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1. General Information

1.1 Cruise name and/or #:

CLIVAR P6

1.2 Sponsoring institution:

Name:

National Science Foundation

Address:

Division of Ocean Sciences (GEO/OCE)
4201 Wilson Boulevard
Arlington, Virginia 22230, USA

Name of Director:

Eric C. Itsweire
Program Director
Physical Oceanography Division

1.3 Scientist in charge of the project (include CV

and passport photo):

Name:

James Swift/Alison Macdonald
CV- attached to this document

Address:

Scripps Institution of Oceanography
9500 Gilman Drive

La Jolla CA 92093-0214

USA

WHOI MS21
360 Woods Hole Rd.
Woods Hole MA 02543

Telephone:

858-534-3387 (Swift);
508-289-3507 (Macdonald)

Fax:

858-534-7383 (Swift)
508-457-2181 (Macdonald)

Email:

jswift@ucsd.edu
amacdonald@whoi.edu

1.4 Scientist(s) from coastal state involved in the

planning of the project:

Name(s):

n/a

Address:

1.5 Submitting officer:

Name and address:

Rose M. Dufour/ Elizabeth Brenner
Scripps Institution of Oceanography
University of California, San Diego
La Jolla, California 92093-0210

Nationality: USA

Telephone: (858) 534-2841

Fax: (858) 822-5811
Email: Shipsked@ucsd.edu




2. Description of Project (Attach additional pages as necessary)

2.1 Nature and objectives of the project:

A CTDO/Hydrography/CO2/Tracer/IADCP Transect from Brisbane

New Zealand to Valparaiso, Chile

For our work, at every Skilometers (approximately; closer over submarine ridges and near coast
stop the ship (we call this stop a "station") where we lower a device called a CTD/rosette, which
the tempert@re, salinity, oxygen, and currents from just below the sea surface to approximately 10
above the ocean bottom. During each of these stations we also collect up to 36 water san
measurement of various water properties, such as-rél@ed @rameters, dissolved CFCs, oxyg¢
salinity, nutrients, and so forth (a complete list of science programs is included, below). We mea
called trace metals (chiefly iron and aluminum) in the upper 1000 meters at some of our stations. V
ship is both underway and stopped we also continuously pump surface seawater through ser
temperature, salinity, and partial pressure of CO2; we operate standard meteorological sensors; w
an Acoustic Doppler Current Profiler; and we normallempe a multibeam bathymetric sonar. If the g
is equipped with a working gravimeter, that is usually in operation also. Please see attached ove
further detail.

2.2 Relevant previous or future research cruises:

The western legs of the 1992 WOCE P6 cruise which entered New Zealand waters took place
between May 30 and July 30, 1992.

2.3 Previously published research data relating to the project:

See 2.1

3. Methods ad Means to be Used

3.1 Particulars of vessel:

Name: R/V Melville
Nationality (Flag state): USA
Owner: Office of Naval Research
Operator: Scripps Institution of Oceanography
Overall length (meters): 85 m
Maximum draught (meters): 5m
Displacement/Grss tonnage: 2,516
Propulsion: Two 1385 hp ZDrive
Cruising & Maximum speed: 11.7 knots, 14 knots
Call sign: WECB
Method and capability of communication| Email master@ryv
(including emergency frequencies): melville@ucsd.edu
F77 Voice
Telephone
Pacific 011-872-763452498
F-77 FAX
Pacific 011-872
81600255637




Telex

(AnsBk=WECB)

Vessels guard standard GMDSS
frequencies for calling, distress and
dissemination of marine safety informatig

81600255637

MMSI # 366784000
SELCAL # 11024
Name ¢ master: Capt. Christopher Curl
Number of crew: 23
Number of scientists on board: 38

3.2 Aircraft or other craft to be used in the project:

None

3.3 Particulars of methods and scientific instruments

Types of samples and data

Methods to be used

Instruments to be used

Data available within ca. 2 -12
months of cruise end:
Temperature, salinity,
dissolved oxygen, dissolved
nutrients, currents, dissolved
CFCs, dissolved inorganic
carbon, alkalinity, pH,
dissolved trace metals, partial
pressure of CO 2,
meteorological measurements
if available.

Data available withinca. 1 -2
years: dissolved organic
matter, total dissolved nitrogen.

Data available within 3 -5 years:

dissolved helium, dissolved
tritium, dissolved radiocarbon,
transmissometer particle data
*Please see overview at the end
of UN form for further sampling
details.

Underway measurements from
continuously pumped surface
seawater and on -board
sensors; vertical profiles at
station stops with CTD and
rosette

Thermosalinograph, acoustic
doppler s onars ADCP

RDI Narrowband and RDI
Broadband 150 kHz, CTD
rosette with 24 -36 10-liter
Niskin -type bottles and SeaBird
911+ CTD

Bathymetry and sidescan

Swath mapping

EM122
12 kHz
150 deg swath

Sub-bottom acoustic profile

3.5 kHz echo sounder

Knudsen 320B
3.5/12

Magnetics if collected

Magnetic gradiometer

Marine Magnetics Seaspy
Gradiometer

Gravity if collected

Gravimeter

Bell BMG -3 Gravimeter

3.4 Indicate whether harmful substances will be used:

None

3.5 Indicate whether drilling will be carried out:

None

3.6 Indicate whether explosives will be used:

None




4. Installations and Equipment

Details of installations and equipment (dates of laying, servicing, recovery; exact locations and
depth):

None

5. Geographical Areas

5.1 Indicate geographical areas in which the project is to be conducted (with reference in latitude
and longitude):

5.2 Attach chart(s) at an appropriate scale (1 page, high-resolution) showing the geographical
areas of the intended work and, as far as practicable, the positions of intended stations, the
tracks of survey lines, and the locations of installations and equipment.

For a complete list of stations along this track line please visit our web site at:
http://shipsked.ucsd.edu/Schedules/2009/2009-MV-macdonald/P6_track_10 9 09.txt

These stations numbers represent our best attempt to identify those that fall within New ZealandOs
EEZ from the planned survey:

75 2404.0 -31.22 177.636 3978.0
76 2450.7 -31.54 177.955 3732.0
77 2497.2 -31.86 178.273 3297.0
78 2543.8 -32.18 178.592 2498.0
79 2590.2 -32.50178.910 1542.3
80 2638.0 -32.50 179.420 3170.3
81 2684.9 -32.50179.920 2904.1
82 2739.2 -32.50 180.500 3027.0
83 2762.7 -32.50 180.750 419.0
84 27945 -32.50 181.090 1955.9
85 2818.9 -32.50 181.350 3426.4
86 2835.8 -32.50 181.530 4393.5
87 2853.6 -32.50 181.720 5104.5
88 2879.8 -32.50 182.000 5850.0
89 2910.7 -32.50 182.330 6411.8
90 2950.1 -32.50 182.750 6411.8
91 2997.0 -32.50 183.250 6106.9
92 3043.8 -32.50 183.750 5645.0
93 3090.7 -32.50 184.250 5834.5
94 3136.6 -32.50 184.740 5706.9



P6 2009/2010 Leg 1

6. Dates

6.1 Expected dates of first entry into and final departure from the research area of the research
vessel: We expect to enter New Zealand waters at the earliest on November 30th. Final
departure would be at the latest ~ December 21, 2009.

6.2 Indicated if multiple entry is expected:

Multiple entry not expected

7. Port Calls

7.1 Dates and names of intended ports of call:

November 21, 2009 depart Brisbane, Australia

January 2, 2010 arrive Papeete, Tahitii French Polynesia
January 5, 2010 depart Papeete, Tahitii French Polynesia
February 11, 2010 arrive Bahia de Valparaiso, Chile

7.2 Any special logistical requirements at ports of call:

N/A

7.3 Name/Address/Telephone of shipping agent (if available):

Inchcape Shipping Services (Brisbane)
44A Borthwick Avenue

Murarrie 4172

Queensland, Australia

Postal Address
PO Box 675




Morningside 4170
Queensland, Australia

Tel: +61 7 3899-6540

Fax: +61 7 3899-6541

Email: brisbane@iss-shipping.com.au

Website: http://www.iss-shipping.com/Microsites/Home.aspx?msid=51&menu=Home

POC

Daniel van Vliet, Port Manager

Mobile: +61 (0)403-380-111

Email: Daniel.vanVliet@ISS-Shipping.com.au

8. Participation:

8.1 Extent to which coastal state will be enabled to participate or to be represented in the
research project: Berth available for Foreign Observer upon request.

8.2 Proposed dates and ports for embarkation/disembarkation:

R/V Melville will transit from Chi-Lung, Taiwan to Brisbane, arriving between 12-15 November.
The ship will depart Brisbane approximately 21 November. Disembarkation in Papeete, Tabhiti,
French Polynesia January 2, 2010 (intermediate stop; final port will be Bahia de Valparaiso, Chile
February 11, 2010.

9. Access to data, samples and research results

9.1 Expected dates of submission to coastal state of preliminary reports, which should include the
expected dates of submission of the final results:

Approximately 30 days from the end date of the cruise . Expected submission date 31 March,
2010.

9.2 Proposed means for access by coastal state to data and samples:

Preliminary data will be made available by CD and/or DVD to SIO Ship Scheduling within 1-5
months of the cruise completion. There will be no post-cruise processing on the
thermosalinograph, ADCP, multibeam, and gravimeter data, so preliminary

data are "final". We may also provide a web link to download data in lieu of CD/DVD.

9.3 Proposed means to provide coastal state with assessment of data, samples and research
results or provide assistance in their assessment or interpretation:

See 9.2

9.4 Proposed means of making results internationally available:

See 9.2




A CTDO/Hydrography/CO2/Tracer/L ADCP Transect
from Australia to Chile
R/V Melville, 21 November 2009 11 February 2010

An oceanographic transect from Australia to Chiterepeat of WOCE Hydrographic Prag sectiorP6-
is scheduled on R/Wlelville in late200. The current dates are:

LoadBrisbane, Australid7 November 21 November, 2010

Depart Brisbane21 Novemberand begin leg 1 of the P6 transe@hief Scientist: Alison
Macdonald (WHOI))

44 UNOLSdays at sea

Arrive Papeete, Tahiti French Polynegidanuary, 2010

Unload those groups patrticipating only on leg 1 and change personnel for most other science
parties2 B5 January, 2010

Depart Papeete, Tahiti French Polynesidanuary, 201@nd beginleg 2 of P6 transect (Chief
Scientist:Ruth Curry (WHQO))

38 UNOLS days at sea

Arrive Bahia de Valparaiso, Chileebruary 11, 2010

UnloadBahia de Valparaisd,1- 13 February, 2010

KKK K KKK KK

The dates may change somewhat during final ship scheduling.

Mayps of thetwo legs of the planne&009/2010occupation of the P6 section are shown below. The science
portion of the2009/2010P6 cruise pan from Australia to Chile will follow the P6 1992 track (R/V Knorr)

and the 2003 Japanese occupation (R/V Mirai) along S2(89.1;iS in the eastern portion), but during
2009/2010stations will typically be somewhat closer together (no more than 30 nm) than they were in
either of the previous occupations.

Dr. James Swift, an oceanographer at the Scripps Institution of Ocaphggof the University of
California, San Diego, is the coordinator for a program of global ocean measurements (carbon parameters,
temperature, salinity and other water properties) for the United States' contribution to the World Climate
Research Program LO/AR (Climate Variability) Repeat Hydrography Program and the UNESCO
International Ocean Carbon Coordination Project

One may learn more about the international programs at <http://www.clivar.org/carbon_hydro/> and
<http://www.ioccp.orgé. The science &n also maintain a web site oriented toward the United States'
contributions at <http://ushydro.ucsd.edu/>.

During MarchMay 2009 the R/VRoger Revelleperformed a "repeat hydrography transectO of the I5
expedition at 32iS in the Indian Ocean from SoutticA to Australia. As shown in the figures, our science

team plans to perform the repeat hydrography transect from Australia to Chile allowing us to obtain near
synoptic IndePacific data set which can be compared to the 1992 (Wijffels et al., 2001)083d 2
observations (Johnson et al., 2007). The ends of this transect will carry to the 200 meter isobaths in
Australian and Chilean waters, and therefore we seek research clearances for that part of our work. We
will also pass through New Zealand watersimyithe first leg and seek clearance for this portion of the
work. Approximately halfway across the basin we will make an excursion north to Papeete, French
Polynesia for fuel and provisions, and to exchange scientific personnel and possibly some @pd. To
from Papeete, our underway measurement systems (see description below) will be running. We therefore
also seek clearance for French Polynesian waters.

For our work, at every 55 kilometers (approximately; closer over submarine ridges and neay weasts)
stop the ship (we call this stop a "station") and we lower a device called a CTD/rosette, which measures the
temperature, salinity, oxygen, and currents from just below the sea surface to approximately 10 meters
above the ocean bottom. During eachtloése stations we also collect up to 36 water samples for



measurement of various water properties, such as-rél@d parameters, dissolved CFCs, oxygen,
salinity, nutrients, and so forth (a complete list of science programs is included, below). Ydeensea

called trace metals (chiefly iron and aluminum) in the upper 1000 meters at some of our stations on Leg 1.
While the ship is both underway and stopped we also continuously pump surface seawater through sensors
for temperature, salinity, and pattiressure of CO2; we operate standard meteorological sensors; we
operate an Acoustic Doppler Current Profiler; and we normally operate a multibeam bathymetric sonar. If
the ship is equipped with a working gravimeter, that is usually in operation also.

P6 2009/2010 Leg 1
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Figure 1. Proposed CLIVAR P6 leg 1 stations between Brisbane, Australia and Papeete, French
Polynesia.

According to the draft ship schedule at the time of writing this document, our work from R/V Melville will
begin off Australa November 21, 2009 We will work eastward to a longitude of 145.4iE at which point
we will steam north to Papeete arriving on or arodaduary 2, 201.0We will leave Papeete three days
later returning to 32.5;S, 145.4;E and work eastward arriving iniaBde Valparaiso on oaround
February 11, 2010 The number of our planned stations that will be inside Australian, New Zealand and
Chilean coastal waters will be on the ordebbf19 and 28respectively. The Australian number is higher
because we pasord Howe Island and Norfolk Island.

We are prepared to offemmediate, unlimited accessatl of our scientific data from the cruise as soon as
they are ready to be used. Most of the data will be available at the end of the cruise. This indudes dat
from every system noteth this documenti.e. water sample data, CTD data, meteorological data,
underway T/S/pCO2, multibeam data, and so forth. A few types of samples are analyzed in shore
laboratories and so are availabke 1to 3 years laterWe are also prepared to offer berths for one or two
scientists from eachation to join us in Australia (for leg 1) or Papeete (for legi@rk with us or observe

us atsea, and disembark at Papeete (for leg 1) or Bahia de Valparaiso (far leg 2)



P6 2009/2010 Leg 2

Figure 2: Proposed stations for leg 2 of the 2009 P6 hydrographic cruise from Papeete to Bahia de
Valparaiso.

Dr. Macdonald will be the principal scientific point of contador leg 1 Her email address is
amacdonald@whoi.edu, telephone &89-3507, fax 508457-2181. Dr. Swift will be the acting scientific
point of contact for leg 2, and is an overall reference and coordinator for bothHegemail address is
jswift@ucsd.edu telephone 85834-3387, fax 85834-7383) The operator of the R/Wielville is the

UCSD Scripps Institution of Oceanography. The point of contact for the ship is the email address
shipsked@ucsd.edu.

LIST OF P6 SCIENTIFIC PROGRAMS (subject to pending funding)

CTDO/rosette/S/O2/nutrients/data processing
Jim Swift, Scripps (jswift@ucsd.edu; ph 858-534-3387; fx 858-534-7383)

Transmissometer
Wilf Gardner, Texas A&M U (wgardner@ocean.tamu.edu; ph 979-845-3928)

Research Technician Group
Carl Mattson, Scripps (cmattson@ucsd.edu or restech@ucsd.edu; ph 858-543-1632)

Shipboard Computer Group
Frank Delahoyde, Scripps (fdelahoyde@ucsd.edu; ph 858-534-2751)




CO2 (alkalinity and pH)
Frank Millero, University of Miami (fmillero@rsmas.miami.edu: 305-361-4144)

CO2 (DIC and underway pC0O2)
Rik Wannikhof, AOML/NOAA (Rik.Wanninkhof@noaa.gov; ph 305-361-4379)

DOC/TDN
Craig Carlson, U California Santa Barbara (carlson@lifesci.ucsb.edu, 805-893-2541)

CDOM
Dave Siegel, U California Santa Barbara (davey@icess.ucsb.edu, 805-893-4547)
Norm Nelson, U California Santa Barbara (norm@icess.ucsb.edu, 805-893-3202)

13C/14C
Ann McNichol, WHOI (amcnichol@whoi.edu; ph 508-289-3394; fx 508-457-2183)
Robert Key, Princeton (key@ Princeton.EDU)

CFCs
Rana Fine, RSMAS/Miami (rfine@rsmas.miami.edu; ph: 305-361-4722) (Leg 1)
Mark Warner, U of Washington (mwarner@ocean.washington.edu; ph: 206-543-0765) (Leg 2)

HelTr
William Jenkins, WHOI (wjenkins@whoi.edu; ph 508-289- 2554)

ADCP/LADCP
Eric Firing, U Hawaii (efiring@hawaii.edu; ph 808-956-7894)

Trace elements (Leg 1 only)
Chris Measures, U Hawaii (chrism@soest.hawaii.edu; ph 808-956-8693)
Bill Landing, U Florida (landing@ocean.fsu.edu; ph 850-644-6037)

ARGO floats
Ann Thresher CSIRO ( Ann.Thresher@csiro.au_, ph (61 - 3) 62 - 325 - 419)

Isotopic Composition of Nitrate
Mark Altabet, U of Massachusetts (maltabet@umassd.edu; ph 508-999-8000)

14Cin DIC
Ellen Druffel, U of California (edruffel@uci.edu, (949) 824-2116, 3272)
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