Stramski Lab protocol for measurement of ap on filters

Synopsis:
Measurements of spectral absorbance (optical density, OD) of the sample and baseline filters are made spectrophotometrically with the filter placed inside an integrating sphere.

Sampling:
Discrete water samples are filtered onto 25-mm GF/F filters. There is no pretreatment of the filters before use. If not measured immediately, the sample filters are frozen unfolded in liquid N2 using tissue capsules (histopreps). Before measurement, samples are thawed and rehydrated with 0.2 um filtered seawater (FSW) in a petri dish.

General measurement protocol:
1. Our instrumentation is a Perkin-Elmer Lambda 18 spectrophotometer equipped with a 15-cm diameter integrating sphere. The usual wavelength accuracy, alignment, and performance checks of the instrument are performed upon startup, with a 1 hr warmup period before commencing measurements. The beam is adjusted through the use of various apertures to illuminate the center of the filtered area with a beam size of ~ 3x6 mm. Measurement protocol is to scan from 860 to 290 nm at 1 nm sampling interval (1st and last 10 nm later excluded), slit width = 2 nm, scan speed of 120 nm/min.
2. [bookmark: _GoBack]The instrument is initially autozeroed by scanning air-vs-air (no filter in holder). The scan is then repeated and saved to provide an instrument baseline. The air-vs-air instrument baseline is rechecked and saved at regular intervals (e.g., hourly) to check for instrument drift.
3. Several unused filters (minimum of 2 to 3) from the same filter batch are soaked in FSW (1 hr) and used for determination of average filter baseline.
4. The baseline or sample filter is moistened by placing a drop of FSW in a petri dish and laying the filter on top. Any excess is removed before measurement. The hydrated filter is then placed within the center of the integrating sphere using a specially-built mount. The illuminated portion of the filter has no contact with any surface.
5. Sample filter is scanned to obtain optical density of the filter (ODf), repositioned in a different orientation (90 deg. rotation), and scanned a second time. This is to check reproducibility and homogeneity of sample distribution on the filter. Filter volumes are generally adjusted to target a maximum ODf of ~0.3 in the blue part of the spectrum.

Depigmentation protocol:
After initial measurement, sample filters are moved to a filtration rack and 10 ml of 95% MeOH (room-temperature) is gently added on top of the filter. After a 15-20 minute extraction period, the MeOH is filtered through under low vacuum. The filter is rinsed twice more with 5 ml 95% MeOH, then rinsed twice with 5 ml FSW.

General data processing:
1. Measurements from the 2-3 blank filters (relative to air) are averaged to create final filter baseline.
2. Instrument drift is checked from the air-vs-air measurements made at different times throughout the measurement period. If needed, baselines and sample spectra are corrected for any observed drift.
3. The average blank filter baseline spectrum is subtracted from the sample filter optical density.
4. Replicate measurements on the same filter are averaged.
5. The baseline-corrected and averaged sample ODf is smoothed with a moving average. The choice of smoothing window width and number of iterations is generally determined based on characteristics of the sample spectra (i.e., presence or absence of sharp peaks, behavior of any instrument noise).
6. The particle absorption coefficient, ap, of each sample is calculated using an empirically-determined Beta-correction and knowledge of filtration volume (V) and interception area of filtration (A). The final form of this equation (omitting lambda arguments) is:
	ap = ln(10) 0.3233 ODf^1.0877 / (V/A)
which utilizes a Beta-correction modeled as a power function for the relationship between ODf and the hypothetical optical density of the same particles in suspension (ODs):
	ODs = 0.3233 ODf^1.0877
This correction has been determined empirically in our lab using a variety of different particle assemblages. Importantly, ODs was also measured within the integrating sphere to provide a very close estimate of the true reference absorption coefficient.
7. No null point correction is applied to measured ap. The corresponding spectrum of depigmented particles (ad) is adjusted with an offset so that average value of ad equals the average value of ap in the spectral range 800-820 nm. This adjustment of ad is usually very small and reflects the common assumption that phytoplankton pigments do not absorb in this spectral region.



