Protocols used for particulate absorption measurements
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Sample collection
Water samples are taken as soon as possible after sampling from Niskin bottles, using a clean silicon rubber tubing. Very large particles (e.g. zooplankton) are removed using a 200 m mesh at the end of the tube. Samples are taken simultaneously with (and ideally from the same bottle as) samples for pigment measurements. 
Samples are filtered immediately after sampling. If this is not possible, sampling bottles are kept cool and in the dark prior to filtration, and samples are filtered as soon as possible.

Sample filtration
Samples (gently stirred to keep particles in suspension) are filtered onto 25-mm Whatman GF/F filters, in dim light, and under low vacuum (<150 mm Hg).  A sufficient volume (Vf) is filtered to yield optical density > 0.2 at the blue maximum, so as to increase the signal-to-noise ratio of measurements, and minimize the variability of the pathlength amplification factor (Bricaud and Stramski 1990). In very clear waters, the volume may reach more than 10 liters. Of course the filters must never run dry. The clearance area of the filter (Sf) must be recorded if not identical for all filtration funnels.
If the filter cannot be analyzed immediately, it is put in a Petri dish, the dish is wrapped in an aluminium foil and stored in liquid nitrogen and then at -80°C until analysis. Before analysis, the filter is placed at room temperature for defrosting one minute before measurement.

Spectrophotometric measurements 
Measurements have been performed until 2010 with a double-beam spectrophotometer (Perkin-Elmer Lambda 19) equipped with a 60 mm integrating sphere, and since 2011, with a Perkin - Elmer 850 equipped with a 150 mm integrating sphere. The agreement between the measurements of the two instruments (for the same configuration, i.e. with filters at the entrance of the sphere) has been checked over one year of measurements (J. Ras and M. Ouhssain, 2012, unpublished report).
[bookmark: _GoBack]    Prior to measurements, soaked blank filters are prepared by letting them at least one hour immersed in distilled water or filtered seawater, in a Petri dish.
After warming of the spectrophotometer (at least 1 hour), the instrument baseline is measured by placing a soaked blank filter at the "sample" entrance of the integrating sphere, and recorded (wrt. a soaked blank filter at the "reference" entrance). Then the baseline is re-run as a sample to check its flatness (noise should be < 0.005 OD in the visible range).
Then the blank filter is replaced by a sample filter (kept hydrated), and optical densities (ODf) are recorded with a 1-nm spectral resolution. It must be checked that optical densities in the IR (750-800 nm) are close to 0 (significantly positive or negative values suggest that one of the filters has dried out). 
Measurements are made in dim light to prevent pigment degradation. The reference filter must be kept soaked, and the baseline must be checked regularly (e.g. every hour) during a series of measurements.

Measurement of non-algal absorption
If possible, nonalgal absorption coefficients are estimated by extracting pigments in methanol (Kishino et al. 1985). The sample filter is immersed in cold methanol in a Petri dish, for at least one hour, and up to 12-24 hours if possible. Then the filter is removed from methanol and (as it dries out very quickly) soaked again in filtered seawater. The same treatment is applied to a blank filter. Then the optical densities are recorded again with reference to the blank filter. As the section of the light beam is smaller than the clearance area of the filter, the sample filter is placed in the same position as before depigmentation (in such way that the same area of the filter is hit by the light beam). 

Data processing
All spectra are shifted to 0 in the near infra-red, by subtracting the average optical density between 750 and 800 nm. It is acknowledged that this is an approximation (as particle absorption may be different from 0, see Röttgers and Gehnke 2012), aimed at minimizing possible differences between sample and reference filters. 
Optical densities are then corrected for the pathlength amplification effect (), using the formula of Bricaud and Stramski (1990) converted into a quadratic equation (see Allali et al. 1997):
ODs = 0.359 ODf + 0.360 ODf 2
where ODs is the optical density corrected for the -effect.
For clear oceanic waters ([chl a] < 0.1 mg m-3) dominated by picophytoplankton, the formula established by Allali et al. (1997) is used:
ODs = 0.264 ODf + 0.322 ODf 2
If measurements are made with the filter inside (and not at the entrance of) the integrating sphere, the following relationship is more appropriate (D. Stramski and R. Reynolds, unpublished results, cited by Bélanger et al. 2013):
β = 3.093 ODf −0.0877
or equivalently          	                       ODs = 0.323 ODf 1.0877
Corrected optical densities (ODs) are finally converted into particulate absorption (ap) and nonalgal absorption (anap) coefficients (in m-1):
a () = 2.303  ODs() Sf /Vf
If pigment extraction has been incomplete (even after 24 hours), the nonalgal absorption spectrum is corrected for residual pigment absorption by applying a non-linear, least square fit to the actual spectrum, according to an exponential function (Babin et al. 2003, Bricaud et al. 2010): 
anap () = anap (0)  exp (- Snap ( – 0))
in the 300-380, 520-640, and 700-750 nm ranges, where the residual absorption by pigments can be assumed to be negligible.
Then for each sample, the spectral values of phytoplankton absorption (a()) are obtained by subtracting anap() from ap().
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