Chlorophyll Methods for Addition to the Final Data Report
(Canadian Data Report of Hydrography and Ocean Sciences)
Method for Chlorophyll a and phaeopigment analysis used on the LSSL 2002- present.
· Extraction in the freezer extraction began in 2001.  Prior to this date the homogenizing method was used.

· In 2009 and beyond samples will be filtered onboard and frozen at -80oC for analysis at IOS. These samples can be stored for ~165 days


Chlorophyll a and phaeopigment methods follow the general procedure reported by Strickland and Parsons. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Sampling and Filtration

Prior to the cruise, brown Nalgene sample bottles (500 mL, 1L or 2L), were acid cleaned with 10% hydrochloric acid, rinsed twice with de-ionized water, then rinsed with double de ionized water, air dried and capped. To collect a seawater sample the bottles were rinsed 3 times, filled to the brim or a calibration mark and capped.  

 The samples were kept cool and in the dark until they were filtered onto 25 mm glass fiber filters (Whatman GF/F) under 5 psi vacuum and placed in clean scintillation vials. Samples were filtered as soon as possible after collection and the volume of sample filtered was recorded. The area around the filtration setup was maintained under very low lighting and the actual filtration apparatus was covered with dark plastic. The sides of the castle were not rinsed (in case the cells lysed and contents passed into the filtrate).


Filters were either frozen at -20 (C for a few weeks until they were analyzed onboard ship or they were extracted immediately. Filter blanks consisted of a filter being placed directly into a scintillation vial and treated as a sample.
Extraction 

 A volume (10 mLs) of 90% acetone/10% double de-ionized water was added to the scintillation vials, the vials were shaken vigorously and placed in a tray along with two filter blanks. The filter was submerged in the acetone solution, in the dark and extracted for 24 hours in a -20 (C freezer. 
Measurement

Fluorescence was measured using a Turner 10 AU Field Fluorometer.  A solid standard was measures at the beginning and end of each day of analysis to validate the instrument operation.


 Samples were removed from the freezer in small batches to equilibrate for 1 hour in the dark and in the same lab as the fluorometer. The sample extracts were transferred to clean borosilicate test tubes without disturbing the filter paper. The tube exterior was wiped clean and placed in the Turner 10 AU Field Fluorometer sample holder making sure the sample cover was in place. Once the reading stabilized the chlorophyll a fluorescence (Rb) was recorded. The extract was then acidified by the addition of 2 drops of 1N HCl and the phaeopigment fluorescence (Ra) was recorded. If the fluorescence was over range the samples were diluted with 90% acetone and re-read, with the dilution factor being recorded. Filter blanks were measured in the same manner as the samples.

Clean borosilicate test tubes were used for each sample eliminating possible sample to sample contamination of acid. Borosilicate tubes were cleaned with 10% solution of Extran, rinsed thoroughly with hot water with a final rinse of double de ionized water, air dried and re-used.

Standardization

Purified Chlorophyll a (Sigma) was dissolved in 500 mLs of 90% acetone/10% double de-ionized water in a volumetric flask. The flask was wrapped in foil to keep the standard in the dark and stored in a freezer.


The primary stock standard was scanned using a Cary spectrophotometer to determine the chlorophyll a concentration. A series of standards, encompassing the range of sample concentrations, were prepared by dilution with 90% acetone/ 10% double deionised water and analyzed on the fluorometer the same day at IOS.  A linear regression was calculated and used to determine sample concentrations. These calculations were performed in a spreadsheet that included volume filtered, volume of extract and fluorescent values and formulae for chlorophyll a and phaeopigment calculations.
Chlorophyll data processing

Chlorophyll estimates and phaeopigment estimates are calculated following the procedure in JGOFS manual (1994). The basic equations used are as follows:


Chl (μg L-1) = (Fm/Fm-1) x  (Fo-Fa) x Kx x (Volex/Volfilt)


Phaeo (chl eqiv. wts) = (Fm/Fm-1) x [(Fm*Fa)-Fo] x Kx x (Volex/Volfilt)

