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Narrative


We departed Patricia Bay on August 22 at around 1000 h local time and


headed for Esquimalt to pick up a spare CTD winch.  We then commenced loop


sampling at the JF stations and CTD sampling at P1-P3.  We steamed N-wards


from line P at P3 and proceeded to Estevan Point to rendezvous with the


Coastguard vessel Narwhal and pick up several spare CTD's, a spare GPS


system and Ou-Jin Jeong.  After the rendezvous we re-joined line P and


arrived at station P04 at 1300 h on August 23.  This station was the first


major one on the line for JGOFS activities and was occupied for ca. 36 h.


The weather was fine and sea-state calm and their were few hiccups with new


equipment.  We visited P12, 16 and P20 on August 25, 27 and 29,


respectively and occupied each station for ca. 24 h.  At P20 we observed


higher than normal abundance's of large diatoms and decided to remain at


this station for a further 24 h (and canceled the Alaskan Gyre component of


the cruise).  During this 24 h period we carried out a survey of this


higher biomass feature and carried out an additional suite of JGOFS


sampling.  We arrived at the FDSTAR (free-drifting sediment trap) site, 10


miles E of P26, on the morning of September 2 and after performing a


successful deployment we continued on to P26.  With some bad weather in


prospect, we carried out all deep rosette work (> 3000 m) during the night


of September 03 and deployed the bio-optical mooring later that day.  The


instrument deployed was estimated to have ended up within 2-3 m of its


theoretical position.  We spent the remaining ca. 80 h on this station


carrying out intensive JGOFS sampling and caught our respective breath on


the eve of our departure at a birthday party (Reg Bingham).  We departed


P26 early on the morning of September 7 and proceeded to the last known


position of FDSTAR, recovering the mooring by mid-morning.  On the


eastwards steam we carried out 2 surveys, a sawtooth survey to the N and S


of the line (up to 20 miles) from P26 to P19 followed by a hydrographic


survey from P19 to P12. The hydrographic survey involved both underway and


CTD sampling while the sawtooth survey involved underway sampling only.


From P12 (the evening of September 11) we proceeded directly to Esquimalt


and arrived at Patricia bay on the afternoon of September 13.  Many thanks


to the IOS Physics and Chemistry group who provided considerable help and


assistance with water sampling, data support, water chemistry analysis.


Special thanks to Hugh Maclean for his untiring efforts which helped to


make this first CJGOFS cruise run smoothly.





Philip Boyd, chief scientist








Boyd





AIMS


i)  To assess the partitioning of biomass and production within the


phytoplanktonic assemblage





ii)  To investigate the relative role of top-down and bottom-up control on


phytoplankton stocks





iii)  To deploy a stand-alone package to assess temporal changes in


phytoplankton biomass, and production in relation to mixed layer depth and


PAR





iv)  To estimate water column respiration by heterotrophic bacteria





EXPERIMENTAL PROGRAM


Measurement of size-fractionated phytoplanton biomass and production were


made at each station.  These data, in tandem with microscopical analysis


(epifluorescence and light) of concurrent samples will provide information


on the composition of the autotrophic assemblage in space and time and on


the relative importance of various functional groups with respect to


community primary production.  In order to ascertain which factors control


the magnitude of primary production along line P a number of extended


bioassays were performed to assess the response of cells to nitrate supply


(P04), iron supply (P20 and P26) and both iron supply and grazing pressure


(P26).  Each  "grow-up" experiment was run for around 6 d.  The


incorporation of tritiated thymidine by heterotrophic bacteria was measured


and will be used as a proxy for bacterial production.  These data will be


compared with water column measurements of bacterial respiration.





ADDITIONAL SAMPLES COLLECTED


Phytoplankton for culture work from P20


Molecular characterization of bacterial phylogeny P26


Biomarkers for Fe limitation P04,12,16,20 and 26


DFe, DOC and DON from P04,12,16,20 and 26


Samples for the enumeration of microzooplankton (heterotrophic ciliates,


dinoflagellates, tintinnids etc.) from P04, 12, 16, 20 and 26








Lipsen





AIMS


i) Determine direct estimates of bacterial numbers in the sea water column


from depths of 0-35m.


ii) Determine number and types of heterotrophic flagellates using a dual


staining technique.


iii) Determine heterotrophic growth rate of bacteria within the water column.


iv) Determine  rRNA via picoplankton filtration and extraction.





EXPERIMENTAL PROGRAM


i) Bacteria Enumeration: 7 ml water collected from Go-Flo and filtered down


with a 0.2 micron black PC filter with backing. Before filtration, the


sample is preserved with 2.5% glutaraldehyde and stained with DAPI (all


stations except Papa) or Acridine Orange (Papa stations only). Filters were


mounted, sealed and immediately frozen for counting on land.


ii) Dual staining was used only on stations P2 through P20 and only on the


third depth of each series. Technique the same as above using DAPI with the


addition of Proflavine to aid the viewing of heterotrophic flagellates.


