
	 0.18
	 0.34*
	-0.18
	 0.45**
	 0.48***
	 0.42**
	 0.36*
	 0.04
	 0.01

	
	SA
	-0.21
	< 0.01
	 0.53***
	-0.10
	 0.45**
	 0.37*
	 0.37*
	 0.41**
	-0.32*
	 < 0.01

	
	Count
	 0.75***
	 0.34**
	-0.44
	-0.05
	-0.06
	 0.04
	 0.03
	-0.17
	 0.66***
	-0.10

	
	C:N AGB
	-0.39**
	-0.34**
	 0.22
	 0.11
	 0.12
	-0.04
	-0.07
	 0.15
	-0.55***
	 0.06

	
	C:N BGB
	-0.17
	-0.22
	 0.51***
	-0.53***
	 0.52***
	 0.38*
	 0.09
	 0.28
	-0.17
	 0.15


Chamber light – Lux, Temp. – Chamber temperature (°C), Mud – sediment mud content (% < 63 µm), MGS – median grain size (µm), OC – sediment organic content (%), WC – sediment water content (%), 
Chl α – sediment chlorophyll α content (µg g-1 DW), Phaeo – sediment phaeopigment content (µg g-1 DW), Aus. – Austrovenus stutchburyi count (# core-1), Mac. – Macomona liliana count (# core-1), AGB – seagrass above ground biomass (g DW m-2), BGB – seagrass below ground biomass (g DW m-2), TB – total seagrass biomass (g DW m-2), Cover – seagrass percentage cover (%), Width – blade width (mm), Length – blade length (mm), SA – blade surface area (mm2), Count – blade count (# core-1), C:N – carbon-nitrogen content ratio
Table S3 Pearson’s correlation coefficients (r) between site averages of mud content (% < 63 µm) and light, and porewater nutrients for the seagrass and all unvegetated habitats (n = 9 & 13, respectively; * p < 0.05, ** p < 0.01, *** p < 0.001)
	
	Mud
	

	
	Seagrass
	Unvegetated

	PAR-Site
	0.11
	0.44

	PAR-Seafloor
	-0.63
	-0.35

	%Attenuation
	0.70*
	0.51

	HT
	-0.55
	-0.61

	LT
	-0.70*
	-0.77*

	Porewater NOx
	0.03
	-0.48

	Porewater PO43-
	-0.48
	-0.17

	Porewater NH4+
	0.51
	0.91***


PAR - Photosynthetically active radiation (μmol photons m-2 s-1), %Attenuation - percent water-column light attenuation (Site vs. Seafloor PAR), HT - median incident high tide PAR, LT - median incident low tide PAR, Porewater - porewater nutrient concentration (µmol N/P L‑1)
Table S4 Results of one-way PERMANCOVA (9999 permutations; Euclidian distance-based matrices) comparing sediment community respiration (SCR) between habitats (fixed factor; 2 levels: seagrass and unvegetated sediment) with sediment mud content as a covariate 
	
	Term
	df
	SS
	MS
	Pseudo-F
	p-perm
	Habitat effect

	SCR
	Mud x Habitat
	1
	0.11
	0.11
	0.12
	0.7258
	

	
	Mud
	1
	0.022
	0.022
	0.025
	0.8764
	

	
	Habitat
	1
	10.024
	10.024
	11.392
	0.0010
	Seagrass > Unvegetated
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Fig. S1 Variation in sediment mud content (% < 63 µm) and sediment community respiration (SCR) in seagrass (black) and unvegetated sediment (grey) habitats. Data represent the site average (n = 2-5) ± 1 SE and symbols are indicative of site locations presented in Fig. 1

Table S5 Distance-based Linear Model (DistLM) marginal test results for net primary production (NPP), gross primary production (GPP) and photosynthetic efficiency in seagrass (n = 9) and all unvegetated habitats (n = 13). Proportion (Prop.) results give the variance explained by the environmental predictors individually (Corr. = correlation direction). Shaded variables were not included in the step‑wise DistLM model due to high collinearity with other variables
	[bookmark: _Hlk136100078]
	
	
	Seagrass
	
	
	
	Unvegetated
	
	

	
	Predictor group
	Predictor
	Pseudo-F
	p-value
	Prop.
	Corr.
	Pseudo-F
	p-value
	Prop.
	Corr.

