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1.  Cruise/Project No.:	 9702			2.  Dates:  Feb. 10 to Mar 7, 1997	


3.  Project Name:   Line P								


4.  Area(s) of Operation:   N.E. Pacific to Station P


5.  Platform:  John P. Tully			6.  Master:  Kay Gimbel		


7.  Days Allocated:  28			8.  Days at Sea:  22		


9.  Days lost to weather:  hove to for about 2 days, chased from primary station (Papa) by storm with the result that high priority work was abandoned (moorings, pumps, nets, etc).	


10.  Days lost to other causes:  1 day to load, CSI inspections (1/2 day) and fuelling in Esquimalt (1/2 day); 2 days to offload.


11.  Appropriateness of platform:   good						


12.  Safety issues: (attach narrative if required):  none





13.  Cruise/Project Results (see appendix for details):


CTD/transmissometry survey was mostly completed out along Line P and inbound from P12 to P1 (lost several stations outbound due to weather).


JGOFS program sampled successfully at P4, P12 and P16, but missed P20 and collected only a few samples at P26.  


Sediment trap mooring recovered at P16 (the funnel was plugged with organic matter) and redeployed it at P12 to cover spring period.


Rosette casts completed at P2, P3, P4, P12, P16 and P26.


Deployed an Alace float and surface drifter at P26.





Ocean Climate Update:  salinity in open ocean continues to increase (now 32.72 psu at St. Papa), nearing the decadal high of the 1989 La Niña (32.76 psu).  However, temperatures remain warm (5.9 C at St P, somewhat higher than the long term average of 5.7 C) which is cooler than the 6.8 C of winter 1994 but much warmer than the 4.6 C measured in 1989.  Nitrate at Papa is slowly increasing, but at 13.3 umol/L is well below the decadal high of 17.8 in 1989.  If reports of the current onset of an El Niño do prove true, summer nutrient depletion during the coming years could become wider spread than has ever been observed off the west coast of Canada.  





14.  Primary Institute:   Institute of Ocean Sciences, DFO						


15.  Associated Institutes:   UBC, U.Vic., Memorial U, Rimouski U and McGill U.





16.  Chief Scientist/Affiliation:   Frank Whitney, IOS (Ocean Sciences and Productivity)	





17.  Science Staff/Affliliations:


Philip Boyd�
UBC�
Nelson Sherry�
UBC�
�
Robert Goldblatt�
UBC�
Maureen Soon �
UBC�
�
Hugh Maclean�
UBC�
Jim Zakreski�
contract�
�
Tim Soutar�
IOS�
Wendy Richardson�
IOS�
�
John Love�
IOS�
Bernard Minkley�
IOS�
�
Michael Bentley�
CWS�
Maite Maldonado�
McGill�
�
Jim Bishop�
U.Vic.�
Todd Mudge�
U.Vic.�
�
Paul Matthews�
Memorial�
Laurent Zudaire�
Rimouski�
�
Todd Wood�
U.Vic.�
�



18.  Equipment:


Sail:   	yes           ADCP:   yes         Other:   echo sounder            


SAIL is not recording wind speed.  





Winches:			.		


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


Depth max�
�
329 CTD�
1307�
5000 m CTD�
single wire strand broken at 2200 m�
40/3300�
�
329 CTD�
1482�
3000 m CTD�
not used�
0�
�
420 hydro�
1432�
5900 m 5/32"�
rag stuck in hydraulic hose�
50/300 m�
�
320 work�
1207�
bare�
winch good�
�
�
455 Spooling�
1451�
bare�
winch good�
�
�



Equipment Deployed/recovered





Description�
Deployment�
Recovery�
�
Alace 578�
1 at P26�
�
�
Shallow ocean drifter for AES�
1 at P26�
�
�
Sediment trap�
1 at P12�
1 at P16�
�



Specialized Equipment:  In situ large volume pump system (Bishop, U.Vic.) successfully sampled to 1000 m at 3 stations (4 profiles).  





