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Overview

The fourth oceanographic cruise of the Joint Ocean-Ice Study (JOIS) occurred during July-October 2001. The cruise was supported by the Canadian Coast Guard on the CCGS Sir Wilfrid Laurier as a component of its annual western Arctic Patrol. Scientific collaboration was trilateral – Canada, Japan and the USA. The Canadian Institute of Ocean Sciences (DFO), the Japan Marine Science and Technology Centre, the US Pacific Marine Environmental Laboratory (PMEL), the US Army Cold Regions Research Engineering Laboratory (RREL) and the International Arctic Research Center (Fairbanks) were partners in the science programme of Leg 2. 

Goal

The objective of the research in 2001 was an improved understanding of the character and causes of variability and change in the Beaufort Sea and Canada Basin. There were dramatic changes in the waters and ice cover of the Arctic Ocean during the 1990’s. However, it is not yet clear whether these changes were an anthropogenic shift in the climate of the North Polar Region, or whether they reflect natural decadal variability in the ocean-ice-atmosphere system. The observational approach during 2001 was based on physical and hydrochemical measurements. Ancillary observations by acoustic backscatter and sediment collection provided proxy monitors of biological cycles and their relationship to physical forcing. 

Methods

The objective of JOIS-2001 was addressed through (1) a ship-based survey of waters across the southern Beaufort Sea between Dolphin and Union Strait and the Chukchi Rise (115(W - 160(W) during September, and (2) the maintenance of an array of moored instruments to measure ocean and sea-ice properties throughout the year. 

Water properties were surveyed to assist in the identification and mapping of five important components of the Arctic cocktail: river inflow, ice, Pacific-derived inflows and Atlantic-derived inflows via both Fram Strait and the Barents Sea. The balance between inflows from various sources and outflows establishes the present oceanographic climate of the Arctic Ocean, its ice cover and its biological productivity. The variables measured from sampled water during the JOIS-2001 cruise were salinity, oxygen-isotope ratio, dissolved oxygen, dissolved nutrients (nitrate, nitrite, phosphate, silicate). Radioactive tracers 129I (iodine) and 137Cs (cesium), derived from nuclear-fuels reprocessing in western Europe provide time scales for estimating the rate of water circulation at intermediate depths in the Arctic Ocean. A profiling CTD system (SeaBird-25) provided continuous profiles of temperature, salinity, dissolved oxygen, light transmission and chlorophyll fluorescence. 

Instruments deployed on moorings measure temperature, salinity, current, ice drift, ice draft, storm waves, storm surge, acoustic backscatter (related to zooplankton abundance) and sediment accumulation over 12‑24 months. 

Activities

· Servicing of moorings to measure current, temperature and salinity along the continental slope between Banks Island and the Chukchi Rise

· Servicing of moorings to measure circulation and upwelling in two large sea valleys of the Beaufort Sea, Barrow Canyon and Herschel Canyon

· Oceanographic sections with hydro-chemical sampling across the continental slope at intervals between Banks Island and the Chukchi Rise

· A longitudinal oceanographic section through Amundsen Gulf and a transverse section just behind the sill

· Servicing of moorings to measure ice draft, ridging and drift at three locations in the south-eastern Beaufort Sea

· Servicing of a mooring to measure carbon flux and associated oceanographic conditions in Amundsen Gulf

· Installation of an ice-based array to measure ice-cover stress and strain in the central Beaufort Sea and atmospheric wind and temperature

Personnel

9 Joining at Kugluktuk on September 6

Humfrey Melling, Mary O’Brien, Mary-Louise Timmermans, Peter Gamble, Ron Lindsay, Bon van Hardenberg, Shigeto Nishino, Hirokatsu Uno, Darren Tuele, 

1 Leaving at Tuktoyaktuk on September 18

Darren Tuele
6 Joining at Tuktoyaktuk on September 18

Doug Sieberg, Jackie Richter-Menge, Bruce Elder, Sigrid Salo, Jim Overland, David Walsh

8 Leaving at Tuktoyaktuk on September 25

Peter Gamble, Ron Lindsay, Bon van Hardenberg, Jackie Richter-Menge, Bruce Elder, Sigrid Salo, Jim Overland, David Walsh

1 Joining at Tuktoyaktuk on September 25

Koji Shimada

6 Leaving at Nome on October 7

Humfrey Melling, Mary O’Brien, Mary-Louise Timmermans, Shigeto Nishino, Hirokatsu Uno, Koji Shimada
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Container workshop on the well-deck of the CCGS Sir Wilfrid Laurier (Peter Gamble, proprietor). This workshop is essential to the preparation of instrumentation prior to its deployment on moorings.

Locations for Leg 2 of the JOIS 2001 cruise aboard the CCGS Sir Wilfrid Laurier, September 2001

Small circles mark CTD’s, filled circles mark X-CTD drops, crosses mark rosette casts, large circles mark mooring recoveries, diamonds mark mooring deployments. The shaded area spans the area of the ice stress-strain array that was deployed to drift on the pack ice of the Canada Basin. 
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Leg-2 station locations in relation to ice conditions in the Beaufort Sea in early September 2001

Leg-2 station locations in relation to ice conditions in the Beaufort Sea in early October 2001
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Median ice conditions in the Beaufort Sea at the time of historical minimum ice extent in [image: image6.jpg]


in late September

Overview

Achievements in Relation to the Science Plan

During the 30-day duration of leg 2, the CCGS Sir Wilfrid Laurier travelled more than 3000 nautical miles. 

The science team completed 50 rosette/CTD casts for seawater sampling on 5 hydrochemical sections, and 56 CTD casts on supplementary hydrographic sections and at sites for mooring recovery and deployment. The science team took advantage of the unanticipated penetration into the Canada Basin at 140(W to complete a highly resolved Station-A hydrographic cast at 73(15’N and a Line-A section back to the shelf break in Herschel Canyon. Line-A/Station-A monitoring, which has continued intermittently under Canadian leadership since 1987, has provided valuable insights into the character, origin and significance of recent change in the Canada Basin. Expendable CTD probes were deployed at 36 locations, along Line-A and at 15-mile intervals along the continental slope between 140( and 160(W.

Ten oceanographic moorings were recovered at 8 sites, under conditions ranging from ice-free to challenging. Thirteen oceanographic moorings were deployed at 11 sites between 123( and 155(W. The retrieval of most of these moorings is planned for the late summer of 2002, after a year-long deployment.

A mooring installed at the mouth of Herschel Canyon carried the Monkey, a novel instrument designed to acquire CTD profiles four times daily over a 12-month deployment. A successful operation of the Monkey in the Arctic could open new possibilities for unattended hydrographic observations in such remote areas.

An instrument that acquires images of surface phenomena, such as freezing in leads and the rafting and ridging of sea ice was deployed for the first time on this cruise. This prototype utilizes rotary scanning sonar positioned at 50-m depth in much the same manner as marine radar is used from a ship. Eight images over a 1-kilometre-diameter disc will be acquired and stored daily over the 12 months of the deployment. 

An array for the measurement of pack-ice stress and strain was installed using the ship’s helicopter at 9 sites in the vicinity of 73(N 138(W. At the central site, additional instrumentation was deployed to measure surface weather and changes in ice thickness. All instruments in the array will report observations via satellite as they drift westward along the Alaskan coast. The array will not be recovered. 

Strike Action

Labour action by PSAC members (ship’s crew and EG scientific staff) caused the loss of 3 days ship time from the science programme.

Impact of September 11

The temporary suspension of air travel delayed the arrival of the IOS, PMEL and CRREL scientific personnel. These delays necessitated a re-profiling of the science programme. With re-profiling, the impact of the delays on the science programme was negligible.

Impact of Ice Conditions and Weather

Except in eastern Amundsen Gulf and in the area of Tuktoyaktuk, ice provided a continuing challenge to the progress of the ship and conduct of the science programme. The preceding figure, which depicts median ice conditions for the area in late September, suggests that the ice conditions encountered in September 2001, displayed in the weekly regional ice charts from the Canadian Ice Service, were slightly worse that average. The over-plotting of stations on these charts reveals that much of the ship’s scientific work was completed in areas of significant (more than 5-tenths ice concentration). Noteworthy in relation to ice cover are the progressions of the CCGS Sir Wilfrid Laurier northward to 73( at 138(W to deploy the CRREL/PMEL ice-stress array and north-westward to 72(N at 160(W to complete a hydrographic section across the long-awaited warming stream of fresher North Atlantic water that is now entering the southern Canada Basin. The completion of both penetrations northward into multi-year ice is a credit to the resolve and navigational skills of the captain and officers of both crews of the CCGS Sir Wilfrid Laurier. 

Weather was good throughout leg 2. There were no severe storms, and visibility inhibited planned helicopter use only occasionally. Only at the end of the leg, when the CCGS Sir Wilfrid Laurier was in 10-tenths ice northwest of Barrow, did a forecast of strong southeast wind cause abandonment of the hydrochemical section in this area for fear of ice pressure and ridging. A change in crew via helicopter to Tuktoyaktuk was completed in excellent weather from a location 20 miles out, to the northwest of Toker Point, in less time than anticipated. The success of this operation provided an additional 4-5 days of time for the science programme, since the alternative location for changing crew required a round-trip detour of 1040 nautical miles to Kugluktuk.

Planned activities that were not completed

Some of the activities planned for leg 2 were not completed. In some cases, this is immaterial since alternatives were substituted to meet the exigencies of ice, or to take advantage of unanticipated opportunity (e.g. Line-A, Station-A).

CTDs

2 stations of the section along the sill of Amundsen Gulf were inaccessible in heavy ice

3 stations north of the shelf edge at 134(W were cancelled to advance the schedule

A triangular pattern of close CTD stations over Herschel Canyon was cancelled to advance the schedule 

Expendable CTDs

The along-slope section by X-CTD from Herschel Canyon was not completed beyond 160(W to the Northwind Ridge because of the combined influences of heavy ice, worsening weather and schedule

Hydrochemical Sections

Some sections were re-positioned in longitude to maximize access to deeper waters on the continental slope

2 stations at the seaward end of the Amundsen Gulf section (over the sill near 72(N 131(W) were inaccessible in heavy ice

The 2500-m station at the north end of the 160(W section was abandoned because of ice and worsening weather

The Northwind Ridge section at 74(N was inaccessible in heavy ice

Mooring Recoveries

The Institute of Ocean Sciences mooring at Site 8, deployed in 1999, did not come up on command although both releases were communicative. The top instrument (an ice-profiling sonar) was cut free with a dragging line. Pressure from the schedule precluded dragging until the bottom instrument, an ADCP with a 2-year data record, was retrieved. This instrument and the releases remain in position for recovery in 2002. 

A non-buoyant fragment of a Jamstec mooring deployed in Barrow Canyon in 1999, and damaged during dragging in 2000, was not recovered. The fragment is about 10 m long in 270 m of water. Extensive new ice at the location in early October permitted the completion of only two grappling operations, neither of which was successful.  Dragging at this site will also be required in 2002, if ice conditions permit.

Narrative

September 19

Additional scientific personnel joined the CCGS Sir Wilfrid Laurier last night at Tuktoyaktuk (2 from CRREL, 2 from PMEL, 1 from IARC and Doug Sieberg from IOS). Darren Tuele left the ship to come south.

The CRREL/PMEL work is our first priority now since the weather is excellent for flying, and this work cannot be squeezed opportunistically into scraps of ship time that might be left before crew change. The CRREL/PMEL work requires several days of concentrated effort. 

We are presently heading northwest and then north along 139(W, where a passage into the pack is clear on the radar imagery. The ship may be able to reach the 3000-m isobath, where we will have time to complete something like a Stn-A profile, with several casts to provide higher resolution of sampling in the vertical. Louise is planning some yo-yo casts for microstructure below 2000m.

To date we have achieved the following:

1) Longitudinal CTD and geochemical section from Dolphin and Union Strait almost to the sill of Amundsen Gulf SW of Sachs. The station on the sill and the reference station on the 1500-m isobath in the Basin were inaccessible because of heavy ice.

2) Transverse CTD section behind the sill in Amundsen Gulf, with the exception of the station on the northern side-wall. These two sections in combination clearly reveal a ongoing renewal of deeper waters in the westernmost basin - higher temperature, salinity and oxygen - and a hint of some renewal in the central basin where Fiona's mooring is located. The transverse section clearly reveals the rotational nature of circulation in this fiord. The deep inflow over the sill is confined to the southern sidewall, having followed the continental slope as a boundary current from the west.
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Preparation of the grappling gear for dragging up the mooring at Site 8 northwest of Sachs Harbour on Banks Island. Despite operable releases, this mooring did not surface in response to acoustic command from the surface

3) Recovery of the sediment trap mooring at AG05. Sea conditions were good, but recovery was complicated by short ranging distances on the releases. Subsequently we tested all releases on board for successful operation at the depths (600 m) and ranges (1200 m) needed for this location. The poorly performing releases from the mooring are being punished. The Honjo trap appeared to operate correctly, but malfunction of the Baker trap is suspected because virtually no sediment was collected.

