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TABLE 1b

Ship’s Personnel

Name Rank

Burgan Jerry Master
Chapman Graham Chief Officer
McCarthy Justin 2" Officer
Macleod Neil 3" Officer
Anderson Duncan Chief Engineer
Smith Colin 2™ Engineer
Macaskill Robert 3" Engineer
Armour Gerry 4" Engineer
Trevett Doug Deck Engineer
Gibson Hamish Purser/Catering Officer
Mee Steve Radio Officer
Bradbury Pippa Doctor
Brookes Russell Deck Cadet
Bumett Dean Engineer Cadet
Lang Colin Bosun

Peck David Bosun’s Mate
Dale George Seaman
Dickson Keith Seaman
Chappell Kelvin Seaman

Bown Martin Seaman
Trussler Luke Seaman
Parsley Richard Motorman
Allen Erwin Motorman
McManamy Danny Chief Cook
Macaskill Tracey 2" Cook
Jones Lee 2™ Steward
Hadgraft Simon Steward

Wiers Michael Steward

Raworth Graham Steward




<11 -

INTRODUCTION AND SCIENTIFIC OBJECTIVES

The Southern Ocean is a major component of the coupled ocean-atmosphere climate system. It
connects all the other major oceans and inflitences the water mass characteristics of the deep water over a
large proportion of the world. Hence, the Southern Ocean plays a pivotal role in global ocean circulation,
which in turn regulates the global climate.

The major Southern Ocean current, the Antarctic Circumpolar Current (ACC), transports large
volumes of water west to east around the world, around 136 million tonnes per second. Measurements of
the total amount and detailed structure of the transport in the ACC can provide critical tests of numerical
model dynamics, as well as of proposed paradigms of the global ocean circulation, ocean variability and
climate change.

Drake Passage is an advantageous location to observe the ACC. At this choke point between
South America and the Antarctic Peninsula the meridional spread of the ACC is constrained and transport
measurements can be attempted. The Drake Passage section is possibly the most important Scuthern
Ocean choke point section, because of its accessibility, because it is the narrowest, and because it provides
the immediate link between the Pacific and Atlantic Oceans.

The International World Ocean Circulation Experiment’s primary goal was to provide a one-time
survey of the global ocean circulation. To help assess the representativeness of the one time survey,
sections of particular significance were identified, to be repeated as often as possible. The Drake Passage
is one such section. Since 1993 scientists from the Southampton Oceanography Centre and British
Antarctic Survey have completed five hydrographic sections across Drake Passage (Figure 1).

The principal objectives are;

¢ To determine the interannual variability of the position, structure, transport and other
properties of the ACC at Drake Passage. Adding lowered ADCP to the CTD and shipboard
ADCP measurements, to increase the inventory of direct current measurements that spans the
full depth and width of the ACC at Drake Passage.

§ To examine the fronts associated with the Antarctic Circumpolar Current. Their strengths and
positions will be determined.

e By comparing geostrophic velocities with those from the lowered ADCP, determine the size
of ageostrophic motions, and attempt to estimate barotropic components.

* To examine the temperature and salinity structure of water flowing through Drake Passage.
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Using high quality CTD measurements the significant water masses will be identified.

§ To calculate the total flux of water through Drake Passage. By combining CTD, lowered
ADCP and shipboard ADCP measurements, to make the best possible estimate of the
transport.

Overview

Timetable (Julian Days)

Fri. 17" Nov. (322)

Depart Brize Norton 2245GMT for Mount Pleasant Airfield, Falkland Islands via Wide Awake
Airfield, Ascension Island.

Sat 18" Nov. (323)

Arrive MPA at 1730GMT and join ship in Stanley in time for dinner
Sun 19" — Mon 20" (324-325)

Mobilising, the many tasks were divided amongst the scientist, primarily to ready computers,
instruments and equipment. Severe problems were encountered with the CTD pylon — many hours of
trials failed to make the pylon fire or return bottle fire codes for logging by DAPS. This problem
consumed so much time that the important task of preparing data processing paths was entirely neglected.
Tue 217 (326)

RRS James Clark Ross (JCR) left the FIPASS berth at 0930 local and moved to the outer harbour.
We remained there until mid-afternoon. A safety briefing was conducted and emergency muster and boat
drill practiced. The scientific staff appreciated that this necessary briefing and drill took place in the quiet
waters of the outer harbour and it afforded us a few valuable hours to continue work on the pylon
problem.,

Fault diagnosis continued on the pylon and finally, after advice from John Smithers at SOC, the
pylon was closing bottles. Fire codes were not being returned but we set up a system to send fake firing
codes to be logged by DAPS.

