Particulate absorption protocol (D’Sa): 
Laboratory equipment: 
Perkin-Elmer Lambda 850 spectrophotometer equipped with 150 mm integrating sphere (or Lambda 850); A special filter holder for the Lambda 850 is placed at the entrance of the integrating sphere for filter measurements. 


Sampling and filtering:
-Water samples obtained from Niskin bottles mounted on CTD/rosette system

-Set up filter rig with GF/F filters

-Seawater filtered through Whatman GF/F glass fiber filters (25 mm) under low vacuum pressure until aufficient color can be observed on the filter. Record filtered volume (V). Do not let filter run dry under vacuum. 

[bookmark: _GoBack]-Remove filter from stem with forceps and place filter into a histoprep and label with station number

-store the histoprep with GF/F filter in liquid Nitrogen (-196 C) or at -80 C

-Seawater samples are also filtered through 0.2um Nuclepore/nylon filters and filtrate stored in amber colored bottles at 4 C.

Spectrophotometric measurements of particulate absorption on the Lambda 850:
-Switch on the Lambda 850 and allow to warm for ~30 minutes

-Remove the frozen samples from liquid nitrogen and allow to thaw in the dark for half an hour; then place the sample filter on a wetted Kim Wipe in a petri dish that is then covered to keep the filter moist. Use the filtered seawater corresponding to the station and depth under analysis.
 
-Prepare filter blanks by filtering 15 ml of 0.2 m filtered seawater corresponding to the station and depth of the sample under analysis. 

-Perform an air calibration to baseline the system.

-Place the moist blank GF/F filter in the entrance port of the integrating sphere and take a blank scan.

-Place the moist sample GF/F filter in the entrance port of the integrating sphere and take a sample scan; rotate the filter 90 and take another sample scan. 

Nonalgal/detrital particle absorption using methanol:
-place the sample filter on the filtration system and gently add ~15 ml of 95% methanol and filter at low vacuum pressure.

-Close the valve and add another ~15 ml of methanol and soak for about 1-4 hours; then gently filter out the methanol. 

-After extraction, rinse the filter with about 15 ml of 0.2 m filtered seawater corresponding to the station and depth of the sample. Do not let filter dry out.

-Place the moist extracted filter in the entrance port of the integrating sphere and take a sample scan; rotate the filter 90 and take another sample scan. 


Data Processing
-Calculate mean of particulate and de-pigmented scans (ODf)

-Subtract ODf(750) from all wavelengths assuming no absorption at 750 nm and to minimize difference between sample and blank filter

-Subtract blank spectral scan from the particulate and de-pigmented scans (ODf)

-Correct for pathlength amplification effect caused by multiple scattering in the glass-fiber filter using the following equation for the Lambda 850 (Naik and D’Sa 2012):

ODf-corr() = 0.405[ODf()] + 0.475[ODf()]2                      			(1)

where ODf-corr() is the corrected optical density of particulate matter (or equivalent ODs in suspension). The absorption coefficient of the particulate matter (ap() or anap()) was calculated as:

ap() or anap()= 2.303[ODf-corr()] S/V                                  		 (2)

where 2.303 is the factor used to convert log10 to loge. S is the filter clearance area (m2), and V is the filtered volume (m3). The ratio of S to V represents the geometrical path length.

Calculate phytoplankton spectral absorption as: aphy() = ap() - anap()        (3)




Spectrophotometric measurements of particulate absorption on the Ultrapath:
Laboratory or ship-borne equipment:
WPI Ultrapath hyperspectral system consisting of a spectrophotometer connected through fiber optic cables with a user-selectable pathlength (2, 10, 50 and 200 cm) waveguide; Ultrapath attachment for mounting filter papers and connected to spectrophotometer by fiber optic cables. A collimated light beam incident perpendicular to the GF/F filter is transmitted or scattered through the GF/F filter and collected by a second collimating lens behind the filter and coupled into an exit fiber to the detector. Spectral scanning with the Ultrapath is from 190 to 722 nm at 1 nm intervals.

-Turn on light source (Switch on Deuterium and Tungsten Lamps and allow to warm for ~30 minutes)

-Switch on TIDAS detector

-Run the Spectralys software

-Follow steps for sample and blank filter preparation (previously described)

-Mount blank GF/F filter on the Ultrapath filter holder

-Adjust integration time to obtain Intensity of ~70%

-Obtain ‘dark spectrum’ (with shutter closed)

-Open shutter and obtain ‘reference spectrum’

-Mount sample GF/F filter (particulate or extracted) on the Ultrapath filter holder

-Obtain sample spectrum

-Repeat scan and save/export to ascii

Data Processing:
- Shift sample spectra to zero near the infra-red region by subtracting all the sample spectra from average absorbance from 712 to 722 nm.

-Correct for pathlength amplification effect caused by multiple scattering in the glass-fiber filter using the following equation (Naik and D’Sa 2012):

ODf-corr() = 0.508[ODf()] + 0.535[ODf()]2                      			(1)

where ODf-corr() is the corrected optical density of particulate matter. The absorption coefficient of the particulate matter (ap() or anap()) was calculated as:

ap() or anap()= 2.303[ODf-corr()] S/V                                  			 (2)

where 2.303 is the factor used to convert log10 to loge. S is the filter clearance area (m2), and V is the filtered volume (m3). The ratio of S to V represents the geometrical path length.

Calculate phytoplankton spectral absorption as: aphy() = ap() - anap()        (3)
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