4) Trouble-free recovery of the Jamstec mooring north of Cape Dalhousie in cooperative ice conditions. The Laurier was able to bully one 30,000T floe out of harm's way before the release.

5) Trouble-free deployment of the replacement mooring at AG05.

6) Recovery of the ice-profiling sonar from site ITT99-8, but not the ADCP or releases. Releases at this site appeared to operate but the mooring did not surface. We proceeded to set a drag wire several times under definitely uncooperative ice conditions, using a variety of approaches that represented the talents and interest of all on board. The top instrument floated up when the drag wire severed the kevlar line. We had the bottom of the mooring at least twice, and dragged it several hundred metres under higher tension. However the mooring was lost twice on the vertical lift to the rail. Officers, deck crew and IOS folk worked very hard and long on this, and disappointment was high as we turned our backs to address other aspects of the science program. The 2-year data record in the ADCP, its value ($100k), the operable transponders and our precise knowledge of location warrant a return visit next year. The IPS retrieved here contained a full 26-month record.

7) An ADCP/IPS mooring for ice measurements over the next 12 months was deployed at site ITC01- 8. This is a revision of the original plan for a 24-month deployment at this site.

8) Textbook recovery of two ice-measurement moorings at site ITT99-2. All three instruments yielded full 24-month records.

9) Textbook recovery of two ice-measurement moorings at site ITC00-1. All three instruments yielded full 24-month records.

10) CTD section along Kugmallit Sea Valley from the shelf edge to the 15-m isobath north of Tuktoyaktuk.

11) Completion of a 17-station CTD pattern at the head of the Kugmallit Sea Valley.

The ship, officers, crew and scientific complement have done very well under the challenges posed by the events of September. We have a strong commitment and involvement from Captain Mark Taylor in this work. Ice conditions have steadily improved here and along the Alaskan coast and the weather is very good. I am optimistic that the science programme will meet all of its objectives before this leg of the cruise terminates at Barrow in early October.

September 25

Since my last report on progress, also filed from this location, the Laurier has completed an exciting sortie far into the multi-year ice along 139 W. With the blessing of good weather and a lead of reduced ice concentration just where it was needed, we reached the 3100 m isobath and a latitude of 73 14'N. Let's call this ‘Station A’.

On its first deep cast since delivery (to 3000 m), the new Hawboldt winch quickly developed serious spooling problems. We endured several tedious backhauls at less than half a metre per second in order to complete a highly resolved hydrochemical profile at this site. Continued problems with the spooler slowed our progress back to the south. We could not complete as many stations as were planned along the Line-A section back to the shelf edge because of these delays.

Today Bon van Hardenberg, Ron Lindsay and Peter Gamble left for Institute of Ocean Sciences, accompanied by David Walsh who returns to Fairbanks. The CRREL/PMEL team of 4 also departed. Mary O'Brien has volunteered to stay on until Barrow and we gain Koji Shimada from Jamstec. The science complement numbers seven for the next 9 days.
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Our list of accomplishments is continued below:

12) A full-depth hydrochemical station at 73 14'N 138 00'W (Station A) for the variables that we were prepared to sample, at 36 levels. An additional drop permitted acquisition of 30-litre samples for cesium analysis at 4 levels.

13) Deployment of 9 stations in a stress-strain array on old ice north of 72(30'N (CRREL/PMEL). These stations were installed by helicopter from the ship during an opportunistic 2-day period of good weather. Sensors, which report position, ice-stress and temperature data via Service Argos, will not be retrieved.

14) Deployment of an ice-mass balance site at the centre of the stress-strain array (CRREL/PMEL), again by helicopter. This station includes a surface meteorological station, snow depth, ice thickness and ice stress, all reported via Service Argos.

15) A full-depth hydrochemical section from Station A to the mouth of Herschel Canyon, comprising 7 stations with the inclusion of Station A. At least 121 levels were sampled at each location. The section was augmented by X-CTD drops interleaved with the rosette stations.

16) Deployment of a Jamstec mooring (MCJ-01) at the mouth of Herschel Canyon (east side) in 500 m of water. This mooring carries an impressive array of instruments to measure temperature, salinity and circulation at the interface between the circulation regimes of the Beaufort shelf and slope.

17) Deployment of the IARC "monkey" mooring (ASB) at the mouth of Herschel Canyon (west side) in 460 m of water. The active component of this mooring is the "monkey", an autonomous CTD package that climbs the wire to acquire four vertical profiles of temperature and salinity each day. The mooring also carries an ice-profiling sonar to measure the thickness of sea ice that drifts over the site.

18) Deployment of the Internally Recording Imaging Sonar IRIS at the shelf edge north of Tuk (125-m isobath). This instrument is a prototype developed at IOS to collect 1-kilometre-diameter images of the ocean surface or the ice at 3-hour intervals throughout the year. The objective is to study freezing in leads, the under-surface geometry of sea ice in three dimensions (with an intent to discriminate first-year floes from old floes) and improve the calibration of ice-draft profiles collected to understand Arctic climate change.

19) Deployment of an ice-monitoring mooring at the same location as the IRIS. This mooring carries ice-profiling and doppler sonars (IPS & ADCP) and a temperature-salinity recorder and will operate for two years before recovery. These instruments record detailed sections of ice draft for study of seasonal and interannual changes in the ice climate, and detection of features of extreme draft that present hazards to offshore and seabed structures.

20) Deployment of an ice-monitoring installation at a mid-shelf location north of Tuk (55-m isobath). This installation comprises two short moorings that carry ice-profiling and doppler sonars and a temperature-salinity recorder. These instruments will be retrieved one year from now. 

21) Deployment of a new hybrid sonar designed to measure storm waves during the open-water period and ice draft during the winter. Positioned on the 35-m isobath, this instrument is optimally positioned to observe surface processes in the Cape Bathurst Polynya. This prototype instrument is a collaborative project among DFO(IOS), NRCan(GSC, PERD) and ASL Environmental Sciences Inc. The wave measurements will support the collaborative development of a wave-surge forecast model for the Beaufort Sea and studies of coastal flooding and erosion.

Once again, I am pleased to report that we are delighted with the competent and committed support provided by the officers and crew of the Sir Wilfrid Laurier. Our list of achievements on this cruise has grown steadily over the last 2 weeks and there are happy, if tired, faces throughout the science team.

Following crew change, the Sir Wilfrid Laurier will proceed westward to Herschel Canyon, where a Jamstec mooring awaits recover, and then to the North slope to complete hydrochemical sections across the continental slope and additional mooring work north of Prudhoe and in Barrow Canyon. From Barrow, a push to the northwest will permit completion of a section across the north Chukchi slope and possible a short section at the junction of the Chukchi slope and the Northwind Ridge.

September 28

Here we are at 71(15’N 145(00’W, having lots of fun with Seabird technology in cold weather! 

We were up at 7am this morning but have not yet (2 pm) completed a profile to 2500 m. First, the pylon would not trigger the bottles reliably. Our troubleshooting took us from a corroded Impulse under-water connector, through the slip rings, to the deck unit and back to the mechanical components at the top of pylon. It appears that we had a compound problem - poor electrical connectivity to the pylon, and dirt (or salt crystals) interfering with the magnetic activation. 

When we got this sorted out, the pylon and the CTD were so chilled that ice formed in the SeaBird plumbing and within the magnetic activation assembly (even though the air temperature is only -2C!). We aborted the cast at 100 m and brought up the rosette for a thorough work-over with a hair dryer and warm water. The engine room has supplied us with heat lamps and tarpaulins to construct a more effective breeze barrier. I think we are now back in business. But we have had a good lesson in the vulnerability of the SBE approach to CTD's in freezing climates.

We are unimpressed with the Impulse underwater connectors that are used in large numbers to tie together the SeaBird CTD. We have already used up several pigtails in preparing a new connecting cable from the pylon to the SBE25. Some new bulkhead connectors are required to replace existing ones with corroded pins. 

October 1

We are now (9 am Monday) completing a short CTD section across Barrow Canyon. Louise and I  started this section at 2 am following maintenance on the ship's cyclo-convertor on Sunday evening. Skies are overcast and a light snow is driven into our faces by a 20-kt easterly wind. The temperature is -10 C. 

This afternoon we will set a dragging wire through the nilas that has spread over much of the sea surface with decreasing temperatures over the past 2 days. On the wire are hooks to snag a section of a mooring deployed in Barrow Canyon in 1999, and not yet recovered. This afternoon, the CIS Dash-7 will fly ice reconnaissance to the area of the Northwind Ridge, in preparation for our push more than 150 miles northwest to complete a hydrochemical survey over the continental slope in this area. To maximize the ship time available for science, the Laurier will subsequently make passage directly from this area to Nome, without detouring to Barrow for disembarkation of scientific staff. 

During our passage west over the last week, we have uncovered clear evidence that the warming of the intermediate water in the Arctic, initiated in the Eurasian sector in 1989, has finally penetrated into the North American sector. Temperatures above 0.6 C have been observed in association with temperature maximum at reduced salinity near 350 m as far east as 149 W. We have also sampled a large eddy of Bering/Pacific water in the deep water of the Canada Basin to the northeast of Barrow. Radarsat images clearly show the influence of this warm (6(C) pool in reducing the concentration of pack ice in this area. The existence of this eddy here is consistent with ideas developed by Jamstec colleagues concerning the dispersion of Bering/Pacific water in the Canada Basin. This circulation complements the long recognized advection of Bering/Pacific water eastward along the continental slope during some phases of the north polar atmospheric circulation.

Spooling problems with the new Hawboldt CTD winch have been temporarily resolved through the efforts of the engineering staff of the Sir Wilfrid Laurier. This fix must, however, be regarded as temporary until a more satisfactory resolution of winch problems can be worked out with the manufacturer.

We are encountering significant problems operating the CTD and rosette sampler in the unsheltered area available for this activity on the port-side boat deck. Wind and low temperatures have caused deleterious icing of the CTD, of sample bottles (particularly valves) and of the rosette pylon. The ship's crew has rigged tarpaulins to shelter the area, and have provided radiant heat lamps to cut the chill. With some continuing difficulty at ambient temperature below -4(C, we are managing to operate and sample within this enclosure. The present temperature of -10(C is probably the absolute minimum at which such ad-hoc operations are viable without significant improvement in this facility.

The CTD winch and block are also vulnerable at this temperature. The pulley wheels, which ice up and freeze immobile, will have to be modified and heated to enable safe operation in polar seas in late autumn.

Our list of accomplishments is continued below:

22) Recovery of a Jamstec mooring on the axis of Herschel Canyon in 260 m of water. This mooring carried an array of instruments to measure temperature, salinity and upwelling through this canyon onto the Beaufort shelf.

23) A longitudinal hydrographic section by X-CTD along the 500-1000 m isobath between Herschel Canyon and Barrow Canyon

24) A hydrochemical section across the continental slope at 145(W

25) Deployment of a Jamstec mooring in 500 m of water in a steep sea valley cutting through the continental slope at 149(W. This mooring also carries instruments to measure upwelling onto the the Beaufort shelf .

26) A CTD section across the continental slope at 149(W.

27) A hydrochemical section across the continental slope at 153(W and out to the 2500-m isobath, which clearly shows the interaction between "old" and "new" intermediate waters at 300-1000 m depth, and the dispersal of Pacific-originating waters northward across the continental slope.

28) Recovery of a Jamstec mooring on the axis of Barrow Canyon in 260 m of water. This mooring carried an array of instruments to measure temperature, salinity and downwelling of Pacific-originating waters through this canyon into the Canada Basin.

29) Deployment of three Jamstec moorings in Barrow Canyon, on the east wall, on the axis and on the western side. These moorings continue the study of seasonal and interannual change in fluxes of Pacific-originating waters into the Arctic Ocean.

30) A high-resolution CTD section across Barrow Canyon that reveals the downwelling of two distinct warm water masses into the Canada Basin, and dramatic interleaving structures.

The transition of the science programme to the new crew on September 26 was seamless. Since crew change, the programme has continued to benefit from the expertise and commitment of competent leadership and of capable officers and crew. The seeming ease of mooring deployments and recoveries, in the face of challenging ice conditions and poorly known bathymetry, is a pleasure to behold. The contribution of ship's personnel to winch repair and the weatherproofing of the rosette station is greatly appreciated.

