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Fig S1. Isotope biplot of 83C and 8™N in parts per thousand (%o) for sediment samples (dots) and sources used on
mixing models. Sources show mean and standard deviation. Symbols: triangle, adjacent habitats sources (including

mangroves and saltmarshes); circle, marine algae (including benthic algae and seston); quadrat, seagrass.
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Table S1. Results of Moran’s | test for sediment carbon variables from the original data

Moran |
Sediment carbon variable Depth
Observed Expected SD p-value

0-1cm -0.23 -0.02  0.02 <0.01

Corg (%) 1-3cm -0.21 0.02 0.2 <0.01
3-10cm -0.20 -0.02  0.02 <0.01

0-1cm -0.20 0.02  0.02 <0.01

C stocks (mgCor; cm”) 1-3cm -0.11 20.02  0.02 <0.01
3-10cm -0.10 -0.02  0.02 <0.01

0-1cm -0.39 20.02 0.2 <0.01

§C (%) 13 cm -0.38 002 0.2 <0.01
3-10cm -0.34 -0.02  0.02 <0.01




Table S2. Results of Moran'’s | test for residual spatial autocorrelation in non-spatial and spatial GLS models of carbon sediment variables. Significant terms (p-
value <0.05) are shown in bold. SD, standard deviation. (*) shows continuous explanatory variables

X i Non-spatial Moran | Spatial Moran |
Dependent variable Depth Driver

Observed Expected SD p-value Observed Expected SD p-value

Corg (%) 0-1cm Seagrass cover -0.21 -0.02 0.02 <0.01 -0.01 -0.02 0.02 0.59
<63um* -0.06 -0.02 0.02 0.02 -0.02 -0.02 0.02 0.80

a';;ag"rﬁ/gsim -0.17 -0.02 002  <0.01 -0.01 -0.02 002 056

Turbidity -0.08 -0.02 0.02 <0.01 -0.01 -0.02 0.02 0.50

Meadow type -0.05 -0.02 0.02 0.10 -0.02 -0.02 0.02 0.65

Corg (%) 1-3cm Seagrass cover -0.18 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.75
<63um* -0.04 -0.02 0.02 0.31 -0.01 -0.02 0.02 0.78

z:tnag":;gsim -0.15 -0.02 002  <0.01 -0.03 -0.02 002  0.66

Turbidity -0.07 -0.02 0.02 0.01 -0.01 -0.02 0.02 0.76

Meadow type -0.04 -0.02 0.02 0.41 -0.02 -0.02 0.02 0.67

Corg (%) 3-10cm Seagrass cover -0.17 -0.02 0.02 <0.01 -0.01 -0.02 0.02 0.52
<63um* -0.05 -0.02 0.02 0.06 -0.02 -0.02 0.02 0.95

a':tnag"rf)‘f/gsim -0.15 -0.02 002  <0.01 -0.01 -0.02 002 057

Turbidity -0.08 -0.02 0.02 0.00 -0.01 -0.02 0.02 0.40

Meadow type -0.04 -0.02 0.02 0.22 -0.02 -0.02 0.02 0.78

Cstocks (mgCorg cm™3) 0-1cm Seagrass cover -0.20 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.85
<63um* -0.09 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.97

z'ztnag"ri‘fl:sim -0.19 -0.02 002  <0.01 -0.03 -0.02 0.02 0.72

Turbidity -0.10 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.71

Meadow type -0.05 -0.02 0.02 0.16 -0.02 -0.02 0.02 0.83

Cstocks (mgCorg cm™3) 1-3cm Seagrass cover -0.11 -0.02 0.02 <0.01 -0.04 -0.02 0.02 0.26
<63um* -0.04 -0.02 0.02 0.15 -0.02 -0.02 0.02 0.92

