Metadata for Northeast U.S. Tidal Marsh Surface Soil Sample Data
(Dataset associated with the manuscript titled “Modeling Spatial Distributions of Tidal Marsh Blue Carbon using Morphometric Parameters from Lidar”)
Contact: Bonnie Turek, bonnie_turek@fws.gov, bonnieturek@gmail.com	
Sample Collection
We collected surface samples from 4 tidal marshes across the Northeast U.S. to characterize geospatial patterns of marsh soil properties within and across sites. All field samples were collected in June and July of 2021 and surveyed to the NAVD88 vertical datum using real time kinematic (RTK) GPS. We used a public network of GNSS reference stations to correct RTK measurements in real time. At each site, we established 2-4 transects perpendicular to tidal creeks that were designed to capture gradients in elevation and distance from sediment sources. 
Surface samples were collected by rotating a 25 cm section of a 7.4 cm internal diameter aluminum pipe approximately 15 cm into the marsh platform, taking care to minimize soil compaction. We dug the sampling tube out of the marsh with a long-bladed spade inserted next to the corer at an angle to extend below the short core barrel. After digging the corer out of the marsh platform, we partially extruded the core using a marked piston to leave exactly 10 cm of soil in the corer. Excess sediment was cut away with a serrated blade, and the 10 cm by 7.4 cm diameter sample (total volume = 418 cm3) was placed in a sample bag and transported to the University of Massachusetts where they were stored at 4°C until ready for analysis. 
Sample Analysis
Samples were dried at 100°C and weighed to calculate the dry bulk density of each sample. The large size of these samples was designed to capture centimeter scale variability in soil properties and thereby obtain more accurate estimates of in situ bulk density. Dry mass was divided by the uniform volume of 418 cm3 of our samples to determine dry bulk density. The entire sample was then homogenized in a food processor. An approximately 20 g dry mass subsample was placed into a pre-weighed crucible to estimate soil organic matter percentage via loss on ignition following procedures in Dean (1974). Briefly, this process involved combusting the weighed dry sample at 550°C for four hours, with the change in mass equal to the organic fraction. To test whether our subsamples were representative of the entire 418 cm3 sample, we used a sample splitter to divide a sample in half. We combusted one half, and measured LOI on ten subsamples from the other half. The half sample LOI was 42.5%. The mean of the subsamples was 42.1%, with a standard deviation of 1.5%. From this, we determined that measurements from subsamples were representative. 
We used LOI to estimate total organic carbon (TOC), or the fraction of each sample by mass made up of carbon, in order to calculate carbon density in all collected samples. From a global compilation of paired LOI and TOC measurements, Ouyang and Lee (2020) found a close relationship between LOI and TOC in tidal marsh sediments (R2=0.99, p<0.001), which we used to convert LOI to TOC. TOC was then multiplied by BD to determine carbon density in grams of carbon per cubic centimeter (gC/cm3). 
Spatial Variables Derivation
Low tide lidar DEMs were clipped to each marsh extent using the National Wetlands Inventory ‘Estuarine and Marine Wetland’ classes (U.S. Fish & Wildlife Service, 2018). For each site, the lidar DEM, sample coordinates, and their respective soil characteristics were loaded into ArcGIS Pro. Semi-automated tidal creek delineation was performed for each marsh site using the lidar datasets and GIS Hydrology tools. This process begins with running flow direction and flow accumulation tools. Then the proper threshold for flow accumulation was tested so as to create a stream network that captured channels greater than ~1 m width. Based on our observation that carbon density did not vary systematically between ditches, we selected to include 3rd order and higher creeks in our creek network delineation, which tended to exclude ditches that were classified as first and second order creeks. At each soil sample location, we calculated the following morphometric parameters: tidal inundation at mean high water (H), the Euclidean distance from the nearest tidal creek (Dc), and the shortest distance along a delineated creek channel from the marsh outlet or the “marsh edge” (De). H was calculated by taking the local MHW value for each marsh site and subtracting the RTK-surveyed elevation of each sampling location (MHW-z). Dc was calculated using the Euclidean Distance tool to measure from each sample to the delineated tidal creek network. De is the sum of the straight-line distance to the nearest creek (i.e., Dc) and downstream creek distance along the flow path to the marsh edge, calculated by the flow length tool. 
File Description
The above-described data have been provided in a separate csv file as described below: 
· Turek_NEtidalmarsh_ surfacesoilsamples.csv: 242 surface samples (0-10 cm), with RTK surveyed coordinates, measured sediment properties, derived carbon density converted from LOI and multiplied by BD via the relationship presented in Ouyang and Lee (2020), 
CD = (BD*TOC) = BD*(0.52*LOI*100-1.17)/100, and derived parameters H, Dc, and De, from lidar and GIS analyses.
Column labels for Turek_NEtidalmarsh_ surfacesoilsamples.csv are as follows:
Samp_ID – sample name
Site – site name
Lat – latitude, decimal degrees (NAD83/NAVD88)
Long – longitude, decimal degrees (NAD83/NAVD88)
Elevation – elevation in meters relative to NAVD88
LOI_meas – measured organic fraction from loss on ignition analysis
BD_meas – measured dry bulk density in grams per cubic centimeter
CD_meas – calculated carbon density in grams of carbon per cubic centimeter
H – inundation at mean high water in meters, calculated as MHW-z
Dc – distance from the nearest tidal creek in meters, derived from lidar GIS analyses (Euclidean Distance tool)
De – creek distance from the marsh edge in meters, derived from lidar GIS analyses (Flow Length tool)
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