19.  Comments and recommendations:


Changes in routine caused by the merger of fleets cost us time this trip. The combination of a Monday noon crewing, Tuesday morining CSI inspection and Wednesday fuelling in Esquimalt resulted in a 1 day delay arriving at our first Line P station.  I was informed when we arrived at the ship on Monday that we would not have 19 berths as has been traditional over the past several years.  As a result, we double bunked the chief scientist cabin and had personnel in 2 of the most uncomfortable cabins onboard (forward on the officers accommodation deck).  We will likely require 19 berths on our June Line P cruise, so the allocation of cabins needs to be confirmed well before that.  





Appendix:  Reports from Participants





1.  Cruise Overview and IOS Sampling


Frank Whitney,  chief scientist, IOS


IOS Participants:  John Love, Wendy Richardson, Tim Soutar, Bernard Minkley; contractors - Jim Zakreski and Michael Bentley





Cruise 9702 began slowly as we entered the first lay-day rotation in the new order of things.  The ship started work at noon on Monday, had CSI inspections on Tuesday morning and fuelled in Esquimalt on Wednesday (waited for parts until 1500 Wednesday).  Work proceeded well along the first 1/3 of the line, to P12.  Weather then started limiting our efforts.  A full station was completed at P16 outbound.  Over the next few days, CTDs were hit and miss, and at P26, we sampled for only 10 h before fleeing a low pressure system.  Weather again improved by P12 inbound, where we competed a 48 h station which included 2 pump profiles, a sediment trap deployment and sampling for a full suite of biological and oceanographic parameters.  A CTD survey between P12 and P1 was completed to look for changes over a period of 2 weeks.  Our standard suite of analyses (nutrients, oxygen, DMS, DOC/N, carbonates) were sampled at stations P4, 12, 16 and 26.  At P2, carbonates, nutrients and oxygen were sampled.





Results of analyses onboard ship show that the surface waters along Line P continue to cool and increase in salinity, a constant trend since 1994.  However, nitrate is not returning as quickly as was observed following the 1987 El Nino.  





Seabird CTDs worked well on this cruise, although not without problem.  A broken conductivity cell and electronic noise on the second probe needed attention at sea.  The deep ocean transmissometer shows what appears to be a temperature effect throughout each cast.  Transmissivity continues to increase at depth on the down cast, presumably as optical alignment changes with cooling of the instrument.  There is also excessive noise in the data which might be reduced with better transmissometer mounting.





A sediment trap which was recovered from P16 with a sample cup still inplace ath the bottom of the funnel, showed that material is being held in the cone by what looks to be a bacterial plug which forms after about 2 months just above the sample cup.  This material was sampled and will be analyzed for C, N and Si to see if there has been a change in the composition of material settling out in the past few years.  





Onboard measurements of oxygen, nutrients, salinity, dimethyl sulfide (DMS) and dissolved organic nitrogen (DON) were successful at stations P4, P12, P16 and P26.  Additional samples for some parameters were collected at P3 and P2.  pCO2 was continuously analyzed from both sea and atmosphere throughout the trip.





John Love participated in his last mission as a valued employee of DFO.  As he has always done at sea, John proved absolutely reliable and conscientious in his work, and good humored at all times.  The retirements of John, Ron Bellegay and Reg Bigham change the nature of our Line P work.  With them goes decades of practical experience which has shown us all how to work and live at sea.  





2.  Stable Isotopes


Maureen Soon and Dr. S.E. Calvert, University of BC, Oceanography, Department of Earth and Ocean Sciences, Vancouver.





AIMS





i)  To determine the natural abundance of stable isotopes (15N & 13C) in suspended particulate matter along line P.





ii)  To measure the rate of uptake of nitrate and ammonium by phytoplankton at various light levels, at each of the biological stations along line P.





iii)  To collect samples for determination of chlorophyll, total particulate C & N, dissolved nutrients, and 15N-nitrate in the water used for determination of particulate stable isotopes and NH4 & NO3 uptake rates.








CRUISE SUMMARY





1.  Collection of suspended particulate matter for the analysis of natural abundance of stable isotopes.


	Water from 7 depths in the upper 150m (surface, 10m, 25m, 50m, 75m, 100m, and 150m) was collected at stations P04, P12, and P16 using the rosette. Between 5 to 13 liters were filtered through 25mm GF/F filters and dried.  These will be analyzed for (15N and (13C on the mass spectrometer at UBC.