a':tnag”rilim -0.11 -0.02 002  <0.01 -0.04 -0.02 002 024

Turbidity -0.06 -0.02 0.02 <0.05 0.02 -0.02 0.02 1.00

Meadow type -0.02 -0.02 0.02 0.92 -0.01 -0.02 0.02 0.40

Cstocks (mgCorg cm™3) 3-10cm Seagrass cover -0.10 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.98
<63um* -0.06 -0.02 0.02 0.03 -0.02 -0.02 0.02 0.96

gq'ztnag"riigsim -0.12 -0.02 002  <0.01 -0.04 -0.02 0.02 0.46

Turbidity -0.07 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.66

Meadow type -0.02 -0.02 0.02 0.95 -0.01 -0.02 0.02 0.43

6%3C (%o) 0-1cm Seagrass cover -0.35 -0.02 0.02 <0.01 -0.03 -0.02 0.02 0.73
<63um* -0.14 -0.02 0.02 <0.01 -0.03 -0.02 0.02 0.74

a:tnag”r;igsim -0.22 -0.02 002  <0.01 -0.04 -0.02 002 034

Turbidity -0.17 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.86

Meadow type -0.04 -0.02 0.02 0.42 -0.01 -0.02 0.02 0.34

623C (%o) 1-3cm Seagrass cover -0.34 -0.02 0.02 <0.01 -0.05 -0.02 0.02 0.10
<63um* -0.14 -0.02 0.02 <0.01 -0.09 -0.02 0.02 <0.01

::Z?gr:’i?/;rs?‘m -0.21 -0.02 002 <001 -0.08 -0.02 002 <001

Turbidity -0.16 -0.02 002 <001 -0.07 -0.02 002 <001

Meadow type -0.03 -0.02 0.02 0.65 -0.01 -0.02 0.02 0.32

6%3C (%o) 3-10cm Seagrass cover -0.30 -0.02 0.02 <0.01 -0.01 -0.02 0.02 0.45
<63um* -0.12 -0.02 0.02 <0.01 -0.03 -0.02 0.02 0.72

:;:tnagr:;;im -0.19 -0.02 002 <001 -0.03 -0.02 0.02 0.76

Turbidity -0.15 -0.02 0.02 <0.01 -0.02 -0.02 0.02 0.92

Meadow type -0.03 -0.02 0.02 0.61 -0.01 -0.02 0.02 0.30




Table S3. Coefficient estimates for carbon sediment variables in GLS spatial models. Significant drivers (p-value <0.05) are shown in bold. AAIC represents the AIC
difference between the non-spatial GLS and the spatial GLS accounting for spatial autocorrelation on the response variable; positive value means lower AIC on the spatial
GLS model. Semivariogram distances are based on latitude and longitude decimal degrees. The correlation structured used on the final model is specified. df, degrees of
freedom. SE, standard error. Cl 95%, confidence interval. (*) shows continuous explanatory variables