Where:


Fm = acidification coefficient (Fo/Fa) for pure chl (usually ~2)


Fo = reading before acidification


Fa = reading after acidification


Kx = door factor from calibration calculations (use 1.0)


Volex = extraction volume (usually 10 mL acetone)


Volfilt = sample volume
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Cruise Specific Details

2002-23

Analysis was performed onboard the St-Laurent by Sheila Toews, using a Turner Designs 10 AU – 005 Field Fluorometer serial # 5152 FRXX. Calibration was performed with 1mg Chlorophyll a extracted from Anacystis nidulans algae (Sigma C6144) May 28, 2002 by Linda White. The fluorometer was not calibrated again until June 2003.

There were no duplicates and filter blanks analyzed for this data set.
~~~~~~~~~~~~~~~~

2003-21

 
Samples were analyzed onboard the St-Laurent and the report was written by Wendy Richardson. The instrument was a Turner Designs 10 AU – 005 Field Fluorometer serial # 5152 FRXX. Calibration was performed with 1 mg Chlorophyll a extracted from Anacystis nidulans algae (Sigma C6144) June 4, 2003 by Linda White. The Turner was not calibrated again until June 9, 2004.

The stock solution from which dilutions were made was prepared by Melanie Quenneville, March 2003.  The calibration solutions agreed with the March readings in June, 2003.


Size fraction:

500 ml samples were drawn for Chlorophyll a and Phaeopigment analysis at 32 stations.  Samples were drawn into 500 milliliter high density polyethylene bottles.  The bottles and lids were rinsed twice then filled to the very top of the bottle.  Each bottle had been calibrated with the exact volume to the nearest milliliter written on the outside of the bottle.  This volume was recorded on the sample label when each was filtered.  Around 400 samples were drawn for total chlorophyll a analysis and these were filtered on GF/F 25mm filters, ADM manufacturing brand, Borosilicate Microfiber Filters up to station LS33.  For stations LS36 to LS37, Whatman GF/F 25mm filters were used with a new filter blank applied to calculations.  Another 200 samples for each size fraction were also analyzed.  The 2 Micron fraction was filtered on AMD Brand, Poretics, Polycarbonate, 47mm filters in a polysulfone filter housing.  The 10 micron fraction was filtered on AMD Brand, Poretics, Polycarbonate, 47mm filters in a glass filter housing.  The full sample was filtered with no rinsing of the filter housing.  Housings were rinsed with DMQ when all filtrations from a station were finished.  Filters were placed in scintillation vials and stored in the freezer. Samples were steeped in 90% acetone / 10% DMQ water for 24 hours in the freezer.  The samples were allowed to equilibrate in the dark to room temperature for approximately 1 hour before reading.  They were read on an AU 10 Turner Fluorometer.  A blank subtraction was applied to all readings for calculation.  The fluorometer was calibrated against Sigma purified chlorophyll a on June 4, 2003.  
Samples were drawn from Niskin #20 at Station LS37 and were filtered on GF/F 25mm Whatman filters.  Four samples were filtered in duplicate for volumes of 0, 0.5, 1.0, and 1.5 liters.  One set was analyzed on board and the other set to be analyzed when the fluorometer returns to the Institute of Ocean Sciences.  Chlorophyll samples were drawn typically from 300m or 200m to the surface.  Full total, 2u and 10u Chlorophyll fractions were analyzed up to station LS16. A partial profile for fractions were analyzed for another eight stations.  All analysis and data reduction was completed on board.

Filter blanks:

Whatman GF/F 0.7µm 25mm

0.000 µg/L Chl a, n = 2
0.001 µg/L Phaeopigment, n = 2
AMD polycarbonate 2µm 47mm

0.000 µg/L Chl a, n = 1

0.000 µg/L Phaeopigment, n = 1

AMD polycarbonate 10 µm 47mm

0.000 µg/L Chl a, n = 1

0.001 µg/L Phaeopigment, n = 1

No duplicates were analyzed for this data set.
~~~~~~~~~~~~~~
2004-16 
Analyses were performed by Francoise Labonte and Ida Martin, overseen by Linda White using a Turner Designs 10 AU - 005 Field Fluorometer serial # 5152 FRXX. The instrument was calibrated with a 1mg Chlorophyll a extracted from Anacystis nidulans algae Sigma C6144) June 9, 2004 by Linda White.  The fluorometer was calibrated again February 17, 2005.

