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1.  Cruise/Project No.:	 9711			2.  Dates:  June 2 to 26, 1997	


3.  Project Name:   Line P								


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


5.  Platform:  John P. Tully			6.  Master:  John Anderson		


7.  Days Allocated:  28			8.  Days at Sea:  24		


9.  Days lost to weather: none	


10.  Days lost to other causes:  1 day to load, 1 day to offload, early return for fuelling and 	prep for Tunnicliffe cruise, 2 d lost to SAR diversion


11.  Appropriateness of platform:   excellent						


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





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


CTD/transmissometry surveys completed along Line P, Line Z (50 to 55 N along 145 W) and a new section called Line AB from 55 N, 145 W to northern Queen Charlotte Islands.


JGOFS program sampled successfully at all stations along Line P and up Line Z.  


Sediment trap moorings recovered and redeployed at 5 stations along Line P.


Marine bird surveys successful, except for lost survey down outer coast of Q.C. Islands.





14.  Primary Institute:   Institute of Ocean Sciences, DFO					


15.  Associated Institutes:   UBC


16.  Chief Scientist/Affiliation:   Philip Boyd, UBC	





17.  Science Staff/Affliliations:
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IOS�
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UBC�
�
Robert Goldblatt�
UBC�
Maureen Soon �
UBC�
�
Hugh Maclean�
UBC�
Tara Ivanochko�
UBC�
�
Doug Anderson�
IOS�
Bernard Minkley�
IOS�
�
Michael Bentley�
contract�
Janet Barwell-Clarke�
contract�
�
Tim Soutar�
IOS�
Wendy Richardson�
IOS�
�
Darren Tuele�
IOS�
Nes Sutherland�
contract�
�



18.  Equipment:


Sail:   	yes           ADCP:   yes         Other:   echo sounder            


SAIL was not recording wind speed and conductivity.  This system needs immediate attention.





Winches:			.		


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


Depth max�
�
329 CTD�
1307�
5000 m CTD�
good�
150/4200m�
�
329 CTD�
1482�
3800 m CTD�
poor spooling�
few�
�
420 hydro�
1432�
5900 m 5/32"�
good�
50/500 m�
�
320 work�
1207�
bare�
winch good�
�
�
455 Spooling�
1451�
bare�
winch good�
�
�



Equipment Deployed/recovered





Description�
Deployment�
Recovery�
�
JGOFS mooring�
1�
1�
�
Free drifting traps�
1�
1�
�
Sediment trap moorings�
5 �
5�
�



19.  Comments and recommendations:


Being redirected to SAR late in the trip cost the program an excellent opportunity to survey marine birds and surface waters off the outer coast of the Q.C. Islands.  Ship users who have leased the vessel for scientific purposes, need some assurance that portions of their programs are not going to be lost through reassignment of vessels to other duties.  If loss of program time becomes a frequent occurance, groups with independant budgets may chose to use other vessels (e.g. NSERC using NOAA vessels in Seattle).








Appendix:  Reports from Participants





Cruise Narrative


The Tully was loaded on Monday/Tuesday 2/3 June and departed Pat Bay on the afternoon of the 3rd.  The rosette was tested in Saanich Inlet and samples taken for nutrients.  The vessel then proceeded to Juan de Fuca Strait and loop sampling commenced at JF1 late on Tuesday evening.  After the completion of loop stations JF1-4 and a CTD at P01 we headed south to the mooring site in Barclay Canyon (BC01-A-2 48 23.936 N 125 54.716 W) and deployed a mooring for Rick Thomson on Wednesday 4th.  We returned to line P, carrying out CTDs and arrived at station P04 late afternoon on 4 June.  This station was occupied for around 24 h during which time we carried out IOS and CJGOFS sampling.  We sampled in sunshine and with whale flukes some distance off the Tully.  Tim Soutar and Darren Tuele successfully turned around the sediment trap at this station.  There was no evidence of plugging in the trap but the last 6-7 cups contained discoloured liquid and smelt of H2S !  The ship departed the station on the evening of 5 June.





