ZOOPLANKTON PUMP PROTOCOL
Determining Pumping Depths and Times
1. Examine the CTD profile to determine the length of time to pump at each depth.  The pump operates at approximately 2 liters per second and a good sample should filter 1m3 of water through the net.  This equates to approximately 10 minutes per layer.  Thus, pumping should ideally occur for ten minutes each in the epilimnion, metalimnion and hypolimnion.  It is sufficient to pump between 6 and 12 minutes for each layer however.  The time spent pumping at each depth should be adjusted accordingly. If the epilimnion is greater than 15 meters deep, divide it into two samples. For example, if the epilimnion is 16 meters deep, pump 1-8 meters at 1 minute per meter for the first sample and 9-16 meters at 1 minute per meter for the second.
Example:  for the attached CTD profile the pump was operated from 1-11 meters at 1 minute per meter for the epilimnion (11 minutes total), 12-14 meters at 2 minutes per meter for the metalimnion (6 minutes total) and 15- 21 meters at 1 minute per meter for the hypolimnion (7 minutes total).

2. The maximum depth used in pumping is typically 2 meters from the bottom in calm conditions.  The size of waves present should be considered when choosing maximum pumping depth.  If waves are approaching 5 feet, the maximum pumping depth may need to be reduced so mud is not pumped off the bottom.  In the event that mud is pumped off the bottom, the sample should be redone.  Remove the hose from the net and shut the pump off.  Raise the tube to the top of the hypolimnion.  Rinse the net and cod end thoroughly, drain the muddy water from the garbage can and rinse the tubing/pump by allowing the pump to run until the water runs clear.  

Pumping

1.  Attach the cod end to the net in the pumping barrel and place net in barrel so cod end in on bottom and the top of the net (in the frame) is resting on the top of the barrel.

2. Turn on the pump through the compressed air control lever.

3. Rinse the hose by letting the water pump for approximately 30 seconds

a. If it is the first pumping at a station, the air needs to be flushed from the hose.  Let the pump run until a reduced amount of water exits the hose.  Once the normal amount of water is being pumped through the hose again, wait for approximately 30 seconds to rinse the hose before starting official pumping.

4. Start the timing with the stopwatch and pumping water through the net synchronously. 
5. The winch operator can operate the stopwatch to lower and keep the hose end at the correct depth for the appropriate amount of time (as determined in step 1 of Determining Pumping Depths and Times).

6. When the pumping for a layer is complete, remove the hose from the net and turn the pump off through the compressed air control.

7. Rinse down the net (always from the outside) with the hose on deck.  Drain the cod end of excess water.  The sample, all rinses and the preservation agent need to fit in the sample bottle.

8. Remove the cod end from the net, make sure that none of the sample is stuck to the inside of the plastic ring on the end of the net.  If part of the sample remains on the net, reattach the cod end and attempt to rinse the remnants into the cod end.

9. Remove cod end, rinse from the outside and pour sample into bottle containing ¼ of an alka-seltzer tablet.  
10. Rinse the cod end again to get the entire sample and pour into the same sample bottle.  Only fill ¾ of the sample bottle.  There must be room in the bottle for the addition of 10% sugar formalin (see Preservation of Samples). 
11. Reattach cod end to net and proceed with pumping for the next layer (repeat to step 1 of pumping).

Preservation of Samples

1. Add 50-100 ml (depending on volume of sample) of 10% sugar formalin to the sample bottle.  The formalin should comprise approximately 20% of the total volume.
Additional Diel Operations and Notes

· Take a secchi disk reading for each cycle during the daylight hours.  Record the time and secchi depth in the OP LOG.  Also include secchi depth in the Master Station Log.

· Write times for each net tow and start and end times of pumping operations in the OP LOG and Master Station Log.

· There should be an OP LOG recording for every operation that goes over the side of the boat.  

· Do the ½ m - 64µ zooplankton net twice a day (01:00 & 13:00) and the 1m - 153µ zooplankton net once a day (13:00).  The sample from the 153µ net is hard to rinse down.  Put it in two sample bottles ( labled 1of 2 and 2 of 2 respectively) if necessary.

Diel Time Table

All Cycles-
Zooplankton Pump

All Daylight cycles- 
Secchi disk

01:00 - 
64µ zooplankton net tows (2x)
2 Water samples:  5 meter and second determined by fluorometer spike on CTD

Filter 100 ml of water sample for chlorophyll (keep samples in refrigerator until filtered)


13:00 -

153µ zooplankton net tows (2x)




64µ zooplankton net tows (2x)

Transect Operations

· Take PSS Shifts

Daytime

· Zooplankton collection with 64µ zooplankton net tows (2x) at North, Middle and South.

Nighttime

· Water samples at beginning and end of transect. – filter 100ml of sample for chlorophyll

Chlorophyll Filtration
· NOTE: Perform each chlorophyll filtration in duplicate
· Set up filtration system. 
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· The pressure gauge on the pump should read about 5 (no higher than 10).  The knob above the gauge will adjust pressure.
· When collecting water samples rinse the bottle with water from the sample before filling the bottle
· Keep water sample cold until filtered.

· Place filter paper on filter funnel magnetic base with forceps and place filter funnel on base
· Turn bottle containing water 3 times to uniformly distribute oxygen. 

· Measure 100ml of water with graduated cylinder

· Turn pump on

· Pour 100 ml water into filtration cup.

· Make sure dial on manifold is set to vacuum

· When all water is filtered through paper, rinse the filter funnel and filter paper with deionized water from squirt bottle

· Remove filter funnel
· With forceps fold filter paper in half onto itself then fold the half into thirds the long way and in half again.
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· With forceps place folded filter paper in sample tube.  

· Make sure tube is labeled with station, date, depth of sample and amount of water filtered (100ml).

· Place sample tubes in freezer 

· Once a water sample has been filtered, any excess water can be poured down the drain.

· Transport tubes back to the lab in the small cooler with freezer cold packs