October 3

By last night we had worked our way north through 10/10 ice to the 1000-m isobath at about 159(W. Since the weather was beautiful (high pressure, clear skies, aurora) we stopped working when we finished this station at midnight, expecting to continue north to the 2000-m isobath in the morning. Our plan was to work the two remaining stations on this line while Koji travelled by helicopter to deploy X-CTD's at stations further north, and also along the 700-m isobath to the northwest and southeast, as a continuation of the longitudinal section along the continental slope. 

Today was a disappointment. The wind picked up from the southeast overnight, and the speed is forecast to increase to 25-35 knots by afternoon. Captain Thomas is concerned about the ship being caught under pressure in the ice, and we are making our way south without completing the Chukchi-slope section north to the 2000-m isobath. The plan to conduct X-CTD drops using the helicopter has also been abandoned because of concerns expressed by the pilot about search-and-rescue response and about landing on the ice.

We were able to complete five hydrochemical stations between the 150-m and 50-m isobaths on our way south towards Hanna Shoal. Water at 5-6(C on the 31 isohaline, such as observed to the northeast of Barrow, was observed on this section also, but the thickness of the layer was not as great.

Appendix 1: Locations of Moorings associated with the JOIS-2001 in the Beaufort Sea
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Appendix 2: Locations of CTD and CTD/rosette profiles (continued)
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Appendix 3: Locations of profiles by expendable CTD (X-CTD)

[image: image12.emf]Cast Date UTC LatDeg LatMin LonDeg LonMin

1 21-Sep-01 17:38 73 12.387 137 57.689

2 22-Sep-01 07:08 73 06.096 138 53.473

3 22-Sep-01 14:02 72 49.903 139 38.301

4 22-Sep-01 14:28 72 49.937 139 38.994

5 22-Sep-01 20:02 72 43.651 140 25.685

7 23-Sep-01 00:00 72 15.129 141 03.745

8 23-Sep-01 02:22 71 53.133 140 50.571

9 23-Sep-01 08:48 71 27.041 139 33.480

10 23-Sep-01 16:31 70 45.481 138 56.423

11 23-Sep-01 16:12 70 46.081 138 56.563

12 27-Sep-01 00:42 70 36.289 140 00.551

13 27-Sep-01 01:57 70 38.017 140 40.640

14 27-Sep-01 03:21 70 43.185 141 20.659

15 27-Sep-01 05:01 70 48.174 142 01.273

16 27-Sep-01 07:10 70 52.214 142 40.896

17 27-Sep-01 09:13 70 56.748 143 20.388

18 27-Sep-01 11:13 71 00.035 144 00.317

19 27-Sep-01 13:19 71 01.193 144 40.099

20 28-Sep-01 13:33 70 58.658 146 01.810

21 28-Sep-01 15:10 71 01.752 146 31.179

22 28-Sep-01 16:04 71 03.890 147 00.254

23 28-Sep-01 16:07 71 04.044 147 02.321

24 28-Sep-01 16:58 71 06.207 147 30.635

25 28-Sep-01 17:51 71 08.719 148 00.061

26 28-Sep-01 18:49 71 11.345 148 29.930

27 28-Sep-01 19:51 71 15.264 149 00.070

28 29-Sep-01 09:16 71 20.049 149 40.484

29 29-Sep-01 11:32 71 26.517 150 22.476

30 29-Sep-01 12:31 71 29.646 150 39.984

31 29-Sep-01 13:41 71 32.754 151 05.394

32 29-Sep-01 15:25 71 36.787 151 31.297

33 29-Sep-01 16:58 71 40.379 152 01.577

34 29-Sep-01 18:22 71 44.799 152 29.598

35 3-Oct-01 17:00 72 56.987 158 42.122

36 3-Oct-01 18:33 72 53.257 158 39.051



Appendix 4: Suggestions for improvement of the science capability of the CCGS Sir Wilfrid Laurier

Lab space: 

The lab space available is quite adequate to meet the needs of this year's science program, but will be seriously stretched by the demands of a full geochemistry program such as might be conducted during Theme-2002 (Canada-Japan). Other components of a multi-disciplinary science program could be left without adequate work space - instrumentation, sediments, plankton biology, hydrography, ... Space for at lleast one 20-foot container lab with full services is a high priority.

Storage space:

Accessible storage space is required for both refrigerated and frozen samples, at least 150 cu ft. A chest freezer could provide the sub-zero storage, but this should not occupy valuable space in the lab.

In addition, accessible guaranteed-no-freeze storage is needed for large volume samples such as iodine and cesium for radioactive tracer analysis, at least 300 cu ft.

These storage needs could be addressed by a second 20-foot container, appropriately equipped, or several smaller containers on the boat deck or higher.

Rosette shelter:

The present rosette-CTD station is a vast improvement over the previous set-up, but it remains completely exposed to wind and cold air. It is also vulnerable to wind-blown spray and precipitation that could contaminate samples for salinity, oxygen isotope and other analyses. The station offers little protection to personnel when drawing samples into containers for shipment and storage. Sampling bottles and CTD must be kept at temperatures above freezing at all times. The lack of shelter is already a problem (18 September, Beaufort Sea), with temperatures only a few degrees below freezing. As temperatures drop to -15 C in October, the present station will be difficult to operate for CTD and sampling work to modern standards.

Fabric drop sheets may be workable on the outboard side of the shelter but I believe solid walls with doors for through traffic may be needed to conserve heat on the side walls. A lowered ceiling would be an advantage.

This shelter must preserve the sight lines for the CTD operator and winchman.

In additions to shelter, a heat blower with significant btu capacity is needed to warm the shelter both when it is in use and when the equipment is in storage in readiness for action. A hot-air feed beneath the rosette could help maintain above-zero-temperature in this crucial area down near the deck.

Forward container lab

Install a standard-size sea-proof entrance door.

Install ventilation.

Clothing

New space for hanging outdoor clothing and footwear.

Rosette deployment

Video camera to monitor fore-aft wire angle c/w video display on the bridge

Hydrography lab

The Simrad echo sounder is poorly positioned on a shelf that compromises the use of quite a bit of space in this small lab. Perhaps the sounder could be re-positioned on the rear bulkhead above the work table?

Forward science lab

The capacity of the pump supplying seawater to the science lab exceeds the capacity of the drain to remove the flow. Refit the supply with a pump of lower capacity.

Install additional shelving above the sink counter. Please make the shelves high enough to accommodate 3-ring binders in a vertical position.

Provide high stools for use in the lab - 5 legs, non slide.

Provide a flat-screen monitor for relaying the video display from the Aldebaran navigation on the bridge and from the CTD computer. Such a monitor will occupy less counter space.

Double the UPS power for lab instruments.

Install flush-mounted T-nuts into the lab counters, or overlay the counters with plywood containing such fittings, in order that eye-bolts may be screwed in where needed to secure heavy instrumentation for seawater analysis. Such fittings will control the ad hoc proliferation of screw eyes over the counter tops.

Appendix 4: Correspondence with respect to the Hawboldt Winch

From: C.C.G.S. John P. Tully [mailto:tullyjp@pac.dfo-mpo.gc.ca] 

Sent: September 30, 2001 22:11

To: Bridge - CCGS Sir Wilfrid Laurier

Subject: Att: Chief Engineer Phil Dauphinee

Thanks for keeping us in the loop with problems with similar equipment fitted here. One thing that we were considering was that the scroll drive was out somehow either by teeth or alignment, but it seems that you have found a problem. We have had a few teething problems as well with the winch. Firstly, the thermostatic control valve didn't work and failed to prevent oil from going to the cooler; consequently, the oil got very hot on the deep casts. We simply removed it and put full flow through the cooler until we get a new valve for installation.

Secondly, it was noticed that the scroll, diamond shaft, was getting scored. This was caused from poor machining of the pawls and housing. The areas were dressed up and the damage seems to have subsided. I think they are going to replace the scroll shaft, as it is not in the best of shape.

Hopefully these are only teething problems as we are very happy with the winch for the CTD and other casts vs. our hydraulic system Swan Winches. 

In the refit we will install another pump to supply feed water to the winch and then it will be disconnected from the lab sea water supply and reduce fluctuations. I have proposed that we buy the same screw pump that you have, and fit a Variable Frequency Drive thus giving us a range from around 40 GPM to 120 GPM to the lab and incubators. This should meet science requests for some time. It is very costly $10K for pump, $1.1K for spare seal, $2K for Square D VFD. In your pump system I saw a pressure surge valve, How is it plumbed in, relief valve overboard? Is all of your piping SS to the lab manifold?

From:
john.huxtable@hawboldt.ns.ca 

Sent:
Monday, October 01, 2001 10:04 AM

To:
'DFO - IOS - Phil Lobb'

Subject:
Laurier CTD Winch

Further to our conversation of this morning and various e-mail transmissions for the Laurier, I believe that the possibility of the cable drum shafting should be investigated. My comments are as follows:

1) The drum is retained only at the motor end, with the bearing at the slip-ring end allowed to float.

2) If the drum has shifted, it will be in a direction away from the motor (towards the aft of the ship).

3) The drum cannot move any more than 0.48" total. After that, the floating bearing stops against a shoulder.

4) A single bolt through the centerline of the motor retains the drum. See drawing 008-0001-01 in the manual. Removing the motor end cover embossed with the “Hagglunds” name permits access to the bolt. Six bolts keep the cover in place. With the cover removed, tighten the central retaining bolt to a recommended torque of 280 lb-ft. This will pull the drum back into position if it is loose. Re-install the cover bolts and torque to 59 lb-ft.

5) If the drum did not shift, the level-wind screw shifted on the set-screws. Since they have re-positioned it back into place, just ensure the set-screws are all tightened.

6) If the drum did shift, please re-check clearance between the speed sensor and the notched plate. It may have changed. Also, you may need to put the screw back where it was before the drum moved (assuming the screw didn't shift).

7) After resetting the position of the drum and / or the screw, check the alignment of the level-wind chains.

From: CCGS Sir Wilfrid Laurier [mailto:laurier@pac.dfo-mpo.gc.ca]

Sent: Sunday, September 30, 2001 1:29 PM

To: 'Phil Lobb'; 'HAWBOLDT'

Cc: Bridge - CCGS Sir Wilfrid Laurier

Subject: Laurier - Hawboldt Winch Spooling 
On Saturday morning we moved the spooling shaft using a gear puller so that it was aligned with the cable drum. This appears to have solved the problem of the cable over wrapping when spooling back on the drum. We have since done a number of casts to a deep as 2500 meters without a problem. The reason for the drum shifting should be determined and corrected when the ship returns to Victoria. 
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1 DU01 08-Sep 13:53 68 17.976 113 30.051 85.0 84.8 39 P1/TX CTD

