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Introduction 
This section includes details of chamber measurements and extrapolation methods used to quantify annual NEE. The figures and tables contained in this supplemental data section further clarify the location of each plot, distances between each plot, and frequency of fertilization.

Scaling Seasonal Measurements of Metabolic Rates to Annual NEE
· Vertical CO2 fluxes in each plot were measured once per season with a Los Gatos Ultraportable Greenhouse Gas Analyzer (Model 915-0011) and static chambers. Shade cloths were used to create four different light conditions (approximately 0%, 25%, 50%, and 100% ambient light), which were each measured in every plot each season. 
· Fluxes for each light condition was measured for approximately 5-8 minutes. The CO2 flux measured in the dark represented respiration (R), and the three other light levels were used to construct photosynthesis-irradiance (P-I) curves for modeling GPP. 
· Air temperatures, sediment temperatures, and photosynthetically active radiation (PAR) logged with C1000 Campbell datalogger every 15 seconds during flux measurements.
· Hourly respiration was modelled throughout the year using hourly sediment temperature and a Q10 of 2.59, which was measured at FC.
· An exponential relationship between alpha and temperature was used to adjust daily α throughout the year. Daily P-I curves with temperature-adjusted alphas were then used to model hourly gross primary production (GPP) using average hourly PAR from the CRONOS Database weather station at the Pamlico Aquaculture Field Laboratory in Aurora, NC (https://climate.ncsu.edu/cronos/?station=AURO).  
· Modeled hourly R and GPP were then modified based on tidal inundation depth. A previous study (Zawatski, 2018) observed that CO2-derived R and GPP rates both decreased linearly with increasing tidal water depth, resulting in zero CO2 flux when the water depth and the average plant height were equal. This relationship was applied to correct hourly R and GPP fluxes in each plot based on the average plant height and hourly average water depth in each plot. 
· Hourly NEE was calculated throughout the year as NEE = R – GPP, and then scaled up by summing hourly rates.
· This NEE extrapolation model was validated by comparing average hourly modeled chamber NEE for FC interior control plots with hourly NEE from an eddy covariance tower (Fogarty et al., 2018) located in the interior of FC. 
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Figure S1. Schematic of plots and boardwalk at a) FC edge and b) FC interior. Plots labeled “C” are control plots and plots labeled “F” are fertilized plots. Distances between plots are shown in cm. Black lines represent plot access boardwalks.
Table S1. Area of Freeman S. alterniflora marsh in each 0.1 m elevation category 
	Elevation (m) (NAVD88)
	Total Area (m2)
	Edge Area (m2)
	Interior Area (m2)

	-0.3 to -0.2
	41656
	8702
	32954

	-0.2 to -0.1
	81036
	9010
	72026

	-0.1 to 0
	97442
	11186
	86256

	0 to 0.1
	93726
	14268
	79459

	0.1 to 0.2
	101441
	17034
	84407

	0.2 to 0.3
	66479
	17503
	48976

	0.3 to 0.4
	18193
	9739
	8454

	Total:
	499974
	87443
	412532



Table S2. Fertilization dates and amounts over the course of the experiment.
	Fertilization Dates
	Fertilization Amount

	4/16/2015
	7.5 mol N, 3.75 mol P

	5/14/2015
	7.5 mol N, 3.75 mol P

	8/4/2015
	7.5 mol N, 3.75 mol P

	11/24/2015
	7.5 mol N, 3.75 mol P

	3/16/2016
	7.5 mol N, 3.75 mol P

	6/4/2016
	7.5 mol N, 3.75 mol P



Table S3. Average concentration of DIC and DOC samples measured in channel water and water overlying the marsh during two different tidal cycles at Freeman Creek. 
	Date
	Location
	DIC (mM)
	DOC (µM)

	4/16/2016
	Channel
	2.12 (0.01)
	164 (0)

	
	Overlying Marsh
	2.21 (0.02)
	387 (71)

	8/26/2016
	Channel
	2.08 (0.00)
	236 (15)

	
	Overlying Marsh
	2.43 (0.02)
	325 (7)



1

image3.png
b) FC interior

R LN
C F
37em
C |285m| F

Creek l

Boardwalk





image1.png
QAGUPUBLICATIONS




image2.png
a) FC edge

Creek T

186cm

208cm

558cm 155 em

134cm

Plot location