We steamed a direct route to the POL 8 mooring, but while we were in water shallower than 500m
ship’s speed was kept to 8knots for bottom track ADCP calibration data.

Wed 22" (327)

Arrived at the POL8 site at 1518. The mooring, a bottom pressure recorder (BPR), was

recovered. We then steamed slowly offshore to 2000m water depth for a test CTD station.
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Thur 23" (328)

After the test station we returned to the POL8 mooring site and deployed the replacement BPR
and then proceeded to the top of Burdwood Bank to begin the Drake Passage repeat hydrography section.

Stations 002 to 008 were completed.

Fri 24" (329)

Stations 009 to 013 were completed.
Sat 25" (330)

Stations 014 to 018 were completed.
Sun 26" (331)

Stations (19 to 022 were completed. Immediately after station 019 the POL9 BPR mooring was
recovered and the refurbished BPR from POLS redeployed.
Mon 27" (332)

Stations 023 to 027 were completed. After station 025 the POL6 BPR and inverted echo sounder
(IES) were recovered.

Tue 28" (333)

Stations 028 to 031 were completed. Station 031 is the last station on the repeat hydrography
section. Immediately after station 031 we steamed back to the POL9 mooring site and redeployed the
refurbished BPR and IES. We then headed southward down the Antarctic Peninsula towards the main
destination Rothera.

Wed 29" — Sat 2™ Dec (334 — 337)

En route to Rothera, we visited Port Lockroy (to disembark two summer staff) and Vernadski base
(the old Faraday, to deliver mail). There were many magnificent views down this part of the Peninsula —
Gerlache Strait, Neumayer Channel, Lemaire Channel, icebergs and wildlife. We arrived in Rothera Bay,
Adelaide Island just after lunch and completed CTD 032, at the Rothera time series (RaTs) site in 300m of
water just off Rothera Pier. This station was occupied at the request of Richard Sanders, SOC and the
objective was to gather water samples for nutrient analysis. The samples have been frozen and will be
retumned to SOC for analysis when JCR returns to Grimsby in May 2001.

Only small amounts of sea ice were encountered and almost the entire trip to Rothera was in open
water.

Sun 3" — Tue 5" (338 —340)

The ship discharged cargo and collected the base gash. Scientific staff helped with the awkward
break bulk cargo, frozen goods and beer. Good use of the time here was spent catching up on data
processing.

Wed 6™ - (341)

Depart Rothera at 1300 en route for Stanley. As we travelled northward we visited several scenic

and historic sites including Port Lockroy (again), Paradise Bay and Deception Island.
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Sat 9™ — Sun 10™ (344 — 345)

On the northbound crossing of Drake Passage, westward of the southbound section, we deployed
XBT’s at two hourly intervals and continued logging the various underway data. On Saturday two full
depth stations were occupied as trials of CTD DEEPO3.
Mon 11" (346)

Berth at FIPASS at 1400 local. Navigation streams end logging and data read into PSTAR.
Packing and data archiving occupy the rest of the day.

CTD MEASUREMENTS

Equipment
The following equipment was used on the CTD frame:

Neil Brown MKkIIIc CTDs — DEEP(3 and DEEP04

Chelsea Instruments Transmissometer - S/N 161/2602/003

Simrad Altimeter 200 m range

10kHz pinger

FSI Rosette Pylon no. 2

12 x GO and FSI 10 litre Niskin bottles

SIS Thermometers S/N’s T1684(sd), T1545

SIS Pressure meters S/N’s P6571(sd), P6394(sd). Note (sd) indicates that the mean and standard
deviation of the averaging interval is reported by these instruments.