	NPP
	Physiochemical
	Site light
	8.18
	0.0002
	0.2938
	+
	3.24
	0.1907
	0.0275
	-

	
	
	Chamber light
	17.89
	0.0001
	0.3711
	+
	1.78
	0.0001
	0.3869
	+

	
	
	Temperature
	25.37
	0.0058
	0.1598
	+
	39.76
	0.0722
	0.0490
	-

	
	Sediment
	Mud
	1.13
	0.2912
	0.0256
	-
	34.99
	0.0001
	0.3571
	-

	
	
	MGS
	0.02
	0.8771
	0.0005
	+
	21.49
	0.0001
	0.2543
	+

	
	
	OC
	0.87
	0.3601
	0.0198
	+
	12.88
	0.0010
	0.1698
	-

	
	
	WC
	3.38
	0.0703
	0.0730
	+
	9.49
	0.0042
	0.1310
	-

	
	
	Chl α
	1.93
	0.1723
	0.0430
	+
	0.04
	0.8378
	0.0007
	-

	
	
	Phaeo
	0.19
	0.6691
	0.0043
	+
	5.36
	0.0211
	0.0784
	-

	
	Macrofauna
	Aus. count
	18.00
	0.0001
	0.2951
	+
	18.30
	0.0003
	0.2251
	+

	
	
	Mac. count
	7.38
	0.0109
	0.1465
	-
	4.81
	0.0353
	0.0710
	+

	
	
	Sp.
	5.27
	0.0281
	0.1092
	+
	25.79
	0.0001
	0.2905
	+

	
	
	N
	20.11
	0.0001
	0.3186
	+
	42.31
	0.0001
	0.4018
	+

	
	
	H’
	0.12
	0.7309
	0.0029
	-
	4.48
	0.0394
	0.0664
	+

	
	Seagrass
	SG Cond1
	11.56
	0.0010
	0.2119
	+
	
	
	
	

	
	
	SG Cond2
	0.06
	0.8052
	0.0014
	+
	
	
	
	

	
	
	C:N AGB
	1.60
	0.2103
	0.0359
	-
	
	
	
	

	
	
	C:N BGB
	0.63
	0.4252
	0.0145
	-
	
	
	
	

	
	Porewater nutrients
	NOx
	1.19
	0.2746
	0.0270
	-
	0.54
	0.4618
	0.0085
	+

	
	
	PO43-
	33.89
	0.0001
	0.4408
	+
	8.76
	0.0045
	0.1221
	+

	
	
	NH4+
	0.09
	0.7614
	0.0022
	+
	33.08
	0.0001
	0.3443
	-


Photosynthetic efficiency: Seagrass - above-ground biomass normalised GPP, Unvegetated - chlorophyll α biomass normalised GPP. Site & Chamber light – Lux, Mud – sediment mud content, MGS – median grain size, OC – organic content, WC – sediment water content, Chl α – sediment chlorophyll α content, Phaeo - sediment phaeopigment content, Aus. count – Austrovenus stutchburyi count, Mac. count – Macomona liliana count, Sp. – taxa richness, N – total abundance, H’ – Shannon Weiner diversity, SG Cond1 & SG Cond2 - seagrass morphology PCO1 & PCO2 coordinates (see Fig. 2), C:N – carbon to nitrogen content ratio, AGB – above-ground biomass, BGB – below-ground biomass, porewater – porewater nutrient concentrations

Table S5 cont. 
	
	
	
	Seagrass
	
	
	
	Unvegetated
	
	

	
	Predictor group
	Predictor
	Pseudo-F
	p-value
	Prop.
	Corr.
	Pseudo-F
	p-value
	Prop.
	Corr.

