International North Water Polynya Study (NOW)*
Cruise Report: 15-28 August 1997 expedition to the North Water on board the CCG ice breaker Louis S. St-Laurent
Synopsis: The North Water polynya in northern Baffin Bay is among the most productive areas north of the Arctic circle. It is located at latitudes that will be impacted early and most strongly by the present trend in climate warming. The functioning of the North Water ecosystem, its role in the overall Arctic biota and its potential response to global warming are poorly understood. The NOW Research Network (funded by the Natural Sciences and Engineering Research Council of Canada) brings together Canadian and international expertise in Arctic oceanography to conduct the International North Water Polynya Study (NOW). Planned Canadian- and US-led expeditions to the North Water in 1997, 1998 and 1999 will enable scientists to study and model the climatic and oceanographic mechanisms of formation of the North Water, the biological production taking place within and around its ice boundaries, and the fate of this production in the ocean.

The objectives of the 15-28 August 1997 expedition were (1) the long-term mooring of instruments to monitor the conditions leading to the opening of the polynya in the spring of 1998 and (2) to carry a preliminary survey of biological properties and processes in the area of the North Water in August. These objectives were fulfilled and the overall operation, which entailed major logistic difficulties, was a great success.

Synopsis of operations. Thanks to Polar Continental Shelf Support, participants not already on board reached the ship in Nanisivik on 13 August. Paul Peltola and Jean-Yves Anctil had preceded us in Nanisivik to swing the compasses of the different instruments. The LSSL sailed on schedule towards the North Water at 00:00 on 15 August with 21 NOW participants on board (see annex 1 for list). The first 4 days of work were dedicated to completing the scientific program of the JOIS team led by Kelly Falkner. The NOW program started in the evening of 18 August with the deployment of the northernmost moorings N2 and N1 (Smith Sound), followed by E2 (Kap Alexander) (see .jpeg map on ftp site). The ship then sailed to Grise Fjord to debark the JOIS team on 21 August. The NOW operations resumed with the mooring of instruments and biological sampling at S5 (Cape Norton Shaw), E1 (off Steensby Land), S1 and S2 (southern line off Kap Atholl). Violent (35-45 knots) gales being forecast for 23-24 August in the southern sector of the study area, we sailed north to advance the biological survey of the northern sector of the North Water (stations 22, 24, 25, 28, 29 and 22 again where strong winds had prevented the earlier deployment of the large zooplankton net). Mooring operations were resumed on 25 August with the deployment of instruments at S4 and D1. Stations 10, 11, 12 were then sampled (hydrography, biology) to complete the planned southern transect. The ship then sailed on schedule to Resolute for disembarkment.

In summary, 9 instrument lines supporting current meters, ADCPs, CTDs, tide gauges and sediment traps were successfully moored. Hydrographic and biological measurements were taken at 19 stations covering the region of the North Water. Measurements on station included profiles of temperature, salinity, light transmittance, fluorescence and chlorophyll a concentration. Helium and tritium, microbial densities and processes as well as picoplankton densities were sampled/measured at selected depths. Plankton nets were hauled for the determination of zooplankton and juvenile fish areal densities (bottom to surface tows) and concentrations in the surface layer (multiple oblique tow from surface to 70 m). In between stations, salinity, temperature and chlorophyll a were continuously monitored at the intake of the cooling system of the ship’s engine. XBT profiles were obtained along the transects between E1 and S5 and S5 and E2. Finally, mammal and bird abundances were monitored during the displacements of the ship in the North Water and in Lancaster Sound during the return trip to Resolute.

Cruise log, cruise track, position of stations, measurements taken and brief reports of activity by sector of research are given in the following pages.

*Part of the International Arctic Polynya Program of the Arctic Ocean Science Board

In addition to ship-based operations, two teams studied bird ecology on each side of the North Water area within the program of the International North Water Polynya Study. A Canadian team (Hobson et al.) studied the colonies on Coburg Island while a Danish team (Falk et al.) did the same on Hakluyt Island.

Networking at its best.

The resounding success of this first expedition to the North Water within the program of NOW reflects months of careful preparation by scientists and professionals all over the world. This is best exemplified by the mooring program that successfully co-ordinated the deployment of instruments originating from Japan, the USA, and 5 different laboratories in Canada. Our heartfelt thanks go to M. Douglas Sieberg and his collaborators Dave Huntley and Bon van Hardenberg for their invaluable help in orchestrating not only the technical feat represented by the mooring program but much of the logistics of the hydrographic and biological programs.

Our success is also, in large part, attributable to the extraordinary competence and enthusiastic support of the officers and crew of the Louis S. St-Laurent. From keel to crow nest, the ship is a wonderful tool for the study of the Arctic marine ecosystem. All departments, from bridge to engineering, from logistics to deck crew, (not omitting the kitchen staff, the stewards and the bar tenders) have constantly demonstrated remarkable inventiveness and dedication in solving the problems that necessarily arise at the turn of every iceberg in such an endeavour. Examples of collaboration are too numerous to be listed here, but they ranged from the machining of missing parts for sediment traps to the invention of the inverted zooplankton tow (in which the net is towed from the prow while the ship steams astern), to the preparation of a cake for Doug’s wedding anniversary. In each and every occasion, our difficulties and successes automatically became those of the officers and crew. We are grateful for this complicity which is certainly one of the main ingredient for successful work in the Arctic. These men and women run a tight, comfortable and friendly ship and we look forward to future collaboration with them.

Louis Fortier

Chief Scientist

Scientific Leader of the International North Water Polynya Study

Cruise log
Route
Dur.
Cum.
Date
Compl


or station
(h)
time

time
Remarks

Departure Nanisivik
0
0
15
00:00
Actual departure time

Nanisivik to Jones S.
41
41
16
17:00
New ETA after false rescue call

Jones Sound transect
11
52
17
04:00
Work started on arrival

To Smith Sound
17
69
17
21:00
Assumed lead in ice field along West coast

Smith Sound transect
20
89
18
17:00
Work started at 9:00

To N2 & mooring (1)
7
96
19
00:00
Started at 21:30, ended 00:00

To N1 & mooring (2)
17
113
19
17:00
Started at 14:00, ended 17:00 (meters & traps)

To E2 & mooring (3)
9
122
20
02:00
Started at 01:15, ended at 02:30

To Grise Fjord
25
147
21
03:00
XBT transect, Falkner Party debarked

To S5 and mooring (4)
9
156
21
12:00
Started at 10:20, ended at 12:00

To E1 & mooring (5)
11
167
21
23:00
Started at 18:45, ended at 22:45

E1 to S1 (6)
12
179
22
11:00
Started at 08:00, ended 10:30

S1 to Hydro (6a)
1
180
22
12:00
Completed at 12:00

To S2 & mooring (7)
6
186
22
18:00
Started at 16:15, (meters & traps)

