Protocols for Photosynthesis-Irradiance (PI) Measurements

1) The 13C stock solution (NaH13CO3) has been pre-weighed.  Each bottle contains 8.5 g.  Dissolve the contents of a bottle in 500ml of SuperQ water.  Adjust the pH to >9 by rinsing a pellet of NaOH in the solution.  

2) Split into 4 X 125ml sub-samples and store frozen in polycarbonate bottles.  Thaw immediately before use and refreeze after use.  This solution contains 0.2mmol ml-1 .  Add 1.0 ml of this solution to each liter of sample.

3) Fill water bath and PI box with FRESH water  -  the water may have to be exchanged  from time to time when it becomes murky.

4) About 30 minutes before you expect to sample, turn water bath on and adjust temperature to the temperature of the surface water.

5) Measure 9 liters of surface water (collected using a hand-held Niskin bottle or the flow through system – see “Overall sampling strategy”) into a 10 liter carboy with a spigot.  Add 9.0 ml of the prepared 13C solution and mix.

6) Fill each of the 45 X 125ml polycarbonate bottles to the rim with this solution and cap.  NOTE 13C SOLUTIONS ARE NOT HAZARDOUS - 13C IS A MASS ISOTOPE.

7) Place 42 bottles into the PI light box and place space bars between each row of 6 (see layout below).  The remaining 3 bottles are dark bottles and should be placed in a black bag in the water bath.  The pieces of rubber hose supplied should be placed on top of the bottle caps before the lid is closed to prevent the bottles from moving and floating during the incubation.

Light source          1         7      13       19       25         31           37

                              2         8      14       20       26         32           38

                              3         9      15       21       27         33           39

                              4        10     16       22       28         34           40

                              5        11     17       23       28         35           41

                              6        12     18       24       29         36           42

                             Dark   Dark   Dark

8) Turn on the light source and incubate for three hours.

9) Turn off light source after three hours and filter bottles 1,2,3 (combined) through a 25mm GF/F filter.  Rinse with filtered seawater.   Repeat with bottles 4,5,6 then 7,8,9 and so on, until you get to the three dark bottles.  You will have 14 filters from “light” bottles and one filter from “dark” bottles. 

10) Each filter should be folded in half and placed in a glassine envelope. The envelopes should be numbered from 1 to 14 for the light filters, and the dark filter should be labeled “Dark”.  Place the ID Number of the sample on envelope #1 and package all envelopes together using a rubber band.  Envelopes (with filters) should be dried before storage.  This can be done by placing them over the mirror housing when the next incubation is performed. The heat from the light source will dry them sufficiently in 3 hours.  Filters should be stored at room temperature for later analysis on a mass spectrometer.

11) At the end of each day the light intensities at each of the bottle positions (i.e. 1, 2, 3 to 42) should be measured using a QSL 100 light meter as follows:  Fill 41 bottles with seawater from the flow through system, cap and place in incubator. 

12) Fill the 125 ml QSL bottle with distilled water and insert probe and split stopper into this bottle.  NOTE: This bottle MUST be filled with distilled water to prevent seawater from contaminating the fresh water in the water bath.  This could cause corrosion and may give an electric shock if there is a short in the heater element in the water bath.

13) Insert QSL probe plus bottle at position #1 and note the reading as well as the range e.g.  2.1 X 1017
14) Shuffle bottle 2 to position 1 and place QSL probe plus bottle in position #2 and read light measurement, and so on until all 42 light readings have been made.  The mean of three light readings (e.g. 1,2 and 3) will be used in the calculations.

Queries:  Contact Brian Irwin, 

Email:    Brian.Irwin@ns.sympatico.ca