	GPP
	Physiochemical
	Site light
	20.31
	0.0019
	0.2153
	+
	1.02
	0.4720
	0.0082
	-

	
	
	Chamber light
	11.80
	0.0001
	0.3924
	+
	0.52
	0.0001
	0.5419
	+

	
	
	Temperature
	27.77
	0.0002
	0.3208
	+
	74.54
	0.3102
	0.0159
	+

	
	Sediment
	Mud
	1.48
	0.2355
	0.0332
	-
	35.30
	0.0001
	0.3591
	-

	
	
	MGS
	0.10
	0.7477
	0.0024
	+
	14.00
	0.0007
	0.1818
	+

	
	
	OC
	0.58
	0.4443
	0.0133
	+
	10.81
	0.0013
	0.1464
	-

	
	
	WC
	1.90
	0.1808
	0.0424
	+
	9.03
	0.0047
	0.1254
	-

	
	
	Chl α
	1.60
	0.2140
	0.0358
	+
	0.20
	0.6602
	0.0032
	-

	
	
	Phaeo
	0.002
	0.9608
	0.0001
	+
	4.79
	0.0320
	0.0706
	-

	
	Macrofauna
	Aus. count
	16.97
	0.0001
	0.2830
	+
	42.15
	0.0001
	0.4009
	+

	
	
	Mac. count
	3.89
	0.0560
	0.0830
	-
	8.13
	0.0051
	0.1143
	+

	
	
	Sp.
	4.69
	0.0357
	0.0983
	+
	41.01
	0.0001
	0.3943
	+

	
	
	N
	16.97
	0.0001
	0.2830
	+
	58.65
	0.0001
	0.4821
	+

	
	
	H’
	1.04
	0.3246
	0.0236
	-
	10.77
	0.0017
	0.1460
	+

	
	Seagrass
	SG Cond1
	17.59
	0.0001
	0.2903
	+
	
	
	
	

	
	
	SG Cond2
	0.96
	0.3261
	0.0219
	+
	
	
	
	

	
	
	C:N AGB
	2.06
	0.1569
	0.0458
	-
	
	
	
	

	
	
	C:N BGB
	0.39
	0.5405
	0.0089
	-
	
	
	
	

	
	Porewater nutrients
	NOx
	0.11
	0.7384
	0.0027
	-
	0.0004
	0.9847
	0.0000
	+

	
	
	PO43-
	23.10
	0.0001
	0.3495
	+
	22.31
	0.0002
	0.2615
	+

	
	
	NH4+
	0.94
	0.3345
	0.0214
	+
	24.10
	0.0001
	0.2767
	-


Photosynthetic efficiency: Seagrass - above-ground biomass normalised GPP, Unvegetated - chlorophyll α biomass normalised GPP. Site & Chamber light – Lux, Mud – sediment mud content, MGS – median grain size, OC – organic content, WC – sediment water content, Chl α – sediment chlorophyll α content, Phaeo - sediment phaeopigment content, Aus. count – Austrovenus stutchburyi count, Mac. count – Macomona liliana count, Sp. – taxa richness, N – total abundance, H’ – Shannon Weiner diversity, SG Cond1 & SG Cond2 - seagrass morphology PCO1 & PCO2 coordinates (see Fig. 2), C:N – carbon to nitrogen content ratio, AGB – above-ground biomass, BGB – below-ground biomass, porewater – porewater nutrient concentrations

Table S5 cont. 
	
	
	
	Seagrass
	
	
	
	Unvegetated
	
	

	
	
	
	GPPSG
	
	
	
	GPPChl-α
	
	

	
	Predictor group
	Predictor
	Pseudo-F
	p-value
	Prop.
	Corr.
	Pseudo-F
	p-value
	Prop.
	Corr.