2 DU02 08-Sep 16:54 68 47.983 113 59.791 58.6 56 40 P2/TX CTD

3 DU03 08-Sep 19:58 69 06.057 115 24.037 115.0 110 41 P2/TX CTD

4 DU04 08-Sep 22:48 69 11.900 116 59.851 230.6 225 42 P2/TX/FSI CTD

5 CP05 09-Sep 02:41 69 39.126 118 35.013 530.6 510 101-112 P2/TX/FSI CTD/ROS

6 DT05 09-Sep 06:07 69 58.905 120 04.779 491.8 476 113-124 P2/TX/FSI CTD/ROS

7 AGT4 09-Sep 09:34 70 14.979 121 40.070 440.4 425 125-136 P2/TX CTD/ROS

8 AG05 09-Sep 13:23 70 32.459 122 54.465 649.3 626 137-148 P2/TX CTD/ROS

9 AGT 10-Sep 00:06 70 59.079 125 10.649 355.5 341 149-160 P2/TX CTD/ROS

10 AS03 11-Sep 06:16 72 00.702 128 41.291 417.8 400 43 P2/TX CTD

11 AS04 11-Sep 12:16 71 49.827 129 06.091 342.0 330 44 P2/TX/FSI CTD

12 AS05 11-Sep 16:27 71 38.807 129 31.631 289.5 280 45 P2/TX CTD

13 AGJ00 11-Sep 21:05 71 33.947 130 35.443 273.7 262 46 P2/TX CTD

14 AS06 12-Sep 00:45 71 24.793 130 04.080 85.2 80 47 P2/TX/FSI CTD

15 AG05 12-Sep 20:36 70 33.341 122 53.600 643.0 621 161-172 P2/TX CTD/ROS

16 AGT3 13-Sep 07:51 71 26.500 126 19.883 462.0 445 173-184 P2/TX CTD/ROS

17 CK5 13-Sep 15:34 71 52.357 127 38.683 425.0 410 185-196 P2/TX CTD/ROS

18 AS02 13-Sep 22:25 72 07.423 128 28.410 378.0 375 197-208 P2/TX CTD/ROS

19 ITT99-8 14-Sep 18:04 72 34.778 127 17.952 84.8 83 209 P2/TX CTD

20 ITT99-8 14-Sep 18:12 72 34.840 127 18.105 84.0 82 P2/TX CTD

21 ITT99-8 17-Sep 07:40 72 34.773 127 26.807 116.4 110 210 P2/TX CTD

22 CK5 17-Sep 18:38 71 52.995 127 41.764 412.0 410 211-222 P2/TX CTD

23 ITT99-2 18-Sep 13:07 70 56.367 133 40.934 80.0 78 223 P2/TX CTD

24 KC0075 18-Sep 15:32 70 44.251 133 42.300 69.6 66 224 P2/TX CTD

25 KC0065 18-Sep 17:10 70 32.178 133 43.663 62.0 59 225 P2/TX CTD

26 KC0055 18-Sep 18:32 70 21.149 133 48.962 54.4 50 226 P2/TX CTD

27 KC0045 18-Sep 20:23 70 11.583 133 35.065 50.0 43 227 P2/TX CTD

28 KB08 18-Sep 21:34 70 17.405 133 25.657 40.8 39 228 P2/TX CTD

29 KB09 18-Sep 22:25 70 15.083 133 09.075 35.6 33 229 P2/TX CTD

30 KB10 18-Sep 23:39 70 11.478 132 49.729 30.4 31 230 P2/TX CTD

31 KB11 19-Sep 00:48 70 07.820 132 30.210 29.0 23 231 P2/TX CTD

32 KB12 19-Sep 01:57 70 03.094 132 44.330 26.0 21 232 P2/TX CTD

33 KB13 19-Sep 02:52 69 58.743 132 58.790 21.0 16.7 233 P2/TX CTD

34 KB14 14-Sep 04:00 69 54.631 133 13.770 19.2 10 234 P2/TX CTD

35 KB15 19-Sep 05:10 69 49.811 133 30.055 12.0 10 P2/TX CTD

36 KB01 19-Sep 06:17 69 52.776 133 46.943 12.0 7 235 P2/TX CTD

37 KB02 19-Sep 07:36 69 56.395 134 07.321 14.0 12 236 P2/TX CTD

38 KB03 19-Sep 08:35 69 59.323 134 28.212 17.2 15 237 P2/TX CTD

39 KB04 19-Sep 09:34 70 02.337 134 47.965 25.6 22 238 P2/TX CTD

40 KB05 19-Sep 10:49 70 07.832 134 31.809 32.8 29 239 P2/TX CTD

41 KB06 19-Sep 11:55 70 12.635 134 14.356 38.8 36 240 P2/TX CTD

42 KB07 19-Sep 13:10 70 16.824 134 00.474 45.2 43 241 P2/TX CTD

43 A3 20-Sep 14:55 72 31.613 139 47.470 3005.0 2001 242-253 P1/TX CTD/ROS

44 A2 21-Sep 02:03 72 53.414 139 29.513 3055.0 2962 254-265 P1 CTD/ROS

45 A1 21-Sep 15:36 73 12.418 137 56.184 3024.0 2972 266-277 P1/FSI CTD/ROS

46 A1 21-Sep 22:42 73 13.326 138 03.659 3026.0 1000 278-289 P1 CTD/ROS

47 A1 22-Sep 00:20 73 13.867 138 04.716 3028.0 300 290-301 P1 CTD/ROS

48 A1 22-Sep 14:47 73 14.347 138 05.096 3030.0 600 302-305 P1 CTD/ROS

49 A4 23-Sep 03:48 71 47.199 140 07.454 2644.0 125 306-309 P1 CTD/ROS

50 A4 23-Sep 05:00 71 47.029 140 07.256 2642.0 2600 310-321 P1 CTD/ROS

51 A5 23-Sep 10:53 71 08.728 139 01.154 1953.0 1940 P1 CTD/ROS

52 A5 23-Sep 12:51 71 01.375 138 57.213 1885.0 50 322-323 P1 CTD/ROS

53 A5 23-Sep 13:09 71 01.381 138 56.995 1886.0 1870 325-336 P1 CTD/ROS

[image: image14.emf]54 MCJ01 23-Sep 20:22 70 25.010 138 15.640 566.0 555 P1 CTD

55 ASB 24-Sep 06:07 70 16.597 139 07.636 464.0 460 365 P1/TX CTD

56 A8 24-Sep 07:34 70 17.937 138 33.757 499.0 488 337-348 P1/TX CTD/ROS

57 A7 24-Sep 09:22 70 34.182 138 42.526 1017.0 1001 349-360 P1/TX CTD/ROS

58 A7 24-Sep 10:54 70 34.208 138 42.506 1017.0 600 361-364 P1/TX CTD/ROS

59 KC0100 24-Sep 21:07 70 59.641 133 44.584 109.0 105 366 P1/TX CTD

60 KC0055 25-Sep 00:57 70 19.668 133 43.667 52.0 35 367 P1/TX CTD

61 KC0045 25-Sep 11:03 70 11.492 133 34.860 43.0 36 368 P1/TX CTD

62 BMH9 25-Sep 13:31 70 04.896 133 29.635 35.6 32 369 P1/TX CTD

63 MCJ00 26-Sep 17:04 69 59.765 138 27.673 249.0 235 370 P1/TX CTD

64 ASB 26-Sep 21:30 70 16.247 139 08.401 459.6 438 371 P1/TX CTD

65 NP2500 27-Sep 19:53 71 15.487 145 15.364 2329.0 125 P1 CTD/ROS

66 NP2500 27-Sep 20:32 71 15.641 145 15.844 2302.0 125 402-403 P1 CTD/ROS

67 NP2500 27-Sep 21:05 71 15.800 145 16.200 2290.0 127 400,401,428 P1 CTD/ROS

68 NP2500 27-Sep 22:07 71 16.073 145 17.045 2529.0 2500 372-383 P1 CTD/ROS

69 NP1200 28-Sep 01:20 71 02.986 145 22.400 1372.0 1360 384-395 P1/TX CTD/ROS

70 NP1200 28-Sep 03:14 71 02.915 145 22.762 1372.0 200 P1/TX CTD

71 NP1200 28-Sep 03:38 71 02.874 145 22.808 1366.0 200 399 P1/TX CTD/ROS

72 NP1200 28-Sep 04:06 71 02.796 145 22.974 1358.0 600 396-398 P1/TX CTD/ROS

73 NP0700 28-Sep 09:09 71 01.236 145 23.851 1022.0 1035 404-415 P1/TX CTD/ROS

74 NP0300 28-Sep 11:24 70 53.311 145 26.984 316.0 305 416-427 P1/TX CTD/ROS

75 NSJ01 28-Sep 22:42 71 13.599 148 59.560 575.0 565 429 P1/TX CTD

76 NS1500 29-Sep 00:41 71 24.999 148 59.313 2007.0 1900 430,431 P1/TX CTD

77 NS0200 29-Sep 03:29 71 12.811 148 59.606 340.0 315 432 P1/TX CTD

78 NS0050 29-Sep 04:09 71 10.965 148 59.064 54.4 44 P1/TX CTD

79 NS0030 29-Sep 05:18 71 01.483 149 00.852 35.2 29 433 P1/TX CTD

80 HB1200 29-Sep 20:20 71 55.579 152 48.920 1443.0 600 446-448 P1/TX CTD/ROS

81 HB1200 29-Sep 21:17 71 55.590 152 50.058 1468.0 200 449 P1/TX CTD/ROS

82 HB1200 29-Sep 21:44 71 55.585 152 50.824 1522.0 1533 434-445 P1/TX CTD/ROS

83 HB2500 30-Sep 01:02 72 09.156 152 20.786 2528.0 2485 450-461 P1 CTD/ROS

84 HB0700 30-Sep 05:50 71 49.370 153 01.356 919.6 1000 464-473 P1/TX CTD/ROS

85 HB0700 30-Sep 07:47 71 50.702 153 03.935 1131.0 50 462,463 P1/TX CTD/ROS

86 HB0300 30-Sep 09:18 71 47.235 153 05.679 400.0 380 474-485 P1/TX CTD/ROS

87 HB0100 30-Sep 11:39 71 42.573 153 13.730 110.0 110 486 P1/TX CTD

88 HB0055 30-Sep 13:04 71 36.289 153 25.424 52.0 49 P1/TX CTD

89 BC01 01-Oct 09:41 71 38.604 154 57.591 62.4 58 487 P1/TX CTD

90 BC02 01-Oct 10:37 71 40.046 155 01.492 105.6 99 488 P1/TX CTD

91 BC03 01-Oct 11:37 71 41.894 155 06.390 174.0 166 489 P1/TX CTD

92 BC04 01-Oct 12:37 71 43.537 155 11.091 279.6 270 490 P1/TX CTD

93 BC05 01-Oct 14:02 71 45.730 155 15.810 207.0 200 491 P1/TX CTD

94 BC06 01-Oct 15:29 71 47.995 155 22.070 152.0 148 492 P1/TX CTD

95 BC07 01-Oct 16:28 71 50.221 155 27.183 147.0 137 493 P1/TX CTD

96 CS0200 02-Oct 23:32 72 50.028 159 05.645 220.0 205 494 P1/TX CTD

97 CS0250 03-Oct 00:59 72 53.730 159 02.780 280.0 270 495-506 P1/TX CTD/ROS

98 CS0350 03-Oct 02:22 72 57.306 158 57.367 364.0 355 P1/TX CTD/ROS

99 CS1000 03-Oct 03:47 73 01.536 158 51.071 1022.0 998 519-530 P1/TX CTD/ROS

100 CS1000 03-Oct 05:35 73 01.339 158 51.412 978.0 600 531-533 P1/TX CTD/ROS

101 CS1000 03-Oct 06:30 73 01.262 158 51.790 958.8 200 534 P1/TX CTD/ROS

102 CS0150 03-Oct 21:58 72 43.242 158 53.888 170.0 160 535-541 P1/TX CTD/ROS

103 CS0100 03-Oct 23:22 72 39.280 158 59.689 111.0 98 542-548 P1/TX CTD/ROS

104 CS0080 04-Oct 00:41 72 37.438 159 01.171 84.4 80 549-555 P1/TX CTD/ROS

105 CS0060 04-Oct 01:52 72 34.960 159 07.252 64.0 60 556-561 P1/TX CTD/ROS

106 CS0050 04-Oct 02:47 72 33.655 159 10.518 55.0 48 562-567 P1/TX CTD/ROS

P1=SBE 29 - 10000 psia

P2=1500 psia

TX = Seatech #139 Transmissometer

FSI=FSI MCTD

_1063754367.xls
Northbound in July

		Station		Lat		Long		Depth		Activity		Stn Time (hr)		Dist (nm)		Transit Time (hr)		Estimated Start Date/Time (PDT)		Actual Start Date/Time(PDT)		Primary Collaboration		Responsibility		Class Code

		Northbound										hr		NM		hr@10kt

		Victoria		48.500		-123.300				Departure								07-Jul   21:00		07-Jul   21:00

		Dutch Harbour		53.930		-166.520				load personnel		0.8		1656.7		165.7		14-Jul   18:40		14-Jul   19:30		NSF/DFO		Grebmeier

		UT-250		54.269		-166.155						0.4		24.1		2.4		14-Jul   21:49		14-Jul   22:29		NSF/DFO		Grebmeier

		BCS1		54.320		-165.631		36		CTD		0.5		18.6		1.9		15-Jul   00:05		15-Jul   00:35		NSF/DFO		Grebmeier

		BCS2		56.250		-167.500				CTD		0.5		132.2		13.2		15-Jul   13:48		15-Jul   13:58		NSF/DFO		Grebmeier

		BCS3		57.800		-169.000				CTD		0.5		105.1		10.5		16-Jul   00:49		16-Jul   00:24		NSF/DFO		Grebmeier

		BCS4		59.316		-170.934		37		CTD		0.5		109.3		10.9		16-Jul   12:14		16-Jul   12:08		NSF/DFO		Grebmeier

		BCS5		60.816		-172.250				CTD		0.5		98.2		9.8		16-Jul   22:34		16-Jul   22:22		NSF/DFO		Grebmeier

		SLIP1		62.013		-175.056		80		CTD, water, sediment		2.0		107.9		10.8		17-Jul   09:52		17-Jul   10:03		NSF/DFO		Grebmeier

		SLIP2		62.051		-175.207		82		CTD, water, sediment		2.0		4.8		0.5		17-Jul   12:20		17-Jul   11:39		NSF/DFO		Grebmeier

		SLIP3		62.394		-174.570		73		CTD, water, sediment		2.0		27.2		2.7		17-Jul   17:04		17-Jul   15:21		NSF/DFO		Grebmeier

		SLIP5		62.563		-173.556		65		CTD, water, sediment		2.0		29.9		3.0		17-Jul   22:03		17-Jul   19:02		NSF/DFO		Grebmeier

