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[bookmark: _GoBack]Brief description of protocol and relation to export pathways:  Hyperspectral size-fractioned particulate absorption coefficients were obtained from continuous inline observations collected with a WETLabs acs using a differencing method between unfiltered and filtered observations following Slade et al. (2010). We collected continuous inline observations of temperature and salinity using a SeaBird TSG thermosalinograph. Particulate absorption provides an assessment of the total particulate load and a means to assess phytoplankton from non-phytoplankton particulates. It also provides an assessment of absorption line height for the estimation of chlorophyll concentration in the absence of non-photochemical quenching. The hyperspectral beam attenuation provides an additional proxy for total particulate load and additionally is a proxy for particulate organic carbon. The spectral slope of the beam c is a size proxy.
 Deployment methodologies: The flow through system is configured so that the inline water system is supplied with a diaphragm pump to minimize particle disaggregation. Water entered the inline system through a vortex debubbler followed by at Seabird thermosalinograph, then a Sequoia Flow Meter and finally to the acs. The flow meter automatically switched flow from unfiltered to filtered through a large volume 0.2 m cartridge filter. The automated switch operated continuously through the day such that during each hour 50 minutes is unfiltered and 10 minutes is filtered. Approximately twice per day, an additional filtered configuration was manually triggered such that the hour was parsed into 20 minutes of unfiltered, 15 minutes of 20‑m filtration, 15 minutes of 5-m filtration and 10 minutes of 0.2‑m filtration. Discrete water samples were collected from each of the size fractions and processed for spectrophotometric particulate absorption, HPLC and POC. An inline CDOM fluorometer, Chl fluorometer and backscattering sensors provide continuous monitoring of dissolved absorption, phytoplankton biomass and particulate biomass, respectively, which are used to interpolate the absorption time series through the fractions.
Data processing
Raw data were processed to remove noisy data associated with bubbles by computing initial 1-minute median bins, then removing raw data that was outside of 1 standard deviation of the median. This was then applied across a range of channels (wavelengths). The raw data were then reprocessed to 1-minute median bins. Standard deviation values were computed for the 1-minute bins.
One-minute binned data was merged with the Ship’s navigation data sets that were also processed to 1-minute bins.
Data time series were then parsed into size bins (unfiltered, <0.2 um, <5 um and <20um). The <0.2um filtered time series was interpolated over the time vector. Particulate absorption was computed by subtracting the interpolated filtered time series from the unfiltered time series for a and c. Uncertainty of the difference was propagated from the 1-minute standard deviation values.
The spectrally flat scattering correction was applied to the particulate absorption (selecting the 725nm to 750 nm median offset). This is in keeping with the observation that particulate absorption measured in the integrating sphere across the 3 epochs yielded negligible NIR absorption. Scattering spectra were computed by difference. Uncertainty was propagated mathematically for each computation.

Uncertainties and quality control concerns: Uncertainties associated with natural variations in absorption were determined from the standard deviations of the one-minute bin averaged data. Uncertainties for each computation were computed arithmetically.  
There was significant fouling of the inline system. Steps were taken to clean the ship’s lines with bleach approximately every 3 days. All tubing in the instrumented system was replaced every 3-5 days as fouling was observed. Raw data exhibited the signal of fouling (exponentially increasing signals in a and c). However, once the particulate IOPs were computed the biofouling trends have disappeared. The values for the inline system have not been validated against ap from center-mounted integrating sphere method yet.
Data products originating with this method: 

	Parameter
	Symbol
	Units

	Particulate absorption coefficient, total
	apT
	m-1

	Particulate absorption coefficient, <20m
	ap<20
	m-1

	Particulate absorption coefficient, <5m
	ap<5
	m-1

	Dissolved absorption coefficient, <0.2 m
	ap<0.2
	m-1

	Particulate absorption coefficient, 0.2-5m
	ap0.2-5
	m-1

	Particulate absorption coefficient, 5-20m
	ap5-20
	m-1

	Particulate absorption coefficient, >20m
	ap>20
	m-1



Daily files and format
Daily files for particulate absorption, beam attenuation and scattering (ap, cp and bp, respectively) were constructed for submission to SEABASS. The format is as follows:
ap:  Date, time, latitude, longitude, Chl, UChl, ap(1-78 channels), Uap(1-78)
cp:  Date, time, latitude, longitude, gamma, RMSEgamma, cp(1-78 channels), Ucp(1-78)
bp:  Date, time, latitude, longitude, bp(1-78 channels), Ubp(1-78)

where Chl is the chlorophll concentration (mg.m3) derived from red peak absorption line height, gamma is the spectral slope of cp, U stands for the propagated uncertainty, and RMSEgamma is a measure of the spectral slope model fit to each spectrum.
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