To (22)
16
202
23
10:00
No large zooplankton net due to wind

To (24)
8
210
23
18:00
Complete set (CTD, ZOOV,ZOOE)

To (25)
5
215
23
23:00
Complete set (CTD, ZOOV,ZOOE)

To (28)
12
227
24
11:00
Complete set (CTD, ZOOV,ZOOE)

To (29)
5
232
24
16:00
Complete set (CTD, ZOOV,ZOOE)

To (22)
4
236
24
20:00
Complete set (CTD, ZOOV, ZOOE)

To S4 & mooring (8)
18
254
25
14:00
Mooring (meters & traps) + complete set

To D1 & mooring (9)
10
264
26
00:00
Mooring (meters & traps) + complete set

(10) to (12)
21
285
26
21:00
Work started 08:00; 5h per station 

To Resolute
35
320
28
08:00
Disembarking in Resolute

Work completed
EST
LAT N
LON W
Z
MOOR
ROSE
ZOOV
ZOOE
ZOOS
ZOOT
EXP
OTH

(N2) 1
78 21.263
74 42.738
478
23:21
00:20
 



AB
LIGHT

(N1) 2
78 20.800
73 38.152
569
15:56
16:35
 



A


(E2) 3
78 02.611
73 16.040
246
01:45
14:05
 



A
XBT

(S5) 4
76 22.590
77 24.026
364
10:55
11:15
 
 


ABC
LIGHT

(E1) 5
76 59.748
72 23.910
589
21:12
21:18
22:45
22:18


AC
XBT

(S1) 6
76 18.166
70 13.773
281
09:27
09:39
10:21

 

AC
 

6A
76 17.855
71 10.642
713

11:25
 

 

C
 

(S2) 7
76 17.385
72 56.370
565
17:19
17:30
 
 
 

ABC
 

22
77 21.796
73 37.518
278
 
09:12
 

 
 
A
 

24
78 00.12
73 53.340
515
 
16:20
17:25
16:52
 
 
A


25
77 59.809
75 00.726
671
 
20:53
21:44
22:32
 
 
ABC


28
77 21.383
76 21.977
383
 
08:25
10:30
09:10
 
 
A


29
77 21.462
74 59.830
633
 
13:45
14:30
15:15
15:27
 
AC


22B
77 21.500
73 36.080
292

17:21
19:46
19:30





(S4) 8
76 17.0
74 08.0
440
12:13
13:00
13:41

 

AC
 

(D1) 9
75 15.0
75 00.0
500
21:18
18:35
21:34
22:18
 

AC
 

10
75 53.0
75 43.0
405

08:15
 
09:00
 
09:22
A
 

11
75 43.0
77 10.0
300

13:13
 
13:44
 
14:13
BC
 

12
75 31.0
78 35.0
495

19:42
 
20:17
 
20:53
AC
 

MOOR: mooring; ROSE: Rosette cast; ZOOV: vertical zooplankton tow; ZOOE: zooplankton experiment; ZOOS: zooplankton stratified tows; ZOOT: zooplankton double oblique tow; A: chlorophyll profile; B: microbial experiment (Ptak-Rivkin); C: microbial experiment (Huston-Deming) 

Moorings

B. Hargrave (Canada), S. Kudoh (Japan), I. Walsh (U.S.A.), L. Fortier (Canada),
Summary of purpose. Nine instrument lines were moored with acoustic releases at stations in the North Water Polynya, northern Baffin Bay, between August 18 and 25, 1997 (see .jpeg map for positions of moorings). All moorings included RCM current meters (one, two or three), some included an upward-looking ADCP, sediment traps, a Microcat CTD and/or a tide gauge. The depth of each instrument for each of the nine moorings is given in the following table. The positions of the moorings were selected with the goal of describing the general circulation, the penetration of the West Greenland Current in northern Baffin Bay and the upwelling of deep Atlantic water into the surface layer along the Greenland coast in spring. These data should help solving the relative contribution of latent and sensible heat processes in the forcing of the polynya.


ADCP
CTD
TRAP1
RCM1
TRAP2
RCM2
RCM3
Tide G.
Ac.Rel.

N2
98

230
278
428
448


478

N1

88

190

320
490

560

E2
118
123





245
248

S5

130
259
200
314
330


355

E1
113


293

543


580

S1
182


263




271

S2
105

205
285
495
425


554

S4
101

201
281
391
421


433

D1


220
290
395
382


461

ADCP at stations S1, S2, S4, N2: ensemble interval: 10 min; 15 bins; bin size: 8 m

ADCP at stations E1 and E2: ensemble interval: 5 min; 15 bins; bin size: 8 m

RCM at all stations: sampling interval of 1 hour

CTD at all stations: sampling interval of 10 min

Ten multi-cup traps for collecting sedimented particles were deployed on five of the moorings. Chemical and biological measurements on settled particulate matter collected at bi-weekly to monthly intervals in sampling cups will provide a record of seasonal and spatial differences in export of organic matter from biological productivity from the surface layer over ten months (from mooring date to JUL 1, 1998). Data from sites within and to the south of the polynya will be compared to assess the magnitude and timing of seasonal export of organic matter produced by phytoplankton. Analysis of inorganic particles will indicate the contribution of resuspension and lateral transport to the vertical flux of particulate material in the water column.

Specifications of the sediment traps are given below. The moorings are listed in order of deployment. Two traps of a similar design were placed on each mooring with the deepest trap 50 m above bottom. Details of trap design are given in Appendix 2.

Site
Trap Type
Depth (m)
Sampling Periods (97-98)
Frequency

N2
BIOTRAP 
230, 428
AUG 19 to SEP 15

biweekly






SEP 15 to APR 15

monthly






APR 15 to JUL 1

biweekly

S5
TECHNICAP
259, 314
AUG 21 to MAY 15

monthly






APR 15 to JUL 1

biweekly

S2
TECHNICAP 
205, 495 
AUG 23 to MAY 15

monthly






APR 15 to JUL 1

biweekly

S4
OSU

201, 391
AUG 26 to SEP 15

biweekly






SEP 15 to APR 15

monthly






APR 15 to JUL 1

biweekly

D1
PARFLUX 
220, 395
AUG 27 to JUL 1

biweekly

Mooring design. Each mooring except D1 consisted of kevlar line, subsurface buoyancy packages and a single acoustic release (Inter Ocean Systems, Inc.) above an anchor. The D1 mooring consisted of braided nylon rope with two acoustic releases (Nichiyu Giken Koyo). Moorings were designed to place the upper sediment trap 200 m below the surface to minimise risk of loss or damage due to snagging on iceberg keels. The actual depth of the upper traps (201 to 259 m) depended on total water depth which was often different from that expected at the proposed mooring site. The lower traps were 50 m above bottom on all moorings. Despite the risk of iceberg snagging, upward looking ADCPs were positionned at around 100 m to resolve circulation in the surface layer.