A correction in the slope calculation of the regression curve for Chl a was made February 2006 by Linda White and Sarah Zimmermann and the data were corrected by Linda White.  Concentrations increased by approximately 5.6%. A spreadsheet was created summarizing yearly calibration factors. Christine Michel was informed of the updated calibration slope calculation.


2 – 3 drops of 1N Hydrochloric acid were used to obtain the phaeopigment reading.   

The fluorometer was standardized with pure Chlorophyll-a [Strickland and Parsons, 1972].  Chlorophyll-a and phaeopigment values were corrected for filter blanks.  

The blanks were treated in exactly the same way as samples and the average filter blank was subtracted from each sample as an equivalent weight (µg) of chlorophyll-a or phaeopigment per filter.

Filter blanks:

Duplicate samples were used to determine precision:

Sp = 0.008 µg/L Chla, n=208   ss= 0.026987
Sp = 0.013 µg/L Phaeopigment-pigment, n=208 ss = 0.069050

Where Sp is standard pool and n is the number of duplicate pairs.
~~~~~~~~~~~
2005-04

 The Turner Designs 10 AU - 005 Field Fluorometer serial # 5152 FRXX was calibrated with Sigma C6144 – 1mg Chlorophyll a extracted from Anacystis nidulans algae February17, 2005 by Linda White.  

The analysis was performed primarily by Ryan North and overseen by Linda White.

Water samples were taken last from the Rosette to ensure there was enough water for all other samples.  The 2L bottles (ranged from ~2000 ml to ~2180 ml) were immediately placed in dark bags and at the end of sampling, transported to a fridge in the nets laboratory. 

 As time permitted the samples were then filtered in a semi-dark room using 25mm GF/F filters (0.7um pore size).  Initially 10 ml of 90% Acetone was added to the filters in scintillation vials immediately after sampling.  However, with increasing rosette casts the timing for reading the values was difficult.  Thus, after filtering, the filters were preserved in the -20 deg. Celsius freezer in scintillation vials before 90% acetone was added at a more convenient time.  

Once the acetone was added the samples were left to sit for 24 hrs in the
 -20 deg. Celsius freezer.  The samples were allowed to adjust to room temperature for ~1 hr before being read with the fluorometer. 

 Two values were recorded, one before and one after adding two drops of 1N hydrochloric acid, the former value representing Chl. a and  the latter just Phaeopigment.  The values were entered into a spreadsheet and Chl. a and Phaeopigment values were calculated.


Please note errors due to missed volume measurements, not using the fluorometer lid and other errors occurred.  All are listed in the spreadsheet and logbook.


The lab fluorometer (Turner Model 10 Field Fluorometer MEHS) used on the ship experienced a calibration shift during its transit from our lab at IOS to the ship.  The solid standard with its two values (Fo of approx 14 and 80) is used to track the stability of the instrument. 

 There was a single change in the solid standard readings recorded before the cruise and during the cruise.  The readings recorded back at IOS after the cruise are the same as the “at-sea” readings.  

The solid standard shift was reduced by 9%.  A short calibration (to known chlorophyll concentrations) was performed after the cruise.  The pre to post cruise calibration using known chlorophyll concentrations only showed a 2.5% change (Lower) in concentrations.  It is unfortunate the two percentages (based on the solid standard and the liquid standards) are not closer in agreement, however chlorophyll measurements have an associated 10% error (Turner method 445.0), thus the difference is not exceptional.


The data were corrected to the post-cruise calibration. 
Filter blanks:

0.004+/- 0.01 µg Chla per filter, n=5

0.00 +/- 0.00 µg Phaeopigment per filter, n=3
It appears no filter blanks were analyzed.

Duplicate samples were used to determine precision:

Sp = 0.007  µg/L Chla, n=28, range: 0.0039 – 0.79
Sp = 0.015 µg/L Phaeopigment, n=27, range: 0.01 – 0.43
Where Sp is standard pool and n is the number of duplicate pairs.
~~~~~~~
2006-18 

