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Purpose

The Arctic Shelf-Basin Interactions (SBI) project focuses on shelf, shelf break and upper slope water mass and ecosystem modifications, material fluxes and biogeochemical cycles on the outer shelf and slope of Chukchi and Beaufort seas. This is the region where it is believed that key processes control water mass exchange and biogeochemical cycles, and where the greatest responses to climate changes are expected to occur.  The primary scientific goal of the SBI 2003 Survey cruise is to carry out a CTD/lADCP/O2/nutrient/chl-a survey of the US SBI Phase 2 Field Program study region.  It is intended that the survey include both high-resolution sections across key regions and also cover the entire area more comprehensively than feasible during other SBI cruises.  Depending on conditions, the cruise may repeat one or more of the intensely-sampled sections during the cruise.

Overview

The SBI Science Team chose early/mid-June through July 2003 as the optimum time for the SBI survey cruise, based on overall SBI objectives.  The SBI Survey cruise was scheduled on the Antarctic research vessel Nathaniel B. Palmer due to a lack of availability of suitable Arctic-based icebreaking vessels in that time frame.  Consultants advising NSF and the vessel operator compared the ship's ice capabilities versus expected early-mid summer ice conditions in the SBI study region. Their advice - accepted by all parties - was to delay the cruise somewhat to a time with more open areas and larger leads, specifically more navigation room around multi-year floes and chunks.

Most SBI equipment will be loaded in Honolulu, although items can also be loaded in Dutch Harbor. The scientific party will board in Dutch Harbor, Alaska, and disembark in Barrow, Alaska. The Barrow transfer is planned by helicopter. (It is expected that only airline luggage-sized items can be taken off at Barrow.)  The Palmer will call at Dutch Harbor and Honolulu before returning to New Zealand. Most SBI cargo will be unloaded in Honolulu.

The cruise schedule is:

  11-Jun-03 AR:HI

  24-Jun-03 LV:HI

  03-Jul-03 AR:DH

  05-Jul-03 LV:DH

     SBI SURVEY CRUISE

  20-Aug-03 AR:BA

  21-Aug-03 LV:BA 

  28-Aug-03 AR:DH

  30-Aug-03 LV:DH

  09-Sep-03 AR:HI

  14-Sep-03 LV:HI

The general plan is that the ship will depart Dutch Harbor ca. mid-morning on 5 August, or at whatever other time and date is agreed upon by the Captain, Marine Projects Coordinator (MPC), and Chief Scientist.  There is an approximately three-day steam to Bering Strait, site of the first science stations.  During those three days equipment the science party will carry out safety and emergency training, will bring equipment to final readiness, will organize the watch teams, will begin acclimatization to watch hours, and will carry out brief rosette wet test casts with the approval of the Chief Scientist, MPC, and Captain.

After a short section of stations across US-waters in Bering Strait, the ship will proceed generally north, occupying occasional stations and one section, to the waters off Point Barrow, where the intensive CTD program will begin.  The core, highest-priority work will consist of approximately 4 closely-spaced shelf-basin sections and approximately 3 closely-spaced cross-Barrow-Canyon sections.  Positions of the sections will take into account local bathymetry, ice conditions, positions of SBI stations from 2002, avoidance of position of moored instruments, etc. Effort will be made to reach the shelf-basin sections far enough into the interior basin to reach interior basin values for halocline water properties.

CTD station spacing will be 5 km on the intensive portions of sections, widening to 16 km.  The Chief Scientist will work with the science teams, MPC, and Captain to track the pace and load of the science program.  Adjustments to team organization, the station and sampling plan, and the work schedule will be made as warranted to keep the average workload per member of the science team to no more than approximately 12 hours per day.

Depending on time, ice, and weather, the cruise plan calls next for extending SBI coverage to the south and west of the primary 2002 coverage, followed by re-sampling at least one each of the shelf-basin and cross-canyon intensive sections.  Time and other considerations permitting, it may also be possible to extend SBI coverage to the east of the 2002 coverage.

The final CTD station will be completed no less than 48 hours from the planned end-of-cruise date/time.

Other science programs are planned, most notably helicopter-borne marine mammal surveys which are transparent to the core CTD program, plus a suite of underway measurements and vertical plankton tows.  These are discussed below.

The cruise plan calls for the science team to disembark at Barrow on 20 August.