New oxygen sensor

Self contained Broadband ADCP’s (30° and 20° beams) and battery pack

Data Capture and processing

A total of 34 full depth CTD stations, shown in Figure 1 and Table 2, were completed during
JR55: one test station, 31 full depth stations along the SRIb section, one in Margerite Bay at the Rothera
time series site and two further deep water test stations on the retum journey to Stanley. Salinity samples
were drawn on all stations for calibrating the CTD (Figure 2).




TABLE 2
Summary of CTD Stations
Stat CTD  JDAY hhmmss Lat Lon Depth CTD Pmax  Wireout Htoff depth -
num type deg min deg min depth dbar metres metres (ctd_depth +
alt)
001 03 327 222831 =35 0352 -58 17.84 2194 1710.4 17334 1700 -999.0 -999.0
002 03 328 053910 -54 3926 -58 3356 2194  220.1 2223 215 13.0 -13.7
003 03 328 081830 -54 5534 58 2170 605.8 598.6 605.1 595 16.2 -9.0
004 03 328 094409 -54 56.62 .58 23.26 10377 10376 10499 1030 158 -15.7
005 03 328 114634 -34 5765 -58 2209 1550.1 1566.6 1587.1 1555 14.7 -31.2
006 03 328 144421 -55 0418 -58 17.39  2060.1 2061.5 2090.9 2050 6.2 -1.6
007 03 328 173143 -55 0727 -58 15.47 25104 2507.7 2546.1 2494 6.3 -36 .
008 03 328 203409 =35 1020 -58  14.03 29454 2971.6 3020.3 2959 5.1 -313 S
009 03 328 235510 -55 12.86 -58 13.71t  3717.3 3736.1 38041 3720 155 -34.3 '
010 03 329 051117 -55 3142 -57 5925 42306 42176 4299.2 4217 89 4.1
011 03 329 105349 -55 4926 -57 5205 46384 4644.1 47388 4620 8.1 -13.8
012 03 329 153927 56 0774 -57  40.48 3686.1 3692.8 37599 3673 8.8 -15.5
013 03 329 203504 56 2772 -57 30.89 35721 35754 3639.5 3555 9.8 -13.1
014 03 330 004226 -56  47.09 57  18.51 25311 25337 2573.0 2520 13.1 -15.7
015 03 330 052005 -57 0546 -57 07.32 43918 43877 44750 4365 11.2 -1
016 03 330 101014 -37 2581 -56 55.73 39665 3958.8 4033.7 3940 8.6 -0.9
017 03 330 150328 -57 4406 -56 40.56 34187 34209 34814 3410 929 -12.1
018 03 330 192545 -58 0298 56 3235 40066 4002.5 4078.8 3981 11.7 -1.6
019 04 331 024501 -58 2204 -56  21.11 38143 38108 38819 3788 9.5 -6.0
020 04 331 124728 -58 4131 -56 09.32 37794 37756 3845.8 3754 6.3 -2.5




Stat CTD  JDAY hhmmss Lat Lon Depth CTD Pmax  Wireout Htoff depth -

num type deg min deg min depth dbar metres  metres (ctd_depth +
alt)
021 03 331 173039 58 5985 -55 5776 3766.8 3766.3 3836.3 3745 5.7 -5.2
022 03 331 221946 .59 1905 -55 42,68 37209 37147 37834 3695 8.9 -2.7
023 04 332 030226 59 3903 55 3115 36744 36714 3739.1 3654 8.7 -5.7
024 04 332 075546 -60 0027 -55 19.11 34968 3490.0 35529 3470 9.0 22
025 04 332 122812 60 2025 -55 04.64 34343 34208 3491.2 3409 78 -33
026 04 332 195056 60 4050 -54 48.71 31077 3098.6 3151.8 3080 10.1 -1.0
027 04 332 230005 60 4798 -54 4317 25689 25904 2631.8 2574 84 -29.9
028 04 333 011607 60 5001 -54 4337 16938 16029 16249 1595 -999.0 -999.0
029 04 333 025609 60 5099 -54 4270 9664 1017.9 1030.5 1010 9.1 -60.6 L
030 04 333 045415 60 5889 -54 3721 5811 577.7 584.3 570 7.8 -4.4 T
031 04 333 062527 -61 0312 -54 3617 3716 3729 377.0 367 8.7 -10.0
032 04 337 162508 67 3464 -68 0783 31138 320.6 3242 317 4.7 -13.5
033 03 344 123935 60 1254 -61 1046  -999.0 3936.0 4011.2 3917 9.1 -999.0