	Samples for 15N and 13C analyses were also collected from Jim Bishop's MULVFS pumping system. A 47mm subsample from the big QMA filter on each of the 12 pumps was collected, along with a 47mm filter on the sidearm of each pump.  Both GF/F and QMA filters were used on the sidearm, in order to compare the data obtained from filtering water collected by rosette with the in situ filtrations.





2.  Ammonium and Nitrate uptake experiments.


	1L of water for each uptake experiment was collected from 6 different "light depths" at each of the biological stations.  The samples were spiked with 10% of the ambient level of either nitrate or ammonium and were incubated for 24 hours.  They are then filtered onto 47mm GF/F filters and dried.


Nitrogen uptake on 2 size fractions (0.7-5mm & >5mm) was done for 2 different depths in the mixed layer at each of the 5 stations. After the incubation, the water was first filtered through a 47mm 5 micron filter and then onto 47mm GF/F filters and dried.





3. Determination of chlorophyll, total particulate C & N, dissolved nutrients, and 15N-nitrate.


	Each time water was collected for stable isotopes or nutrient uptake experiments, the following samples were also collected:


 i) 500ml of water were filtered onto a 25mm GF/F for chlorophyll.


 ii) 2L of water were filtered onto a 25mm GF/F for total particulate C & N.


iii) 1L of water was size fractionated for total particulate C & N.  The water was first filtered through a 47mm 5 micron and then onto a 47mm GF/F.


iv) 1L of filtered water at each depth was collected for dissolved 15N-nitrate





3.  Mesozooplankton dynamics in the subarctic Pacific, 


Robert Goldblatt, UBC.


D.L. Mackas, IOS and A.G. Lewis, UBC, principle investigators.





Objectives


My primary objective for this cruise was to collect quantitative samples of mesozooplankton to determine the biomass, composition, abundance, and distribution of  mesozooplankton along Line P.  A secondary objective was to perform grazing experiments to determine the feeding response of herbivorous mesozooplankton to a change in algal prey.





Results


Quantitative mesozooplankton samples were collected using two types of nets.  Bongo nets were used to determine abundance and biomass, integrated over the upper 150m.  These net hauls were successfully completed in the day and night at stations P4 & P12.  At P26 only nighttime bongo net hauls could be carried out.  The other net used is a 7 net tucker trawl.  As this net is towed obliquely nets are opened and closed electronically to provide samples from 6 discrete depth strata.  The tucker trawl was used twice on this trip, at stations P4 and P12.  Both tows were at night.  The P12 tow was completed successfully.  During the P4 tow there were erroneous readings from the CTD on the trawl and then it stopped giving readings at 75m, so that it is not known what depths the samples were collected at.





Zooplankton for biochemical analysis of individuals were collected using a ring net and a non-filtering codend.  These were either sorted on board into pre-weighed tin cups and oven dried, or frozen in liquid nitrogen for sorting on land.  These samples will be used for determining the dry weight, carbon and nitrogen content, and the (15N and (13C of specific species.





Incubation experiments to investigate feeding response were not possible on this cruise, due to the limited time spent at station.  A pilot study was carried out with Philip Boyd using mesozooplankton from P12 incubated in 180 litres of natural seawater.  Fluorescence, light, and temperature in the incubation tank were logged every 1 minute over several days.








4.  Pigment Studies 


Laurent Zudaire (UQAR) for Suzanne Roy (INRS)





Station P4


Water column pigments: 10L seawater was fitlered from 3 depths for HPLC chromatography.  Subsamples obtained from Jim Bishop’s pump sampling: 12 depths and samples from 1um and 0.2 um filters (24 samples in total).





Gut pigment sampled from daytime and nighttime net tows (2-3 size fractions).  Net tows were generally 0-100 m or 0-150 m with WP-2 and Bobgo nets.  


Gut evacuation rate measured during day and night.





P16


Water column pigments: 10L filtered from 5-15-35 m Go-flo samples


Subsamples from Bishop’s pumps


Gut pigment collected from one day and one night tow.


Gut evacuation rate measured only during the day.