The Turner Designs 10 AU - 005 Field Fluorometer serial # 5152 FRXX was calibrated with Sigma C6144 – 1mg Chlorophyll a extracted from Anacystis nidulans algae June8, 2005 by Linda White.  

The analysis was performed by Jennifer Jackson and overseen by Linda White.
Total chlorophyll a samples were taken at the chlorophyll a maximum, 20m and 5m and were sub sampled directly from the 10L Niskin bottles into pre-calibrated 2L Nalgene bottles.  Onboard ship, 2L samples were filtered onto 25mm GF75 filters that had been pre-combusted at 450°C for 2 hours.  A low vacuum pump 5 psi was used during filtration. The filtration castles were rinsed down with DMQ water just before the filtration was complete. The time of filtration and the volume of water filtered were recorded. The filters were then placed in a labeled glass vial and frozen at -20°C. During the filtration and storage, the samples were kept as dark as possible. The filtration was performed within 4 hours of sampling unless otherwise noted. 

The samples were transported by ship back to the lab at IOS.  They were analyzed in December 2006.  Once in the lab, 10mL of 90% acetone were added to each sample and the samples were frozen for 24 hours. After 24 hours, the amount of chlorophyll in the acetone solution was measured with a Turner Designs Model 10 fluorometer. After the first reading, 3 drops of 1.5 N HCl was added to the acetone solution and a second measurement was recorded. Before the samples were run, a blank of 90% acetone was run. The amount of chlorophyll and phaeopigments were calculated using the following formulas:

Chl (ug/L) = (Rb – Ra) * Wf * (Volex/(Volfilt/))

Phaeopigment (ug/L) = Wf * ((2.22*Ra)-Rb) * (Volex/Volfilt)  

Where Rb is the reading before acidification, Ra is the reading after acidification, Wf is the door factor from calibration calculations, Volex is the extraction volume (10 mls) and Volfilt is the sample volume (in liters).  


The Turner Model 10 series Fluorometer was calibrated in June 2006 by Janet Barwell-Clarke.  Each sensitivity door was calibrated with a series of 3 – 4 known Chl a standard solutions and the signal to concentration response recorded.  A spreadsheet was provided with all the door factors to calculate the varying sample concentrations of extracted chlorophyll a and phaeopigment pigments.
Filter blanks: None taken
Duplicate samples were used to determine precision:

Sp = 0.17 µg/L Chla, n=12, range; 0.02 – 3.04
Sp = 0.04 µg/L Phaeopigment, n=12, range; 0.01 – 0.67
Where Sp is standard pool and n is the number of duplicate pairs.

2007-20 

The Turner Designs 10 AU - 005 Field Fluorometer serial # 5152 FRXX was calibrated with Sigma C6144 – 1mg Chlorophyll a extracted from Anacystis nidulans algae May14, 2007 by Linda White.  The fluorometer lamp and interference filters were changed prior to calibration by Janet Barwell-Clarke.

The analysis was performed primarily by Karen Scarcella aboard the LSSL and overseen by Linda White.


Chlorophyll-a was sampled at almost every station.  When during a “DNA/RNA” station, there were 6 depths and each depth had a TOTAL chl and a FRACTION chl.  Total meaning the water sample was filtered directly through the GFF (0.7um port size) filter and fraction meaning that it was filtered through a 3um filter first then filtered through a GFF.  On the “Geochem” casts 3 or 4 depths were sampled and filtered for chlorophyll a analysis.  All chlorophyll samples were analyzed on board.

