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I. Fluorometer Calibration:

Fluorometer is calibrated every 6 – 12 months depending on frequency of running samples dictated by rate of sample accumulation. Calibration is repeated multiple times to ensure consistency. The calibration with the smallest residuals associated with the linearity of the dilution series is chosen.
Stock solutions are made from commercially available Chlorophyll a from spinach, ordered from Sigma Aldrich (C5753-1mg).
Spectrophotometer using standard optics: Perkin Elmer Lambda 18, serial number: 75009
Scans are run from 750 to 400 nm, all have a 1 nm step. 

· Turn on spec (20 minutes to warm up).
· Mix chlorophyll-a standard in test tube with 90% acetone until fully dissolved. Store in fridge if sitting for more than a few minutes and avoid exposure to light as much as possible.
· Rinse and fill 2 1-cm cuvettes with 5mL of 90% acetone and make sure cuvette windows are clean and samples are particle-free.
· Auto-zero with 90% acetone in both cuvettes.
· Run blank with 90% acetone in both cuvettes.
· Pipette chlorophyll-a standard solution into one of the dried cuvettes and run in sample beam with 90% acetone blank in reference beam.
· Reference previously run spectrum (from last calibration) to compare to current run.
· The optimal amplitude at 664nm is 1.0. Acceptable values have ranged from 0.9 – 1.2.
· If the concentration is too high or too low, stop and adjust stock solution accordingly.
· Record the OD values for 750nm and 664nm and calculate the full chlorophyll concentration (µg L-1) using the formula below. Pure chlorophyll-a solution of known concentration is determined using absorbance extinction coefficient of 87.67 l g-1 cm-1 at 664nm in 90% acetone (Jeffery et al., 1997).


(OD664 – OD750)/(87.67*106)
Make a dilution series:
· The first dilution is 1/20 the concentration of the initial chlorophyll stock solution. Use a 5mL volumetric of the concentrated sample into a 100mL volumetric and fill to volume with 90% acetone. 
· Before creating dilution series, run the initial 1/20 dilution on the spec to confirm that it is a true 1/20 dilution of the original solution. 
· Record the 750 and 664 OD values and enter them into the same formula as above. The precision of this dilution is very important for the calibration calculations because we assume it is exactly 1/20. If the dilution is off, repeat the initial dilution until you get 1/20.
· Pipette 3mL of the sample into the next test tube and add 3mL of 90% acetone. This will be your second dilution of 1/40. 
· Mix the combined solution thoroughly and continue diluting by half for a total of 11 test tubes. (i.e., 3mL of tube 2 into tube 3 with 3mL of 90% acetone, etc.). All of this is done with the same pipette so it is not sensitive to absolute pipette calibration. 
· Turn on Aquaflour fluorometer and run the Solid Secondary Standard (Turner Designs PN 8000-952), air, and 90% acetone blank in triplicate before and after running dilution samples.
· The averaged blank value will be subtracted from all Rb and Ra values before any calculations occur.
· Run the 11 dilution samples in the fluorometer on ‘channel b’ using 12mm glass test tubes.

· Run and record Rb reading - initial reading (before acid).
· Add 3 drops of 10% HCl and thoroughly mix by inverting test tube 3 times using parafilm to cover top.
· Run and record Ra reading.
Calculating calibration constants (see Section III):
Fm (also known as τ) is calculated from the slope of (Rb-blank) vs. (Ra-blank) (“least squares” method forced through the origin).
K (also known as Fd or door factor) is determined from the slope of (Rb-blank) vs. known chlorophyll concentrations (µg l-1) (“least squares” method forced through the origin).
II. Sampling & Running Chlorophylls:
· Filter 282mL sample water through a 25mm GFF filter at 5mm Hg in duplicate.
· Place samples in tissue capsules and store immediately in liquid nitrogen until they are processed.
· Store samples until a reasonable amount are accumulated to run.
· Extract sample in 5mL of 90% acetone in a 16mm capped glass test tube. Use 10mL of acetone if sample appears to be a high concentration (filter is dark).

· Refrigerate covered samples for 24 hours, avoiding exposure to light.
· Take 4 test tubes out of fridge at a time.
· Vortex each test tube to loosen material from filter and distribute evenly in liquid.
· Place in centrifuge (International Clinical Centrifuge) for 3 minutes.
· Transfer acetone supernatant into a 12 mm test tube from top of sample avoiding any filter bits.
· Read in fluorometer for Rb.
· Add 3 drops of 10% HCl, use parafilm to cover, and invert test tube three times to thoroughly mix.
· Read in fluorometer for Ra.
Chlorophyll and pheophytin concentration calculations:
Chlorophyll a (mg m-3) = [KFmv(Fo-Fa)] / [Vf(Fm-1)]
Pheophytin a (mg m-3) = [KFmv(FmFa - Fo)] / [Vf (Fm-1)]
Where,
K 

= fluorescence sensitivity coefficient in extraction solvent

Fm 

= maximum ratio Fo/Fa  in the absence of pheopigments and chlorophyll b

Fo (Rb) 
= fluorescence before acidification

Fa (Ra) 
= fluorescence after acidification

v 

= volume of acetone used for extraction (ml)

Vf 

= volume of water filtered (liters)

K and Fm determined from pure chl a solution of known concentration using absorbance extinction coefficient of 87.67 l g-1 cm-1 at 664nm in 90% acetone. (see above)
NOTE: Fm is referred to as tau and K is referred to as Fd​​ in our calculation spreadsheets.
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