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Summary

A total of 100 bongo net hauls were completed at 47 stations. Bongos were harnessed and deployed in the same manner as the 2009-20 JOIS cruise.  Standard, duplicate tows to 100m were sampled at all stations except where weather and time restraints limited the deployment to one 100m tow (CB-2, CB-2a, CB-10, CB-65, MK-3a).  In addition to the routine tows, additional tows to depths of 500 and 1000m were conducted at select stations (Table 1).  Samples were preserved following the method in 2009-20, with the following additions for the deep tows:

Cast 1 (100m):
· 236 µm into buffered formalin (10%)
· 150 µm into buffered formalin (10%)
· both 53 µm combined to single buffered formalin (10%) sample 

Cast 2 (100m):
· 236 µm 95% ethanol  

· 150 µm frozen in whirl-pak at -80°C
· both 53 µm combined 95% ethanol

Deep Casts (500 & 1000m):

· 236 µm 95% ethanol
· 150 µm into buffered formalin (10%)
· both 53 µm combined to single buffered formalin  (10%) sample

Table 1.  Summary of the number of samples taken at each station, based on net mesh size (53, 150 or 236m) and tow depth (100, 500 or 1000m).

	Depth
	Mesh
	AG-5
	CABOS
	CB-10
	CB-12
	CB-13
	CB-15
	CB-16
	CB-17
	CB-18
	CB-19
	CB-2
	CB-21
	CB-22
	CB-23a
	CB-27
	CB-28aa
	CB-28b
	CB-29
	CB-2a
	CB-3
	CB-31b
	CB-4
	CB-40
	CB-5
	CB-50
	CB-51
	CB-52
	CB-53
	CB-54
	CB-6
	CB-60
	CB-61
	CB-65
	CB-7
	CB-8
	CB-9
	CB-DW
	MK-1
	MK-2
	MK-3
	MK-3a
	MK-4
	MK-6
	MK-7
	PP-6
	PP-7
	STA-A
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New Additions

An RBR pressure/temperature sensor was provided by Svein Vagle to attach to the bongo frame which provided an accurate depth measurement for the net tows.  This was important considering both the flowmeters and winch meter were often frozen (see Challenges, next section), making it impossible to get an accurate depth of tow or volume estimate.  However, it was found that ice build-up on the pressure sensor would also cause the RBR sensor to fail.  This was solved by immediately removing the sensor between casts to a warm place, either in the lab between stations or inside a jacket between casts.
Challenges

Similar problems occurred with the MF-315 flowmeters as in previous years.  They froze up quickly, sometimes in between duplicate tows.  To prevent the flowmeters from freezing between stations, they were removed immediately following the cast and brought inside the lab to defrost, and replaced immediately before the next cast.  Occasional freezing up still occurred, especially for the multi-tow casts (deep tows) or on very chilly, windy days.  The gears would also jam occasionally, and adjacent numbers would roll over out of sequence.  Since similar problems were encountered last year, a TSK flowmeter was also used on one side of the large bongo frame.  The TSK worked well in the cold for the first half of the cruise; however, once temperatures dipped below -10C the gears would seize up and the TSK was removed from the nets to prevent damage.  Two TSK’s were used at the start of the cruise, but TSK 5294 gears were constantly jamming and was replaced with a MF-315.

Two stations were not completed due to a frozen winch caused by a disconnected winch heater.  This was eventually repaired.  To avoid the winch from freezing up for a station, the winch and heater were turned on at least half an hour before the cast.

The winch counter flywheel was also frozen for most casts, making the wire-out meter readings unreliable.  This seems to be caused by an excess of ice forming on the winch from the wet wire and freezing up the block.

The forward A-frame power switch started freezing up during the cold stations (-18°C), causing delays while the electrician was called to repair the switch.  This was avoided by powering up the A-frame from the below-deck control panel.
Suggestions for next year

•
The fire hose froze at the start of the cruise, and was no longer available to use.  A cheap plastic garden hose was provided, which cracked in the cold weather and was unusable.  Good quality hoses should be purchased and brought by IOS, preferably thick rubber hoses that resist icing or cracking in cold conditions.
•
Currently samples have to be transported from the foredeck, to the main lab for sieving, then upstairs to the fumehood in the container lab beside the CTD operations, and back down to the main lab. It would be helpful if a container would be available on the foredeck for wet work (either a sink or just a drain) that has adequate ventilation so all the sample processing (including preservation with formalin and ethanol) could take place on the foredeck.

•
An ice chummy for the forward winch cable may help prevent the meter block from freezing up.

•
Spare cod ends for the 53um nets are needed (there are currently only 2).

•
The bongo box is awkward to slide over the staples on the foredeck, and several times the staples slipped up between the bottom of the net box and the side. What may work better is a box with a sturdier frame with legs at the corners which raise the box up above the level of the foredeck staples. The frame for the bongos which sits inside the box needs reinforcing or replacement.

•
It would have been great to have a microscope on board - perhaps a dissecting scope with a camera attachment in order to be able to show samples to media and other JOIS science participants.

•
The handle on the forward container needs replacement.