Onboard ship, 1L to 2L samples were filtered onto 25mm GF75 filters.  A low vacuum pump 5 psi, was used during filtration. The filtration castles were rinsed down with DMQ water just before the filtration was complete. The time of filtration and the volume of water filtered were recorded. 
The filters were put into glass scintillation vials and frozen at -20°C. During the filtration and storage, the samples were kept as dark as possible.   When time allowed for analysis, 10ml of 90% acetone was added to the samples.  They were left to sit for 24 hrs in the -20 deg. Celsius freezer. 
 The samples were allowed to adjust to room temperature in the dark for ~1 hr before being read with the Turner Designs 10 AU – 005 fluorometer.  Two values were recorded, one before and one after adding three drops of hydrochloric acid, the former value representing Chl. a and Phaeopigment and the latter just Phaeopigment.  The values were entered into a spreadsheet and Chl. a and Phaeopigment values were calculated.


The relative standard deviation of Solid standard are as follows: Low is 2.73%, average and stdev. 15.8 +/- 0.43 and High is 2.55%, average is 89.6 +/- 2.28, where n = 14 readings.
Filter blanks:

0.00 +/- 0.00 µg Chla per filter, n=7
0.00 +/- 0.00 µg Phaeopigmentper filter, n=7
No Duplicates sampled:
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a. Fluorometer calibration with Sigma pure Chlorophyll a salt


The Turner Designs 10 AU - 005 Field Fluorometer serial # 5152 FRXX was calibrated pre-cruise with Sigma C6144 – 1mg Chlorophyll a extracted from Anacystis nidulans algae April 23, 2008 by Linda White.


It was arranged to have some pure Chlorophyll a standards supplied by Rick Nelson of BIO to re-calibrate on board.  Rick made an acetone standard by dissolving one vial of Sigma chl a (C6144?) in 450 ml acetone/ 50ml ddH2O.  He also made an ethanol standard (for the chlorophyll extraction experiment) by dissolving a vial of Sigma chl a in 475 ml EtOH/ 25ml ddH2O.  The solutions were not made in the dark; however, the flasks were wrapped in tinfoil once the vial of chl-a was added.  The stocks were stored in a small cooler at -20 °C for one day before being transferred to the ship’s -80 °C freezer (transferred beginning July?).  However, the stock solutions were not scanned on a spectrophotometer (none available at BIO?) so the concentrations of the solutions are unknown.


Rather than recalibrating the instrument on board it was decided to run a suite of standards as samples to have a “test calibration” to compare with the April 2008 calibration.  First, a trial standard was made by diluting the primary stock to some unknown value (aim was for 100 mg/L), assuming the primary stock concentration was 2000 ug/L.  Next, the secondary solution was read, and the actual concentration was calculated by comparing the Fo value with the April 2008 calibration.  From that, the actual concentration of the primary was calculated, and a set of serial diluted standard were made and read (July 2008 test calibration).  This was done for both the acetone and ethanol standards (data in excel file: “CHL Data + calib” in separate worksheets).  The estimated concentration of the acetone standard was 3.122 mg/L; the estimated concentration of the ethanol standard was 1.153 mg/L.  Subsamples of the primary and diluted standards were taken and stored in the -80 °C freezer for analysis at IOS.  It should be noted that the ethanol standards on board were made with 96% denatured EtOH/ 4 % ddH2O (same solvent used with the samples); it is not known whether the primary stock was made with denatured (or regular) EtOH (and if that has an effect?).


The stock standards (both ethanol and acetone) were run onboard on a UV-Vis Spectrophotometer (Shimadzu; Chad Cuss’s instrument used for CDOM analysis) on August 15, 2008.  The samples were scanned over 500-800nm range using a 10cm quartz cell.  The concentration of chl-a was calculated following JGOFS protocols (1994):


Chl-a (mg/L) = (Amax –A750nm)/(E*l)*1000 mg/g

Where: Amax = abs. Max at 664nm

A750nm = abs @ 750nm


E = extinction coefficient for chl a in 90% acetone (87.67 L g-1 cm-1)


l = quartz cuvette path length (10cm)

The same formula was applied to both the acetone and ethanol standards, although the extinction coefficient for chl-a in 96% ethanol may be different?