034 03 344 180130 59 5584 -61 0420 -999.0 40715 4150.5 4050 104.0 -999.0
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Raw CTD data were captured and stored to the hard disk of the CTD acquisition PC. These data
were also recorded directly from the CTD deck unit onto the SOC DAPS (Data Acquisition and
Processing Software) system, running on an Ultra-Sparc SUN workstation. Currently DAPS uses routines
based on those in the Research Vessel Services (RVS) level A, B, C system. It includes a one second de-
spiking and averaging routine for the raw 25Hz data. The one second averaging procedure for each
variable is described below:

§ For each second of data, remove large spikes by comparing each value with the previous
value. The spike value for each variable is defined in an Instrument Control Parameters file.
* Calculate the temperature gradient as the last good temperature in the frame minus the first
good temperature and divide this by the number of good samples.
¢ Median despiking
® Sort the samples in the frame. Take the absolute value of the difference (diff) between the
value at the mid-point, and the previous vaiue. Also calculate the mean of these two
values.
® Set the upper and lower limits based on the average value +/- (diff * number of good
samples)
® Calculate mean of all samples within these limits
s  Retumn the one-second mean values

DAPS stores two ASCII files for each cast, one for CTD data and another for bottle firing data. Time is

included in the ASCII files as decimal Julian day to one millisecond resolution.

For JR35, a different method was used to send bottle firing data to DAPS. The Smitherware
software, on the rosette PC, which sends and receives signals from the pylon failed to send fire
confirmation messages to the CTD terminal. As a result, fire confirmation messages had to be typed
manually and sent via a laptop to prevent missing firing codes in the DAPS bottle file. This system was
used throughout the section. Following comparisons between the CTD package depth and bottle fire
times for each cast, variations were found on times when the codes were sent to DAPS. To minimise the
effect on bottle/CTD conductivity comparisons, firecode times were corrected to ensure they coincided
with periods when the CTD package was stationary. Firing data were also found to be stored incorrectly
with two firecodes, one and three, being recorded for each fire. These had to be edited during processing
in the fir55nnn.tim files to leave just firecode one.

Nearing the end of JR53, frequent "data time outs” and "frame sync errors” for CTD data logging
to DAPS led to data loss for some of the casts in the DAPS ASCII files.
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Both CTD instruments DEEP03 and DEEP04 were used during the cruise. DEEP03 was used for
stations 1-18, 21, 22, 33 and 34 with DEEPO4 used for stations 19, 20 and 23-32. The performance of
each CTD is described in the next section. A description of the CTD calibrations applied to each

instrument are described below:

Temperature

Temperatures are reported in ITS-90 . ITS-68 is used for computing derived quantities following
the suggestion of Saunders (1990),
T =1.00024% T, 4y
Raw temperatures were scaled according to,

T, = 0.0005T,, (2)

then calibrated using the coefficients provided by Ocean Scientific International (OS]) for DEEPO3
(August 2000) and DEEPO4 (September 2000),

DEEP03: T = -1.86750 + 0.9920887,, (3
DEEPO4: T =0.12306 +0.9992497 (4)

Due to a lag between the conductivity and temperature sensor measurements the time rate of

change of temperature is used to "speed up"” the temperature measurements according to,

T=T+r&1‘/o} (5)
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where the rate of change of temperature is determined over a one second interval (see data capture and
processing). Estimates of 7 from Cunningham (2000) were used.