Mooring locations. Locations selected for long-term sediment trap moorings formed north-south (N2, S4, D1) and east-west (S2, S4, S5) transects that cover the area usually occupied by the North Water Polynya (see .jpeg map). Site N2 was located on the west side of Smith Sound to collect samples of settled particulate matter transported with water flowing south into the polynya from Kane Basin. Three moorings (S2, S4, and S5) were located along an east-west transect between Kap Atholl (Greenland) and Cape Norton Shaw (Ellesmere Island). S2 represents a site characteristic of the southwest extension of the polynya subject to latent heat forcing with the possible influence of the West Greenland Current flowing north into Baffin Bay along the west coast of Greenland. S4, in the south central area of the polynya, was located where the seasonal effect of ice cover and retreat on vertical particle flux might be observed. At site S5, on the southeast side of the polynya, open water is thought to be due to sensible heat forcing. Mooring D1 was located south of the east-west line and east of Devon Island in the central part of northern Baffin Bay, south of the area usually covered by the polynya. Particulate matter sedimented at this site could represent material exported with south-flowing water. Other moorings not supporting traps (N1, E1, E2, S1) were located along the Greenland coast to resolve the northward extent of the WGC and upwelling of deep water expected to occur primarily along the Greenland coast. As well, the six ADCPs were positioned primarily along the Greenland coast to study surface layer circulation along the coast.

Sediment trap design and preparation. Four different designs of sediment traps were placed on each of the five long-term current meter moorings which contained traps. Each mooring contained two traps of a similar design. All models contained carousels of sample cups programmed for rotation at pre-set bi-weekly or monthly intervals (Table 1). Traps were all funnel-shaped with the exception of the Technicap design which consisted of a tall cylinder which tapered to a funnel at the bottom. Baffled lids with cell aspect (height:width) ratios >4 to reduce internal turbulence covered the upper mouth opening of the funnel on all traps. 

Sample cups of all traps were filled with the same preservative solution. Seawater (39 L, 34.0 ppt) was collected at 300 m from the central area of Jones Sound (75( 50.2' N, 81( 27.0' W) on AUG. 16, 1997. After filtering through GF/C borosilicate microfiber filters (Micro Filtration Systems GC50), 7.65 g NaCl was added to form a brine solution with a slightly increased density (+0.5 ppt) to ensure that the preservative solution remained in sample cups throughout the deployment period. Dissolved inorganic nutrients were determined on the trap filling solution by S. Morgan (LaJolla, CA) before addition of the preservative (formalin) using a Technicon Autoanalyzer. The seawater was refrigerated until just before trap deployment when 6 L of 37% formaldehyde buffered with borax was mixed with the brine solution. The 45 L of buffered 5% formalin solution was used to fill all trap cups.

Accomplishments. The deployment of ten multi-cup sediment traps with an equivalent number of current meters on long-term moorings between 75( and 79( N in northern Baffin Bay represents the largest number of sediment traps ever placed simultaneously in arctic waters. The experimental design consisting of north-south and east-west transects of mooring sites along and across the North Water polynya provides a level of spatial coverage that has seldom been achieved before using long-term moorings with sediment traps. All traps were programmed for simultaneous bi-weekly or monthly intervals collection intervals. The high temporal sample coverage with up to 2-week resolution will allow seasonal changes in export of products of biogenic production in the surface layer to be measured.

Recommendations. The forward deck crane was critical to setting moorings and it was operated very efficiently. However, the slow speed of the motor on the crane for lifting and lowering gear to and from the deck and from the deck to the water was noticeable. In most cases this was not important but in some instances it would have been better to have had more speed. This will also apply to retrieval of moorings. Due to the high freeboard the faster that gear enters and leaves the water the better. It would be a great advantage for all work on the forward deck involving the crane to be able to raise and lower and retrieve equipment more rapidly. 

Acknowledgements. The success of the 1997 NOW mooring program was due in large part to the competence and willingness to help of the captain, officers and crew of the CCGS Louis St. Laurent. They worked extended hours to keep to the pre-arranged cruise plan as moorings were successfully prepared and launched on schedule. We thank them for their help on deck and expert positioning of the vessel during mooring deployments. Thanks are also extended to the ship's machinist for fabricating a critical part missing from one of the traps.

Hydrography

B. von Hardenberg, D. Sieberg, D. Huntley (Canada)
Water column sampling was done with a General Oceanics rosette system equipped with 23 Brookes Ocean Technology 10-litre sample bottles (a 24th bottle position was reserved for an internally recording CTD). For the NOW program, a set of ten standard sampling depths was selected: 0 (Surface), 5, 10, 15, 20, 30, 40, 50, 100, 300m. Water samples were also taken at 10 metres above the bottom and at the depth of maximum chlorophyll. A Falmouth Scientific Instruments CTD (FSI - ICTD S/N 1329), mounted in the centre of the rosette, was used to obtain real-time hydrocast data during the descent. This CTD was also used to record data from a transmisso- meter (SeaTech S/N 598) and a fluorometer (SeaTech S/N 93S). Additional water samples were taken from various depths as requested by participants in the science complement (Walsh, Hargrave, Top).

The .jpeg map shows the location and names assigned to the Science Stations, and the table shows the details of Station sequence, CTD cast file number, station name or number, date and time, geographic location (latitude and longitude, both decimal and in degrees and seconds), and the overall water depth. Consecutive cast numbers were started at D50 since casts D0 - D42 were used for the preceding JOIS - Leg1 part of the cruise (IOS nr 9720).

The cast data were recorded in a set of files with station identification, raw binary data, conversion coefficients, and bottle trip information. The attached set of preliminary plots was produced to monitor the behaviour of the instruments and to give a first view of property distributions over depth in the water column and variations between stations. Further processing and post cruise calibration is required to clean up and verify these results. Comparison of CTD salinities with salinometer values from bottle samples during the previous JOIS leg of the cruise shows a close correspondence with a very minor shift in values. The fluorometer was set to medium range, so full scale (12 units) corresponds to approximately 10 mg m-3. 

The system behaved well overall, with a few persistent problems: the bungy attachment system on the rosette was difficult to set up since a number of lanyards were a bit too short. After a number of deployments most of them were stretched enough to reduce the preparation effort. The hooks to attach the rubber bungies for closing bottles came apart many times, often while just starting to put the rosette over the side of the ship. The knobs on the rods appear to be insufficient in diameter to be held inside the rubber tubing by the wire ties. A few 'misfire' errors were likely due to a contact problem, and did not recur after drying and re-greasing the SeaCon connectors between the rosette pylon, UGOF firing module and pie-connectors on the ICTD. The FSI acquisition software is generally quite useful, but the firing error time-outs are poorly documented. 

