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1.  Cruise/Project No.:	 9815			2.  Dates:  June 1 to June 26, 1998	

3.  Project Name:   Line P								

4.  Area(s) of Operation:   N.E. Pacific to Station P, Alaska Gyre, Bowie Seamount, NW Vancouver Island

5.  Platform:  John P. Tully			6.  Master:  Paul Frost		

7.  Days Allocated:  26			8.  Days at Sea:  25.5		

9.  Days lost to weather:  one half day

Days lost to other causes:  1 day to load, 1 day to offload, .5 day to offload previous cruise.

Appropriateness of platform:   great

Safety issues: (attach narrative if required):  �There was an incident resulting from the spillage of formalin in the wet lab which resulted in the release of noxious fumes into the ship and the closure of the wet lab until cleanup was completed. The spill was at least in part due to an unnecessarily precarious method of refilling the formalin container for plankton preservation: in effect, pouring from a large carboy into a small container. This is an inappropriate task on a pitching ship and, according to reports, both previous cruises have had similar incidents. It was suggested that formalin should be supplied only in small containers so that a pump can simply be moved from one container to another as they are used up.��An information package on CG safety regulations and ship’s procedures should be developed and  passed on to new users at IOS and other institutions well in advance of a cruise. This will help prevent misunderstandings about how the ship operates. Steel-toe boots, hard hats, PFD’s, safety glasses, MSDS sheets and radiation detection equipment as appropriate should be listed as required items to be brought on board by participants.



Cruise/Project Results (see appendix for details):

Nutrient poor waters, and low chlorophyll concentrations were observed on continental shelf and slope, and along most of Line P. At Station Papa, somewhat higher nutrients were found. Along the Z line, the nutrients were also fairly low but were combined with high chlorphyll concentrated in discrete layers. Shelf waters were very high in chlorophyll.

A 500 m thick low transmissivity layer was found at the bottom of the Gulf of Alaska(Stn Z14) with elevated temperatures and an embedded mixed layer. A large volume sample was retained to attempt to identify the nature of the particulates, especially if they can indicate a hydrothermal vent field. So far, analyses indicate normal silicates but very high iron in the particulates. This layer was also present 1 mile away and there are indications the it extends as far as Stn Z09, 150 miles away - see the Appendix for plots. 

 High iron results were obtained at Z19( 10 nM plus range) and in the deep water at P04 (2-5nM).  The results at Z19 were particularly interesting with regard to filtered versus unfiltered.  The dissolved iron was only 5 - 10 % of the reactive iron in the deep waters and 1 - 5% in the top 100 meters.  Open ocean values for dissolved iron are usually 40 - 80 % of the reactive unfiltered samples.



	Data Collected:

CTD/transmissometry survey was completed at 49 stations along Line P and up Line Z to the Alaska coast. No stations were lost due to weather. A number of CTD/transmissometry/PAR casts were done at COPRA stations on the return leg.

Rosette casts for chemical sampling were completed at P4, P12, P16, P20 and P26; Z04, Z09, Z14 and Z21 and the Bowie Seamount.  Onboard chemical analyses included salinity, oxygen, nutrients, chlorophyll, dimethyl sulfide, dissolved organic N and iron.

GoFlo casts for iron and productivity measurements (phytoplankton and bacteria) were completed at P4, P12, P16, P20 and P26; Z04, Z09, Z14 and Z21. Productivity and iron enrichment experiments were conducted in deck mounted tanks.

The P4 and P26 sediment trap moorings were recovered and re-deployed. Sediment trap moorings were recovered from P12, P16, and P20.

Free drifting sediment traps were deployed for 2 1/4 days at P26.  Samples were collected for decomposition studies.

Net tows for zoo plankton and phyto plankton along Line P, Line Z and on several COPRA stations were completed.

Four weather buoys were deployed along 145W for the US NOAA agency.

Underway measurements include PCO2, fluorometry, temperature, salinity and ADCP profiles.