DEEP03: 7=0.25 (6)
DEEP04: 7=10.20 (7

Pressure

Raw pressure measurements were first scaled according to,
P =0.1P,, ®)

and were then calibrated initially using the OSI coefficients for DEEP03 (August 2000) and DEEP04
{September 2000)

DEEP03: P =-39.7+1.07439P, ©)
DEEPO4: P =-36.9 +1.07330P,, (10)

Following observations of pressure values before and after each cast for DEEPO3 and DEEPO4 it
was evident that a correction was required to set pressure readings to zero. The adjustments made were
-1.8 dbar and -7.6 dbar for DEEP03 and DEEP04 respectively, changing the above coefficients to

DEEPO3: P=-379+1.07439P (1D

raw

DEEP04: P =-29.3+1.07330P, (12)

The offset was determined by taking the mean pressure values before entering the water and on
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deck after each cast and calculating the mean pressure. The mean pressure was used to adjust the pressure
offset. No relationship between pressure offset and temperature was revealed.

Salinity

Raw conductivities were scaled according to,

¢ =0001C,, (13)

then calibrated initially with the coefficients provided by OSI for DEEP03 (August 2000) and DEEP04
(September 2000),

DEEPO3: C =—0.01851+0.94717C,,, (14)
DEEPO4: C = -0.07645 +0.96242C,,, (15)

This was followed by the cell material deformation correction
C=Cx[1+ax(T—To)+ﬂx(P-Po)] (16)

where the coefficients for the cell material are: &= -6.5E°%C, i =15Edbar™’, T,= 15°C and
P, =0dbar.

Further adjustments to the conductivity offset were determined using bottle samples. Bottle
samples were obtained from the Niskin bottles mounted on the CTD frame, which were fired at various
depths (Figure 2). Each sample had its salinity determined relative to standard seawater by a Guildline
8400A salinometer. Bottle conductivities were calculated using bottle salinity, with CTD pressure and
temperature measured at bottle firing times on the upcast for all stations except station 16.
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Station 16 suffered much fouling on the upcast so the downcast was used for calibration. The
column of water corresponding to the upcast sample for station 16 was found by matching on potential

temperature.

Differences between bottle and CTD conductivities were determined and the residuals plotted
against pressure, station number and bottle conductivites. The residuals varied significantly station by
station so offsets were derived on a station by station basis. These offsets are given in Table 3 and

displayed in Figures 3 and 4.

Stations 21, 22 and 34 however required a linear fit which changed the coefficients of DEEPO3 to

Station 21: C = ~0.72010+0.96761C, a7
Station 22: C =—0.61127 +0.96456C, (18)
Station 34: C = -5.68525+1.09593C,,_ (19)

Using the modified coefficients in Table 3 the conductivity residuals were recalculated. Final
results show mean conductivity residuals all within 0.005 — -0.015 mmho/crn for DEEP03 and DEEPO4
(Figure 3). Over all stations and for residuals within 040.01 mmho/cm (324/335 data points) the mean =
0.0001 mmho/cm with sd = 0.0013 mmho/cm. After the conductivity calibration, CTD salinity was
recalculated. The salinity residuals (bottle salinity - CTD salinity) showed no pressure or station
dependence and it was decided that salinity needed no further correction (Figure 5). The lhz files were
edited using the PEXEC programme plxyed to remove spikes and loops in the temperature and salinity
profiles. To create the 1hz and 2db CTD data files a mixture of upcasts and downcasts were used,
indicated in Table 3.




TABLE 3
Conductivity Offsets
Cast Number CTD Cast Used Conductivity offset
001 03 D 0.0050
002 03 D -0.0010
003 03 D -0.0017
004 03 D -0.0033
005 03 D -0.0049
006 03 D -0.0058
007 03 D -0.0097
008 03 D -0.0099
009 03 D -0.0104
010 03 D -0.0104
011 03 D -0.0110
012 03 D -0.0111
013 03 D 0.0115
014 03 D -0.0120
015 03 D -0.0114
016 03 D -0.0121
017 03 U -0.0133
018 03 U -0.0143
019 04 U 0.0003
020 04 U -0.0059
021 03 U 0.0000
022 03 U 0.0000
023 04 D -0.0077
024 04 D -0.0078
025 04 D -0.0080
026 04 D -0.0088
027 04 D -0.0098
028 04 D -0.0096
029 04 D -0.0087
030 04 D -0.0077
031 04 D -0.0087
032 04 D -0.0051
033 04 D 00111
034 04 D 0.0000
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Transmittance and Altimetry

Transmittance was converted to voltages (20 or 21); this is a calibration of the voltage digitiser in
the CTD. The altimeter had calibration (22 or 23) applied,