On Friday June 6 we carried out CTD's as we transited from P04 to station P12 and arrived there early on June 7.  Although the winds were light there was a 4 m ground swell which hampered some scheduled activities.  However, Tim and Darren successfully recovered and turned around the sediment trap.  Again there was no evidence of plugging in the trap which showed a classical pattern of spring and fall maxima.  After occupying the station for 24 h (see activity list) we headed westwards on Sunday 8 June.  24 h later we arrived at P16 and carried out our sampling programme.  Keith Johnson and Ness Sutherland obtained samples for the analysis of dissolved iron from Go-flo's and from the rubber boat several cables from the Tully.  We left P16 on Tuesday (10th) morning and continued with the line P CTD/loop sampling schedule, arriving at P20 on Wednesday morning.  Once again the sediment trap was successfully recovered in calm seas and the sampling programme was carried out over a 24 h period (see activity list).  Tim and Darren redeployed the P20 trap prior to our departure at 1030 h on Thursday 12 June.





CTD's were performed to 3000 m at stations P21-P35 during 12 and 13 June.  Black Friday (13 th) passed uneventfully - although we were pleased that we had no moorings etc. on the schedule for that day.  We deployed FDSTAR 10 miles east of P26 on the morning of Saturday 14 June and then proceeded westwards to commence the P26 station.  Several busy days of activity then commenced with the recovery of the AR mooring.  The mooring - which was not recovered in February 1997 - was heavily fouled but the back up batteries were still active and we downloaded > 4 months of T, S, Chl a, pressure and current meter data.  Doug Anderson turned the WASP, WOTAN and GTD around for David Farmer's group.  The mooring was located around 40 m under the surface for most of the August-January period when data were logged.  Hugh Maclean turned around the mooring that day and re-deployed it at 50 01.773 N 144 56.645 W.  We anticipate that it will be located 30 m under the surface over the rest of the summer period.  The mooring work continued on Sunday 14 June when Tim and Darren recovered the sediment trap array.  There was no evidence of plugging in the 3300 and 1000 m traps.  The upper trap (200 m below the surface) cups were filled with swimmers such that analysis of the trap material will be difficult.  It was therefore decided not to redeploy the upper trap on this mooring.  The Mackas acoustics package was also successfully recovered.  





Weather conditions were excellent for the first two days at P26, but worsened on the Monday (16 June).  However, while there was some rescheduling of the programme, it was possible to deploy the productivity drifter at dawn.  Due to the change in the weather, and the forecast it was decided to redeploy the sediment traps on Monday afternoon. The trap mooring was successfully redployed, followed by the recovery of the productivity drifter in the late afternoon (several hours after local noon -1440 h).  Activities at P26 were completed with an intercomparison of zooplankton nets (used over the last thirty years to obtain the zooplankton historical record at P26) and finally with the recovery of FDSTAR on the morning of 17 June (Tuesday).





With the line P programme completed in good time we headed north along line Z from P26 to station AG (55 N 145 W) on 17 June.  Deep CTD's (3000 m) and loop sampling were interspersed with deep rosettes at P32 (for DMS), Z03 and finally at Z09 (station AG).  After calm seas, we arrived at AG at 1300 h on Thursday 19 June and carried out a 12 h station of activities (see station list).   pCO2 was 20 uatm higher in the upper ocean relative to the atmosphere suggesting upwelling.  We departed AG at 0300 h on Friday 20.  Due to excellent weather and the redeployment of all traps along line P (each within 24 h !) we were able to carry out an eastward survey at a more northerly latitude.  We departed AG and commenced a line of CTDs (to 1500 m) alternated with rosettes (to 1500 m but sampled in the upper 400 m) with sampling every 20 miles.  Due to problems with the salinity sensor used for underway SAIL logging we sampled discrete salinities every 10 miles.  By station AB07 - sampled on Saturday 21 June - pCO2 levels in the ocean were back in equilibrium with the atmosphere.  We completed line AB just west of the shelf break (700 m depth) on the evening of 22 June.  