Semivariogram C lati Cl 95%
Dependent variable Depth Driver orrefation df p-value  Estimate SE lower upper
Range Nugget | AAIC structure
95% 95%
Corg (%) 0-1cm seagrass cover* 0.05 0.13 38.75 Ratio 45 (43 res) 0.53 0.00 0.00 | -0.01 0.01
<63um* 0.06 023 12.28 | Ratio 45 (43res)  0.02 0.01 0.00 | 0.00 0.01
distance to, 005  0.12 36.74 | Ratio 45 (43res)  0.97 0.00 000 | 0.00 0.00
mangroves
turbidity (low) 0.06 0.14 22.78 Gaussian 45 (42 res) 0.17 0.55 0.34 | -0.13 1.23
turbidity (medium) 0.06 0.14 22.78 Gaussian 45 (42 res) 0.17 -0.20 0.27 | -0.73 0.32
turbidity (high) 0.06 0.14 22.78 Gaussian 45 (42 res) 0.17 0.42 0.39 | -0.34 1.17
meadow type 005 0.3 2438 | Gaussian 45 (42res)  0.47 051 047 | -042 142
(continuous)
meadow type 005 0.3 2438 | Gaussian 45 (42res)  0.47 0.42 055 | 065 148
(patchy)
meadow type 005 013 2438 | Gaussian  45(42res) 047 0.19 056 | -1.29 091
(variable)
Corg (%) 1-3¢m seagrass cover* 0.06 0.16 28.51 | Ratio 45(43res) 0.44 0.00 0.00 | -0.01 0.00
<63pum* 004 029 8.06 | Ratio 45 (43res)  0.02 0.01 0.00 | 0.00 0.01
distance to 005 015 30.54 | Ratio 45(43res) 072 0.0 0.00 | 0.00 0.00
mangroves
turbidity (low) 0.05 0.19 17.52 Gaussian 45 (42 res) 0.18 0.34 0.32 | -0.29 0.97
turbidity (medium) 0.05 0.19 17.52 Gaussian 45 (42 res) 0.18 0.12 0.27 | -0.41 0.65
turbidity (high) 005  0.19 1752 | Gaussian  45(42res) 0.18 0.67 038 | 007 141
meadow type 005 0.8 1921 | Gaussian  45(42res) 031 0.46 043 | 039 131
(patchy)
meadow type 005 018 1921 | Gaussian 45 (42res) 031  0.50 050 | -0.48  1.48
(continuous)
meadow type 005 018 1921 | Gaussian 45 (42res) 0.31 0.19 052 |-121 083
(variable)
Corg (%) 3-10cm seagrass cover* 1.41 0.04 26.84 Linear 45 (43 res) 0.12 -0.01 0.00 | -0.01 0.00
<63pum* 0.00 0.16 894 | Ratio 45 (43res) 0.01 0.01 0.00 | 0.00 0.01
distance to 176 0.2 27.19 | Linear 45(43res) 093  0.00 0.00 | 0.00 0.00
mangroves
turbidity (low) 005 024 16.28 | Gaussian 45 (42res) 031 0.38 031 | 023 099
turbidity (medium) 0.05 0.24 16.28 Gaussian 45 (42 res) 0.31 0.19 0.27 | -0.33 0.71
turbidity (high) 005 024 16.28 | Gaussian  45(42res) 031 0.56 037 | 015 128
meadow type 006 021 16.56 | Gaussian 45 (42res) 0.35 0.45 042 | 038 127
(patchy)
meadow type 006 021 16.56 | Gaussian 45 (42res)  0.35 0.49 049 |-047 145
(continuous)
meadow type 006 021 16.56 | Gaussian 45 (42res) 035  -0.19 047 | -111 073
(variable)
Cstocks (MgCog cm?) | 0-1cm seagrass cover* 0.18 0.11 30.61 Ratio 45 (43 res) 0.53 0.00 0.00 | -0.01 0.01
org
<63um* 017 0.4 18.44 | Ratio 45(43res)  0.17 0.00 0.00 | 0.00 0.01
distance to 001  0.00 33.64 | Ratio 45(43res) 018 0.0 0.00 | 0.00 0.00
mangroves
turbidity (low) 0.11 0.17 19.26 Ratio 45 (42 res) 0.67 2.23 0.64 | 0.99 3.48
turbidity (medium) 0.11 0.17 19.26 Ratio 45 (42 res) 0.67 -0.12 0.29 | -0.68 0.44
turbidity (high) 0.11 0.17 19.26 Ratio 45 (42 res) 0.67 0.16 0.40 | -0.62 0.93
meadow type 000 027 534 | Ratio 45(42res) <001  2.52 017 | 2.19 2.86
(continuous)
meadow type 000 027 534 | Ratio 45(42res) <0.01  0.20 024 | 026  0.66
(patchy)
meadow type 0.00 027 534 | Ratio 45(42res) <0.01  -0.90 027 | -144  -037

(variable)




Cstocks (MgCos cm?) | 1-3 cm seagrass cover* 0.00 0.18 7.64 Linear 45 (43 res) 0.77 0.00 0.01 | -0.01 0.01
org