14.  Primary Institute:   Institute of Ocean Sciences, DFO						

15.  Associated Institutes:   UBC



16.  Chief Scientist/Affiliation:   Ron Perkin, IOS (Ocean Sciences and Productivity)	

�

17.  Science Staff/Affiliations:

Ron Perkin�IOS�Michael Bentley�birds��Keith Johnson�IOS�Janet Barwell-Clarke�contract��Jun Nishioka�IOS�Nes Sutherland�contract��Doug Anderson�IOS����Wendy Richardson�IOS�Hugh Maclean�UBC��Tim Soutar�IOS�Michael Lipsen�UBC��Darren Tuele�IOS�Cathleen Vestfalls�UBC��David Crawford�IOS�Phillipe Tortell�Princeton U.��

18.  Equipment:

Sail:   no           ADCP:   yes         Other:   sounder            



Winches:			.		

type�ID No�Wire type�Wire Condition/Spooling�No Casts/

Depth max��329 CTD�1307�5000 m CTD�seal ruptured�15/3675��329 CTD�1482�5000 m CTD�good, new wire�60/4200��420 hydro�1432�5900 m 5/32"�good�50/300 m��515 work�589�mooring�not used���455 Spooling�1451�mooring�winch good���

Equipment Deployed/recovered



Description�Deployment�Recovery��Free drifting traps, 1000 m�June 12�June 14��AR Mooring (UBC)��not recovered��



Comments and recommendations:   

At least one pump on the seawater loop needs to be replaced.  Serious air leaks into the water stream contaminated CO2 measurements for part of the cruise although underway repairs helped. A new pump has been ordered but no time, approx. 2 days, has been allowed for its installation. We also recommend installing the Sea-Bird Thermosalinograph in the transducer compartment.

There is an on-going problem with the wiring of winches. As installed on the ship, the winches run backwards and need to be re-wired in order to work properly. A switch would be more convenient than to repeatedly re-wire the connections especially when a deck crew waiting.







�Appendix:  Reports from Participants



Overview

Ron Perkin



Our departure was somewhat rushed because of the time needed to offload the ship following the previous cruise. We lost half a day and some of the equipment was not correctly installed(the pPCO2 monitoring) or left behind(the new loop pump). However, everything was ready by the time we reached P4 and the half day was quickly made up due to good sailing and working conditions.

At Station P, the UBC mooring could not be recovered because of  the release’s failure to respond and will have to be recovered by dragging in subsequent cruise. No release command was issued because it was felt that we didn’t have enough time to commit 2 days to a search. So there is still an outside possibility of a successful release.

The FDSTAR mooring, scheduled for a 3 day deployment, was recovered after only 2 ¼ days because of worsening weather.

Except for our last day at Station P, we enjoyed good weather with mostly low overcast or fog. Station time on the Z line was frequently more than the planned 12 hours because of the necessity of waiting for dawn and late morning for the productivity and DMS casts respectively. The shelf stations in Alaskan waters were moved about 5 miles south in order to get a station at the shelf break.

With the exception of the UBC mooring most tasks were completed on schedule. 

Deck incubators were kept filled during the cruise and Fe additions were made to clean waters collected in open ocean, to observe the effects of enrichments on phytoplankton growth at varying temperatures and light levels.  

Net tows for zooplankton both along Line P, Line Z and at several COPRA sites were collected for Dave Mackas.  

As mentioned above, a new pump and some replumbing of the seawater loop supply is urgently required.

Captain Frost and all the crew have our heartfelt thanks for their superb seamanship and untiring efforts to make this cruise not only a success but an enjoyable experience. The food was invariably excellent. In marginal conditions (30 plus kt winds), the deck support was competent and efficient.�CTD/Transmissivity

Ron Perkin & Doug Anderson


	A total of 82 
CTD/Transmissivity profiles were conducted at the following stations combined with chemical sampling as indicated:

Cruise 9815:     Line P/Station P�����������������Station�Lat.�Long.�Btm�CTD/�Net��Go-�Go-����������deg min�deg min�Depth�Trans�tow�Iron�Flos�Flos�����To Bottom �����N�W�(m)�cast���(bio)�(bio)�Nut�Chl�DMS��S�O2�Nut��S3�48 35.6�123 30.0�225 �(ros)���������x�x�x��JF1�48 16.0�123 30.0�150 ��������������JF2�48 18.0�124 00.0�180 ��������������JF3�48 27.0�124 30.0�230 ��������������JF4�48 32.3�125 00.0 �60 ��������������PLC2�48 27.61�125 07.8�135 �btm�x������������PLC3�48 23.45�125 20.8�120 �btm�x������������P1�48 34.5�125 30.0�120 �btm�������������P2�48 36.0�126 00.0�114 �btm�������������P3�48 37.5�126 20.0�730 �btm�������������P4�48 39.0�126 40.0�1300 �(ros)�x�cast�x�x�x�100m�x��x�x�x��P5�48 41.5�127 10.0�2100 �btm�������������P6�48 44.6�127 40.0�2500 �btm�x������������P7�48 46.6�128 10.0�2450 �btm�������������P8�48 49.0�128 40.0�2440 �(ros)�x��������x�x�x��P9�48 51.4�129 10.0�2340 �btm�������������P10�48 53.6�129 40.0�2660 �btm�x������������P11�48 56.0�130 10.0�2700 �btm�������������P12�48 58.2�130 40.0�3300 �(ros)�x�cast�x�x�x�100m�x��x�x�x��P13�49 02.6�131 40.0�2875 �btm�������������P14�49 07.4�132 40.0�3275 �3000 �������������P15�49 12.0�133 40.0�3200 �3000 �������������P16�49 17.0�134 40.0�3550 �(ros)�x�cast�x�x�x�100m�x��x�x�x��P17�49 21.0�135 40.0�3200 �3000 �������������P18�49 26.0�136 40.0�3775 �3000 �������������P19�49 30.0�137 40.0 �3850 �3000 �������������P20�49 34.0�138 40.0�3890 �(ros)�x�cast�x�x�x�100m�x��x�x�x��P21�49 38.0�139 40.0�3840 �3000 �������������P22�49 42.0�140 40.0�3880 �3000 �������������P23�49 46.0�141 40.0�3970 �3000 �������������P24�49 50.2�142 40.0�3910 �3000 �������������P25�50 00.0�143 36.3�3890 �3000 �������������P35�50 00.0�144 18.2�4170 �3000 �������������P26�50 00.0�145 00.0�4250 �(ros)�x�cast�x�x�x�100m�x��x�x�x�������������������Line Z to the North�����������������Station�Lat.�Long.�Btm�CTD/�Net��Go-�Met��rosette casts��������deg min�deg min�Depth�Trans�tow�Iron�Flos�Drifter��To Bottom ��������N�W�(m)�cast���(bio)���Chl�DMS��S�O2�Nut��P41�50 27.0�145 00.0�4200 �1500 �������������P32�50 54.0�145.00.0�4200 �1500 ����x���������Z01�51 21.0�145.00.0�3600 �1500 �������������Z02�51 48.0�145.00.0�3660 �1500 �������������Z03�52 12.0 �145.00.0�4170 �1500 �������������Z04�52 39.0�145.00.0�4060 �(ros)�x�x�x���100 �400 ��x�x�x��Z05�53 06.0�145.00.0�4140 �1500 ����x���������Z06�53 32.7�145.00.0�3940 �1500 �������������Z07�54 00.0�145.00.0�4020 �1500 �������������Z08�54 26.7�145.00.0�4020 �1500 �������������Z09�55 00.0�145.00.0�4100 �(ros)�x�x�x�x��100 �400 ��x�x�x��Z10�55 30.0�145.00.0�~4000�1500 �������������Z11�56 00.0�145.00.0�~3900�1500 �������������Z12�56 30.0�145.00.0�~3900�1500 �������������Z13�57 00.0�145.00.0�~3900�1500 ����x���������Z14�57 30.0�145.00.0�~3900�(ros)�x�x�x���100 �400 ��x�x�x��Z15�58 00.0�145.00.0�~3900�1500 �������������Z16�58 30.0�145.00.0�~4000�1500 �������������Z17�58 50.0�145.00.0�~4000�1500 �������������Z18�59 10.0�145.00.0�~4200�1500 �������������Z19�59 26.3�145.00.0�~1000�(ros)�x�x�x���100 �400 ��x�x�x��Z20�59 41.3�145.00.0�~180�btm�������������Z21�59 57.0�145.00.0�~150�btm�������������Q19�53 57.90�133 29.70�240 �btm�������������Bowie�53 18.0�135 40.0�500 �btm�x�x�x����������GI02�51 30.30�129 37.50�139 �btm�������������ODAS�50 51.50�129 55.00�2000 �1000 �������������J22�50 39.80�129 17.60���������������LQ03�50 39.79�129 01.86�750 �btm�������������CPE2�50 43.00�128 40.00�140 �btm�������������(ros) casts to bottom.�����Sampling depths:  to 400 m (PAR/trans) - 0, 5, 10, 15, 20, 30, 40, 50, 60, 80, 100, 125, 150, 175, 200, 250, 300, 400���  to btm (trans.) - 0, 10, 25, 50, 75, 100, 150, 200, 300, 400, 600, 800, 1000, 1250, 1500, 1750, 2000, 2250, 2500, 2750, 3000, 3500, 4000, btm -20m (max. 24 samples)����Salinity samples were analysed on board and the CTD was calibrated. The data was processed on board and 1 meter average profiles were generated. IOS header files were produced from the 1 meter averages and KKX  were produced from these for dissemination to the global data system.