P26


Water column pigments: 10L from 5-15-30 m


Subsamples from Bishop’s pumps


Gut pigment collected from one day and one night tow


Gut evacuation rate measured at 2 occasions





P12


Water column pigments from 5-15-25 m (10L samples)


Subsamples from Bishop’s pump samples


Gut pigment collected from one day time tow (0-150 m)


Gut evacuation rate.








5.  Primary Production


Philip Boyd, UBC





Phytoplankton biomass and production


The objective of this cruise was to elucidate the factors controlling production during winter in the NE subarctic Pacific.  Samples were taken from six depths in the upper water column (corresponding to light depths) at stations P04, P12, P16 and P26.  These samples were used to assess the partitioning of phytoplankton biomass and production into the 0.2-5 µm, 5-18 µm and > 18 µm size fractions.  Samples were also taken for the enumeration of phytoplankton by light microscopy at these stations. 





Vertical profiles (0-100 m) of chlorophyll fluorescence and irradiance were conducted at P16 and P26.  Underway chlorophyll fluorescence was logged on the SAIL system during the westward transect of line P.  A pilot experiment using the logging fluorometer to measure chlorophyll fluorescence during a grazing time series was carried out with Robert Goldblatt.





Samples were taken for several collaborators. Microzooplankton samples were collected for Suzanne Strom (Western Washington) from P26, phytoplankton for isolation were collected from P26 for Allen Milligan (UBC).  Samples for flavodoxin (an index of algal iron stress) were obtained from the MULVFS pumps system at P04, P12 and P16 and concentrated on board.  





Water was obtained from P26 and used to perform a 7 day time series to investigate the relationship between iron limitation and light limitation of phytoplankton.  This work was carried out with Maite Maldonado (MM). At regular intervals samples were taken for macronutrient levels, POC, PON, size-fractionated chlorophyll, photochemical efficiency of photosystem II, photosynthetic characteristics, algal iron stress, algal iron quotas (MM), and algal iron uptake (MM).





Thanks to Jim, Todd and Todd for the MULVFS samples, to Frank for the nutrient analysis, Tim for the PAR data and for help with the mooring acoustics, and to Hugh for all those litres of water.








6.  Heterotrophic Bacteria


Nelson D. Sherry, UBC





My goal on this cruise was to measure various parameters which will lead to an understanding of the role heterotrophic bacteria play in the oceanic carbon budget along line P and with depth.  I am also attempting to determine the factors that control bacterial abundance, growth, and reminerilization rates.





Along with some development and fine tuning of methods, a standard suite of experiments and slide preparations were done at each of the major stations we visited (P4, P12, P16, & P26) as follows:





1)  Slides for enumeration of bacteria were made using various fluorescent stains to aid in determining both bacterial numbers and viability.





2) DAPI stained preparation of slides for counting heterotrophic flagellates.





3)  Slides for enumeration of virus particles were made with Yo-Pro nucleic acid stain.





4)  Samples were prepared for TEM analysis of viral infection rates on bacteria and total viral production.





5)  [3H]-thymidine and [14C]-leucine incubations were carried out to estimate bacterial growth/productivity rates throughout the water column. Incubations were also carried out to empirically address isotope to cell number conversion factors.





6)  Total community and size fractionated respiration measurements were made down to 300 m at P4 and P12.  Thanks to the watch-keepers and especially Hugh all of whom made this possible.





7)  Filtered water (< 1(m) was collected in conjunction with Moreen Soon for POC/PON measurements of the bacterial community.





7.  Bacterial Production:


Paul  J. Matthews, Memorial University of Newfoundland 





A series of experiments were performed along line P to measure bacterial production in the presence of nutrients and to determine the effect of temperature on bacterial production.  Volumes of seawater containing nutrients (< 1.0 Tm_further diluted with particle free seawater) were incubated in ambient conditions over 72 hours. Subsamples were withdrawn daily and incubated in the presence of 5 nM 3H-Thymidine and 10 nM 14C-Leucine.  





Nutrient Enrichment: Experimental design for the nutrient enriched samples was of factorial nature using Phosphate, Glucose and Glutamic acid, each present in equal molar units, as the nutrients.  This resulted in a total of 8 conditions including control.  Bacterial abundances were determined daily over 72 hours and bacterial rate process were determined daily except for 48 hour time point.