<63pum* 000 037 321 | Gaus 45(43res)  0.12 0.01 0.00 | 0.00 0.02
distance to 000 027 857 | Gaus 45(43res) 099  0.00 0.00 | 0.00 0.00
mangroves
turbidity (low) 064 011 927 | Linear 45(42res) 051 1.61 129 | 092 416
turbidity (medium) 0.64 0.11 9.27 Linear 45 (42 res) 0.51 0.44 0.40 | -0.34 1.23
turbidity (high) 064 011 927 | Linear 45(42res) 051 0.50 051 |-050 151
meadow type 0.00 029 287 | Gaus 45(42res) 0.02 247 0.20 | 2.08 2.87
(continuous)
meadow type 000  0.29 287 | Gaus 45(42res)  0.02 0.21 027 | -033 075
(patchy)
meadow type 0.00 029 287 | Gaus 45(d2res) 0.02  -0.65 031 | -126  -0.04
(variable)

Cstocks (MgCo cm?) | 3-10cm seagrass cover* 5.69 0.01 13.19 Linear 45 (43res) 0.22 -0.01 0.01 | -0.02 0.01

org =

<63pum* 000  0.07 9.92 | Ratio 45(43res)  0.32 0.00 0.00 | 0.00 0.01
distance to, 0.00  0.08 11.85 | Ratio 45 (43res)  0.77 0.00 000 | 0.00 0.00
mangroves
turbidity (low) 059  0.09 13.04 | Linear 45(42res)  0.41 1.62 153 | -138 462
turbidity (medium) 0.59 0.09 13.04 Linear 45 (42 res) 0.41 0.63 0.48 | -0.31 1.57
turbidity (high) 059  0.09 13.04 | Linear 45(42res)  0.41 0.38 061 |-082  1.60
meadow type 000 011 6.94 | Gaus 45(42res) 0.02  2.60 024 | 213 3.08
(continuous)
meadow type 000 0.1 6.94 | Gaus 45 (42res)  0.02 0.12 033 | 052 078
(patchy)
meadow type 000 011 6.94 | Gaus 45(d2res) 0.02  -0.89 037 | -162  -0.17
(variable)

8C (%) 0-1cm seagrass cover* 0.31 0.06 63.93 Linear 45 (43res) 0.01 0.03 0.01 | 0.01 0.05
<63um* 007  0.08 47.21 | Ratio 45(43res) 0.23 -0.01 001 |-003 001
distance to 009 005 71.45 | Ratio 45(43res) 016  0.00 0.00 | 0.00 0.00
mangroves
turbidity (low) 0.11 0.17 36.68 Gaussian 45 (42 res) <0.01 -20.14 0.83 | -21.76 -18.51
turbidity (medium) | 0.11 0.17 36.68 Gaussian 45 (42res) <0.01 -2.09 0.42 | -2.91 -1.27
turbidity (high) 011 0.7 36.68 | Gaussian 45 (42res) <0.01  -4.05 057 | 517  -2.93
meadow type 0.04 024 24.64 | Gaussian  45(42res) <0.01  -19.94 096 | -21.82  -18.06
(continuous)
meadow type 004 024 24.64 | Gaussian 45 (42res) <0.01  -4.55 111 | -671  -2.38
(patchy)
meadow type 004  0.24 24.64 | Gaussian 45 (42res) <0.01  -1.12 124 | 355 129
(variable)

813C (%o) 1-3¢cm seagrass cover* 8.15 0.00 61.09 Linear 45 (43 res) <0.01 0.04 0.01 | 0.01 0.06
<63um* 007  0.07 48.06 | Ratio 45(43res)  0.64 0.00 001 | 002 o001
distance to 001 008 60.62 | Ratio 45(43res) 007 0.0 0.00 | 0.00 0.00
mangroves
turbidity (low) 0.00 0.18 29.26 Gaussian 45 (42 res) <0.01 -19.11 0.76 | -20.59 -17.62
turbidity (medium) | 0.00 0.18 29.26 Gaussian 45 (42res) <0.01 -2.95 0.87 | -4.67 -1.24
turbidity (high) 0.00 0.18 29.26 Gaussian 45 (42res) <0.01 -5.93 0.95 | -7.80 -4.05
meadow type 0.00 023 21.41 | Gaussian  45(42res) <0.01  -19.95 0.46 | -20.85  -19.04
(continuous)
meadow type 000 023 2141 | Gaussian 45 (42res) <0.01  -4.71 062 | 592  -3.49
(patchy)
meadow type 0.00 023 21.41 | Gaussian  45(42res) <0.01  -1.67 074 | 312  -0.22
(variable)