		SLIP4		63.029		-173.457		72		CTD, water, sediment		2.0		28.0		2.8		18-Jul   02:51		17-Jul   22:52		NSF/DFO		Grebmeier

		UT-BS5		64.667		-169.922		47		CTD, water, sediment		2.0		135.6		13.6		18-Jul   22:32		18-Jul   12:26		NSF/DFO		Grebmeier

		UT-BS2		64.683		-169.099		45		CTD, water, sediment		2.0		21.1		2.1		18-Jul   06:58		18-Jul   15:24		NSF/DFO		Grebmeier

		UT-BS4		64.959		-169.883		50		CTD, water, sediment		2.0		26.0		2.6		19-Jul   03:08		18-Jul   18:35		NSF/DFO		Grebmeier

		UT-BS1		64.992		-169.135		50		CTD, water, sediment		2.0		19.1		1.9		19-Jul   07:02		18-Jul   21:03		NSF/DFO		Grebmeier

		BRS1		65.652		-168.217		40		CTD, nuts, Ba, O-18,sal		0.5		45.8		4.6		19-Jul   13:37		19-Jul   04:30		NSF/DFO		Grebmeier

		BRS2		65.668		-168.400		46		CTD, nuts, Ba, O-18,sal		0.5		4.6		0.5		19-Jul   14:35		19-Jul   05:08		NSF/DFO		Grebmeier

		BRS3		65.682		-168.567		51		CTD, nuts, Ba, O-18,sal		0.5		4.2		0.4		19-Jul   15:30		19-Jul   05:44		NSF/DFO		Grebmeier

		BRS4		65.700		-168.717		50		CTD, nuts, Ba, O-18,sal		0.5		3.9		0.4		19-Jul   16:23		19-Jul   06:21		NSF/DFO		Grebmeier

		BRS5		65.717		-168.900		50		CTD, nuts, Ba, O-18,sal		0.5		4.6		0.5		19-Jul   17:21		19-Jul   07:00		NSF/DFO		Grebmeier

		Diomede Is		65.750		-168.900				offload personnel (4) and cargo		6.0		2.0		0.2		19-Jul   18:03		19-Jul   07:30		NSF/DFO		Grebmeier

		UTN-1		66.709		-168.400		36		CTD, water, sediment		2.0		58.8		5.9		20-Jul   05:56		19-Jul   18:26		NSF/DFO		Grebmeier

		UTN-2		67.051		-168.733		47		CTD, water, sediment		2.0		22.0		2.2		20-Jul   10:07		19-Jul   21:18		NSF/DFO		Grebmeier

		UTN-3		67.333		-168.998		52		CTD, water, sediment		2.0		18.1		1.8		20-Jul   13:56		19-Jul   23:53		NSF/DFO		Grebmeier

		UTN-4		67.501		-168.913		51		CTD, water, sediment		2.0		10.2		1.0		20-Jul   16:57		20-Jul   07:02		NSF/DFO		Grebmeier

		UTN-5		67.671		-168.958		54		CTD, water, sediment		2.0		10.2		1.0		20-Jul   19:59		20-Jul   09:01		NSF/DFO		Grebmeier

		UTN-6		67.736		-168.439		50		CTD, water, sediment		2.0		12.5		1.2		20-Jul   23:13		20-Jul   10:57		NSF/DFO		Grebmeier

		UTN-7		67.999		-168.933		60		CTD, water, sediment		2.0		19.3		1.9		21-Jul   03:09		20-Jul   14:40		NSF/DFO		Grebmeier

		CKS-1		70.617		-161.095		32		CTD/R (diTullio DMS)		0.3		228.7		22.9		22-Jul   04:01		21-Jul   20:31		NSF/DFO		Grebmeier

		in ice		70.833		-159.850				drifting in multi-year overnight		0.0		27.8		2.8		22-Jul   07:07		current 1.8kn NE		CG

		Off Barrow		71.400		-157.000				offload NSF team, samples ?		2		65.0		6.5		21-Jul   11:39		23-Jul   16:00		CG ETA

		BCC-1 to 8		71.500		-157.000				8 CTD stns 6mi apart to BCW01		1.5		6.0		0.6		21-Jul   14:15		23-Jul   18:06		JAMSTEC/DFO

		BCW01		71.867		-155.508		170		mooring deployment		4.0		35.7		3.6		21-Jul   19:19		24-Jul   01:40		JAMSTEC/DFO				2

		CBE00		71.780		-154.925		259		mooring recovery		2.0		12.1		1.2		22-Jul   00:32		24-Jul   04:52		JAMSTEC/DFO				1

		CBE99		71.749		-155.070		272		postpone search to Fall		0.0		3.3		0.3		22-Jul   02:52		24-Jul   09:29		JAMSTEC/DFO				1

		BCC01		71.750		-155.217		260		mooring deployment		4.0		2.8		0.3		22-Jul   03:08		24-Jul   09:09		JAMSTEC/DFO				2

		BCE01		71.670		-155.000		170		mooring deployment		3.0		6.3		0.6		22-Jul   03:30		24-Jul   13:07		JAMSTEC/DFO				2

		BCC-9 to 16		71.400		-157.000				8 CTD Stns? not if in ice		4.0		41.3		4.1		22-Jul   10:37		24-Jul   21:15		JAMSTEC/DFO				3

		NSJ01		71.250		-149.000		500		mooring deployment				154.0		30.8		23-Jul   13:17		25-Jul   19:54		JAMSTEC/DFO				2

		MCJ01		70.300		-138.433		500		mooring deployment				216.4		43.3		25-Jul   08:34		27-Jul   15:11		JAMSTEC/DFO				2

		MCJ00		70.000		-138.467		260		mooring recovery				18.0		1.8		25-Jul   10:22		27-Jul   16:59		JAMSTEC/DFO				1

		off Tuktoyuktuk		69.833		-133.500						0.0		102.8		10.3		25-Jul   20:39		28-Jul   03:16		JAMSTEC/DFO

		AGJ00		71.567		-130.583		260		mooring recovery - in Sept				119.0		11.9		25-Jul   22:16		28-Jul   04:53		JAMSTEC/DFO				1

		off Tuktoyuktuk		69.833		-133.500						0.0		119.0		11.9		26-Jul   10:10		28-Jul   16:47		JAMSTEC/DFO

		T-1		69.857		-134.896				Thermistor deployment (Small boat)		0.3		28.9		1.4		26-Jul   11:37		28-Jul   18:32		GSC/DFO		van Hardenberg

		T-2		69.736		-134.796				Thermistor deployment (Small boat)		0.3		7.5		0.4		26-Jul   12:18		28-Jul   19:13		GSC/DFO		van Hardenberg

		T-3		69.605		-134.711				Thermistor deployment (Small boat)		0.3		8.1		0.4		26-Jul   13:00		28-Jul   19:55		GSC/DFO		van Hardenberg

		T-4		69.512		-134.626				Thermistor deployment (Small boat)		0.3		5.9		0.3		26-Jul   13:35		28-Jul   20:30		GSC/DFO		van Hardenberg

		T-5		69.464		-134.498				Thermistor deployment (Small boat)		0.3		3.9		0.2		26-Jul   14:05		28-Jul   21:00		GSC/DFO		van Hardenberg

		T-6		69.823		-133.451				T-probe deployment (Small boat)		0.3		30.7		1.5		26-Jul   15:55		28-Jul   22:50		GSC/DFO		van Hardenberg

		T-7		69.654		-133.342				Thermistor deployment (Small boat)		0.3		10.4		0.5		26-Jul   16:44		28-Jul   23:39		GSC/DFO		van Hardenberg

		T-8		69.476		-133.233				Thermistor deployment (Small boat)		0.3		10.9		0.5		26-Jul   17:35		29-Jul   00:30		GSC/DFO		van Hardenberg

		T-9		69.448		-133.408				Thermistor deployment (Small boat)		0.3		4.0		0.2		26-Jul   18:05		29-Jul   01:00		GSC/DFO		van Hardenberg

		T-10		69.420		-133.633				Thermistor deployment (Small boat)		0.3		5.0		0.3		26-Jul   18:38		29-Jul   01:33		GSC/DFO		van Hardenberg

		T-11		69.387		-133.837				Thermistor deployment (Small boat)		0.3		4.7		0.2		26-Jul   19:11		29-Jul   02:06		GSC/DFO		van Hardenberg

		Tuktoyuktuk								offload personnel										29-Jul   02:06
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Agencies involved in JOIS 2001

Canadian Coast Guard (CCG)
Japan Marine Science & Technology Center (JAMSTEC)
Fisheries & Oceans Canada (DFO)
Natural Resources Canada (NRCan)
Geological Survey of Canada (GSC)
Environment Canada (EC)
University of Alaska Fairbanks (UAF)
International Arctic Research Center (IARC)
US Army Cold Regions Research Engineering Lab (CRREL)
US National Science Foundation (NSF)
US NOAA Pacific Marine Environmental Lab (PMEL)
University of Victoria (UVIC)
University of British Columbia (UBC)
University of Tennessee

Projects linked to JOIS 2001

ARGO
Arctic Climate System Study (ACSYS)
Climate and Cryosphere Project (CliC)
Global Climate Observing System (GCOS)
Arctic Marine Assessment Program (AMAP)
Programme of Energy Research and Development (PERD)
Climate Change Action Fund (CCAF)
US Shelf-Basin Interaction Program (SBI)
US Study of Environmental Arctic Change (SEARCH)
Arctic Environmental Protection Strategy (AEPS)
Japan-Canada Theme-2002



Westbound in September

		Station		LatDeg		LatMin		LonDeg		LonMin		LatDec		LonDec		Depth		Activity		Stn Time (hr)		Dist (nm)		Speed (kt)		Transit Time (hr)		Estimated Start Date/Time (PDT)		Primary Collaboration		Responsibility		Class Code

		Kugluktuk		68		00.000		115		00.000		68.0000		-115.0000				Load personnel & freight										06-Sep   18:00

		DU01		68		18.000		113		30.000		68.3000		-113.5000				Strike		0.5		84.6		10		8.5		08-Sep   07:00		None		van Hardenberg		3

		DU01		68		18.000		113		30.000		68.3000		-113.5000				CTD		0.5				13		0.0		08-Sep   07:00		All agencies		van Hardenberg		3

		DU02		68		48.000		114		00.000		68.8000		-114.0000				CTD		0.5		31.9		13		2.5		08-Sep   09:57		All agencies		van Hardenberg		3

		DU03		69		06.000		115		24.000		69.1000		-115.4000				CTD		0.5		35.1		13		2.7		08-Sep   13:09		All agencies		van Hardenberg		3

		DU04		69		12.000		117		00.000		69.2000		-117.0000				CTD		0.5		34.7		13		2.7		08-Sep   16:19		All agencies		van Hardenberg		3

		CP05		69		39.200		118		35.379		69.6533		-118.5897		520		Rosette CTD		1.0		43.2		13		3.3		08-Sep   20:08		Jamstec/DFO		O'Brien		4

		DT05		69		58.860		120		04.680		69.9810		-120.0780		489		Rosette CTD		1.0		36.5		13		2.8		08-Sep   23:57		Jamstec/DFO		O'Brien		4

		AGT4		70		15.000		121		40.080		70.2500		-121.6680		439		Rosette CTD		1.0		36.2		13		2.8		09-Sep   03:44		Jamstec/DFO		O'Brien		4

		AG05		70		32.700		122		55.260		70.5450		-122.9210		666		Rosette CTD		1.0		30.8		13		2.4		09-Sep   07:07		Jamstec/DFO		O'Brien		4

		AG05		70		33.230		122		53.590		70.5538		-122.8932		666		Mooring Recovery		4.0		0.8		13		0.1		09-Sep   08:10		Jamstec/DFO		Tuele		1

		AGT		70		59.033		125		10.971		70.9839		-125.1829		319		Rosette CTD		1.0		52.1		7		7.4		09-Sep   19:37		Jamstec/DFO		O'Brien		4

		AS04		71		49.200		129		07.800		71.8200		-129.1300				Strike		0.5		90.7		6		15.1		10-Sep   11:43		None		van Hardenberg		3

		AS04		71		49.200		129		07.800		71.8200		-129.1300				CTD		0.5				10		0.0		11-Sep   01:00		None		van Hardenberg		3

		AS05		71		38.400		129		32.400		71.6400		-129.5400				CTD		0.5		13.3		10		1.3		11-Sep   02:49		All agencies		van Hardenberg		3

		AS06		71		25.200		130		01.800		71.4200		-130.0300				CTD		0.5		16.2		10		1.6		11-Sep   04:56		All agencies		van Hardenberg		3

		AGJ00		71		33.780		130		34.620		71.5630		-130.5770				CTD		0.5		13.5		10		1.3		11-Sep   06:47		All agencies		van Hardenberg		3