Samples were filtered down, mounted, sealed and frozen for later viewing.


iv) RNA and DNA Extraction: 48 liters (>100m) or 24 liters (<100m) were


collected from each depth throughout station Papa via the Rosette. Each


depth was filtered down using 6 0.2 micron PS filters. Once filtered, the


set of samples were placed in a 0.5 ml lysis solution, sealed and


immediately frozen in liquid N2.








Price





AIMS:





i)  To assess the Fe nutritional status of the bacterioplankton and


phytoplankton community





ii) To examine utilization of Fe-siderophore complexes by plankton





ii)  To quantify Fe-containing biochemicals and phytochelatin in the


plankton community along line P





iii)  To test the co-limitation hypothesis of phytoplankton growth in Fe


deficient waters of station P





EXPERIMENTAL PROGRAM





Bacterioplankton samples for numbers and volume


Size-fractionated Fe uptake 55Fe: 24 hour time course experiments


Nitrate and Nitrite Reductase


Chlorophyll a, POC/PON, Protein


15N-uptake: Ammonium/nitrate interaction


Bacterial Production in the mixed layer:  3H-Tdr, 3H-Leu, 14C-phyto


Bacterial Respiration water column profiles:  ETS size fractionated


Iron limitation "grow-up" experiments


Dissolved Fe:   Fe-luminol








Memorial





AIMS


i) Assess bacterial productivity on different substrates (Paul Matthews)





ii) Measure microzooplankton grazing by the dilution technique (Jennifer


Putland)





iii) Measure zooplankton grazing on microzooplankton and phytoplankton (Ken


Crocker)





EXPERIMENTAL PROGRAM


i) Bacterial Productivity


        A series of experiments that measured bacterial production


(3H-Thymidine, 14C-Leucine)  over a 72 hour time frame were performed 4


times.  Conversion factors were estimated concurrently on each of the


nutrient enriched and control samples.  Seawater used for these experiments


was modified by filtering through a 1.0 um polycarbonate filter to remove


bactervores and was further diluted with particle free seawater.


        The nutrient enriched experiments were of a factorial design using;


glucose, glutamic acid and phosphate so that the final concentration of


each of the nutrients was 2.5 M.  This resulted in a total of  8 conditions


including the control.  Productivity was determined daily by sub-sampling


and performing short term bacterial productivity experiments, changes in


cell numbers was determined at hte same time.


        The effect of temperature on bacterial production was determined on


a daily basis as above.  3 or 4 temperature conditions including ambient


was selected.  Daily, a sub-sample was drawn from each of the temperature


regimes for measurement of bacterial production and change in cell numbers.





ii) Microzooplankton grazing and growth


        Standard dilution experiments were conducted at P4, P12, P20 and


Station P.  All experiments used size fractionated (<202 um and <35 um)


surface mixed layer populations. Incubations were carried out on deck for


approximately 48 hr. Subsamples for microbe enumeration and chl a analysis


were taken at To, T24 and T48 hr  in addition to Tinitial (or  unmodified


seawater).


        The experiments estimate size fractionated microbial grazing


activity  and growth of major microzooplankton taxa.  In addition,  growth


estimates of heterotrophic bacteria, picoplankton and bulk chl a will be


estimated.





iii) Macrozooplankton grazing


        Six experiments were conducted to measure macrozooplankton grazing


on microzooplankton and phytoplankton. As copepods were the  dominant


zooplanktors, they were used in all experiments.  Copepods were separated


by size to two distinct groups; Large (virtually all  Neocalanus cristatus)


and Small ( an assortment of small copepods species).  Twelve 10 liter


cubitainers were filled with <202 micron seawater collected from


hydrocasts, and placed in an incubator. Varying numbers of  either small or


large copepods were added to each cubitainer, and T0 samples for


chlorophyll and cell counts taken.  After 24 hours, final samples were


collected for chlorophyll, cell counts, ammonium, dissolved free amino


acids and bacterial activity.


        Additional experiments were conducted to determine whether


Neocalanus cristatus graze more effectively on aggregates of phytoplankton,


than on dispersed  phytoplanktoncells. These experiments used starved


Neocalanus cristatus in filtered seawater , which were fed either


aggregated diatoms or shaken and dispersed  diatom cells. At the


termination of these experiments, animals were frozen in liquid nitrogen


for determination of gut fluorescence.