Evidence of an unusual bottom layer in the Gulf of Alaska was shown in the transmissivity data. Below is a plot of bottom transmissivity data at Z09, Z14 and Z14N and a plot of potential temperature vs. Salinity showing elevated temperatures at Z14.
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Cruise Report 9815 - Janet Barwell-Clarke




Nutrient and chlorophyll analysis, FDSTAR, Productivity Experiment, POC/N and Sequential Sediment Traps











Nutrient and chlorophyll samples were analyzed along Line P and Line Z. Two rosette casts were made at each major station, one to 400 m and one to bottom depth minus 10 m.  Silicate, nitrate and phosphate were analyzed for all samples and ammonia was analyzed for the 400 m cast only.  Chlorophylls were analyzed to 100 m from the 400 m cast only.  Loop samples were analyzed for nutrients, chlorophyll, and salinity along Line P and Line Z and 18O samples were collected along Line Z.

	A free drifting sediment trap array  was deployed to 1000 m at Stn. Papa for two days.  Recovery was made in less than ideal conditions with most of the bottles being brought on deck in a horizontal position.  The samples were split, filtered and frozen for future C/N, Opal and Trace Metal analysis.

	An in situ  productivity experiment was conducted at Stn. Papa to 100 m using GOFLO samplers.  The samples were filtered and frozen for analysis at IOS.  POC/N samples were collected at the same depths and to 1500 m from the rosette.  These samples were also filtered and frozen for analysis at IOS.

	Sequential sediment traps were recovered at P04, P12, P16, P20 and P26 and re-deployed at P04, and P26 only.  The traps at P04, P16, and P26 were recovered with a full set of samples.  The P12 trap collected material until sample 9 and then nothing beyond and was recovered with the funnel over bottle 21.  The P20 trap collected material to cup 5 stopped there.  A piece of syntactic (sp.?) foam had become jammed in the mouth of the bottle and prevented the carousel from advancing.

	TCO2, 13C and alkalinity samples were collected in duplicate at Stn. Papa and TCO2 and alkalinity in duplicate at Stn. Z09.

	The routine data was logged in an Excel spreadsheet including: sample number, CTD pressure, temperature, transmissivity, and PAR; bottle salinity, oxygen, nutrients and chlorophyll a.  Loop data was also logged in an Excel spreadsheet.


	
�
EXPEDITION No. 9815


IRON III STUDY SUMMARY


Keith Johnson & Nes Sutherland




	Sea water samples were collected along line P and line Z for analysis of iron III (reactive or labile, and dissolved 0.45u, 0.1u and 0.03 u) onboard ship using a chemiluminescent technique.   Samples from forty meters and below were collected using 30 liter Go-Flo’s  or 10 liter Go-flo bottles (P04 only) on a new 1000 meter kevlar line spliced to the hydro wire on the hydro winch.  A layer of plastic separated the kevlar from the steel line.  A plastic  (UHMW polyethylene) spooler wheel and rollers were used to feed out the kevlar to an electro polished stainless steel wheel (freshly coated with fiberglass resin)  and brass block assembly.  Lead weights (UBC’s) freshly encased in epoxy resin ( by Bill Bell at IOS) were attached to the end of the kevlar and separated from the sampler by 20 to 25 meters.  Shallow samples 10, 25, and 40 meters were also collected using an air driven Teflon pump and Teflon sampling tube with handling performed in an on deck PVC HELPA clean hood. Surface samples were collected by hand using a Zodiac to get away from the ship.  