We were unable to complete our science plan as we were directed to alter course and to occupy SAR area 3 which comprises the waters of Hecate Strait.  The bird count survey of the west coast of the Charlottes was therefore not carried out.  While we appreciate the need for the provision of SAR facilities, it is disapointing to have the vessel on charter from June 2-27, and yet be dictated to with regard to the ships activities without any prior warning or consultation.  The last sampling activity was the collection of 2 shallow rosette casts for PGC in Hecate Strait close to sites of hydrogeothermal activity (151 17.79N, 128 53.37W and 51 58.79 N 129 31.49 W).  We arrived in Pat Bay on the morning of the 26 June.





Thanks again to John, Randy, Brent and the officers and crew of the John P. Tully for a great voyage.  





Philip Boyd, chief scientist








 CTD surveys, nutrients, DMS, DOC/N, sediment traps and productivity





CTD surveys along Lines PR6, MZ, and AB were completed.  Salinity, oxygen and nutrients (nitrate and nitrite, phosphate, silicate and ammonia) were analyzed onboard ship from rosette casts at  5 stations on Line PR6 (MP04, MP12, MP16, MP20, MP26), 3 stations on Line MZ (MP32, MZ03, MZ09) and 9 stations on Line AB (AB02, AB04, AB06, AB08, AB10, AB12, AB14, AB16 and AB18).  Two stations were sampled for PGC for salinity, oxygen, and nutrients (samples were frozen) - PGC1 (51:58.57 N, 129:31.24 W) and PGC2 (51:17.79 N, 128:53.44 W).





DMS was analyzed in sea water at stations MP 04, MP 12, MP 16, MP 20, MP26, MP 32, MZ 03, MZ 09, AB 04, AB 10, and AB 16 to a depth of 400 m and at three time periods at station MP26.  DOC/N was sampled in sea water at stations MP 04, 12, 16, 20, 26, and DON was analyzed onboard to 600 m and to 4000 m at station MP26. 





Free drifting closing bongo sediment traps were deployed at MP 26 to 1000 m and recovered 3 days later.  





Seven sequential sediment traps were recovered at stations MP04, MP12, MP 16, MP 20 and MP26 with a complete set of samples in each trap.  Sediment traps were redeployed at the same stations.





Janet Barwell-Clarke and Wendy Richardson








Iron III study


Sea water samples were collected along line P, line Z and line AB for analysis of iron III onboard ship using a chemiluminescent technique.  Samples were collected using 30 liter Go-Flo’s (UBC’s) on 600 meters of kevlar line spliced to the hydro wire on the hydro winch.  A layer of plastic and a layer of canvas 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  and brass block assembly.  Lead weights (UBC’s) encased in fiberglass were attached to the end of the kevlar and separated from the sampler by 15 to 25 meters.  Samples were normally collected one at a time .  The sampler was carried into the main lab and secured in it’s box. A half in CPE line was feed from the clean room bubble to the Go Flo  to allow sub-sampling  to be performed in the clean room.  Normally one 1 liter bottle and two 250 ml pre cleaned CPE bottles were filled with unfiltered sea water after rinsing three times with the sample. Samples were immediately buffered to pH 3 using formic acid - ammonium formate buffer solution.  One 250 ml was for analysis onboard and the other two bottles would be returned to the shore laboratory for further analysis.


	


Profiles down to 580 meters were collected at stations P4, P12, P16, P20, P26, and AG (Z09).  Sample depths were normally 10, 50, 75, 100, 200, 300, 400, and 580 meters.  Some duplicate or extra depths were collected using cleaned 10 liter lever action samplers to evaluate the lever action bottles.  Surface samples using a zodiac were collected at stations P16, P20, P26, AG, AB10, AB12, and AB16.  Near surface water was also collected at stations Z03, AG, AB5, and AB6 using the lever action sampler to collect a sample from 1 to 3 meters while the ship was steaming at 1-2 knots.





Some of the preliminary results include:





1) Sample collection bottles need to be conditioned (soaked) with sea water prior to use after acid cleaning.  A test at the first station (P4) revealed that the content of iron III was much higher from the first use of a Go Flo compared to a fresh sample taken after 4 hours of having sea water in it (both samples taken from 10 meters).  It should also be noted that the first two samples collected in one of the two 30 liter Go Flo’s at P12 (second station) were 3 to 4 times higher than all other samples collected that day.  The second sample sat an extra 20 minutes before subsampling.