The calculated concentration of the acetone standard was calculated to be 2.310 mg/L, compared to the estimated value of 3.122 mg/L.  The discrepancy may be due to having to dilute the initial sample that the estimate was based on.

b. Sampling

Sample bottles were rinsed 3 times with sample prior to filling.


500 – 2000mls of seawater are drawn into either clean brown (500ml) or white (2L) pre-calibrated Nalgene bottles and capped.  Sample bottles were prepared pre-cruise at IOS (unsure of how they were cleaned at IOS)


The samples were kept cool, and then filtered onto 25 mm glass fibre filters as soon as possible under ## vacuum and placed in clean, labelled scintillation vials.  If samples could not be immediately filtered, they were left on the outdoor walkway outside of the lab (avg temp 0-4 °C?) for no longer than 2 hours.


The area around the filtration setup was maintained under very low lighting.  The sides of the castle were rinse briefly with DMQ water to ensure all cells are collected on filter.  Once filters were removed, the filter castles were again rinsed with DMQ to prepare for the next sample.


Filters were then stored at -20 °C until ready to be analyzed (typically 1-5 days).

c. Extraction

10 mls of 90%acetone/10% double de-ionised water were added to the scintillation vials in groups of 20-30 samples (a ‘batch’) in the fumehood in Science Container B.  Samples were inverted and checked to ensure the filters were completely submerged in the solvent and placed in a tray along with a filter blank.  Extraction took place in a -20°C freezer for 24 (+/- 2) hours, with the filter kept in the dark (trays kept in black garbage bags).

d. Reading the Extracts


Each batch of samples were removed from the freezer and allowed to equilibrate for 1 hour in the dark and in the same lab as the fluorometer (Lab A).


Each sample was inverted 5 minutes before reading to ensure extracts were well mixed.  Extracts were then transferred to clean borosilicate test tubes, wiped clean on the outside with a Kimwipe and placed in the sample holder making sure the sample cover is in place.  Fo readings were recorded using the “discrete sample averaging” feature on the fluorometer.  Samples were then acidified with 3 drops of 1.5N HCl and Fa was recorded (again using the “discrete sample averaging” function).  If the fluorescence read over the high range calibrated, the samples were diluted with 90% acetone (usually 2ml sample and 8ml acetone), mixed by pouring from graduated cylinder into the test tube and back twice, and then re-read and dilution factor noted.  Filter blanks were treated in the same manner as the samples.


Two types of standards were read with each batch of samples:  a solid standard (low and high value), as well as 1 and 25 g/L acetone standards (stored in -20°C, removed with batch of sample for readings then returned to -20°C freezer).  In addition, an acetone blank was also read (but not acidified).  It should be noted that the concentration of the primary stock was unknown, so the standards should be read on a spec to determine the absolute values if needed; in this case, the 100 g/L secondary stock was reading low (87 fsa), therefore the 1 and 25g/L standards were also reading low (0.8 and 23).  However, the standards are useful to determine instrument drift over the course of the cruise.


Clean borosilicate test tubes were used for each sample eliminating possible contamination with acid to the next sample.  Initially, the borosilicate tubes and scintillation vials were rinsed 3 times with acetone and let air-dry before reuse; however, residue was noted on the tubes around 4-Aug-08.  After which, the tubes and vials were cleaned by rinsing once with acetone, soaked in hot soapy water (Extran Lab soap) for about an hour, rinsed 3X with DMQ and dried in an oven at 50°C (boro tubes) or air-dried (scint vials).

e. 2008-30 Sp and Filter blanks
The amount of chlorophyll and phaeo-pigments were calculated using the following formulas:

Chl (g/L) = Wf*(Tau/(Tau-1))*(Fo-Fa)*(Volext/Volfilt)*dil

Phaeo-pigments (g/L) = Wf*((Tau*Fa)-Fo)*(Volext/Volfilt)*dil

Where: Wf = calibration slope; Tau = average Fo/Fa from calibration; Volext = volume extracted; Volfilt = volume filtered; dil = dilution amount (if any).
Fo and Fa values were corrected by subtracting the acetone blank values before calculating the Chl and Phaeo pigments.