It was a great help to have the improved digital readout for the ELAC depth sounder, and to have the bridge GPS output online on a PC near the acquisition system. The UHF radios greatly improved communication with the winch operator and the bridge.

Observation of horizontal distribution of chlorophyll, temperature and salinity

S. Kudoh, Y. Kashino and S. Ushio (Japan)
Objectives: To get any relationships among phytoplankton distribution and environmental factors such as temperature and salinity in North Water polynya area. For this purpose, continuously pumped-up water during the NOW97 cruise was analysed to determine the horizontal distribution of chlorophyll a, temperature and salinity. Nutrients, total carbon (TIC/TOC) and CO2 samples were occasionally taken from the same waters, too.

Instrumentation: Ci-AQUAPACK (Chelsea Ins. Ltd.), which is a robust conductivity, temperature, depth and fluorometer measuring system, was equipped in a PVC aquarium (approx. vol. 20 liter). Seawater taken from ship sea-chest (ca. 10 m depth) was conveyed through a pump and poured into the aquarium continuously during the cruise. Data from the instrument were sent to a personal computer and stored in every 10 sec. Specification of the Ci-AQUAPACK sensors are in TABLE 1. Data of ship position, that were logged every 2 min. using Trymble GPS (supplied by Paul Peltola, McGill), will be used to draw the horizontal distribution of those.

TABLE 1 Specification of Ci-AQUAPACK sensors 


Sensors
Type
Range

Accuracy


Temperature
Pt resistance
-2 to 32 oC
0.005 oC


Conductivity
Induction Cell
1-55mmho/cm
0.01mmho/cm


Fluorescence
Fluorometer
0.01-100ug/l
0.01 ug/l

Calibration of the Ci-AQUAPACK: Calibration of fluorometer will be done against collected phytoplankton samples; 300 ml of the seawater from the drain of the aquarium was collected onto Whatman GF/F glass fiber filter (duplicate), and stored immediately in freezer. Those collected sample will be extracted, and chlorophyll a concentration will be determined. CTD and XBT data also used for the calibration of temperature and salinity, too.

Data Available: From 13:00 on 18 August to 20:15 on 26 August, which were 7 hours before the northwest mooring station N1 and the last CTD and zooplankton net station, respectively. 

XBT observation at NOW 1997 cruise
S. Ushio, S. Kudoh and Y. Kashino (Japan)
Objectives: It is much important to clarify oceanic structures of the North Water (NOW) area for better understanding physical and biological processes. As supplement of CTD data, eXpendable BathyThermograph (XBT) observation was conducted to obtain spatially-dense thermal structure. The observation lines were established along the LSSL steaming course from St. E2 to S5 (North-South section) and S5 to E1 (West-East section). In the two lines, 24 stations in all were occupied.

Instrumentation: The XBT system made by the Tsurumi-Seiki Co. Ltd., JAPAN was used and sensor probes for 760m-wire length were launched from the stern deck every 10 minutes in latitude or 40 minutes in longitude approximately. Accuracy of temperature and depth are 0.1C and 2%, respectively. Surface water temperature were simultaneously measured by bucket sampling to correct 0-m data recorded by the XBT. 

2-1. North-South section: At the northern area, mixed layer of the preceding winter was relatively thin (less than 100m thickness) and minimum temperature values are slightly high (above -1.5C). Also, top layer was cooled for existence of pack ice, then a thin and warm layer was formed at 20-30m depth. While, at the southern part, the remnant cold water was found to more than 150m depth. Near the Jones Sound (St. X14), a value of minimum temperature of the preceding winter was below -1.5C.

2-2. West-East section: Top layer above 50m depth showed complicated temperature profiles for summer melting of ice and absorption of insolation. At the layer between 100m and 300m depth of Stns. X17, X18 and X19, slightly warm water, which was above 0.2-0.3 degree as compared with its upper and lower layer, was remarkably found to be intrusion. Surface temperatures were lower at the eastern region than those of the western.

3. List of XBT stations

North-South line

Station
Date
Time (LT)
LAT.(N)
LONG.(W)
SST(C)

(data file name)

(UT-3hrs.) 

NOW97X01
20 Aug.
 03:03 
78-03.388 
73-40.301 
-0.5

NOW97X02 
20 Aug.
 04:28 
78-00.410 
74-03.158 
-1.0

NOW97X03 
20 Aug.
 05:53 
77-54.349 
74-17.373 
-1.3

NOW97X04 
20 Aug.
 07:12 
77-47.930 
74-27.381 
-1.1

NOW97X05 
20 Aug.
 08:51 
77-35.076 
74-12.336 
-0.8

NOW97X06 
20 Aug.
 10:09 
77-27.564 
74-16.552 
-0.6

NOW97X07 
20 Aug.
 11:15 
77-20.950 
74-32.258 
-0.5

NOW97X08 
20 Aug.
 12:28 
77-13.970 
74-38.940 
-0.7

NOW97X09 
20 Aug.
 13:40 
77-10.884 
75-02.999 
-0.7

NOW97X10 
20 Aug.
 14:55 
77-01.941 
75-46.050 
-1.1

NOW97X11 
20 Aug.
 15:32 
76-54.113 
76-10.143 
+2.4

NOW97X12 
20 Aug.
 16:15 
76-43.775 
76-31.092 
+3.0

NOW97X13 
20 Aug.
 16:57 
76-33.164 
76-51.173 
+3.0

NOW97X14 
20 Aug.
 17:38 
76-24.964 
77-19.283 
+2.2

West-East line

Station
Date
Time (LT)
LAT.(N)
LONG.(W)
SST(C)

(data file name)

(UT-3hrs.) 

NOW97X15
21 Aug.
13:46
76-31.649
76-19.340
N.D.

NOW97X16
21 Aug.
13:54
76-32.384
76-13.433
+3.0

NOW97X17
21 Aug.
14:28
76-35.244
75-48.070
+2.1

NOW97X18
21 Aug
14:56
76-37.900
75-25.805
+2.2

NOW97X19
21 Aug
15:25
76-40.660
74-59.543
+0.6

NOW97X20
21 Aug.
15:54
76-42.350
74-32.412
-0.7

NOW97X21
21 Aug.
16:17
76-43.872
74-14.672
+0.8

NOW97X22
21 Aug.
17:05
76-50.676
73-33.830
+0.2

NOW97X23
21 Aug.
17:31
76-53.738
73-12.457
+0.9

NOW97X24
21 Aug.
17:56
76-56-330
72-51.254
+1.5

* Note: X16 is close to X15. 