		AGJ00		71		33.780		130		34.620		71.5630		-130.5770		260		Mooring Recovery		3.0		0.0		10		0.0		11-Sep   07:17		Jamstec/DFO		Jamstec		1

		AG05		70		33.230		122		53.590		70.5538		-122.8932		666		Wait for daylight		4.0		148.9		10		14.9		11-Sep   20:19				Tuele		2

		AG05		70		33.230		122		53.590		70.5538		-122.8932		666		Mooring Deployment		4.0				10		0.0		12-Sep   07:00		Jamstec/DFO		Tuele		2

		AG05		70		32.700		122		55.260		70.5450		-122.9210		666		Rosette CTD		1.0		0.8		10		0.1		12-Sep   11:04		Jamstec/DFO		O'Brien		4

		ITT99-8		72		34.689		127		18.403		72.5782		-127.3067				Wait for daylight		0.5		147.7		10		14.8		13-Sep   02:50				van Hardenberg		3

		ITT99-8		72		34.689		127		18.403		72.5782		-127.3067				CTD		0.5				6		0.0		13-Sep   07:00		All agencies		van Hardenberg		3

		ITT99-8		72		34.689		127		18.403		72.5782		-127.3067		101		Mooring Recovery		1.0		0.0		6		0.0		13-Sep   07:30		Jamstec/DFO/NRCan		Melling		1

		ITC01-8		72		34.689		127		18.403		72.5782		-127.3067		101		Mooring Deployment		12.0		0.0		6		0.0		13-Sep   08:30		Jamstec/DFO/NRCan		Melling		2

		ITT99-8		72		34.689		127		18.403		72.5782		-127.3067				CTD		0.5		0.0		6		0.0		13-Sep   20:30		All agencies		van Hardenberg		3

		AS01		72		22.800		127		48.600		72.3800		-127.8100				CTD		0.5		15.0		4		3.7		14-Sep   00:44		All agencies		van Hardenberg		3

		AS02		72		10.800		128		18.600		72.1800		-128.3100				CTD		0.5		15.1		4		3.8		14-Sep   05:00		All agencies		van Hardenberg		3

		AS03		72		00.000		128		43.800		72.0000		-128.7300				CTD		0.5		13.3		4		3.3		14-Sep   08:50		All agencies		van Hardenberg		3

		CK5		71		52.638		127		39.343		71.8773		-127.6557		419		Rosette CTD		1.0		21.3		4		5.3		14-Sep   14:39		Jamstec/DFO		O'Brien		4

		AGT3		71		27.021		126		19.743		71.4504		-126.3291		460		Rosette CTD		1.0		35.8		4		9.0		15-Sep   00:36		Jamstec/DFO		O'Brien		4

		B2		72		09.065		129		39.032		72.1511		-129.6505				CTD		0.5		40.4		4		10.1		15-Sep   01:46		All agencies		van Hardenberg		3

		AGT2		72		15.061		130		40.269		72.2510		-130.6712				Rosette CTD		1.0		19.7		4		4.9		15-Sep   07:11		Jamstec/DFO		O'Brien		4

		KC0085		70		56.380		133		41.070		70.9397		-133.6845		80		Wait for daylight		0.5		97.2		10		9.7		15-Sep   17:54				van Hardenberg		3

		KC0085		70		56.380		133		41.070		70.9397		-133.6845		80		CTD		0.5				14		0.0		18-Sep   07:00		All agencies		van Hardenberg		3

		ITT99-2 (ADCP)		70		56.380		133		41.070		70.9397		-133.6845		80		Mooring Recovery		1.0		0.0		14		0.0		18-Sep   07:30		Jamstec/DFO/NRCan		Melling		1

		ITT99-2 (IPS)		70		56.370		133		41.050		70.9395		-133.6842		80		Mooring Recovery		1.0		0.0		14		0.0		18-Sep   08:30

		KC0075		70		44.278		133		42.349		70.7380		-133.7058		74		CTD		0.5		12.1		14		0.9		18-Sep   10:21		All agencies		van Hardenberg		3

		KC0065		70		32.177		133		43.629		70.5363		-133.7271		64		CTD		0.5		12.1		14		0.9		18-Sep   11:43		All agencies		van Hardenberg		3

		KC0055		70		20.075		133		44.908		70.3346		-133.7485		55		CTD		0.5		12.1		14		0.9		18-Sep   13:05		All agencies		van Hardenberg		3

		ITT00-1 (ADCP)		70		20.075		133		44.908		70.3346		-133.7485		55		Mooring Recovery		1.0		0.0		14		0.0		18-Sep   13:35		Jamstec/DFO/NRCan		Melling		1

		ITT00-1 (IPS)		70		20.076		133		44.841		70.3346		-133.7474				Mooring Recovery		1.0		0.0		14		0.0		18-Sep   14:35

		KB01		69		52.800		133		46.800		69.8800		-133.7800				CTD		0.4		27.3		11		2.5		18-Sep   18:04		All agencies		van Hardenberg		3

		KB02		69		56.400		134		07.200		69.9400		-134.1200				CTD		0.4		7.9		11		0.7		18-Sep   19:11		All agencies		van Hardenberg		3

		KB03		69		59.400		134		28.200		69.9900		-134.4700				CTD		0.4		7.8		11		0.7		18-Sep   20:18		All agencies		van Hardenberg		3

		KB04		70		02.400		134		48.000		70.0400		-134.8000				CTD		0.4		7.4		11		0.7		18-Sep   21:22		All agencies		van Hardenberg		3

		KB05		70		07.800		134		31.800		70.1300		-134.5300				CTD		0.4		7.7		11		0.7		18-Sep   22:28		All agencies		van Hardenberg		3

		KB06		70		12.600		134		14.400		70.2100		-134.2400				CTD		0.4		7.6		11		0.7		18-Sep   23:34		All agencies		van Hardenberg		3

		KB07		70		16.800		134		00.600		70.2800		-134.0100				CTD		0.4		6.3		11		0.6		19-Sep   00:32		All agencies		van Hardenberg		3

		KB08		70		17.400		133		25.800		70.2900		-133.4300				CTD		0.4		11.8		11		1.1		19-Sep   02:00		All agencies		van Hardenberg		3

		KB09		70		15.000		133		09.000		70.2500		-133.1500				CTD		0.4		6.2		11		0.6		19-Sep   02:58		All agencies		van Hardenberg		3

		KB10		70		11.400		132		49.200		70.1900		-132.8200				CTD		0.4		7.6		11		0.7		19-Sep   04:03		All agencies		van Hardenberg		3

		KB11		70		07.800		132		30.000		70.1300		-132.5000				CTD		0.4		7.4		11		0.7		19-Sep   05:08		All agencies		van Hardenberg		3

		KB12		70		03.000		132		44.400		70.0500		-132.7400				CTD		0.4		6.9		11		0.6		19-Sep   06:09		All agencies		van Hardenberg		3

		KB13		69		58.800		132		58.800		69.9800		-132.9800				CTD		0.4		6.5		11		0.6		19-Sep   07:08		All agencies		van Hardenberg		3

		KB14		69		54.600		133		13.800		69.9100		-133.2300				CTD		0.4		6.6		11		0.6		19-Sep   08:09		All agencies		van Hardenberg		3

		KB15		69		49.800		133		30.000		69.8300		-133.5000				CTD		0.4		7.4		11		0.7		19-Sep   09:13		All agencies		van Hardenberg		3

		A3		72		31.613		139		47.470		72.5269		-139.7912		3000		Rosette CTD		1.0		202.5		9		22.5		20-Sep   08:07		Jamstec/DFO		O'Brien		4

		A2		72		53.563		139		30.294		72.8927		-139.5049		3000		Rosette CTD		1.0		22.5		3		9.0		20-Sep   18:08		Jamstec/DFO		O'Brien		4

		A1		73		12.418		137		56.184		73.2070		-137.9364		3000		Rosette CTD		0.0		33.3		3		13.3		21-Sep   08:27		Jamstec/DFO		O'Brien		4

		CRREL		73		12.418		137		56.184		73.2070		-137.9364				CRREL deployments		12.0		0.0		3		0.0		21-Sep   08:27		NSF/CRREL/PMEL/DFO		Richter-Menge		2

		A4		71		54.600		139		25.800		71.9100		-139.4300		2500		Rosette CTD		4.0		82.3		4		20.6		22-Sep   17:02		Jamstec/DFO		O'Brien		4

		A5		71		08.700		139		00.900		71.1450		-139.0150		2000		Rosette CTD		2.0		46.6		5		9.3		23-Sep   06:20		Jamstec/DFO		O'Brien		4

		MCJ01		70		25.000		138		15.000		70.4167		-138.2500		500		CTD		0.5		46.2		7		7.1		23-Sep   15:27		Jamstec/DFO		Jamstec		3

		MCJ01		70		25.000		138		15.000		70.4167		-138.2500		500		Mooring Deployment		0.7		0.0		9		0.0		23-Sep   15:57		Jamstec/DFO		Jamstec		2

		ASB		70		16.356		139		07.792		70.2726		-139.1299		460		Mooring Deployment		3.0		19.7		12		1.6		23-Sep   18:18		NSF/UAF/DFO		Walsh		2

		ASB		70		16.356		139		07.792		70.2726		-139.1299		460		CTD		0.5		0.0		12		0.0		23-Sep   21:18		NSF/UAF/DFO		Walsh		3

		A8		70		18.000		138		33.600		70.3000		-138.5600		500		Rosette CTD		1.0		11.7		12		1.0		23-Sep   22:46		Jamstec/DFO		O'Brien		4

		A7		70		34.200		138		42.600		70.5700		-138.7100		1000		Rosette CTD		1.0		16.5		12		1.4		24-Sep   01:09		Jamstec/DFO		O'Brien		4

		ITC01-2		70		59.000		133		45.000		70.9833		-133.7500		100		Mooring Deployment		0.5		101.1		12		8.4		24-Sep   10:34		Jamstec/DFO/NRCan		Melling		2

		ITC01-2 (IRIS)		70		59.000		133		45.000		70.9833		-133.7500		100		Mooring Deployment		0.5		0.0		12		0.0		24-Sep   11:04		Jamstec/DFO/NRCan		Melling		2

		KC0100		70		56.380		133		41.070		70.9397		-133.6845		100		CTD		0.5		2.9		12		0.2		24-Sep   11:49		All agencies		van Hardenberg		3

		ITC01-1 (IPS)		70		20.075		133		44.908		70.3346		-133.7485		55		Mooring Deployment		0.5		36.3		12		3.0		24-Sep   15:20		Jamstec/DFO/NRCan		Melling		2

		ITC01-1 (ADCP)		70		20.075		133		44.908		70.3346		-133.7485		55		Mooring Deployment		0.5		0.0		12		0.0		24-Sep   15:50		Jamstec/DFO/NRCan		Melling		2

		KC0055		70		20.075		133		44.908		70.3346		-133.7485				CTD		0.5		0.0		12		0.0		24-Sep   16:20		All agencies		van Hardenberg		3

		KC0045		70		11.537		133		34.955		70.1923		-133.5826		45		CTD		0.5		9.2		12		0.8		24-Sep   17:36		All agencies		van Hardenberg		3

		BMH01-9		70		05.000		133		30.000		70.0833		-133.5000		34		Mooring Deployment		0.5		6.8		12		0.6		24-Sep   18:40		Jamstec/DFO/NRCan		Melling		2

		BMH01-9		70		03.000		133		25.002		70.0500		-133.4167		34		CTD		0.5		2.6		12		0.2		24-Sep   19:23		All agencies		van Hardenberg		3

		Toker Point		69		50.000		133		30.000		69.8333		-133.5000				Waypoint		12.0		13.1		12		1.1		24-Sep   20:59

		Toker Point		69		50.000		133		30.000		69.8333		-133.5000				Crew change		10.0								25-Sep   12:00

		MCJ00		70		00.720		138		27.720		70.0120		-138.4620		260		Mooring Recovery		3.0		102.8		10		10.3		26-Sep   08:16		Jamstec/DFO		Jamstec		1

		MCJ00		70		00.720		138		27.720		70.0120		-138.4620		260		CTD		0.5		0.0		10		0.0		26-Sep   11:16		Jamstec/DFO		Jamstec		3

		ASB		70		16.356		139		07.792		70.2726		-139.1299		460		Acoustic ranging		2.0		20.7		10		2.1		26-Sep   13:50		NSF/UAF/DFO		Walsh		2

		Waypoint		70		36.000		140		00.000		70.6000		-140.0000		700		X-CTD section		0.0		26.3		8		3.3		26-Sep   19:08						5

		Waypoint		71		00.000		144		00.000		71.0000		-144.0000		700		X-CTD section		0.0		82.5		8		10.3		27-Sep   05:26						5