Thibault





AIMS


i) Determine pigments composition of phytoplankton (potential food for


zooplankton) in the water column


ii) Determine level of phytoplankton ingestion by zooplankton


iii) Measure defection rate (production of fecal pellets) and coprophagie


by zooplankton


iv) Measure lipid contents (reserve) of zooplankton





EXPERIMENTAL PROGRAM


i) Potential food : 4 to 10 liters of water are filtered through GF/F.


Filters are kept frozen in liquid nitrogen for later analysis by HPLC.


ii) Zooplankton were quickly put in liquid nitrogen after collection. Level


of phytoplankton grazing by zooplankton will be estimated by meausring gut


pigments contents (fluorimetric or HPLC). This estimation will be done by


species and by stages when possible. In addition gut evacuation rate were


measure separately on big (Neocalanus sp.) and small copepod kept in


filtered sea water for 3 hours. 10 big individuals and 100 small were


collected at 5, 10, 15, 30,45, 60, 90, 120 and 180 minutes and preserved in


liquid nitrogen.


iii) Defecation rate were measured on single individual of Neocalanus sp.


(25 individuals) by timing the formation of fecal pellets. A large number


of zooplankton were also kept in filtered sea water for 12 hours (1 set of


experiment done with Neocalanus, one set with small copepods). The fecal


pellets produce during this time were frozen (liquid nitrogen) for further


analysis of pigments, carbon and nitrogen contents. A known number of


starved copepods and fecals pellets were also put together in 1 liter


bottles filled with filtered sea water for 12 hours. The individuals used


were preserved in liquid nitrogen for analysis of pigments contents and the


number of fecal pellets left count.


iv) Fresh caught zooplankton were kept in liquid nitrogen for analysis of


lipids contents (quantity and composition).








Goldblatt





AIMS





i)  To determine the abundance, biomass, distribution, and taxonomic


composition of upper water column (250m to surface) mesozooplankton along


line P.





ii)  To compare the vertical distribution of upper water column


mesozooplankton over the continental slope (stn P4) to their distribution


in the open ocean (stn P26), and to compare day vs. night distribution at


these locations.





iii)  To assess the potential grazing impact of mesozooplankton on


phytoplankton and microzooplankton at station P.





Grazing experiment:


5-Sep-95                Station P26


        Added various abundances of copepods to natural seawater and


seawater with added iron.  Each treatment was allowed to grow for 6_ days


and sampled every other day for size fractionated chlorophyll and


microplankton abundance.  This experiment was carried out with P. Boyd.





Soon


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 PROGRAM





1.      At each biological station (P04, P12, P16, P20, & P26) 10-20L of


water was collected at 10-15 depths in the upper 200m of the water column.


From each depth samples were collected for determination of 15N & 13C in


SPOM, chl, nutrients, PC/PN, and 15NO3.


2.      At every other station along line P and survey grids water was


collected from a continuous seawater pump (~4m deep) for the above


determinations.


3.      At each biological station mesozooplankton were collected from the


upper 200m for determination of natural 15N levels.


4.      At each biological station water was collected in 10L GoFlo


bottles.  Samples were drawn for determination of NH4 & NO3 uptake rates,


as well as chl, nutrients, PC/PN.








Whitney





(While I was not on this cruise, I did arrange a sampling program for IOS.  Some preliminary results are discussed below)





   Attached are plots of T, S and light transmission from CTD casts taken in Aug-Sep of this year.  A diatom patch was noticed in the vicinity of station P20, eliciting increased sampling in this area.  


   Temperature and salinity structure along Line P define several regions:


1.  very near the coast, cooler more saline waters are upwelled as previously described by Freeland and others;


2.  two lenses of warm, low salinity water between P4 & 10, and P15 & 18 have different characteristics.  The near shore pool with salinity less than 32 psu is restricted to the upper 20 m.  Further offshore, fresh water appears to be mixed deeper but the mixed layer is thermally confined to the upper 20 m;  


3.  beyond P20, salinity increases abruptly by 0.2 psu at the surface and remains fairly uniform out to P26.  The mixed layer deepens to 30 m.  


   Transmissivity is a good indicator of phytoplankton density (data collected at P2, 4, 12-20, 24 and 26).  Although this data is sparser than T and S, regions with increased biomass can still be defined as:


1.  upwelling near the coast which increases nutrient supply;


2.  subsurface chlorophyll maximum between P4 and 12, which is formed by a nutricline below the nitrate depleted surface layer (trans. data only at P4 and 12);


3.  a break in the subsurface chlorophyll layer coincident with a doming in salinity at P13;


4.  a second subsurface chlorophyll layer from P15 to 19, which is also a region where a persistent current from the north (at P16) was notice by the ship as it tried to hold station, and;


5.  a region of high surface biomass seen at P20, followed by an increase in transmissivity towards P26.  Nitrate is found in surface waters from P18, westward.





The two dominant features of biomass distribution apparently are nutrient supply and stratification.