DEEP03: V =-5.027+1.534 %107V, —3.704x10™°V2 (20)

DEEP04: V = —-5.656+1.72669 x 107V, ~2.24x107°V, 1)

DEEP03: alf = —249.7+7.62 x107alr,_, —1.04x10™%alr? | (22)

DEEP04: alt = —234.5+7.16 x107 alr,, —9.48x 107" alt? (23)
CTD problems

Stations 001 to 018 were completed using DEEP03 (conductivity cell S/N L53). Bottle - CTD
conductivities (Table 3, Figure 3, the first coefficient on the right hand side of equ. 14) have a large
systematic station by station drift, such that the CTD is reading higher conductivities on subsequent
stations. On stations 016 to 018 upcast salinities were higher than on downcast and the downcast T/S had
a different shape to the upcast T/S, with the upcast T/S being more closely related to the shape of stations
013 to 015 and data from earlier occupations of this section. This behaviour seemed to be related to jumps
to higher conductivities at the start of the upcast, and with hindsight it appears that the large station to
station drift in conductivity offset was related to a failing conductivity cell. The net conductivity drift is of
the order 0.02 mmho/cm over these 18 stations. This is poor compared to past experience. For example
during D230 (Bacon (1998)) conductivity was stable over groups of up to 35 full depth stations, and
changes in conductivity offset were step like between station groups. Millard Jr. and Yang (1993) quote
an expected stability of these conductivity sensors on the order of 0.01 mmho/cm per month.

Stations 019 and 020 were completed using DEEPO4. For both stations the upcast was saltier and
had a different T/S shape relative to the downcast. However, the upcast shape seemed more consistent
with previous stations and with historical data.

Stations 021 and 022 were completed using DEEPO3 with a new conductivity cell (conductivity
cell S/N Q47). Both stations showed a large drift to fresher salinities throughout the casts, possibly related
to the new cell.
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Stations 023 to 032 were completed using DEEPO4. Behaviour on stations 019 and 020 now
seems to have settled so that down and upcasts have the same T/S shape.

Stations 033 and 032 were completed using DEEP0O3 with conductivity cells S/N Q47 and S/N
G149. Again profiles had large salinity drifts to fresher salinities. Unfortunately, no further time was

available to explore these problems.

Reversing temperature instruments (see section later) also suggest a 5Sm°C temperature
discrepancy between DEEP03 and DEEP04: DEEPO3 measures warm relative to DEEP0O4. Post cruise

calibrations should reveal the accuracy of the reversing instrument analysis.

Reversing pressure and temperature

Four reversing instruments were used throughout the cruise, T1545 and P6571 on bottle one and
T1684 and P6394 on bottle five. All except P6394 reported the standard deviation of the average value.
The reversing instruments worked reliably, and only a few rogue comparisons to CTD values were
recorded, and these could be identified as the reversing frame tripping on deployment of the CTD
package.

Temperature or pressure differences are calculated as reversing instruments minus CTD upcast
value. CTD DEEP04 was only used south of the ACC and never sampled temperatures warmer than 2°C,
$0 we restrict our comparison of the temperature residuals to these cold temperatures.

TABLE 4a

Temperature differences — (T1684-CTDup)
CTD T range °C Mean sd n
03 <0.5 0.0074 0.0017 15/18
04 <0.5 0.0017 0.0001 6/11




-25.

TABLE 4b

Temperature residuals — (T1545-CTDup)

CTD T range °C Mean sd n
03 (0.5<T<2.0 0.0057 0.0016 8/9
04 0.5<T<2.0 0.0007 0.0018 6/9

The difference in the means of the temperature differences (03-04) is -0.0057°C for T1684 and -
0.005°C for T1545. Both CTD’s measure temperature cold compared with the two reversing instruments
and DEEP03 measures 0.005°C warm compared with DEEPO4. Although there are only a handful of
differences, the standard deviations of the temperature differences are small and the difference of the
means is large compared with the standard deviations, so that the comparison is significant.

We conclude that, despite satisfactory pre-cruise CTD temperature calibrations, there is during the
cruise a large and significant difference in the temperatures reported by DEEP03 and DEEP0O4. Only a
post-cruise calibration will reveal which of the instruments has changed from its pre~cruise calibration.