Temperature Dependence: Temperature dependent experiments were also performed along line P at the same stations as the nutrient enrichment experiments were performed.  These experiments made use of the same water as was used above, without additions of nutrients.  A three temperature regime was chosen (approx. 4, 20 and ambient)for these studies.  As with the nutrient experiments bacterial abundances were determined daily and rate process were determined daily except for the 48 hour time point.





Experiments realized: The North Pacific in the middle of winter can be a difficult location to work.  Despite realtively poor weather complete experiments were performed at P4 and P26.  A modified experiment measuring change in bacterial numbers was performed at P16.  Data from this cruise should be of great value in understanding the seasonal cycles along line P.








8.  Fe Acquisition by Indigenous Plankton Communities in the subArctic Pacific


Maite Maldonado and Neil M. Price





Recent investigations have demonstrated that in HNLB regions 99.9% of the dissolved Fe is bound to strong organic ligands, such that the free ferric concentrations are well below those required by phytoplankton.  Contrary to previously belived then, phytoplankton might be able to acquire organic Fe. In the laboratory we have demonstrated that Fe-limited phytoplankton have a reductive mechanism at the cell surface that enables them to acquire organic


Fe.  As cells become more Fe limited, they enhance their ability to reduce organic Fe, indicating that this mechanism is controlled by intracelllular Fe pools, and might be used as an indicator of Fe-limitation.  A variety of experiments in the lab also indicate that this mechanism is linked to nitrate use.





In this cruise (9702) I investigated Fe acquisition by the plankton community along line P.


I measured short-term non-saturating Fe uptake rates of a series of organic Fe complexes with stability constants varying by more than an order of magnitude.  I also measured Fe uptake rates at saturating Fe concentrations for the FeEDTA complex with the hope of using the ratio of saturated/unsaturated Fe uptake rates as an indicator of the degree of Fe-limitation experienced by the cells.  I measured size-fractionated (0.2, 1 and 3 um) uptake rates in station P4, P12, P16, and P26.  Samples for CHN, chl a, and cell counts were taken to normalize these measurements. 





To complement this uptake data, I also  measured Fe reduction rates of all the Fe organic complexes used in the uptake experiments for all the stations mentioned above.  For the first time I measured Fe reduction rates by the 1-3um phytoplankton fraction, and as in the  last cruise, by the > 3um phytoplankton.  Preliminary results indicate that at this time of the year, only > 3um phytoplankton at P26 were able to reduce Fe bound to organic ligands.  This might indicate either that only >3um phytoplankton in P26 are Fe-limited during winter or that another mechanism to acquire organic Fe is used by phytoplankton in any other Fe-limited stations.  Photoreduction is a non-biological mechanism by which organic Fe might become available to phytoplankton.  Since during winter light hours and intensity are greatly reduced, this winter cruise was of particular interest to us because enables us to compare reduction rates measured in September 1996 (optimal light conditions) to those during this first months of the year.





I collaborated with Philip Boyd in an experiment investigationg the effects of two Fe treatments   (in-situ vs. Fe-sufficient concentrations) on the ability of phytoplankton in the euphotic zone to adapt to 3 light levels (10%, 30% and 50% I) during winter.  I measured short-term size-fractionated (0.2, 1 and 3um) Fe uptake rates during the first three days and Fe:C ratios for wide range of size fractions (>18, 18-5, 5-3, 3-1, and 1-0.2 um size fractions) at the end of the experiments. 








9.  Multiple Unit Large Volume in situ Filtration System


Principal Investigator: Jim Bishop (U. Victoria)


Cruise partipiants: Jim Bishop, Todd Mudge, Todd Wood (University of Victoria)


Scientific Collaborations: Phil Boyd (UBC), John Berges (BNL), Suzanne Roy (Rim), Maureen Soon (Steve Calvert, UBC), Magnus Eek (Michael Whiticar; UVic), Francis Nano (UVic, biochemistry), Maite Maldonado (Neil Price, McGill), Brad Moran, Matt Charrett (URI), Richard Ku (USC), Frank Whitney (IOS).