2) The 10 liter Lever Action sample bottles seem to be capable of sampling sea water for iron III on par with the 30 liter Go Flo’s.  Of the eight Lever Action bottle samples collected below 10 meters only one seemed high (by 0.1 to 0.2 nM).





3) General results ranged from 0.13 nM (P26 surface) to 5 to 6 nM (P04  40 to 75 meters).  The general trend for the offshore stations (beyond P12) was increasing iron concentration with depth.  Excluding P04 there is almost no difference between individual stations in iron concentration at 200 m to 580 m (deepest samples collected).  For surface depths 3 meters or less the iron concentration range was also low but the values were much lower.  They ranged from 0.1 to 0.4nM ( no samples from P04 or P12).  At 10 to 16 meters the range increased and was 0.2 nM (P26 & AG) to 1.4 nM (P16)  Although P26 and AG had the lowest iron concentrations the difference in magnitude as we went offshore was not as great as expected.





4) At Z03 we compared two samples for filtration prior to buffering.  The 15 meter samples decreased from 0.8 uM to 0.5 nM but the 50 meter sample showed no change (0.24 versus 0.23 nM).  Further studies are necessary to determine the significant difference between dissolved and pH 3 leachable





Keith Johnson and Ness Sutherland








Stable Isotopes


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 200m (surface, 10m, 25m, 50m, 75m, 100m, 150m and 200m) was collected at stations P04, P12, P16, P20, P26 and Z09(Alaska Gyre) using the rosette. Between 3 to 20 liters were filtered through 25mm GF/F filters and dried.  These will be analyzed for (15N and (13C on the mass spectrometer at UBC.





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 6 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 25mm GF/F.


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





Maureen Soon and Dr. S.E. Calvert 








Phytoplankton dynamics in the NE Pacific


The objectives of this work are the eluicidation of the factor(s) controlling primary production and to assess the partitioning of algal biomass between size fractions in the NE subarctic Pacific.





Water was obtained from stations P04, P12, P16, P20, P26 (replicates), and station AG (55 N 145 W) from 6 light depths (using either a Biospherical instruments INF-300 or a LICOR PAR sensor mounted on the rosette frame) corresponding to 100, 50, 20, 10, 5, and 1% incident irradiance.   Samples were taken for phytoplankton species composition and abundance (Lugols), size-fractionated chlorophyll a (0.2-5 µm, 5-20 µm and > 20 µm), and for size-frationated 14C uptake using the same fractions employed for chlorophyll a and a 24 h simulated in situ incubation.





Replicate samples were taken at all stations along line P from the upper water column for flavodoxin - an index of phytoplankton iron stress.  In addition, at P26 a 6 day Fe fertilisation experiment was initiated to investigate the effect of different Fe pulses on the repression of flavodoxin expression.  Samples for phytoplankton iron stress were also taken on line Z and on line AB.  At these stations, Keith Johnson also took Fe samples.   





At station P26 the AR mooring was recovered after a deployment in August 1996 (weather conditions did not permit a recovery in February 1997).  The instrument package was heavily fouled.  We were able to recover INF-300 data from 24 August 1996 to January 17 1997 for PAR (10 minute intervals), chlorophyll fluorescence (10 minute intervals), temperature (hourly intervals) and pressure (10 minute intervals).  The pressure dataset indicated that the instrument was ca. 40 m under the surface for the majority of the deployment (40 m was the pre-selected over-wintering depth) with occasional vertical excursions as deep as 57 m over winter which were probably aassociated with storm activity (currents of up to 0.6 m s-1 were recorded on the S4 current meter (60 m under the surface).  The S4 current meter logged data (current speed, direction, salinity, temperature) from August 24 until early April 1997.  The instrment was redeployed at  50 01.581 N 144 57 170 W and the mooring was extended by 10 m to that it should be ca. 30 m under the surface of the ocean.  Thanks again to Hugh Maclean for the mooring turnaround and for go-flo sampling.