	The Go-flo samplers were sampled on deck using new boxes with sides and roof to minimize air disturbances as tested on the February expedition to station P.  Two to six 250 ml pre cleaned CPE bottles were filled with sea water after rinsing three times with the sample. Normally two were unfiltered , one was filtered through a 90mm o.45 micron Durapore membrane filter, and one through a 0.1 u Opticap cartridge by Millipore.    Pump samples were collected on deck using a the new PVC HELPA clean hood mounted near the chains.  Pump samples were collected as for Go-Flo samplers: two unfiltered, one through 0.45 micron and one using a 0.1 micron Steropore filter (polyethylene from Japan) and an additional 0.03 u Sterepore cartridge filter .    Samples were buffered to pH 3.2 using formic acid - ammonium formate buffer solution as soon as possible.  Samples were analyzed onboard with  duplicates from each depth  stored for acidification and analysis at the shore laboratory.

	Outbound profiles down to 1000 meters were collected at stations P4, P12, P16, P20, and P26 and northbound stations Z04, Z09, Z14 and Z19.  Sample depths were normally 10, 25, 40, 75, 100, 200, 300, 400, 600, 800, and 1000 meters.  Surface samples using a zodiac were also collected at all stations except P26 due to rough weather conditions.  Bulk carboy sampling for ultra low iron stock sea water was carried at the 10, and 40 meter depths at P20 and P26.



	Limited Iron analysis was also carried out for Michael Lipsen for his iron enrichment productivity experiments.





	Some of the preliminary results include:



		1) High iron results were obtained at Z19( 10 nM plus range) and in the deep water at P04 (2-5nM).  The results at Z19 were particularly interesting with regard to filtered versus unfiltered.  The dissolved iron was only 5 - 10 % of the reactive iron in the deep waters and 1 - 5% in the top 100 meters.  Open ocean values for dissolved iron are usually 40 - 80 % of the reactive unfiltered samples.



		2).Filtration in an ondeck PVC HEPA clean hood worked well and provided a clean area for preparing sampling bottles and filters for Go-Flo's.  Sampling from the Go-Flo's on deck also worked well with limited contamination.  Contamination could generally be attributed to the filters.  Acid washing the cartridge filters between stations resulted in high iron values for first three bottles used afterwards.  This was probably due to digestion of particulates on the filter and inadequate rinsing.  Typically one to two liters were used to rinse the cartridge between samples and 500 ml to one liter for the membrane filter.  A one liter bottle was used to measure rinse water from Go-flo’s.  Rinse water from the pump sampling was not measured and was typically much less as the cartridge filters were smaller (Sterepore).  The 0.03 u rinse was usually the smallest as it’s flow rate was slow.  One set of cartridge filters was used from P 12 to P20 and another from P26 to Z19.  The Durapore membrane filters were changed each station with tow filters and two housing used at each station.  One for pump sampling and one for G0-flo’s.





		3) Iron contamination problems in cubitainers used for iron enrichment studies ( Michael Lipsen ) seems to have been solved by improved cleaning and handling. 



		4) Sea water from 25 meters using the Teflon pump and tubing system was collected  at most stations for Phillipe Tortel for his work and as well for latter analysis of zinc and cobalt  at WHOI.



		5) Nine stations were occupied with 105 depths sampled resulting in approximately 500 samples collected, 380 samples analyzed onboard and 120 samples returned to shore for analysis. Analysis was carried out on a 24 hour basis with roughly 1500 analysis of samples, standards, blanks and replicates.  This required some very long days for both Keith and Nes.  Jun’s help on deck was very much appreciated.



		6) The late arrival of the Tully and the urgency to still leave on Tuesday was not desirable.  We were still setting up Wednesday  and arrived at P04 that night before we were completely operational.  We were eight days into the cruise before the pCO2 system was working which could be attributed to rushed set up.
�
DMS sample collection and analysis.