Temperature distributions by the XBT data will be illustrated later. With coupling the CTD data, we should describe characteristics of oceanic structures of the NOW. Also, the XBT data will be available with digital data later via diskette. If you have any question on the XBT observation, do not hesitate to tell Shuki.

Tritium-Helium tracer work

Z. Top (USA)
Water samples were collected at the following stations for tritium and helium tracer work: J1-J3 (SHEBA Jones Sound transect); NS1, NS3, NS5 (SHEBA Smith Sound transect); 22, 29, 28; S1, S4, S2, S5 (NOW stations). The mass spectrometric measurements for these tracers require the samples to be returned to the laboratory. Samples are being left on board till the ship arrives in Halifax. Results will be available at least 6 months after arrival of samples in the laboratory.

Pigments, nutrients, POC/PON, and cell identification analyses 

J. Michaud (Canada)

Water samples were taken from all CTD-Rosette casts except at stations 6A, 11 and 22B. Processing of samples for analysis of nutrients, pigments, POC/PON, flux cytometry and cell identification for each station is summarised in Table 1. Samples were generally taken at 0, 5 10, 15 20, 30, 40, 50, 100 300 and 10 m above bottom, with an additional bottle triggered at the chlorophyll maximum when necessary. Chlorophyll a and phaeopigment concentrations (GF/F and 5 mm) were measured on board the ship using a Turner 112 fluorometer. A preliminary overview of Chl a profiles is attached to this report. Samples and results are under the responsibility of Louis Legendre for pigments, POC-PON, microalgae and picoplankton, Neil Price for nutrients, Serge Demers for flux cytometry and Beatrice Booth for nanoplankton.

Table 1. Water sample processing for pigments, nutrients, POC/PON, and cell identification analyses: c:chlorophyll a; n: nutrients; p: poc/pon; f: flux cytometry; l: lugol; m: paraformaldehyde glutaraldehyde; k: picoplankton (formaldehyde); g: picoplankton glutaraldehyde & paraformaldehyde glutaraldehyde +DAPI

Depth 
Station
Station
Station
Station
Station
Station
Station
Station

(m)
1(N2)
2(N1)
3(E2)
4(S5)
5(E1)
6(S1)
7(S2)
22

0
c n p f l m k
c n p f l m k
c n p f l m k
c n p f l m k
c n p f l m k
c n p l
c n p f l m k
c n p f l m k

5
c n p f
c n p.f 
c n f
c n f
c n f
c n
c n f
c n f

10
c n p f l k
c n p f l k
c n p f l k
c n p f l m k
c n p f l k
c n p l
c n p f l k
c n p f l m k g

15
c n p f l m k
c n p f
c n f m
c n f
c n p f l m k g
c n
c n f
c n f

20
c n p f l m k g
c n p f l m k
c n p f l m k g
c n p f l m k g
c n p f l m k
c n p l
c n p f l m k
c n p f l m k

25

c n p f l m k g







30
c n p f
c n p  f
c n f
c n f
c n pf
c n
c n p f l m k g
c n p f

40
c n p f l k
c n p f
c n p f l k
c n p f l k
n c p f l k
c n p l
c n f
c n p f l k

50
c n p f
c n p f l k
c n f
c n f
c n
c n
c n p l k
c n

60





c n p l



100
c n p f l k
c n p l k
c n p f l k
c n p f l k
c n p l k
c n p l
c n p l k


120







c n l k

180





c n



300
c n p l k
c n p

c n p f l k
c n p l k

c n


350









bottom-10
c n p l k
c n p l k
c n p l k
c n p f l k
c n p l k
c n p l
c n p l k
c n l k

Depth 
Station
Station
Station
Station
Station
Station
Station
Station

(m)
24
25
28
29
8 (S4)
9 (D1)
10
12

0
c,n,p,l
c,n,p,f,l,m,k
c,n,p,l,m,k,
c,n,p,f,l,m,k
c,n,p,f,l,m,k
c,n,p,f,l,m,k
c,n,p,f,l,m,k
c,n,p,f,l,m,k

5
c,n
c,n,f
c,n,f
c,n,f
c,n,f
c,n,f
c,n,f
c,n,f

10
c,n
c,n,p,f,l,m,k
c,n,p,f,l,m,k,g
c,n,p,f,l,k
c,n,p,f,l,m,k
c,n,p,f,l,m,k
c,n,p,f,l,m,k,g
c,n,p,f,l,m,k

15
c,n,p,l
c,n,f
c,n,f
c,n,f

c,n,f
c,n,f
c,n,f

20
c,n,p,l
c,n,p,f,l,m,k,g
c,n,p,f,l,m,k
c,n,p,f,l,m,k
c,n,f
c,n,p,f,l,m,k,g
c,n,p,f,l,m,k,g
c,n,p,f,l,m,k

25



c,n,p,f,l,m,k,g
c,n,p,f,l,m,k,g




30
c,n,p,l
c,n
c,n,f
c,n,f

c,n,f
c,n,f
c,n,p,f,l,m,k

40
c,n
c,n,p,f,l,k
c,n,p,f,l,k
c,n,p,f,l,k
c,n,f
c,n,p,f,l,k
c,n,p,f,l,k
c,n,p,l,m,k

50
c,n,p,l
c,n
c,n
c,n
c,n,p,f,l,k
c,n
c,n
c,n

60







c,n

100
c,n,p,l
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,m,k

120









180









300
c,n,p,l
c,n,p,l,k
c,n,p,l,k




c,n,p,l,m,k

350



c,n
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k


bottom-10
c,n,p,l
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,k
c,n,p,l,m,k

Phytoplankton sampling for HPLC analysis

Y. Kashino, S. Kudoh (Japan)

Phytoplankton was collected in the NOW polynean sea to analyse (1) algal taxonomy in the area and (2) how algae acclimate their photosynthetic light harvesting system to their environments for efficient photosynthesis.

Sea water was supplied to the main science laboratory at ca. 4 L/min from the depth of 10 m by a pump in the forward engine room. The temperature was slightly (ca. 1.5°C) increased than the original temperature which was determined by CTD. Chlorophyll fluorescence, temperature and salinity of the sea water were monitored and recorded by Aquapack (Chelsea Instruments Inc.) equipped with Compaq Contura 4000.

(1) 10 L or 6 L of sea water was filtered by the Whatman GF/F glass fibre filter to collect phytoplankton. This was performed frequently (almost every 1.5 h, table "Sampling A"). The phytoplankton on the glass fibre filter were immediately frozen and stored in -20°C. The photosynthetic pigments of these will be extracted and subjected to HPLC analysis at our laboratory. We can obtain the information of (a) what kind of pigments were present, indicating what kind of algae were present, (b) the fluctuation of the composition of those pigments according to the circadian light intensity variation (this can be analysed by the samples collected at the same station).