Overview: The MULVFS is designed to collect samples of particulate matter split in-situ into <1 um, 1-53, and >53 um size fractions from volumes of seawater as great as 15,000 L. Analysis of the major, minor and trace element distributions in the samples coupled with microscopic analysis allows characterization of processes governing organic matter production, vertical transport, and reminerallization in the water column. The MULVFS also is configured to collect - by adsorption - the naturally occurring uranium series and cosmogenic nuclides dissolved in seawater.  In particular, the disequilibrium between Th-234 and U-238 in the euphotic zone gives an indication of particulate carbon export rates. A third independent sampling manifold allows studies of sub-micron sized particles and dissolved species. The large quantiy of matierial collected permits multi-investigator investigations of the same samples. High precision STD/ transmissometer data is collected during each MULVFS cast to provide a high resolution vertical profile of particulate carbon concentration systematics and diurnal variability of particulate carbon.


Goals: The goals of this cruise were: [1] to obtain complete MULVFS profiles at stations at p4, p6, p12, p16, p20 and p26. In the case of p26 a daytime and nighttime cast was planned; [2] to obtain samples for dissolved barium at stations p4,p12,p16,p20, and p26; [3] to obtain a high resolution, calibrated beam attenuation coefficient data set by combining MULVFS 1-m pathlength Sea tech transmissometer data with those obtained during routine ctd and rosette casts.


Narrative 


[1] MULVFS Operations: 


Sampling:  Four good MULVFS casts were obtained at stations p4, p12 (replicate casts), and p16. A ten minute three sample test profile was obtained in Saanich Inlet. The major goal of obtaining wintertime samples from p26 was not accomplished due to a combination of bad weather and lack of contingency time for the cruise. Sampling at p20 was also not possible. 


Deployment was accomplihed as fast as 1 hr 20 minutes but recovery of the system took approximately 2 hours. Pumps were operated for 5 hours. Difficulties which contributed to slow recovery included (a) time required for removal of residual seawater from filter holders on pumps deployed shallower than 100 m, and (b) slow haul-in winch speed. 


Deployment from the stern of the Tully proved difficult in winds above 25-30 kts. This is due to combined effects of increased ship pitching motion, and increased propeller wash. We were able to operate in slightly higher winds than previously due to the replacement of 4 pump frames with ones of smaller diameter. We were no more weather limited than the rosette system. A major problem that needs to be addressed is the removal of excess water from the filter holders of samples from the upper 100 m. The shallowest pump (at 15 m) is also influenced by propellor wash and may need additional baffle protection.


Samples:  A total of 49 size frationated samples and 2 operational blanks were obtained from volumes of seawater ranging from 2,000 to 18,000 L (15 m to 900 m). Approximately 300 subsamples of fresh (<1 mm and 1-53 mm) particulate material were collected for 7 investigators at sea.  Another 190 samples were obtained using four to six 47 mm filter holders attached to the ancillary sampling manifold of each pump.


Station p4 had up to 9 times higher large particle concentrations throughout the upper 1000 m than at stations p12 and p16 further offshore. Optical scanner results for p12, and p16 suggest that particle reminerallization is strongly concentrated in the zone between 100 and 250 m. 


MULVFS does not quantitatively sample actively swimming organisms such as copepods. During the cast (p12 - M23) no swimmers were found on MULVFS > 53 um filters; however significant quantities of small crustaceans were observed in the first stage of the URI, thorium adsorber system. It appears that the high flow velocity of water through the restricted intake into the adsorber system is a major factor in the capture of these organisms during casts in calm conditions. Few-if any- crustaceans were captured by the URI system during the other three casts when pumps were more actively moving in the water column due to ship pitching motion. 


mechanical:  Prior to this cruise the braking system for the MULVFS winch was rebuilt to overcome slippage problems found during late stages of deployment and early stages of recovery. The winch directional solenoid was also replaced in order to correct a 'sticking' problem found on the last cruise and to correct a problem with slow haul in speeds. The brake rebuild was 100% sucessful. The winch speed problem was not corrected.


After the first cast at p4 we noted a hydraulic leak from the level wind flow controller on the MULVFS winch power pack. The controls were disassembled (with the aid of the ship's crew) and degraded orings found and replaced. After repair and reassembly no further leaks were encountered. Repair efforts did disrupt electrical continuity of the level wind controls necessitating further repairs to the wiring. 


electrical:  Transient insulation resistance (rarely lower than 200 k ohms) faults were found during the early stages of all MULVFS casts. These faults were not a problem for pump operation or safety. During operation, insulation resistance rapidly rose to greater than 1 Mohm and frequently exceeded the >5M ohm upper limit of the isolation monitoring system. Since no problems were encountered during the previous cruise (Tully 9618) we suspected individual pump units to be the cause of our problems.