Wendy Richardson



DMS

	Samples were collected for Dimethyl sulfide analysis at all Line P and Line Z stations.  The samples were processed by extraction system and analysed by  gas chromatograph with a flame photometric detector.  Samples were drawn by syringe from Niskins tripped between surface and 400 meters. Sampling was carried out at Stations P04, P12, P16, P20, P26, Z04,Z09,Z14,and Z19.   Three casts were done at Station Papa at dawn, mid day and dusk to compare diurnal variations.
�
Iron Study



Jun Nishioka, CRIEPI



1. Incubation Experiment. 

     On board incubation experiments were performed to investigate the size-fraction of particles associated with Fe after addition of rain water or aerosol�Acontaining natural levlels of Fe.  

     Rain water samples were collected at P16, P26, Z4 and Z19 using an acid-cleaned polycarbonate rain water trap on the heliport deck.  Aerosol filters, which were collected in the western north Pacific Ocean, were brought from Japan.  Seawater samples were collected at P26 by an air driven pump from 10m depth.  Two Fe-enrichment (add rain water, add aerosol filters) experiments were conducted with indigenous plankton communities under clean conditions.

Incubation sample treatment

1) Control: 10m seawater was collected in a 20 L polyethylene bottle and divided into eight 1L polycarbonate bottles.  These bottles were incubated 7days in a seawater bath on the heliport deck.  

2) Rain water addition (collected at P26) to surface seawater: 10m seawater, with added rain water, was incubated as for control.  

3) Aerosol filter addition to surface seawater: 10m seawater with added aerosol filter sample was incubated as for control.  

     Size-fractionated Fe (Particle: > 0.2 µm, Colloidal: 0.2 µm-200 kDa, Dissolved: < 200 kDa), nutrients (NO3, PO4, SiO3) and Chl-a concentration were analyzed at day 0, 2, 5, 7, and POC sample were collected at day 0 and day 7.  Rain water addition sample and aerosol filter addition sample showed significant increase in Chl-a concentration compared to controls.  Changes in the size-fractionated iron concentrations will be compared to the increased phytoplankton in bottles.





2. Size-fractionated iron vertical distribution at major station on Line P.

     To observe vertical distribution of size-fractionated Fe, seawater samples were collected to 1L polyethylene bottles by using acid-cleaned Go-Flo bottles and divided into three fractions by onboard clean filtration (unfiltered , < 0.2um, < 200kDa ).  

 Sampling stations: P4,P16, P26, Z19. 

 Sampling depths: 10m,25m,40m,75m,100m,200m,300m,400m,600m.

     Samples were collected by 30 L Go-Flo (deep water 1000m, 800m, 600m, 400m, 300m, 200m, 100m, 75m) and by air driven pump for surface (10m, 25m, 40m).  Size fractionated Fe concentration in these samples will be analyzed at IOS after this cruise.



3 Size-fractionated Fe surface distribution along line P  

      To observe horizontal distribution on Line P surface size-fractionated Fe, size-fractionated seawater samples were collected in 125ml polyethylene bottles using an air-driven trace-metal clean pump connected with Teflon tubing and Sterapore hollow-fiber filter cartridges (unfiltered, < 0.1um, < 0.03um).  Unfiltered seawater samples, for Chl.a, analysis were collected at the same time.

 Sampling stations : P4, P12, P16, P20, P26, Z9, Z14, Z19. 

 Sampling depths: 10m,25m and 40m 

     Total Fe, total reactive particulate Fe, small reactive particulate (0.1 µm-0.03 um) Fe, reactive dissolved Fe (< 0.03um) will be analyzed at IOS after this cruise.  Surface (0 m) water samples were also collected at some major stations using a Zodiac. 

 

4. Dissolved iron capacity along line P surface and vertical distribution at P26

     To observed Fe dissolution capacity of Line P surface seawater, filtered seawater samples (0.1um) were collected to 125ml polyethylene bottles using a trace metal clean pump, Teflon tubing and Sterapore hollow-fiber filter cartridges. 

 Sampling stations: P4, P12, P16, P20, P26, Z1, Z2, Z3.  

 Sampling depths: 10m, 25m, 40m.