(2) During steaming or staying at station, sea water fractions (ca. 100 - 500 L), which was monitored by the chlorophyll fluorescence with Aquapack, were passed through plankton-net of 100 µm, then 50 µm to collect phytoplankton of larger than 100 µm or between 100 and 50 µm, respectively (Sampling B). Those were harvested onto the glass fibre Whatman GF/F. Those were immediately frozen and stored at -20°C. The photosynthetic pigments of these algae will be also extracted at our laboratory and subjected to HPLC analysis.

The sampling fraction was shown by the time stamp in table "Sampling A" and "Sampling B". The sampling positions will be obtained by the GPS information with the sampling time.

Sampling A

No. B001
21-08
16:02:10-16:07:00
10 L

No. B002
22-08
09:43:20-09:50:00
10 L

No. B003

14:08:10-14:15:30
10 L

No. B004

17:22:50-17:26:00
 6 L

No. B005

19:25:50-19:29:20
 6 L

No. B006

23:02:00-23:04:40
 6 L

No. B007
23-08
17:02:00-17:04:50
 6 L

No. B008

19:57:00-20:00:00
 6 L

No. B009
24-08
09:14:00-09:16:00
 6 L

No. B010

10:55:40-10:58:10
 6 L

No. B011

13:12:20-
 6 L

No. B012

14:19:30:-14:22:10
 6 L

No. B013

15:47:30-15:50:00
 6 L

No. B014

19:16:00-19:18:00
 6 L

No. B015

22:43:30-22:46:30
 6 L

No. B016
25-08
04:25:50-04:28:30
 6 L

No. B017

05:46:00-05:49:00
 6 L

No. B018

06:52:40-06:55:00
 6 L

No. B019

08:09:30-08:12:30
 6 L

No. B020

09:17:10-09:20:10
 6 L

No. B021

10:32:00-10:34:30
 6 L

No. B022

12:11:00-12:13:30
 6 L

No. B023

13:18:20-13:20:00
 6 L

No. B024

15:25:00-15:27:30
 6 L

No. B025

16:21:15-16:23:00
 6 L

No. B025

21:43:00-21:45:30
 6 L

No. B026
26-08
04:41:15-04:43:00
 6 L

No. B027

05:42:50-05:45:50
 6 L

No. B028

06:37:50-06:41:00
 6 L

No. B029

08:57:10-09:01:00
 6 L

No. B030

10:39:15-10:41:35
 6 L

No. B031

12:02:00-12:04:20
 6 L

No. B032

14:41:00-14:43:30
 6 L

No. B033

16:03:45-16:06:00
 6 L

No. B034

19:39:00-19:42:00
 6 L

Sampling B

No. A001
20-08
15:16:00-17:10:00
> 20µ

No. A002

17:23:00-18:55:00
> 20µ

No. A003

18:55:00-20:04:00
> 20µ

No. A004

20:04:00-20:52:00
> 20µ

No. A005
21-08
07:25:00-10:30:00
> 20µ

No. A006

10:30:00-11:35:00
> 20µ

No. A007

11:35:00-14:10:00
> 20µ

No. A008

14:10:00-14:50:00
> 20µ

No. A009

14:50:00-15:40:00
> 20µ

No. A010

15:40:00-16:30:00
> 20µ

No. A011

16:30:00-17:40:00
> 20µ

No. A012

17:45:00-18:30:00
> 20µ

No. A013

23:07:00-23:30:00
> 20µ

No. A014

23:35:00-04:00:00
> 20µ

No. A015
22-08
04:05:00-07:08:00
> 20µ

No. A016

07:08:00-08:30:00
> 20µ

No. A017

08:30:00-09:30:00
> 20µ

No. A018



No. A019

09:30:00-10:40:00
> 20µ

No. A020

0:40:00-13:10:00
> 20µ, 100µ

No. A021

13:15:00-14:40:00
> 20µ, 100µ

No. A022

15:45:00-16:30:00
> 20µ, 100µ

No. A023

16:30:00-18:20:00
> 20µ, 100µ

No. A024

18:26:00-19:30:00
> 20µ, 100µ

No. A025

19:40:00-21:00:00
> 20µ, 100µ

No. A026

21:00:00-23:20:00
> 20µ, 100µ

No. A027
23-08
15:44:00-17:42:00
> 20µ, 100µ

No. A028

18:10:00-20:10:00
> 20µ, 100µ

No. A029
24-08
06:37:00-08:20:00
> 20µ, 100µ

No. A030

08:36:00-09:40:00
> 20µ, 100µ

No. A031

11:08:00-12:43:00
> 20µ, 100µ

No. A032

12:58:00-15:10:00
> 20µ, 100µ

No. A033

16:04:00-18:25:00
> 20µ, 100µ

No. A034

19:02:00-20:30:00
> 20µ, 100µ

No. A035

20:49:00-23:00:00
> 20µ, 100µ

No. A036

23:20:00-04:40:00
> 20µ, 100µ

No. A037
25-08
05:07:00-07:15:00
> 20µ, 100µ

No. A038

07:30:00-09:30:00
> 20µ, 100µ

No. A039

09:45:00-11:15:00
> 20µ, 100µ

No. A040

11:30:00-12:50:00
> 20µ, 100µ

No. A041

13:00:00-14:30:00
> 20µ, 100µ

No. A042

14:48:00-17:10:00
> 20µ, 100µ

No. A043

17:30:00-22:00:00
> 20µ, 100µ

No. A044

22:14:00-04:50:00
> 20µ, 100µ

No. A045
26-08
05:10:00-07:05:00
> 20µ, 100µ

No. A046

07:18:00-09:12:00
> 20µ, 100µ

No. A047

09:30:00-11:39:00
> 20µ, 100µ

No. A048

11:47:00-13:40:00
> 20µ, 100µ

No. A049

13:48:00-16:15:00
> 20µ, 100µ

No. A050

16:25:00-19:45:00
> 20µ, 100µ

Microbial Processes
A. Huston (USA), M. Ptak (Canada)
The objective of our research is to understand better the mechanisms and controls of microbial processing of exported carbon in the Arctic marine environment. In pursuit of this objective, Huston and Deming’s protocol consists of determining relative activities, kinetics and thermal characteristics of three extracellular enzymes--leucine aminopeptidase, ß-glucosidase, and chitobiase—in seawater samples using specific fluorescently-tagged substrate analysis. During the NOW 1997 expedition, Huston performed these experiments on water collected from the chlorophyll maximum at the following stations: 1(N2), 4(S5), 7(S2), 8(S4), 29. Experiments were performed on size-fractionated water samples (using 1.0 um filter) to determine the relative importance of particle-attached versus free-living bacteria in the processing of organic matter in this environment.