Philip Boyd








Heterotrophic bacterial dynamics


The goal on this cruise was to measure various parameters leading to an understanding of the role heterotrophic bacteria play in the oceanic carbon budget along line P and with depth.  The strategy for this cruise had two major components:  1) depth profiles at each major station (P4, P12, P16, P20,  P26, and AG) and  2) high resolution surface sampling at all Line P stations (P1 � P26, though we missed P5 - P11).





Depth profiles included 12 depths from the surface to near the bottom and included all standard sampling for each depth (as noted below) plus respiration incubations to 300 m.





Standard sampling included the following:


Duplicate DAPI bacteria slides


Bacterial CTC incubations to estimate viability


Duplicate flagellate slides (DAPI & Acridine Orange)


YoPro virus slides


Fixed water samples for TEM counts of viral infection rates


[3H]-TdR and [14C]-Leu incubations for bacterial production





Respiration measurements were taken as the difference between the T0 O2 concentration and O2 concentration from triplicate 48 h dark-bottle incubations.





Surface sampling was done from a single 3 m goflo bottle cast and  included respiration incubations, DAPI bacteria slides, CTC incubations, DAPI and Acridine Orange flagellate slides, YoPro virus slides,  and bacterial productivity incubations.





The success of this project is due largely to the commitment and support of the IOS watchkeepers without whom the high number of samples and the associated collateral data would not have been able to be collected; and the perseverance and encouragement of Hugh MacLean way above and beyond his normal duties to run 100’s of O2 samples for respiration measurements.  Finally a special thanks to Tara Ivanochko without whom I would have been luck to get half the work done we were able to do together.





Nelson D. Sherry








 


Mesozooplankton dynamics in the subarctic Pacific 


Objectives


The 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 concentration.





Sample collections


Quantitative mesozooplankton samples were collected using two types of nets.  Bongo nets were used to determine abundance and biomass, integrated over the upper 150m.  Twelve sets of 3 hauls were successfully completed on this trip, providing day and night sapmles from each of the major biological stations: P4, P12, P16, P20, P26 & AG (55ºN 145ºW).





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.  Electronics on the net include a CTD, a flowmeter, and a tiltmeter for determining the angle of the net in the water.  The tucker trawl was used 8 times on this trip.  Daytime tows to a depth of 250m were completed at each of the major stations except P12 where rough weather prohibited its use.  Nighttime tows to 250m were completed at stations P4 and P26.  A deep tow (to 900m) was unsuccessfully carried out because the angle of descent was too steep.  This allowed the nets to become wrapped around the net triggering mechanism and cause the nets to release early.





Non-quantitative collections for biochemical analyses of the more abundant zooplankton species were collected at each of the major stations using the baongo net.  These were sorted by species and stage and placed into pre-weighed tin cups and oven dried.  These samples will be used for determining species biomass, carbon and nitrogen content, and Dr. S. Calvert (UBC) will be using them for his study of stable isotopes ((15N and (13C) in the plankton.  Individuals of the 3 species of Neocalanus found were placed in a chloroform methanol solution for extraction of lipids.  These will be analysed by a student in Dr. Lewis' (UBC) lab   A subsample from each major station was also frozen in liquid nitrogen for sorting on land, since some of the more abundant species are too small to sort at sea.  





Grazing incubations


Two incubations to investigate feeding response of the predominant mesozooplankton were carried out.  The large copepods Neocalanus plumchrus & N. cristatus made up the bulk of zooplankton biomass at all stations along line P.  Only N. plumchrus was used in the incubations because N. cristatus is reported to not feed naturally in incubation vessels.  The first experiment looked at the response of the copepods to various concentrations of prey.  Five concentrations of the phytoplankton Thalassiosira weisflogii were used.  Unfortunately the copepods in two vessels were either unhealthy or dead at the end of the 24h incubation.  The second incubation used surface seawater as the prey solution.  The copepods in all 5 of the vessels were alive and active at the end of the 24h incubation, and remained that way until the end of the cruise, a week later.