Filter blanks:

0.000 +/- 0.000 µg Chla per filter, n=11

0.001 +/- 0.000 µg Phaeo-pigment per filter, n=11

Duplicate samples were used to determine precision:

Sp = 0.031 µg/L Chla, n=37, range; 0.042 – 1.449 (2 discarded)

Sp = 0.056 µg/L Phaeo-pigment, n=39, range; 0.010-0.954

Where Sp is standard pool and n is the number of duplicate pairs.

f. Chlorophyll Extraction Experiment


Water was collected at BL-03 on 25-Jul-08, 6 bottles tripped at 4 depths (8, 24, 28 and 37m).  For each depth, 6 Niskins were emptied into one 50L carboy (rinsed 3X before filling) wrapped in black plastic bags.  Depth 1 (sample 313) was sub-sampled immediately into pre-calibrated 2L Nalgene bottles (22 bottles total).  The remaining 50L carboys were left in the rosette shack until sub-sampled.  Samples were filtered until green and the volumes recorded.  Samples were filtered in sets of 6 (total number of filtration towers), working through one full set (11 samples) before filtering the duplicates.  Once all samples were filtered, reagents (acetone or ethanol) were added, the filter homogenized and the filters placed in the respective freezer (either -20 or -80 °C).  Samples 1 and 2 (all depths) were read on the fluorometer after 24hr extraction at -20.  Acetone was added to sample 11 (all depths) after 5 days at -20, extracted at -20 for 24hr and then read on the fluorometer.  The remaining filters are stored at either -20 or -80 for 4 months before extraction.  Times were noted for each set on the log sheet.  Once one set was processed, the next depth was filtered and processed in the same manner.  Depth 3 and 4 were sub-sampled and filtered while the previous set was being processed (assisted by Brian Hunt and Kenny Scozzafava).

Homogenization:


Samples were homogenized on ice at speed setting 5-6.  Filters were placed in 5ml reagent for homogenization, with the mortar immersed in a bucket of ice and water.  Homogenate was then passed through 0.7m GF/F filter using a hand pump, with 5-10ml reagent used to rinse pestle and associated glassware. Filtrate was decanted into a graduated test tube and the volume of extract (plus rinses) noted.  The homogenized sample was then read immediately on the fluorometer.

2009-20

Kelly Young

Miranda Corkum
Chlorophyll-a was sampled from 3 depths in duplicate at 35 stations, and from the underway system.  The depths sampled ranged from the surface to just below the chlorophyll maximum.  Sampling followed the standard method used in previous cruises.  Samples were drawn from the rosette into pre-calibrated 2L white Nalgene bottles; each bottle was rinsed three times with the sample water prior to filling.  Once sampled, the bottles were covered to reduce exposure to light.  The water was then filtered immediately under low pressure onto 0.7m pore size GF/F 25mm filters (Advantec GF7525MM). If the sample could not be filtered immediately, it was kept cool and in the dark until filtered, and the time taken until filtered noted. Filters are stored in clear glass scintillation vials, kept in covered trays at -80°C for analysis at IOS.
A total of 202 samples were taken at 35 stations, plus 2 filter blanks.  A total of 39 underway samples were taken by Kristina Brown (UBC).
Problems and suggestions for next year

The first few stations were taking a very long time to filter the full volume (>30min).  In order to avoid degradation from filtration, a time limit of 20-30min was used for filtering.  The volume left after 20min was measured and the volume filtered was adjusted.  It is not clear how this will affect the duplicates when less than 2L was filtered, as settling may have occurred during filtering.

To avoid having to adjust the volume filtered while filtering, it would be helpful to have some 1L pre-calibrated Nalgene sampling bottles available, preferably in brown/dark colour.

The current 2L Nalgenes should be re-calibrated as it is not known how long it has been since their last calibration.