Science Programs

CTD measurements

There will be at least one (almost always only one) CTD/rosette cast at each SBI station.   262 SeaBird 911+ CTD profiles are planned.  There will be a dissolved oxygen sensor on the CTD.  Even if the O2 data are not processed, a reasonable O2 trace during the down cast is of great assistance with guiding bottle sampling in these waters.  In addition to the P, C, T, and O2 data from the CTD, there will be transmissometer, fluorometer, Haardt fluorometer, and PAR sensor data from the SeaBird.  The Palmer's CTDs will be used, augmented with some ODF and SBI sensors.  ODF is calibrating the pressure sensors in advance of the cruise.

The investigator for the Haardt fluorometer is Dr. Ron Benner (University of South Carolina; benner@biol.sc.edu; 803-777-9561).  He will not be on the cruise.  ODF will look after this instrument.

There will be an lowered-ADCP on the rosette.  The PI supplying the lowered ADCP is Dr. Robert Pickart (WHOI; rpickart@whoi.edu; 508-289-2858).  The person responsible for the lowered ADCP and hull-mounted ADCP data during the cruise is Dr. Eric Johnson (Earth and Space Research; ejohnson@esr.org; 206-726-0501 ext.12).

The CTD will be mounted on an RPSC 24-place rosette frame, with SeaBird pylon, and outfitted with 24 10-liter ODF-constructed bottles owned by RPSC.  There are no CFC measurements planned, so no special O-rings for CFC sampling are required.  The bottles must have appropriate coated metal springs, and the springs and other fittings in contact with the samples must be free of rust.  ODF will supply an altimeter as part of this package.

The RPSC CTD contacts are Karl Newyear (NewyeaKa@usap.gov) and Paul Olsgaard (OlsgaaPa@usap.gov).  ODF CTD contacts are Robert Palomares (ET; rpalomares@ucsd.edu; 858-534-1907), Kristin Sanborn (data processing; kris@odf.ucsd.edu; 858-534-1903), and Marie Beaupre (data processing; marie@odf.ucsd.edu; 858-534-1906).

bottle sampling depths

Bottle sampling depths on this cruise are to be focused on obtaining samples from cores of principal water masses, well-mixed layers, 10-meter bottle spacing through the halocline (bottle depths to be adjusted to this), primary extrema of T/S/O2/sigma-theta, primary features of SiO3 as learned from data, any noteworthy near-bottom layers, and two samples within ca. 50 meters of the bottom. "Standard sampling depths" will apply to a degree. The table below provides a rough guideline (this will change):

Water Depth:     60m   200m   to 580m    750m    1000    1500

# of samples: 1    5      5         5       5       5       5

              2   12     15        15      15      15      15

              3   25     30        30      30      30      30

              4   35     45        45      45      45      45

              5   45     55        55      60      60      60

              6   55     65        65      75      75      75

              7          75        75      85      85      85

              8          85        85      95      95      95

              9          95        95     105     105     105

             10         105       105     115     115     115

             11         115       115     130     130     130

             12         130       130     150     150     150

             13         150       150     170     180     180

             14         175       170     190     210     210

             15         195       190     210     240     240

             16                   220     240     280     280

             17                   250     280     330     350

             18                   290     330     380     450

             19                   330     380     450     650

             20                   380     430     525     850

             21                   430     500     650    1050

             22                   480     600     800    1250

             23                   530     700     950    1450

             24                   570     740     990    1490

salinity

If the CTD exhibits stable conductivity behavior, primary bottle salinities will come from processed CTD data, and salinities will be drawn and analyzed to calibrate the CTD.  This will range from a minimum of about 4 samples to a maximum of about 10 (?).   ODF is using the two AutoSals now on the Palmer.  Robert Palomares will inspect the salinometers during the Palmer's precruise visit to Honolulu.

oxygen

A dissolved oxygen value is required from every rosette sample.  There will be ca. 3332 oxygen analyses.  ODF will supply the equipment and personnel for dissolved oxygen analyses.  The primary pre-cruise contact is Susan Becker (SIO/ODF; susan@odf.ucsd.edu; 858-534-9831).

nutrients

A 6-channel suite of nutrient values is required from every rosette sample.  The total will be ca. 3332 nutrient analyses. ODF will supply the equipment and all chemicals.  The primary pre-cruise contact is Susan Becker (SIO/ODF; susan@odf.ucsd.edu; 858-534-9831).

chl-a and other pigments

Samples for pigment analyses will be drawn from a subset of the rosette bottles and analyzed on board by a two person team from the University of Alaska, Fairbanks.  The pre-cruise contacts are Dr. Dean Stockwell (dean@ims.uaf.edu; 907-474-5556) and Stephanie M. Moreland (907-224-5261; Fax:907-224-3392; fnsmm@uaf.edu).