		Waypoint		71		00.000		144		40.000		71.0000		-144.6667		700		X-CTD section		0.0		13.0		8		1.6		27-Sep   07:04						5

		NP2500		71		13.800		145		17.400		71.2300		-145.2900		2500		Rosette CTD		2.0		18.4		10		1.8		27-Sep   08:54		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NP1200		71		03.000		145		22.200		71.0500		-145.3700		1200		Rosette CTD		2.0		10.9		10		1.1		27-Sep   12:00		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NP0700		70		51.600		145		27.600		70.8600		-145.4600		720		Rosette CTD		1.0		11.5		10		1.2		27-Sep   15:09		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NP0300		70		42.600		145		30.000		70.7100		-145.5000		320		Rosette CTD		1.0		9.0		10		0.9		27-Sep   17:03		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NP0100		70		36.000		145		34.200		70.6000		-145.5700				CTD		0.5		6.7		10		0.7		27-Sep   18:44		All agencies		van Hardenberg		3

		NP0080		70		30.000		145		35.400		70.5000		-145.5900				CTD		0.5		6.0		10		0.6		27-Sep   19:50		All agencies		van Hardenberg		3

		NP0050		70		21.600		145		39.600		70.3600		-145.6600				CTD		0.5		8.5		10		0.9		27-Sep   21:11		All agencies		van Hardenberg		3

		Waypoint		71		00.000		146		10.000		71.0000		-146.1667				X-CTD section		0.0		39.7		10		4.0		28-Sep   01:39						5

		Waypoint		71		10.000		148		18.000		71.1667		-148.3000				X-CTD section		0.0		42.7		10		4.3		28-Sep   05:55						5

		NS1500		71		28.200		149		00.000		71.4700		-149.0000				CTD		0.5		22.6		10		2.3		28-Sep   08:11		All agencies		van Hardenberg		3

		NS0500		71		15.600		149		00.000		71.2600		-149.0000				CTD		0.5		12.6		10		1.3		28-Sep   09:56		All agencies		van Hardenberg		3

		NSJ01		71		15.000		149		00.000		71.2500		-149.0000		500		Mooring Deployment		6.0		0.6		10		0.1		28-Sep   10:30		Jamstec/DFO		Jamstec		2

		NS0200		71		06.000		149		00.000		71.1000		-149.0000				CTD		0.5		9.0		10		0.9		28-Sep   17:24		All agencies		van Hardenberg		3

		NS0050		70		57.000		149		00.000		70.9500		-149.0000				CTD		0.5		9.0		10		0.9		28-Sep   18:48		All agencies		van Hardenberg		3

		NS0030		70		47.400		149		00.000		70.7900		-149.0000				CTD		0.5		9.6		10		1.0		28-Sep   20:16		All agencies		van Hardenberg		3

		Waypoint		71		15.000		149		40.000		71.2500		-149.6667				X-CTD section		0.0		30.5		10		3.1		28-Sep   23:49						5

		Waypoint		71		40.000		152		30.000		71.6667		-152.5000				X-CTD section		0.0		59.6		10		6.0		29-Sep   05:46						5

		Start point		71		55		152		49		71.9200		-152.8200				Reset schedule		0.0								29-Sep   13:20

		HB1200		71		55.200		152		49.200		71.9200		-152.8200		1200		Rosette CTD		2.0		0.0		10		0.0		29-Sep   13:20		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		HB2500		72		10.000		152		20.000		72.1667		-152.3333		2500		Rosette CTD		2.0		17.3		10		1.7		29-Sep   17:03

		HB0700		71		49.200		153		01.200		71.8200		-153.0200		720		Rosette CTD		1.0		24.4		10		2.4		29-Sep   21:30		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		HB0300		71		46.000		153		07.000		71.7667		-153.1167		320		Rosette CTD		1.0		3.7		10		0.4		29-Sep   22:52		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		HB0100		71		42.000		153		15.000		71.7000		-153.2500		100		CTD		1.0		4.7		10		0.5		30-Sep   00:20		All agencies		van Hardenberg		3

		HB0055		71		33.600		153		30.000		71.5600		-153.5000		55		CTD		0.5		9.6		10		1.0		30-Sep   02:18		All agencies		van Hardenberg		3

		BCE01		71		40.200		155		00.000		71.6700		-155.0000		170		Wait for daylight		0.0		29.1		10		2.9		30-Sep   05:43		Jamstec/DFO		Jamstec		2

		Start point		71		40.200		155		00.000		71.6700		-155.0000				Reset schedule		0.0								30-Sep   08:30

		BCE01		71		40.200		155		00.000		71.6700		-155.0000		170		Mooring Deployment		2.0		0.0		10		0.0		30-Sep   08:30		Jamstec/DFO		Jamstec		2

		BCC01		71		45.000		155		13.020		71.7500		-155.2170		260		Mooring Deployment		2.0		6.3		10		0.6		30-Sep   11:07		Jamstec/DFO		Jamstec		2

		BCW01		71		52.020		155		30.480		71.8670		-155.5080		170		Mooring Deployment		2.0		8.9		10		0.9		30-Sep   14:01		Jamstec/DFO		Jamstec		2

		CBE00		71		46.800		154		55.500		71.7800		-154.9250		259		Mooring Recovery		2.0		12.1		10		1.2		01-Oct   06:18		Jamstec/DFO		Jamstec		1

		CBE99		71		44.940		155		04.200		71.7490		-155.0700		272		Mooring Recovery by drag		12.0		10.8		10		1.1		30-Sep   17:06		Jamstec/DFO		Jamstec		1

		BCW01		71		52.020		155		30.480		71.8670		-155.5080		170		10 CTD stns		5.0		12.1		10		1.2		01-Oct   09:31		Jamstec/DFO		Jamstec		3

		WCE		71		44.940		155		4.200		71.7490		-155.0700				Warm core eddy study		0.0		10.8		10		1.1		01-Oct   15:36		Jamstec/DFO		Jamstec

		CS0200		73		01.200		160		01.200		73.0200		-160.0200		200		CTD		0.5		117.9		10		11.8		02-Oct   03:23		All agencies		van Hardenberg		3		Need to locate isobath more precisely

		CS0300		73		08.400		159		42.000		73.1400		-159.7000		320		Rosette CTD		1.0		9.1		10		0.9		02-Oct   04:48		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		CS0700		73		13.200		159		16.800		73.2200		-159.2800		720		Rosette CTD		1.0		8.7		10		0.9		02-Oct   06:40		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		CS1200		73		20.400		158		52.800		73.3400		-158.8800		1200		Rosette CTD		1.0		10.0		10		1.0		02-Oct   08:40		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		CS2000		73		27.600		158		24.600		73.4600		-158.4100				CTD		0.5		10.8		10		1.1		02-Oct   10:45		All agencies		van Hardenberg		3

		NW2000		74		00.000		158		54.600		74.0000		-158.9100				CTD		0.5		33.5		10		3.3		02-Oct   14:36		All agencies		van Hardenberg		3

		NW1500		74		00.000		159		31.200		74.0000		-159.5200		1500		Rosette CTD		1.0		10.1		10		1.0		02-Oct   16:06		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NW1000		74		00.000		160		12.000		74.0000		-160.2000		1000		Rosette CTD		1.0		11.2		10		1.1		02-Oct   18:14		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NW0500		74		00.000		160		51.000		74.0000		-160.8500		300		Rosette CTD		1.0		10.7		10		1.1		02-Oct   20:18		Jamstec/DFO		O'Brien		4		Need to locate isobath more precisely

		NW0400		74		00.000		161		19.800		74.0000		-161.3300				CTD		0.5		7.9		10		0.8		02-Oct   22:06		All agencies		van Hardenberg		3

		NW0300		74		00.000		161		58.800		74.0000		-161.9800				CTD		0.5		10.7		10		1.1		02-Oct   23:40		All agencies		van Hardenberg		3

		Pt. Barrow		71		24.000		157		00.000		71.4000		-157.0000				Scientists leave		6.0		179.5		10		18.0		03-Oct   18:07

		KC0300		71		09.000		134		00.000		71.1500		-134.0000		320		CTD		1.0		99.0		12		8.2		24-Sep   10:23		Jamstec/DFO		O'Brien		3		Need to locate isobath more precisely

		KC1000		71		18.600		134		13.200		71.3100		-134.2200		1000		CTD		1.0		10.5		12		0.9		24-Sep   12:16		Jamstec/DFO		O'Brien		3		Need to locate isobath more precisely

		KC1500		71		31.200		134		35.400		71.5200		-134.5900		1500		CTD		1.0		14.5		12		1.2		24-Sep   14:28		Jamstec/DFO		O'Brien		3		Need to locate isobath more precisely
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Agencies involved in JOIS 2001

Canadian Coast Guard (CCG)
Japan Marine Science & Technology Center (JAMSTEC)
Fisheries & Oceans Canada (DFO)
Natural Resources Canada (NRCan)
Geological Survey of Canada (GSC)
Environment Canada (EC)
University of Alaska Fairbanks (UAF)
International Arctic Research Center (IARC)
US Army Cold Regions Research Engineering Lab (CRREL)
US National Science Foundation (NSF)
US NOAA Pacific Marine Environmental Lab (PMEL)
University of Victoria (UVIC)
University of British Columbia (UBC)
University of Tennessee

Projects linked to JOIS 2001

ARGO
Arctic Climate System Study (ACSYS)
Climate and Cryosphere Project (CliC)
Global Climate Observing System (GCOS)
Arctic Marine Assessment Program (AMAP)
Programme of Energy Research and Development (PERD)
Climate Change Action Fund (CCAF)
US Shelf-Basin Interaction Program (SBI)
US Study of Environmental Arctic Change (SEARCH)
Arctic Environmental Protection Strategy (AEPS)
Japan-Canada Theme-2002



Southbound in October

		Station		Lat		Long		Depth		Activity		Stn Time (hr)		Dist (nm)		Transit Time (hr)		Estimated Start Date/Time (PDT)		Actual Start Date/Time(PDT)		Primary Collaboration		Responsibility		Class Code

		Southbound

		Pt. Barrow		71.400		-157.000												03-Oct   12:00

		Nome		64.500		-165.417		10		load personnel		4		455.3		45.5		05-Oct   09:32				NOAA/PMEL

		01BS-4A		57.850		-168.867		72		CTD/Recover		2		411.3		41.1		07-Oct   06:39				NOAA/PMEL

		01BS-4A		57.850		-168.867		72		Deploy/CTD		2		0.0		0.0		07-Oct   08:39				NOAA/PMEL

		F-01BSM-2		56.880		-164.058		72		CTD/Recover		5		166.1		16.6		08-Oct   03:16				NOAA/PMEL

		01BSP-2A		56.882		-164.058		73		Recover		1.5		0.1		0.0		08-Oct   08:17				NOAA/PMEL

		01BSST-2S		56.880		-164.058		71		Recover		1		0.1		0.0		08-Oct   09:47				NOAA/PMEL

		F-01BS-2C		56.880		-164.058		72		Deploy		2		0.0		0.0		08-Oct   10:47				NOAA/PMEL

		01BSST-2B		56.880		-164.058		72		Recover/CTD		1		0.0		0.0		08-Oct   12:47				NOAA/PMEL

		01SM-1A		52.267		-172.750		160		CTD/Recover		1		409.9		41.0		10-Oct   06:46				NOAA/PMEL

		01SM-1B		52.267		-172.750		160		Deploy/CTD		1		0.0		0.0		10-Oct   07:46				NOAA/PMEL

		01SMP-2A		52.133		-172.417		100		CTD/Recover		1		14.6		1.5		10-Oct   10:14				NOAA/PMEL

		01SMP-2B		52.133		-172.417		100		Deploy/CTD		1		0.0		0.0		10-Oct   11:14				NOAA/PMEL

		01AMP-4A		52.383		-172.117		400		CTD/Recover		1.5		18.6		1.9		10-Oct   14:06				NOAA/PMEL

		01AMP-4B		52.383		-172.117		400		Deploy/CTD		1.5		0.0		0.0		10-Oct   15:36				NOAA/PMEL

		01AMP-3A		52.400		-171.917		400		CTD/Recover		1.5		7.4		0.7		10-Oct   17:50				NOAA/PMEL

		01AMP-3B		52.400		-171.917		400		Deploy/CTD		1.5		0.0		0.0		10-Oct   19:20				NOAA/PMEL

		01AMP-2A		52.417		-171.667		400		CTD/Recover		1.5		9.2		0.9		10-Oct   21:46				NOAA/PMEL

		01AMP-2B		52.417		-171.668		400		Deploy/CTD		1.5		0.1		0.0		10-Oct   23:16				NOAA/PMEL

		01AMP-1A		52.433		-171.450		400		CTD/Recover		1.5		8.1		0.8		11-Oct   01:34				NOAA/PMEL