555 (%o 2100 | seagrass cover* 097 001 48.87 ::‘p°"e"t' 45(43res) <0.01  0.04 0.01 | 0.02 0.06

‘00 -

<63um* 003 007 55.64 | Ratio 45(43res) 0.61 0.00 001 | 002 001
distance to, 003 007 69.80 | Ratio 45 (43res)  0.52 0.00 000 | 0.00 0.0
mangroves
turbidity (low) 0.02 0.18 31.19 Gaussian 45 (42res) <0.01 -18.97 1.10 | -21.14 -16.80
turbidity (medium) | 0.02 0.18 31.19 Gaussian 45 (42res) <0.01 -3.74 1.15 | -5.99 -1.49
turbidity (high) 0.02 0.18 31.19 Gaussian 45 (42res) <0.01 -5.95 1.29 | -8.49 -3.42
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Table S4. Sources stable isotopes data from other studies in the area

Sources

8N
Mangrove Saltmarsh Seagrass Algae Seston

Rhizosphora
stylosa
Avicennia
marina
Aegiceras
corniculatum
Grass
Succulents
Zostera
muelleri
Halophila
ovalis
Halodule
uninervis
Catenella
nipae
Spyridia
filamentosa
Chondria sp
Laurencia sp.
Sargassum
sp.

Dyctiota
ligulata
Green
filamentous

Literature reference

From Connolly and
others 2006

From Melzer &
Johnson 2004 4.77 4.20 3.80 3.82 3.78
From Melzer &
Johnson 2004 3.22 3.42 1.21 3.43 3.92
From Melzer &
Johnson 2004 4.02 5.60 5.13
From Melzer &
Johnson 2004 1.86 5.36 3.23
From Melzer &
Johnson 2004 3.45 3.52 3.23
From Melzer &
Johnson 2004 3.50 2.75
From Melzer &
Johnson 2004 3.88 3.93
From Melzer &
Johnson 2004 3.34
From Melzer &
Johnson 2004 4.34
From Prior and others
2015 3.70 2.20 3.70 5.30 2.10 3.20 2.90 2.50 3.40 3.10 7.50 3.80
From Loneragan and
others 1997 1.90 3.10 3.00 5.30
From Loneragan and
others 1997 3.40 6.50 3.30 5.70
From Loneragan and
others 1997 3.70 5.70 5.90
From Loneragan and
others 1997 1.30 5.40
From Loneragan and
others 1997 5.70
From Loneragan and
others 1997 6.60
From Loneragan and
others 1997 6.10




813C

Sources

Mangrove

Saltmarsh

Seagrass

Algae

Seston

Literature reference

Rhizosphora
stylosa

Avicennia
marina

Aegiceras
corniculatum

Grass
Succulents

Zostera spp.

Halophila
ovalis

Halodule
uninervis

Catenella
nipae

Spyridia
filamentosa

Chondria sp.

Laurencia

spp.

Sargassum

spp.

Dyctiota
ligulata

Green
filamentous

From Connolly and
others 2006

From Prior and others
2015

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

From Loneragan and
others 1997

-27.4

-28.7

-28.3

-28.2

-28.8

-27.2

-26.5

N
o
'
P
o

-10.7

-15.4

-11.7

-12.1

-15

-13.3

-28.6

-27.8

-18.2

-15.6

-21.6

-22.1

-22

-22

-21.7

-19.3

-23.2

-19.1

-21.9

-19.3

-20.1
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