General observations


The mesozooplankton biomass at all major biological stations was dominated by the exceptionally large copepod Neocalanus cristatus.  Another large copepod, N. plumchrus was abundant at all major stations except the Alaska Gyre (AG) station.  A third type of Neocalanus, N. flemingeri, was common at stations P16 & P20, and was rare at P26.  At all stations the majority of the animals were in the top 25m layer.  The vertical distribution of N. cristatus varied from station to station: it was common in the top 25m, but was also often abundant in the deep net (250-150m).  N. plumchrus & N. flemingeri were only found in the top 50m.





Gelatinous zooplankton was common at all stations, but the composition varied between stations.  The by-the-wind-sailor (Valella sp.) was extremely abundant along line P, from around stn P10 all the way to P20, after which the number of them dropped off.  A small (~1cm) orange doliolid was quite abundant at station P12 only, and rarely seen at other stations.  A salp, likely Salpa fusiformis, was first encountered at P26.  Chains of these salps could be seen at the surface at night.  These salp chains migrated down in the daytime.  A daytime tucker trawl collected the chain form of the salp between 150 to 100m, but a different form of the same salp, the sexual phase with a long white strand of zooids(?), was caught in nets 2 & 3, between 75 & 25 m deep.  This form was caught in both the day and night bongo net hauls (150-0m).  The salp chains were seen at the surface at night at stations along line Z (heading north at 145ºW), but were not seen at the last station (AG, 55ºN).





Robert Goldblatt (D.L. Mackas and A.G. Lewis principle investigators).








Report of the bird and marine mammal survey effort





Bird and marine mammal surveys were performed whenever the ship was steaming during the cruise.  Little is known of the distribution of birds offshore during the breeding season.  Three objectives were considered here: 1)the range of colonial breeding birds offshore as they obtain food for their young, 2)the importance of the Gulf of Alaska as a nursery area to non-breeding sub-adult colonial breeders and 3) the seasonal changes in distribution and abundance of all species that occur in the area.  Very good weather for the most part contributed to excellent results.  Over 60 hours of survey were done and a total of 32 species of birds was observed during survey effort.  The Aleutian Tern seen at station P12 is one of only a handful of records in Canadian territory.  No Laysan Albatrosses were observed during this trip, in contrast to the February trip when over 125 were noted.  The northward run from Station Papa showed that the waters of the Alaska Gyre supported a significantly different avifauna from that of the Subarctic Frontal Zone to the south and east.  Many non-breeding puffins were observed here supporting the idea that the Central North Pacific is very important for these birds during the several years they spend at sea before they return to colonies to breed.  Three species of Pterodroma were seen in the Alaska Gyre.  Mottled Petrels a species that breeds in the New Zealand area was common in the Alaska Gyre and this seems to be an important moulting area as all Mottled Petrels were in wing-moult.  A few Murphy’s Petrels and one Solander’s Petrel were also recorded.  This contrasted with the previous Station Papa trip in February during which many Pterodroma were observed relatively close to Vancouver Island.  Orders from the Coast Guard precluded the very important run south on the west side of the Queen Charlotte Islands and therefore very few data were obtained about the distribution of colonial species that breed in these islands as they seek food for their young.


	This trip also provided some interesting sightings of marine mammals.  Seven species of cetacean were seen.  The nine Risso’s Dolphins near Station P4 were perhaps a portent of a warm water year as these animals are usually farther south.  Also at P4 were two Sperm Whales.  Dall’s Porpoise were seen commonly throughout the trip.  Minke Whales and Humpback Whales were only on the Continental Shelf as expected.  Fin whales were noted only in the Alaska Gyre where they are known to be common in the summer.  Interestingly, Pacific White-sided Dolphins were only observed in the inside waters of Hecate Strait and Queen Charlotte Sound.  These animals are often common offshore.  Two Pinnipeds were also seen.  Northern Fur Seal was seen in all areas seaward of the shelf and was common.  The only Northern Sea Lions were a few hauled-out on islets in Hecate Strait.





Michael Bentley for CWS (Ken Morgan)





