
Re-Calculation of Historical 1969 Lake Winnipeg Chlorophyll Data 

 

 

How was the original data collected? 

 

1. Samples collected at ~70 stations during 6 cruises in 1969.  Open water cruises were 

number  3 through 8 (1 and 2 were small efforts in the previous year and under ice).  

Cruise dates were: 

 

 Cruise 3    June 6 to June 10 

 Cruise 4   July 9 to July 17 

 Cruise 5   July 24 to Aug 1 

 Cruise 6   Sept 2 to Sept 10 

 Cruise 7    Oct 3 to Oct 13 

 Cruise 8   Oct 27 to Oct 31 

 There was a planned mid August cruise that had to be cancelled due to 

outrageous weather. 

 

2. Samples for chlorophyll analysis were processed on board ship.  This involved 

collecting particulates from 0.1 to 2.0 litres of water on 4.25 cm GF/C filters.  These 

were then frozen and shipped to the Freshwater Institute in Winnipeg for analysis. 

3. Chlorophyll filters were extracted in acetone (10 to 30 mls) for 16 hours in the dark at 

4C. 

4. Extracted chlorophyll was measured spectrophotometrically using a Cary 14 dual 

beam scanning spec.  Half of the samples collected on cruise 6 were analyzed using a 

Beckman DU scanning spec.  All samples were scanned from 500 to 800 nm using a 

10 cm path length cuvette.  Instruments output was a paper strip chart which was then 

interpreted by hand. 

5. Absorbance values were recorded (hand written lab note books in the possession of M 

Stainton) at wavelengths appropriate for the calculation of chlorophyll a using the 

equations of Strickland and Parsons (cruise 300 and Lorenzen (all other cruises).  The 

Lorenzen method of estimation involved scanning samples twice – once as initially 

extracted and a second time after acidification of the extract.  Calculations using the  

Lorenzen equations were intended to provide separate estimates of chlorophyll a and 

phaeophytin a.  Data for cruise 300 was calculated and reported as “uncorrected 

chlorophyll”.  Data from all other cruises was reported as “corrected chlorophyll” and 

“phaeophytin” 

 

Why is the Historical Chlorophyll Data Being Re-Calculated? 

 

1. Historical  (1969) Lake Winnipeg chlorophyll data currently contained in the 

electronic record is of two types “uncorrected” (mostly cruise 300) and “corrected” 

(all of the other cruises).  Historical  “corrected” chlorophyll data contains a 

significant phaeophytin correction (lowering) of estimated chlorophyll concentration.  

The method used to make this phaeophytin correction has been found to be 

ineffective.  Currently HPLC methods (which are quite specific for Chlorophyll a) 



have demonstrated that phaeopigments are a rare occurrence in pelagic algal samples.  

Using methods to correct for the presence of phaepigments is  therefor unwarranted   

2. In order to compare Lake Winnipeg chlorophyll data from 1969 to present 

measurements (that are uncorrected for phaeopigments)  it is desireable to recalculate 

the original 1969 data.  Fortunately the original lab books are still available that 

contain the raw spectral data used to estimate chlorophyll in 1968 

 

How has the Historical Chlorophyll Data Been Re-Calculated? 
 

1. All of the raw hand written data was entered into an Excel spreadsheet.  Lab notes 

contained: 

 

 Cruise # 

 Station ID  (mostly standard station numbers plus some text descriptions of 

river and harbour sites. 

 Sample Depth 

 Sample Volume – filtered on board ship 

 Solvent Volume used to extract pigments 

 Cuvette path length. 

 Spectrophotomer used 

 Extinction values at wavelengths suited to the equations used. 

 Analyst 

 Notes regarding dilutions, difficulty in reading labels on samples etc. 

 The lab note books did not contain the date when samples were taken.  This 

information had to be added from existing electronic records. 

 

2. For cruise 300 extinctions were recorded for 750nm, 665nm, 645nm and 630nm.  

Absorbance at these wavelengths and  the Strickland and Parsons equation was used 

to calculate chlorophyll a.  In this approach measurements made at 645nm and 630nm 

are used to correct for the presence of chlorophylls b and c.  Results from this set of 

calculations yielded the “uncorrected” data found in the historical record. 

3. For all other cruises extinction measurements were only recorded at 750nm and 

665nm as these were the only values required by the Lorenzen method of estimating 

chlorophyll a and phaeophytin a.  These two values are however sufficient to 

calculate uncorrected chlorophyll a if the interference from chlorophylls b and c are 

minimal. 

4. Using original data from cruise 300 (the most detailed spectral data) chlorophyll a 

was calculated with (using absorbance at 645nm and 630nm) and without (using only 

absorbance at 665nm) correction for chlorophylls b and c.  Chlorophyll uncorrected 

for b and c was found to be  a very consistent 3% too high.  Chlorophyll a for all 

cruises was then calculated using only absorbance at 665nm corrected by a factor of 

0.97.  All of the equations used in calculations are contained within the Excel 

spreadsheet. 

5. The Excel spreadsheet contains all of the raw data organized with on page for each 

cruise.  The individual cruise pages contain data from both lake and river stations.  

There is a summary page which contains all of the 1969 chlorophyll data sorted by: 



Cruise, Station and Depth.  The summary page contains dates obtained from digital 

files prepared by Brunskill. 

6. Re-calculated data for cruise 300 compares extremely well with the existing digital 

record of “uncorrected” chlorophyll. 

7. The Excel spreadsheet does not contain corrected chlorophyll and phaeophytin data 

from the original Brunskill digital record. 

 

 