Ptak’s protocol for this cruise was to evaluate the NOW as preliminary survey for the upcoming 1998 spring expedition. 500ml water samples were collected with the use of the rosette at several stations (N2, S1, S2, S4, S5, D1, 10, 11, 12, 22, 24, 25, creating a profile of ten depths per station). These profiles will be processed and evaluated for bacterial, pico and nanoplankton abundance. At five stations (N2, S1, S4, 25, 29) a simple bacterial growth experiment (grazers absent) was carried out for three depths: mixed layer, sub-surface chlorophyll maximum and 30-50 metres below the scm. At three other stations (N1, E2, 28), two more growth experiments were performed (grazers absent). One is to measure bacterial growth under three different temperature regimes; the other is to measure growth with different nutrient enrichments added to the seawater. A fourth experiment collaborates with Alexander Bochdansky’s work on this expedition at two stations (E2 and 28) so that we can measure the following: apparent growth of bacteria; abundance, growth and grazing of microzooplankton; and the levels of chlorophyll of different dilutions.

Zooplankton

A. Bochdansky, L. Fortier, M. Fortier, L. Michaud (Canada)

Zooplankton work were conducted by two laboratories during the expedition: Bochdansky (Deibel) and Fortier et al.

Bochdansky/Deibel
The aim of our investigation was to assess feeding rates of the two important mesozooplankton grazers (copepods and appendicularians) in the area of the polynya in August. This was accomplished using two different approaches: the gut pigment technique and incubation experiments. It is very difficult if not impossible to run sufficient experiments with appendicularians collected with a zooplankton net, since they are usually heavily damaged. Therefore we established and tested the gut pigment technique for Oikopleura vanhoeffeni prior to the cruise. For many reasons, the gut pigment technique is less useful for copepods. However, healthy animals were obtained by net tows and bottle incubation experiments with Calanus (predominantly C. glacialis) were performed. This will not only give us feeding rates, but will also allow us to determine selectivity indices for various food sources. Water samples from before and after the incubations were preserved in Glutaraldehyde and Lugol.

A very important aspect was to closely monitor the food regime of copepods and appendicularians at the site of collection. We sampled water at three characteristic depths to determine the food for copepods and appendicularians by pigment analysis and microscopic examination. In order to determine the ingestible size fraction for copepods and appendicularians, water was divided into 4 size fractions: total chlorophyll (GF/F), > 5 (m (ingestible for copepods), < 82 (m (smaller than the inlet filter of small appendicularians), and < 150 (m (smaller then the inlet filters of large appendicularians). For the gut pigment technique, samples were taken at stations S1 (both copepods and appendicularians), 24 (appendicularians only), 25 (both), 22, D1 (copepods only), 10 (copepods only), 11 (both) and 12 (both), which overall gave us a reasonable spatial coverage. Twenty-four-hour bottle incubation experiments with copepods were performed at stations E1 and 28. Simultaneously, microzooplankton grazing was determined using water from the same station, which will allow us to directly compare micro- and mesozooplankton grazing impact. Additional samples of freshly collected appendicularians and copepods, as well as of their feces, were taken and preserved in Glutaraldehyde for examination of the gut content by means of scanning electron microscopy. We hope that our combined data will yield information of rate processes of primary production (obtained from Marci’s microzooplankton experiment), bacterial production, microzooplankton and mesozooplankton grazing. According to the current NOW ship schedule, this was the only opportunity to obtain data on rate processes in the area of the polynya at this particular time of the year.

Fortier et al.

Our goals were (1) to test the zooplankton samplers designed for the 1998 expedition and work out deployment procedures from the foredeck of an icebreaker; (2) to describe zooplankton distributions in the North Water area in August; (3) to study the early growth of pelagic juvenile stages of fish, in particular Arctic cod (Boreogadus saida); and (4) to assess the biomass of the gelatinous fraction of the zooplankton (in collaboration with Welch of SHEBA-JOIS).

Objective 1. The 4-m2 zooplankton sampler was designed to obtain rapidly duplicate samples of the entire zooplankton assemblage with a single vertical tow from bottom to surface. It consists in 4 adjacent 1 m2 frames supporting 500 (m mesh nets (2) and 200 (m mesh nets. In addition, two small 50-µm mesh, 1.9 m long, cylindrical net with a 0.0075 m2 aperture were mounted on the sampler to collect the microzooplankton prey of fish larvae. Bridles are mounted so as to not interfere with water flow. Two Tsurumi-Seiko Co. flowmeters with backstops were mounted in the 200- and 500-(m mesh nets. The sampler is lowered to the bottom and the nets filter only during the upward tow. The sampler performed remarkably well after an increase in the weight of the depressor, and some adjustment in the procedure to tie the codends to that weight. Although very large in size, the sampler remains commensurate with the enormous capabilities of the cranes on the foredeck, and, after a few trials, we were able with the competent help of the deck crew to deploy it under strong gales.

The smaller 2-m2 sampler for horizontal tow is a well-proven work-horse in ichthyoplankton studies and our goal was simply to develop a strategy for deployment from the foredeck. After some experimentation that generated some cold sweat on deck, a technique was devised in which the net is towed from the side while the ship is moving astern. This “inverse tow” technique has proven very efficient, but it is doubtful that it can be used in moderately heavy to heavy ice cover, as backing in the ice often put the propellers at risk. Thus, further thinking is needed for the deployment under heavy ice cover of this horizontal sampler and the bioness system in 1998.

Objective 2: Zooplankton samples were obtained with either nets at 12 of the 19 stations occupied during the expedition. This should provide some insight into East-West differences in the zooplankton assemblage that can be related to the distribution of birds and mammals and to differences in the composition of bird communities on both sides of the polynya.

Objective 3: Over 200 fish juveniles (8 to 34 mm in length) were sampled, measured and preserved in ethanol for the ulterior analysis of otoliths. A majority of these where Arctic cod juveniles. This material will enable us to determine individual growth trajectories and the hatchdate frequency distribution of survivors in 1998. Our goal is to determine interannual differences in growth and hatchdates among three years (1997, 1998, 1999) and to relate these interannual differences to the dynamics of the North Water (timing of opening, patterns of surface warming and biological productivity).