  Sample were immediately stored in freezer (-20 C).  After this cruise, the capacity of these samples to dissovle Fe will be analyzed at Japan.



5. Deep water incubation experiment

     To investigate available iron supply from upwelling seawater, deep seawater (600m) was incubated to investigated Fe aggregation during incubation under light and dark conditions.

 Sampling station: St.P26

 Sampling depth: 600m


     Deep seawater samples were collected in 1L polycarbonate bottles (x4) and incubated 6days in a seawater bath on the heliport deck under light and Dark conditions. Samples were divided to three fractions (unfiltered, < 0.2um, < 200kDa) for analysis of size-fractionated Fe con
centration, after this cruise. �
Collective Productivity work by the UBC/IOS crowd

(M. Lipsen, T. Ivanochko and D. Crawford)



Primary Production Studies (Lipsen & Crawford)

Primary production was measured using 14C uptake at stations P4, P12, P16, P20 & P26. The standard 14C technique was modified so that estimates could be made of 14C incorporation into both organic carbon and calcite from single filters. The estimates of primary production was determined in on-deck incubations using water from 6 depths representing irradiances of 100, 55, 30, 10, 3.5 & 1% of surface levels. 

Samples were also taken from the same stations and depths for enumeration of phytoplankton, using both inverted and epifluorescence microscopy.

Samples were taken from station P, supplemented with varying concentrations of iron and zinc, and incubated for one week in the deck incubators. Subsamples were taken for chlorophyll and nutrients to examine for potential trace metal co-limitation of phytoplankton growth.

An experiment was conducted to 



Sediment Trap Study (Crawford)

Four sediment traps were deployed at around 100m depth to collect fresh material for a decomposition experiment. The material was preserved with NaN3 and split into 8 subsamples with a plankton splitter. Subsamples will be stored in a cold room in the laboratory and analyzed at intervals of two weeks to examine potential losses of particulate carbon, nitrogen, and silicon in long term preserved trap material.

 

Fe Experiment (Lipsen & Crawford)

Samples were taken from 10 m and 40 m (55% and 30% light) via teflon pump system at Station Papa. Samples were incubated for 7 days with sampling at time 0, mid and end. There were 6 treatments (Surface/ 30% I0 sampling, + Fe/-Fe, and Surface/30% I0  incubations). Each sample took data for fractionated chl, productivity vs. Irradiance, bacteria counts/productivity, species composition, DCMU fluorescence, nutrients and Fe concentrations.



Bacteria Productivity (Ivanochko)



Bacterial Productivity was measured using [3H]TdR and Leucine [14C]. Spiked samples were incubated for 4 hours before filtering.  Samples were taken from Stations P4, P12, P16, P20 and P26. Sampling depths corresponded to 100, 55, 30 and 1% light levels. In addition  75m and 150m were sampled at each station. For each sample bacteria slides were made using Dapi as the stain.



15N Experiments (Ivanochko)



Water samples were taken for 15NO3, 15NH4 and 15N-urea. At stations P4, P12, P16 and P20 water was collected from 5m and incubated for 24 hours. From Station P26 water was collected from depths corresponding to 100, 55, 30, 19, 3.5 and 1% light levels. 

From all of the above samples measurements were made for NO3, SiO3, PO4 and NH4. Total Chlor A and PN/PC  were also measured for all samples.  





BIRD AND MAMMAL SURVEY REPORT 

Michael Bentley and Tom Plath

	