The causes of the problems were traced to a combination of poorly greased connectors and possible motor problems with two pump units (November and September [communications system]). 


The electromechanical cable was tested by spooling it into the ocean and monitoring insulation resistance during deployment and recovery. It became apparent that some 'dummy' connectors installed in the breakouts during storage on the winch were not properly sealing the female connectors in the cable. The dummy connectors will be replaced. The low numbered breakout positions on the cable need to be inspected carefully. Winch slip rings were tested and found to be in excellent condition.


[2] Dissolved Barium sampling: 


Dissolved Ba exhibits nutrient like behavior but it's removal has been mechanistically linked to particulate carbon export. Rosette samples were obtained from 0 to 400 m casts at each of the major stations (p4, p12, p16 and p26). Ba analyses will be conducted by ICP-MS. 


[3] High precision transmissometer data:


High precision beam attenuation coefficient data are used to ducument particulate carbon variability and were obtained during each MULVFS cast (p4, p12 (am), p12(pm), and p16) and during CTD deployments at p26 (CTD 51/52), p6 (CTD 75/76) and p4 (CTD 79/80). Prospects for a high spatial resolution, calibrated beam attenuation coefficient section utilizing data from the CTD casts at p1 - p26 are excellent.


Comparisons with data obtained during February 1996 at p26 showed that similar concentrations of particulate matter were present in the upper euphotic zone at p26 during both February 1996 and May 1996; however, the integrated quantity of material shallower than 100m was 2 times higher in February than in May. This February, particle concentrations appeared to be 20% lower than data obtained one year ago. 


In summary, this cruise was much more sucessful than in February 1996. We were able to collect samples at every opportunity. We are disappointed that insufficient contingency time and bad weather prevented most work at p26. The UVic group wishes to thank the crew and scientifc party for help during stations.





10.  SUMMARY REPORT OF THE BIRD AND MARINE MAMMAL SURVEY EFFORT


Michael Bentley, contractor to CWS





	The status of birds west of Vancouver Island during winter is virtually unknown because almost no field work has been done during that season.  Many species considered rare here, are in fact, probably just rarely observed by bird surveyors.  Michael Bentley surveyed birds and marine mammals during the February, 1997, Ocean Station Papa mission.  Approximately 35 hours of survey effort were done.  Weather was a factor in limiting the amount of effort on this cruise.  In spite of this, some important information was obtained.  Twenty species of seabird were recorded.  The most exceptional sighting was of several Murphy’s petrels.  Two of these were within the Canadian 200 mile Exclusive Economic Zone and thus constitute the first reported in Canada.  Mottled Petrel, a species rarely seen in Canada was quite frequent.  Large numbers of Laysan Albatross occurred.  Conversely, Black-footed Albatross, common in summer was very scarce.  Only one Fork-tailed Storm-Petrel was seen within 200 miles of land and less than ten on the whole trip.  This species had been assumed to be quite common at this season, as it is during the rest of the year.  Another species which has rarely been seen alive in Canada is the Parakeet Auklet.  This species is on the Canadian list because of birds washed up on Vancouver Island after an oil spill.  Four individuals were noted just west of the shelf.  Again, due to the lack of winter work it had not been proven to occur, although this had been assumed.  It is the same situation with the Horned Puffin, of which three were recorded.  Sooty Shearwaters, an abundant species in summer and fall was essentially absent with only one seen.  Marine mammals were much less common than in the summer.  Dall’s Porpoise, surprisingly, was seen only three times.  Northern Fur Seal, though, was seen on most days.  The spouting of large whales was reported twice by the ship’s crew.  Another was recorded, well offshore, during  the surveys.  Unfortunately, only the blow was visible, so the exact species could not be ascertained.  It will take a lot more effort to clarify the true status of these and other species but this cruise provided an opportunity to collect an unprecedented amount of winter data.  