Objective 4: To reconstruct the flow of energy and carbon in the trophic web of the North Water, it is necessary to assess the biomass and carbon content of the main trophic compartments. Whereas this can be done a posteriori for most groups of zooplankton, the analysis of gelatinous plankton requires that the animals be identified and measured fresh and frozen separately. This was done for the 12 stations. The plan is for Welch to continue the sampling and analysis of gelatinous plankton during the voyage of the LSSL to the Beaufort Sea. Whatever Arctic cod juveniles are sampled during this transit will also be measured and preserved in ethanol for a comparison of early growth between the North Water and the Archipelago (Objective 3).

Seabirds and mammals

I. Stirling (Canada), N. Karnovsky (USA), M. Holst (Canada)
Introduction. Although the Northwater has long been assumed to be important to large numbers of seabirds and marine mammals for feeding, migration, and overwintering, the relative significance of different factors to each species or taxonomic group is not clear. The August 1997 cruise of the CCGC Louis St. Laurent provided an opportunity to collect data on the pelagic distribution of seabirds and ringed seals in the area of the Northwater and possibly correlate such observations with oceanographic data being collected by other investigators. In August, the seabirds are at the end of their breeding seasons and this cruise provided a rare opportunity to observe the pelagic distribution of seabirds as they finish the energetically taxing task of raising their chicks and for some, preparing to migrate.

Seabirds. Surveys were conducted from the bridge of the ship while the ship was in transit from station to station. All seabirds within a 300 m arc in a 90( quadrate off of one side of the ship were counted. For each bird, flight direction and behaviour (feeding, sitting on the water, sitting on ice, flying) were noted. Birds that followed the ship or were attracted to the ship were noted but will be discounted in the analysis. In addition, weather and sea-state conditions, ice type and coverage were also recorded.

The main species recorded were large numbers of dovekies (Alle alle) thick-billed murres (Uria Lomvia) and northern fulmars (Fulmaris glacialis) and fewer numbers of black-legged kittiwakes (Rissa trydactyla), black guillemots (Cepphus grylle), Ivory gulls (Pagophila eburnea) and glaucous gulls (Larus hyperboreus). Three Sabine’s gulls (Xema sabini), two Ross’ gulls (Rhodostethia rosea) and one Atlantic puffin (Fratercula arctica) were seen. Non-seabird species that were recorded included several eider ducks (Somateria sp.) and ruddy turnstones (Arenaria interpres). One Bairds’ sandpiper (Calidris bairdii) and one sanderling (Calidris alba) landed on the ship.

Thick-billed Murre densities were highest in the vicinity of Coburg island where they seen carrying fish back towards the island. Several Murres off the west coast of Greenland were with fledged chicks in the water. Dovekie densities were highest in the Greenland side of Baffin Bay. Dovekies, black guillemots and ivory gulls were most often seen in association with ice floes. 

The seabird distribution and abundance data will be analyzed in relation to the physical hydrograhic data and the measures of biological productivity collected by other investigators during this cruise. These results will be an important component in assessing the role of seabirds in the NOW ecosystem which will be explored further during next spring and summer.

Seals. Throughout the cruise, 24 hour observations were maintained from the ship’s bridge, except during periods when heavy seas prevailed or, toward the end of the trip, during those hours in the middle of the night when it was too dark. As of the time this report was written (prior to observing between the last station and Resolute), we counted a total of 143 seals, including those that were off transect and a small number that were hauled out on the ice. The species composition was as follows: ringed seals - 87; harp seals - 45; bearded seals - 4; hooded seal - 1; and unidentified - 6. No walruses or cetaceans were observed.

Not surprisingly, the ability to observe pelagic seals appeared to be most affected by sea state. Seals were easiest to observe when the sea was calm and most difficult to see when it was rough. However, it was also extremely valuable to be able to survey areas where seals did not seem to be present, under ideal conditions, because it gave us greater confidence in concluding that relative abundance was indeed lower in some areas than in others. Interestingly, we also found in some areas where seals appeared to be more abundant, we were still able to record them in less than ideal conditions.

We have not yet been able to analyse our data in detail but the following observations were interesting to us: 1) in general, we saw more ringed seals in areas where there was some ice present, independent of sea state; 2) a transect from west to east across Smith Sound, under perfect conditions, indicated a low relative abundance of seals, while transects in and out of northeastern Jones Sound appeared to be relatively high, as did one north-south transect done to the east of Devon Island; 3) deep water areas in the centre of the bay had very low numbers of seals, even along ice edges; and, 4) there appeared to be more seals in the eastern portion of the large area of pack ice in the north-central part of Baffin Bay, south of Smith Sound, than in the western portion. With the exception of a small portion of northeastern Jones Sound, we were not able to survey areas close to the coast. 

The results of this survey indicate that, although difficult, pelagic surveying of the distribution of ringed seals is practical and will provide an additional useful tool to be applied during the more intensive studies planned for 1998.
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Appendix 2 Sediment traps placed on NOW moorings (August 18-27, 1997)

BIOTRAP


Mooring Location: N2
Country Supplying: Canada



Date Moored: 19-08-97 (1:21 20-08)

Collection Area (m2): 0.125



Latitude:  78( 21.263' N

Diameter (cm): 61




Longitude: 74( 42.738' W

Height (cm): 154




Water Depth (m): 478

Overall Shape: funnel






Weight (air) (kg): 68

Weight (water) (kg): 29.5

Number of Sample Cups: 14

TECHNICAP

Mooring Location: S5


Country Supplying: Canada



Date Moored: 21-08-97 (13:50)

Collection Area (m2): 0.112



Latitude:  76( 22.590' N

Diameter (cm): 40




Longitude: 77( 24.026' W

Height (cm): 175




Water Depth (m): 364

Overall Shape: cylinder with internal funnel




Weight (air) (kg): 44

Mooring Location: S2 
Weight (water) (kg): 20



Date Moored: 22-08-97 (19:19)

Number of Sample Cups: 



Latitude:  76( 17.385' N

  Model PPS 3 (series 41)- 6


Longitude: 71( 56.370' W



  Model PPS 3/3 (series 9119)- 12


Water Depth (m): 565

OSU (Tracer 15)  

Mooring Location: S4
Country Supplying: USA



Date Moored: 25-08-97 (14:12)

Collection Area (m2): 0.5



Latitude:  76( 15.75' N

Diameter (cm): 100




Longitude: 74( 10.26' W

Height (cm): 226




Water Depth (m): 441

Overall Shape: funnel






Weight (air) (kg): 125

Weight (water) (kg): 55

Number of Sample Cups: 14

PARFLUX


Mooring Location: D1

Country Supplying: Japan



Date Moored: 25-08-97 (21:17)

Collection Area (m2): 0.5



Latitude:  75( 14.943' N

Diameter (cm): 91




Longitude: 74( 58.766' W

Height (cm): 152




Water Depth (m): 470

Overall Shape: funnel






Weight (air) (kg): 70

Weight (water) (kg): 35

Number of Sample Cups: 21