During the February 1998 Ocean Station Papa trip, aboard the CCGS John P Tully, seabirds and marine mammals were surveyed while the ship was cruising during daylight.  On this trip there were two observers aboard: Michael Bentley and Thomas Plath.  On only one day was the sea too rough to survey.  The good weather and the addition of the second observer contributed to a very good trip and excellent results.  Over 50 hours of survey were obtained (50% more than 1997), and included most of Line P.  A total of over 2100 birds of 24 species were tallied during the trip.  Preliminary evaluation of the results indicate several differences from the 1997 trip.  Over 200 Black-footed Albatrosses were seen, mostly on the shelf which compares to less than ten last year.  About 300 Laysan Albatrosses were recorded, more than double the total of last year.  Four Murphy’s Petrels were seen, three in Canadian waters.  This is about the same number as last year of this species, which is not yet on the official Canadian list.  Many fewer Mottled Petrels were seen this year; only five birds as opposed to last year when over 40 were seen.  Fork-tailed Storm-petrel was seen in much greater numbers than 1997.  One hundred and fourteen were seen in 1998; less than ten in 1997.  Two Red Phalaropes were observed; none were seen in 1997.  Only ten Cassin’s Auklets were seen in 1998; this low number may be a result of nesting failure associated with El Niño.  Six Parakeet Auklets were seen; five in Canada.  This is about the same number as seen last year.  Parakeet Auklets are considered very rare in Canada.  Many of these and other species occurred in specific zones and it will require more detailed analysis to determine the factors that cause this zonality.  Of considerable interest is the interannual variability in the numbers of some species.  Some possible factors include: weather, sea temperature, and prey distribution.  Several more years of data may be required to obtain a definitive explanation for these differences.

	Four species of marine mammals were observed.  Five Northern Fur Seals were a drop from the number seen last year.  Forty-eight Dall’s Porpoises were an increase from 1997.  Four Humpback Whales and eight Gray Whales were species not observed in 1997.  This was due to the coverage of the nearshore area off Barkley Sound; an area not surveyed in 1997.





�
CTD Processing Notes




The initial casts were used to arrive at an ad hoc calibration:�	Pressure: OK�	Temperature: Sensors disagreed by .001C at 2C and by -.002 at 12C so there is a�                                  small error in temperature and a slope error in salinity amounting to about�                                 .003 which cannot be corrected because there is no information on which�                                  sensor is wrong. T0 was used without modification throughout.

	Conductivity: At the outset, these sensors disagreed somewhat with bottles and an initial�                                  slope correction of .99980 for C0 and 1.00018 for C1 were used. Both�                                  sensors subsequently drifted and experienced shifts probably due to�                                  biological fouling so each cast was given its own slope correction based on�                                  bottle salinities. A pressure dependent correction was also noted: 1.0e-7*p for�                                  cell0 and 0.5e-7*p for cell1. This correction will be applied in IOSSHELL since�                                   there is not facility for doing so in the Seabird software.

Station�Cast�Slope Correction, K00�Slope Correction, K01��S3�2, 1-5�.999841�1.000199��P4�8, 6-8�.999874�1.000246��P4�10, 9-12�.999802�1.000159��P8�14�.999753�1.000135��P12�19, 17-19�.999763�1.000176��P12�20, 20-22�.999795�1.000236��P16�24, 23-25�.999748�1.000208��P16�26,26-28�.999726�1.000597��P20�31,29-31�.999789�1.000306��P20�32,32-36�.999732�1.000254��P26�40,37-40�.999731�1.000270��P26�41�.999769�1.000309��P26�42�.999811�1.000325��P26�43,43-46�.999738�1.000312��Z04�50,47-50�.999766�1.000309��Z04�51,51-54�.999689�1.000223��Z09�58,55-58�.999702�1.000253��Z09�59,59-61�.999720�1.000264��Z14�64,62-64�.999715�1.000273��Z14�65,65-68�.999674�1.000238��Z19�72,69-72�.999731�1.000325��Z19�73,73-�.999725�1.000281������������



Data were immediately processed using the following Seabird procedures.

Datcnv to convert the binary data to ascii using the .con file generated at logging time which was just a copy of “9815new.con”. The resulting raw .cnv file was copied to a zip file.

Wildedit with 2 standard deviations on pass1 and 20 on pass 2 using 10 points; all raw channels.

Celltm to remove sef-heating with the following parameters�# celltm_alpha = 0.0300, 0.0300�# celltm_tau = 9.0000, 9.0000

Filter to smooth pressure before loopedit: tau=.15 s.

Loopedit to remove data affected by wave motion; min. speed=.25 m/s.

Binave; 1 metre avg both down and up. This file is saved as an .avg file.

Split to remove upcast.

Import into IOSSHELL to .ios files, apply pressure correction and compute derived quantities.

Convert from pressure to gamma-theta cordinate to compress the data into .dyn files.

Export .dyn files to spreadsheet. Do plots, etc.

Import into Access data base for analysis.�



