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Scientific Objectives
· Establish a time series of full-depth repeat ocean measurements capable of resolving decadal and longer time-scale changes in the structure and carbon storage of the oceans around Australia, from Antarctica to the equator. 

· Use these data to test climate model predictions and to determine whether and how fast climate is changing due to the Greenhouse Effect and/or natural decadal variability. 

Cruise Track
Starting in Wellington, Franklin steamed into deep water south of the Chatham Rise and a test station was completed. Franklin then steamed directly to 170° W, 50° S where the meridional survey began. From there, Franklin worked northwards and westwards to near Chatham Island crossing a deep western boundary current (see Figure 1). From there, the track was northeastward recrossing the boundary current back to 170° W, then along 170° W, until interrupted for an exchange of personnel in Tonga.

On Leg 2, near 17° S, the meridional line was interrupted in order to complete an additional crossing of the deep boundary currents found between 170° W and the Tonga-Kermadec Ridge. After completing this short zonal line, the 170° W meridional line was resumed until interrupted again near 10° S for a section across the deep Samoa Passage. From here the meridional line was completed to the equator along 168° 45'W.

Results
A total of 129 CTD casts were completed. Four of these were test casts of various types but the rest of the casts were mostly to within 15m (or more usually 10m) of the bottom. The casts were made along 3 sections (Figures 1): along roughly 170° W from 50° S to the equator (a partial repeat of WOCE section P15S), along 17.5° S from 170° W across the deep western boundary current east of the Tonga-Kermadec Ridge (a partial repeat of WOCE section P21) and across the Samoa Passage (a partial repeat of WOCE section P31) which is the main pathway of deep water from the South to the North Pacific Ocean.

On all casts a 24-bottle rosette system (10 litre bottles) was used to collect samples throughout the water column. Samples were collected for salinity, oxygen and nutrients (nitrate, phosphate and silicate) on all casts. On about half of the casts samples were also collected for dissolved inorganic carbon, alkalinity and CFCs (Freon 11, Freon 12) and on some casts carbon tetrachloride. The ship mounted acoustic Doppler current profiler, precision depth recorder and other underway instrumentation were run throughout the cruise. At 6 stations, samples were also collected for John Lupton (NOAA-PMEL, Seattle, USA) for helium analysis.

The sections clearly show the major features expected — the northward penetration of Southern Ocean water masses (Sub-Antarctic Mode Water, Antarctic Intermediate Water, Circumpolar Deep Water and Antarctic Bottom Water) and the southward penetration of North Pacific water masses. 
Samples were analysed for dissolved inorganic carbon (TCO2) and seawater alkalinity (TA). The TCO2 values were measured by coulometry using a SOMMA system. TA values were measured by potentiometric titration on a closed cell. For carbon parameters, full profiles (24 Niskin bottles) were taken every other CTD station along the cruise track, with surface and some fill-in samples (up to 14) collected at other CTD stations. Where possible, carbon analyses were made at stations that coincided with locations that had been analysed for carbon during WOCE on sections P15S, P15N, P21 and P6.

Data quality for both TCO2 and TA was monitored during the cruise using duplicate samples and by analysing Batch 52 Certified Reference Material (CRM) provided by Dr. Andrew G. Dickson, Scripps Institution of Oceanography. The data quality were good for both legs of the cruise. At each 24-bottle cast for carbon, three depths were sampled in duplicate. The duplicates were interspersed with the other samples from the cast and analysed. The measured CRM titration alkalinity values were used to calibrate the potentiometric titration cell volume. For 37 samples the calculated CRM alkalinity on both legs of the cruise the cruise was 2224.72 ± 1.03 moles/kg. Duplicate analyses for alkalinity showed an absolute difference between duplicates of 1.03 ± 0.91 mol/kg (1 s.d.; n=150).  TCO2 results for CRM samples 2005.45 ± 0.83 mol/kg  (1 s.d.; n=66), and the absolute difference between duplicates was 1.08 ± 0.74 mol/kg (1 s.d.; n=200). 
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Figures

Figure 1. Cruise Track from Wellington to Tonga to Apia, Samoa. The CTD station locations are indicated by the dots.