	Photosynthetic efficiency
	Physiochemical
	Site light
	3.27
	0.2692
	0.0284
	+
	1.34
	0.0049
	0.1146
	-

	
	
	Chamber light
	1.26
	0.2088
	0.0364
	+
	8.15
	0.0001
	0.4589
	+

	
	
	Temperature
	1.62
	0.0736
	0.0707
	+
	53.42
	0.2590
	0.0208
	+

	
	Sediment
	Mud
	0.31
	0.5784
	0.0072
	-
	70.94
	0.0001
	0.5296
	-

	
	
	MGS
	0.005
	0.9417
	0.0001
	-
	20.61
	0.0001
	0.2465
	+

	
	
	OC
	0.10
	0.7579
	0.0023
	+
	23.19
	0.0001
	0.2691
	-

	
	
	WC
	0.01
	0.9131
	0.0003
	-
	31.53
	0.0001
	0.3335
	-

	
	
	Chl α
	0.06
	0.8028
	0.0014
	-
	23.04
	0.0001
	0.2678
	-

	
	
	Phaeo
	0.34
	0.5626
	0.0078
	-
	34.54
	0.0001
	0.3541
	-

	
	Macrofauna
	Aus. count
	2.53
	0.1179
	0.0555
	+
	23.91
	0.0001
	0.2751
	+

	
	
	Mac. count
	9.22
	0.0034
	0.1765
	-
	14.80
	0.0003
	0.1903
	+

	
	
	Sp.
	1.82
	0.1768
	0.0405
	-
	27.99
	0.0001
	0.3076
	+

	
	
	N
	0.06
	0.8072
	0.0014
	+
	28.35
	0.0001
	0.3103
	+

	
	
	H’
	0.19
	0.6713
	0.0043
	-
	21.16
	0.0001
	0.2514
	+

	
	Seagrass
	SG Cond1
	3.50
	0.0679
	0.0753
	-
	
	
	
	

	
	
	SG Cond2
	4.54
	0.0406
	0.0954
	-
	
	
	
	

	
	
	C:N AGB
	0.82
	0.3779
	0.0186
	-
	
	
	
	

	
	
	C:N BGB
	1.41
	0.2428
	0.0317
	+
	
	
	
	

	
	Porewater nutrients
	NOx
	0.40
	0.5304
	0.0092
	-
	0.15
	0.6972
	0.0024
	+

	
	
	PO43-
	0.53
	0.4719
	0.0121
	+
	21.87
	0.0002
	0.2577
	+

	
	
	NH4+
	3.19
	0.0803
	0.0690
	-
	21.83
	0.0001
	0.2573
	-


Photosynthetic efficiency: Seagrass - above-ground biomass normalised GPP, Unvegetated - chlorophyll α biomass normalised GPP. Site & Chamber light – Lux, Mud – sediment mud content, MGS – median grain size, OC – organic content, WC – sediment water content, Chl α – sediment chlorophyll α content, Phaeo - sediment phaeopigment content, Aus. count – Austrovenus stutchburyi count, Mac. count – Macomona liliana count, Sp. – taxa richness, N – total abundance, H’ – Shannon Weiner diversity, SG Cond1 & SG Cond2 - seagrass morphology PCO1 & PCO2 coordinates (see Fig. 2), C:N – carbon to nitrogen content ratio, AGB – above-ground biomass, BGB – below-ground biomass, porewater – porewater nutrient concentrations
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Fig. S2 Variation in sediment mud content (% < 63 µm) and photosynthesis-respiration (p/r) ratio in seagrass (black) and unvegetated sediment (grey) habitats. Sites above the dotted line (p/r = 1) are net autotrophic while those below are heterotrophic. The grey trendline highlights a significant linear correlation (Pearson’s r = -0.72, p = 0.005) in the unvegetated sediment which was absent when ‘mud; only sites/plots (i.e., > 35 %) were excluded. There was no significant relationship in the seagrass habitat. Data represent the site average (n = 5) ± 1 SE and symbols are indicative of site locations presented in Fig. 1
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