

Methods for Particulate Carbon and Nitrogen Analysis:

Surface water was collected into 10 Liter pre-rinsed Nalgene carboys using a peristaltic pump or from Niskin bottles.  Subsurface samples were collected by Niskin bottles triggered with a CTD rosette package at discrete depths and later drained into Nalgene carboys for processing.  Particles for particulate carbon (PC), nitrogen (PN) and particulate organic carbon (POC) were collected onto pre-combusted (450°C for 4-6 hours) 25 mm Whatman GF/F glass fiber filters packed in pre-combusted aluminum foil packets.  Aliquots from the carboys were taken in brown Nalgene pre-rinsed bottles of volumes ranging from .2-4 Liters.  The bottles were then flipped over onto an open funnel filtration system with glass funnels and fritted glass stems.  Once the sample water passed through the filters, 0.2 micron filtered seawater was used to rinse down the sides of the funnel.  Once the samples were processed, they were stored in Liquid nitrogen until they were returned to the lab and transferred to an 80°C freezer for longer-term storage.  
Prior to analysis, the filters were dried for ~24 hours in a drying oven at 45-50°C.  POC samples were placed overnight in a sealed desiccator saturated with hydrochloric acid fumes (12M HCl) to remove inorganic carbon from samples for ~24 hours (Hedges & Stern 1984).  Acidified filters were dried again as described previously.  Sample filters were packed into tin foil sheets for analysis.  POC, PC and PN were measured with a vario MICRO cube CHNS elemental analyzer (Elementar Americas, Mt. Laurel, NJ).  Sulfanilamide, the manufacturer recommended calibration standard, was run daily (prior to sample analysis and interspersed between samples) to compute the daily factor, the variation between the daily instrument response relative to the factory calibration, in order to apply the appropriate calibration factor.  
The carbon samples were corrected for DOC absorption using an exponential equation that relates the mass of carbon absorbed to the volume of the filtered samples (Novak et al. 2018).

The mass of carbon in the foil sheets that the samples were packed in was accounted for by measuring three blank foil squares per run and subtracting their average carbon mass from the mass of carbon in each sample.   The mass corrections were carried out, before calculating mass per volume. 

The analytical error for replicate POC and PN measurements averaged 10.76% and 8.12% respectively for this sample set.  A reference standard for carbon, Buffalo River Sediment (NIST reference material NIST RM 8704; 3.348±0.016 %C), was analyzed three times per day to confirm the performance of the standards and calibration curve.  Our analysis of the BRS NIST RM yielded results within 2% of the NIST values (3.3575±0.0314 %C; n=11; analyzed on 3 separate days).
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