		01AMP-1B		52.433		-171.450		400		Deploy/CTD		1.5		0.0		0.0		11-Oct   03:04				NOAA/PMEL

		01GS-5A		51.550		-169.283		6000		CTD/Recover		5		96.0		9.6		11-Oct   14:10				NOAA/PMEL

		ARGO-1		51.550		-169.283		6000		Argo Drifter		0		0.0		0.0		11-Oct   19:10				Argo/DFO

		01GS-5B		51.550		-169.283		6000		Deploy/CTD		5		0.0		0.0		11-Oct   19:10				NOAA/PMEL

		01GS-4A		51.767		-169.400		4500		CTD/Recover		4.5		13.7		1.4		12-Oct   01:33				NOAA/PMEL

		01GS-4A		51.767		-169.400		4500		Deploy/CTD		4.5		0.0		0.0		12-Oct   06:03				NOAA/PMEL

		01GS-3A		51.983		-169.517		3000		CTD/Recover		4		13.7		1.4		12-Oct   11:55				NOAA/PMEL

		01GS-3B		51.983		-169.517		3000		Deploy/CTD		4		0.0		0.0		12-Oct   15:55				NOAA/PMEL

		01GS-2A		52.200		-169.633		2000		CTD/Recover		3		13.7		1.4		12-Oct   21:17				NOAA/PMEL

		01GS-2B		52.200		-169.633		2000		Deploy/CTD		3		0.0		0.0		13-Oct   00:17				NOAA/PMEL

		01GS-1A		52.067		-169.750		1000		CTD/Recover		2		9.1		0.9		13-Oct   04:11				NOAA/PMEL

		01GS-1B		52.067		-169.750		1000		Deploy/CTD		2		0.0		0.0		13-Oct   06:11				NOAA/PMEL

		01AKP-2A		53.933		-165.917		70		CTD/Recover		1		178.1		17.8		14-Oct   02:00				NOAA/PMEL

		01AKP-2B		53.933		-165.917		70		Deploy/CTD		1		0.0		0.0		14-Oct   03:00				NOAA/PMEL

		01AKP-1A		54.067		-166.300		70		CTD/Recover		1		15.7		1.6		14-Oct   05:34				NOAA/PMEL

		01AKP-1B		54.067		-166.302		70		Deploy/CTD		1		0.1		0.0		14-Oct   06:34				NOAA/PMEL

		01UP-3S		54.302		-164.743		79		CTD/Recover		1		56.5		5.7		14-Oct   13:13				NOAA/PMEL

		01UP-3S		54.302		-164.743		79		Deploy/CTD		1		0.0		0.0		14-Oct   14:13				NOAA/PMEL

		DutchHbr		53.908		-166.515		15		disembark PMELteam, load IOS		0.1		66.6		6.7		14-Oct   21:53				NOAA/PMEL

		UN-1		54.187		-164.730		65		CTD		0.2		65.1		6.5		15-Oct   04:30				Jamstec/DFO

		UN-2		54.113		-164.598		118		CTD		0.3		6.4		0.6		15-Oct   05:22				Jamstec/DFO

		UN-3		54.040		-164.459		78		CTD		0.2		6.6		0.7		15-Oct   06:17				Jamstec/DFO

		UN-4		53.958		-164.329		84		CTD		0.2		6.7		0.7		15-Oct   07:12				Jamstec/DFO

		UN-5		53.883		-164.198		65		CTD		0.2		6.5		0.6		15-Oct   08:06				Jamstec/DFO

		UN-6		53.807		-164.062		75		CTD		0.2		6.7		0.7		15-Oct   09:00				Jamstec/DFO

		UN-7		53.733		-163.928		188		CTD		0.3		6.5		0.6		15-Oct   09:53				Jamstec/DFO

		UN-8		53.640		-163.796		1495		CTD		1.0		7.3		0.7		15-Oct   10:55				Jamstec/DFO

		ARGO-2		53.640		-163.796		1495		Argo Drifter		0		0.0		0.0		15-Oct   11:57				Argo/DFO

		KD1		57.532		-152.022		47		CTD		0.2		462.5		46.3		17-Oct   10:12				Jamstec/DFO

		KD-2		57.506		-151.946		63		CTD		0.2		2.9		0.3		17-Oct   10:43				Jamstec/DFO

		KD-3		57.474		-151.848		57		CTD		0.2		3.7		0.4		17-Oct   11:20				Jamstec/DFO

		KD-4		57.431		-151.711		63		CTD		0.2		5.2		0.5		17-Oct   12:04				Jamstec/DFO

		KD-5		57.386		-151.556		129		CTD		0.3		5.7		0.6		17-Oct   12:52				Jamstec/DFO

		KD-6		57.342		-151.412		511		CTD		0.5		5.4		0.5		17-Oct   13:41				Jamstec/DFO

		KD-7		57.296		-151.270		790		CTD		0.6		5.4		0.5		17-Oct   14:42				Jamstec/DFO

		KD-8		57.233		-151.051		1000		CTD		0.8		8.0		0.8		17-Oct   16:09				Jamstec/DFO

		KD-9		57.161		-150.837		1400		CTD		1.0		8.2		0.8		17-Oct   17:43				Jamstec/DFO

		ARGO-3		57.161		-150.837		1400		Argo Drifter		0		0.0		0.0		17-Oct   18:42				Argo/DFO

		SW-1		59.835		-148.987		123		CTD		0.3		170.6		17.1		18-Oct   11:46				Jamstec/DFO

		SW-2		59.688		-148.808		180		CTD		0.3		10.3		1.0		18-Oct   13:04				Jamstec/DFO

		SW-3		59.550		-148.638		88		CTD		0.2		9.8		1.0		18-Oct   14:20				Jamstec/DFO

		SW-4		59.417		-148.467		113		CTD		0.3		9.6		1.0		18-Oct   15:33				Jamstec/DFO

		SW-5		59.277		-148.293		107		CTD		0.3		9.9		1.0		18-Oct   16:48				Jamstec/DFO

		SW-6		59.137		-148.125		137		CTD		0.3		9.9		1.0		18-Oct   18:03				Jamstec/DFO

		SW-7		59.000		-147.960		312		CTD		0.4		9.7		1.0		18-Oct   19:17				Jamstec/DFO

		SW-8		58.850		-147.777		1200		CTD		0.9		10.6		1.1		18-Oct   20:43				Jamstec/DFO

		SW-9		58.713		-147.608		2400		CTD		1.5		9.7		1.0		18-Oct   22:34				Jamstec/DFO

		ARGO-4		58.713		-147.608		2400		Argo Drifter		0		0.0		0.0		19-Oct   00:06				Argo/DFO

		KY-1		59.917		-144.001		60		CTD		0.2		132.0		13.2		19-Oct   13:18				Jamstec/DFO

		KY-2		59.791		-144.003		100		CTD		0.3		7.5		0.8		19-Oct   14:17				Jamstec/DFO

		KY-3		59.667		-144.002		125		CTD		0.3		7.5		0.7		19-Oct   15:17				Jamstec/DFO

		KY-4		59.541		-144.004		1325		CTD		0.9		7.6		0.8		19-Oct   16:19				Jamstec/DFO

		KY-5		59.416		-144.002		1810		CTD		1.2		7.4		0.7		19-Oct   17:59				Jamstec/DFO

		KY-6		59.291		-144.002		3060		CTD		1.9		7.5		0.7		19-Oct   19:57				Jamstec/DFO

		KY-7		59.167		-144.001		3960		CTD		2.4		7.5		0.7		19-Oct   22:36				Jamstec/DFO

		ARGO-5		59.167		-144.001		3960		Argo Drifter		0		0.0		0.0		20-Oct   01:00				Argo/DFO

		ARGO-5		56.625		-136.562		2240		Argo Drifter		0		282.0		28.2		21-Oct   05:12				Argo/DFO

		BA-7		56.625		-136.562		2240		CTD		1.4		0.0		0.0		21-Oct   05:12				Jamstec/DFO

		BA-6		56.737		-136.345		1820		CTD		1.2		9.8		1.0		21-Oct   07:37				Jamstec/DFO

		BA-5		56.825		-136.190		1425		CTD		1.0		7.4		0.7		21-Oct   09:34				Jamstec/DFO

		BA-4		56.883		-136.070		575		CTD		0.5		5.3		0.5		21-Oct   11:05				Jamstec/DFO

		BA-3		56.922		-136.000		195		CTD		0.3		3.2		0.3		21-Oct   11:56				Jamstec/DFO

		BA-2		56.962		-135.930		110		CTD		0.3		3.3		0.3		21-Oct   12:34				Jamstec/DFO

		BA-1		56.983		-135.883		60		CTD		0.2		2.0		0.2		21-Oct   13:02				Jamstec/DFO

		Victoria		48.500		-123.300		15		end		0		684.1		68.4		24-Oct   09:40				Jamstec/DFO

		Laurier arrives in Victoria, by Arctic Operations Order																26-Oct
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Agencies involved in JOIS 2001

Canadian Coast Guard (CCG)
Japan Marine Science & Technology Center (JAMSTEC)
Fisheries & Oceans Canada (DFO)
Natural Resources Canada (NRCan)
Geological Survey of Canada (GSC)
Environment Canada (EC)
University of Alaska Fairbanks (UAF)
International Arctic Research Center (IARC)
US Army Cold Regions Research Engineering Lab (CRREL)
US National Science Foundation (NSF)
US NOAA Pacific Marine Environmental Lab (PMEL)
University of Victoria (UVIC)
University of British Columbia (UBC)
University of Tennessee

Projects linked to JOIS 2001

ARGO
Arctic Climate System Study (ACSYS)
Climate and Cryosphere Project (CliC)
Global Climate Observing System (GCOS)
Arctic Marine Assessment Program (AMAP)
Programme of Energy Research and Development (PERD)
Climate Change Action Fund (CCAF)
US Shelf-Basin Interaction Program (SBI)
US Study of Environmental Arctic Change (SEARCH)
Arctic Environmental Protection Strategy (AEPS)
Japan-Canada Theme-2002



Mooring locations (Oct 2001)

		Station		Type		LatDeg		LatMin		LonDeg		LonMin		LatDec		LonDec		DBT (m)		Simrad (m)		Date		utc		Recovery		Scientist

		AG05		Sediment trap & RCM		70		33.2103		122		54.1979		70.5535		-122.9033		664.0		655.0		12/Sep/01		19:58		Conventional		McLaughlin

		ITT99-8		ADCP		72		34.8378		127		17.9144		72.5806		-127.2986		83.0				16/Sep/01		22:11		Dragging		Melling

		ITC01-8		ADCP & IPS3		72		34.7451		127		26.2461		72.5791		-127.4374		110.0				17/Sep/01		07:17		Conventional		Melling

		ITC01-2		ADCP & IPS4, SBE37		70		59.3096		133		45.0420		70.9885		-133.7507		115.0				24/Sep/01		19:37		Conventional		Melling

		ITC01-2		IRIS		70		59.5369		133		45.1403		70.9923		-133.7523		125.0		125.0		24/Sep/01		20:46		Conventional		Melling

		ITC01-1		IPS4 & SBE37		70		19.9771		133		44.4714		70.3330		-133.7412		52.5				25/Sep/01		00:40		Conventional		Melling

		ITC01-1		ADCP & SBE37		70		19.8959		133		44.2317		70.3316		-133.7372		51.8				25/Sep/01		00:45		Conventional		Melling

		BMH01-9		W-IPS		70		4.9761		133		29.8844		70.0829		-133.4981		31.4		34.4		25/Sep/01		13:24		Conventional		Melling

		ASB		Monkey, ULS		70		16.3559		139		7.7923		70.2726		-139.1299		460.0				24/Sep/01		02:56		Conventional		Walsh

		MCJ01		ADCP & SBE37		70		23.0260		138		8.6360		70.3838		-138.1439		512		499.6		23/Sep/01		22:34		Conventional		Shimada

		NSJ01		ADCP & SBE37		71		13.3390		148		59.3940		71.2223		-148.9899		505.0				28/Sep/01		22:09		Conventional		Shimada

		BCE01		ADCP & SBE37		71		40.2460		155		0.3510		71.6708		-155.0059		104.0				30/Sep/01		17:56		Conventional		Shimada

		BCC01		ADCP & SBE37		71		43.7440		155		9.4070		71.7291		-155.1568		276.0				30/Sep/01		21:41		Conventional		Shimada

		BCW01		ADCP & SBE37		71		48.1300		155		19.8420		71.8022		-155.3307		173.0				30/Sep/01		23:55		Conventional		Shimada

		CBE99				71		44.9400		155		4.2000		71.7490		-155.0700		272.0				1/Oct/01				Dragging		Shimada
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