DOM sampling

Samples will be drawn, frozen, and stored for Dissolved Organic Matter for return to shore.  Equipment, any chemicals, and one person will be provided by the University of Miami (Jeremy Mathis; jtmathis@hotmail.com).  Freezer storage space is required for the samples.  The pre-cruise contact is Dr. Dennis Hansell (University of Miami; dhansell@rsmas.miami.edu; 305-361-4078).

18O/16O sampling

Sampling containers will be provided for oxygen-18 samples to be collected and returned to shore for analyses.  The pre-cruise contact is Dr. Lee Cooper (lcooper1@utk.edu; 865-974-2990; fax 865-974-7896).

plankton tows

Vertical net tows in the upper 100 meters have been requested by Dr. Sharon Smith and her student Leopoldo Llinás.  This program will be carried out at the discretion of the Chief Scientist.  The pre-cruise contacts are Dr. Sharon Smith (University of Miami; ssmith@rsmas.miami.edu; 305-361-4177) and Leopoldo Llinás (University of Miami; lllinas@rsmas.miami.edu; 305-361-4702).

underway systems

Multibeam sonar data should be acquired, with a display available in the vicinity of the CTD operator.  The multibeam data should be recorded (without special high-cost post-processing), and the data be provided to JOSS.

An underway measurement suite including centerline depth to bottom, seawater temperature & salinity, fluorometry (if available), ADCP, standard meteorological parameters, position, time, ship speed/heading/etc., and other routine parameters will be carried out by RPSC technicians.

Dr. Eric Johnson (contact information noted above) will work with the ADCP data on board.  ODF will be responsible for collecting and analyzing salinity check samples for the thermosalinograph, if this is done.

TEA

Jim Rogers, a science teacher from Montana, will be on board 'experiencing' oceanographic field research first hand as part of NSF's Teachers Experiencing the Antarctic and Arctic program.  He will stand watch, but will routinely be excused from watch duties for ca. 4 hours per day to work on other TEA activities.  (406-883-3611; jrogers@polson.k12.mt.us)

JOSS

The cruise will be supported (ashore) by the SBI team at the Joint Office for Science Support at UCAR.  This includes data catalogs, data distribution, cruise maps, cruise reports, etc. (Contact:  Jim Moore, JOSS; jmoore@ucar.edu; 303-497-8635.)

marine mammal survey

Marine mammal surveys are planned.  The marine mammal program is transparent to the CTD survey program on a not-to-interfere basis.  The primary marine mammal program is helicopter-borne sweeps on specified tracks with a team of two-three observers from NOAA.  There is a possibility that the team will tag several live seals (without darting the seals) with small satellite position tags that will fall off when the seals next molt.  This program will be carried out at the discretion of the Chief Scientist.  (John Bengtson, NOAA; john.bengtson@noaa.gov; 206-526-4016.)

Raytheon Polar Service Corporation (RPSC)

There may be up to 8-9 RPSC technicians on the cruise, each working 12-hour shifts: one Marine Projects Coordinator (MPC), one marine science technician, 2-3 marine technicians, two network/computer techs, and two electronics techs.

RPSC techs will supervise rosette launch and recovery.

RPSC techs will handle underway data logging, including systems maintenance and routine review of data for reasonableness.

RPSC techs will do the multibeam sonar data logging, including system maintenance and routine oversight of data for reasonableness.

Network assistance and email will be handled by the RPSC techs.

Hazmat laboratory wastes will be collected in RPSC-provided containers.  RPSC will handle the paperwork.

Cruise Track

Ice and weather conditions - and the progress of the cruise versus the highest-priority science goals - will surely alter the cruise plan.  In most cases, on portions of the track to be occupied by SBI sections, the station spacing will be 16 km, or will vary from 16 to 5 back to 16 km, i.e. the Chief Scientist will set a recommended distance between stations along each portion of the planned track line, and will work with the captain to locate a suitable position "close enough" to the intended track line and "close enough" to the intended station separation.  Ice conditions, the captain's advice, and other pragmatic considerations are expected to be crucial - as opposed to strict adherence to predetermined intended position - in choosing actual station locations one from the next.  The following waypoints are strictly preliminary.  They have not yet been vetted for error and for accidental overlap with mooring positions.

latitude    longitude

53 53 N   166 32 W  Dutch Harbor, Alaska

65 37     168 28    begin Bering Strait section

65 41     168 52    end Bering Strait section

66 28     168 55    waypoint en route north

68 57     166 18    begin cross-shelf section

69 49     168 55    end cross-shelf section

71 30     157 00    waypoint en route north

71 30     154 30    begin cross-slope section

72 20     153 40    waypoint along section

72 45     152 40    end cross-slope section

72 20     150 15    begin cross-slope section

70 57     151 40    end cross-slope section

71 06     154 40    begin cross-canyon section

71 59     156 05    end cross-canyon section

71 49     157 10    begin cross-canyon section

71 22     156 32    end cross-canyon section

71 04     157 50    begin cross-canyon section

72 10     159 40    end cross-canyon section; begin cross-slope section

73 30     156 30    end cross-slope section

73 55     158 40    begin cross-slope section

71 42     162 50    waypoint along section

70 22     161 50    end cross-slope section; begin cross-shelf section

70 35     164 40    waypoint along section

70 35     168 55    end cross-shelf section; begin cross-slope section

71 45     166 00    waypoint along section

74 06     165 40    waypoint along section

74 45     164 10    end cross-slope section

74 18     161 20    begin cross-slope section

73 45     163 15    waypoint along section

73 00     162 10    waypoint along section

72 39     163 55    end cross-slope section

72 20     159 20    begin repeat cross-slope section

73 15     157 17    end repeat cross-slope section; begin cross-slope section

71 59     156 05    end cross-slope section; begin repeat cross-canyon section

71 06     154 40    end repeat cross-canyon section

71 30     154 30    begin repeat cross-slope section

72 20     153 40    end repeat cross-slope section

72 05     147 40    begin east-most cross-slope section

71 42     147 40    waypoint along section

70 50     147 25    end east-most cross-slope section

71 17     156 47    Barrow, Alaska

The cruise track is shown schematically in this figure:

[image: image1.wmf]
Warning About Mooring Locations

There are scientific moorings located in this region.  They belong to

UW - University of Washington (Aagaard and Woodgate), 

UAF - University of Alaska Fairbanks (Weingartner)

WHOI - Woods Hole Oceanographic Institute (Pickart)

NOAA (Moore)

JA - JAMSTEC (Shimada)

IOS - IOS Patricia Bay (Shimada)

Typically, the moorings extend to within ca. 35m of the surface.  Over-the-side activities during the SBI 2003 Survey cruise are forbidden closer than one nautical mile from any of these moorings.  Potential for drift to within this radius should be taken into account before starting a cast.  In the case of the deepest moorings, wider avoidance radii should be considered.

The mooring positions are:

Name    Latitude   Longitude  Water   Geographic Area       Group

        deg min    deg min    Depth    

        North      West

CC1     70 40.39   167 03.85    51m   Central Channel        UAF 

CS1     73 20.33   166 03.59    68m   Chukchi Slope          UW  

CS2     73 36.68   166 02.52   105m   Chukchi Slope          UW  

BC1     71 03.09   159 32.82    78m   Barrow Canyon          UAF 

BS1     71 18.49   152 08.00    57m   Beaufort Slope         WHOI

BS2     71 21.13   152 05.88    81m   Beaufort Slope         WHOI

BS3     71 23.69   152 02.87   147m   Beaufort Slope         WHOI

BS4     71 26.18   152 00.23   200m   Beaufort Slope         WHOI

BS5     71 29.09   151 58.29   283m   Beaufort Slope         WHOI

BS6     71 31.91   151 56.04   600m   Beaufort Slope         WHOI

BS7     71 34.07   151 54.84   793m   Beaufort Slope         WHOI

BS8     71 39.98   151 50.12  1425m   Beaufort Slope         WHOI

ARP     71 33.92   151 50.22   955m   Beaufort Slope         NOAA

A2-02   65 46.77   168 34.53    56m   Eastern Bering Strait  UW 

A3-02   66 19.56   168 58.03    57m   North of Bering Strait UW

A4-02   65 44.70   168 15.78    49m   Eastern Bering Strait  UW
BCW-02  71 48.14   155 19.86   179m   Barrow Canyon          JA

BCC-02  71 43.78   155 09.49   280m   Barrow Canyon          JA

BCE-02  71 40.29   154 59.09   108m   Barrow Canyon          JA

NWR-02  74 29.54   158 01.09  1500m   Northwind Ridge        JA

CHP-02  74 22.15   162 08.55  1456m   Northwind Ridge        JA

MC-J-01 70 23.03   138 08.64   500m   Eastern Beaufort Sea   JA

HC-03   73 10.00   160 30.00   260m   NW Chukchi Slope       JA

Site A  73 27.88   136 59.82  3130m   Canada Basin           IOS
Participants

There will be 17 persons on the SBI science team:

James Swift         SIO         Chief Scientist

Kristin Sanborn     SIO/ODF     data analyst

Marie Beaupre       SIO/ODF     data analyst

Robert Palomares    SIO/ODF     CTD electronics specialist

Susan Becker        SIO/ODF     chemistry specialist

Paul Ellis          SIO/ODF     chemistry assistant

John Calderwood     SIO/ODF     marine technician

Eric Johnson        ESR         ADCP science

Jeremy Mathis       UofMiami    DOM sampling & general water sampling

Dean Stockwell      UofAlaska   pigment science & analyses

Stephanie Moreland  UofAlaska   pigment analyses

Jim Rogers          Montana     teacher (TEA)

John Bengtson       NOAA        marine mammal survey

Michael Cameron     NOAA        marine mammal survey

Heather Smith       UofWash     marine mammal survey

Leopoldo Llinás     UofMiami    graduate student assistant

Craig Aumack        UofTexas    graduate student assistant

Information for Participants

R/V Nathaniel B. Palmer

R/V Nathaniel B. Palmer is an Antarctic-based icebreaking research vessel operated by Edison-Chouest Offshore under NSF-funded charter via Raytheon Polar Services Corporation.  The RPSC Marine Projects Coordinator, Karl Newyear, is the representative of RPSC on board.  The Palmer is a well-equipped research vessel with a distinguished record of Antarctic marine science operations.  The officers and crew are highly experienced in high latitude work, and there is broad support from the RPSC team.  All SBI Survey cruise participants should examine information about the vessel found at <http://www.rpsc.raytheon.com/science/marine/nbp/>.

Honolulu shipping information

Please use the address below for cargo shipments to Honolulu.  Please advise RPSC of all shipments, along with Bill of Lading information.

     NATHANIEL B. PALMER

     Waldron Steamship Co., Ltd.

     C/O Aala Ship Service

     869 North Nimitz Highway

     Honolulu, Hawaii  96817

     Tel: 808-545-2466 (Waldron's telephone number)

emergency contact information

The Palmer can be called via satellite phone.  Costs are approximately $6 connection fee plus $3 per minute.  The public satellite phones are located in the network office and the MPC's office.  For incoming calls, it is not clear at this writing which phone has the higher probability of being answered - maybe the LAN office phone.  The satellite phone numbers are:

       011-(872)-336-661-010   LAN Office 

       011-(872)-336-661-012   MPC Office 

       011-(872)-336-661-014   MPC Office Fax 

Outgoing calls can be made via credit card.  The RPSC staff must first supply a user a PIN.

email information

Email is exchanged with shore approximately twice each day. There are no restrictions on the types of messages that can be received, i.e., audio or image files. However, there is a limit of 75 kB per file on all incoming and outgoing message traffic. If you will need to send business-related files in excess of this limit, please discuss it with Karl Newyear before leaving for the vessel.

Each persons email username is comprised of up to the first six characters of the user's last name, followed by the first 2 characters of the first name.  For example, John Dowson would be dowsonjo@lmg.polar.org, and Jane Anderson would be andersja@lmg.polar.org.  Please do not have any E-Mail sent to the ship prior to your arrival as your account may not be activated until after you embark the vessel.  All disembarking e-mail accounts are removed the day after the vessel arrives in port.

joining and departing R/V Nathaniel B. Palmer

Participants are expected to make a good faith effort to arrive at Dutch Harbor before the scheduled departure date.  Planned arrival on or before 3 July is strongly recommended.  Although there are no guarantees, allowance may be made for any participant who pre-schedules Dutch Harbor arrival for 3 July or earlier, but is delayed en route by the airline.  Note that in most cases a departure delay would come out of the cruise days, i.e. in most cases the end-of-cruise date would not change even if the departure from Dutch Harbor is delayed.

Participants should not purchase tickets to leave Barrow before 21 August.  Participants should have contact information for their travel officer in the event that there is a change of end-of-cruise port or date.

watch schedule

The science team will divide into two 12-hour watches.  Watch changeover times of 7:00 am and pm have been requested by some in the science team.  Some participants will not be tied to specific watch times.  Here is a preliminary watch list:

0700-1900

  Jim Swift (with option to 'float' after students are trained)

  Rob Palomares

  Marie Beaupre

  Susan Becker

  Jeremy Mathis

  Leopoldo Llinás

1900-0700

  Eric Johnson

  Kristin Sanborn

  John Calderwood

  Paul Ellis

  Craig Aumack

floaters

  Dean Stockwell

  Stephanie Moreland

    (Stephanie & Dean may choose to stand opposite watches; if so,

     my guess is that it would be Dean on days and Stephanie on nights)

  Jim Rogers

    (Jim will likely stand parts of watches, but mostly days)

  John Bengtson

  Michael Cameron

  Heather Smith

    (one assumes the marine mammal team will be mostly on days)