The pressure difference for both reversing pressure instruments versus both CTD’s is linearly

related to the reversing pressure. We fitted a linear least squares fit of the pressure difference to the

reversing pressure,

AP=mP, +C (24)

where AP is the reversing pressure minus CTD pressure, m is the slope, Cis the offset and F,,, is the
reversing pressure.
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TABLE 5

Coefficients of a linear least squares regression between pressure

difference and pressure from (24).

2

Reversing CTD C m R*

Instrument

P6571-Pup 03 0.9 -0.003053 0.99
04 2.2 -0.00316 0.99

P6394-Pup 03 -5.5 0.001758 0.74
04 -6.0 0.001616 0.70

For P6571 the pressure difference between DEEP0O3 and DEEP04 at zero dbars is 1.3 dbar and the
difference at 5000 dbar is 1.8 dbar, so that over the range of pressures experienced on this cruise both
CTD’s give the same pressure. For the second reversing pressure instrument P6394, the differences have
the opposite sign of slope to P6571, confirming that this slope characteristic is due to the reversing
pressure instrument and not the CTD’s. At zero dbars the pressure difference between DEEP03 and
DEEPO4 is 0.5 dbar and at 5000 dbar it is 1.3 dbar.

These results suggest that both CTD pressure sensors were stable and accurate throughout the
cruise.
Post Cruise CTD calibrations

Post cruise calibrations for DEEPO3 and DEEP04 were completed by OSI in April 2001. For

temperature,

DEEPQ3:T =-1.8472+ 0.992186T,,, (25)

DEEP04:T = 0.12019+ 0.99930T, (26)

raw

For DEEPO3 the temperature offset at zero counts has changed (pre-post) by -0.0203°C. Thisis a
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very large shift in the calibration and is consistent in sign with the difference DEEP03 - DEEP0O4 noted
from the analysis of reversing temperature instruments (assuming DEEP0O4 measures temperature
accurately). For DEEP04 the change in offset at zero raw counts is 0.0029°C which is typical for this
instrument between calibrations: if this drift is linear in time between pre and post cruise calibrations then
at the time of the cruise DEEPO4 may have been measuring warm by 0.001°C. Considering that this
correction is within the accuracy we are trying to achieve and we have no independent information on how
the drift actually occurs then no post cruise correction for DEEPO4 is required. There are no significant
changes in slope calibration for either instrument. The difference in temperatures measured by DEEP03
and DEEP0O4 is consistent with a DEEPO3 drift as confirmed by the post cruise calibrations. Therefore,
DEEPO3 temperature data should be offset by +0.006°C. Salinity is calibrated to bottles and does not
require adjustment for this temperature offset. Variables that are a function of in situ temperature will be

recalculated.

The post cruise pressure calibrations were consistent with the pre cruise calibrations to better than
0.5dbar at full scale pressure and no post cruise calibration is required.

Louise Duncan and Stuart Cunningham

SALINITY

Sampling

Salinity samples were taken from each CTD Niskin bottle using 200m! glass bottles, closed with
disposable plastic inserts and screw-on caps. Each bottle and cap was rinsed three times with sample
water to remove any traces of old sample and any salt crystals from the neck of the bottle. The bottle was
then filled to the base of the neck, the top and neck wiped dry with a clean tissue and then sealed with the
plastic insert. Thermosalinograph samples were drawn once every four hours from the thermosalinograph
outflow (TSG), for calibration of the TSG salinity measurements. Samples were left in the micro radio
laboratory for at least 24 hours before being analysed. This allowed the sample temperature to equilibrate
with the salinometer room temperature and avoid any undue cooling of the salinometer water bath,
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Analysis

All analyses were carried out using a Guildline Autosal model 8400A fitted with an OSI
peristaltic sample intake pump. The salinometer was situated in the micro radio laboratory, which is not
temperature controlled, but has satisfactory temperature stability. The temperature of the laboratory was
monitored using a thermometer adjacent to the salinometer, and a constant temperature was maintained at
about 20¢ C. The salinometer water-bath temperature was set to 21°C and the salinometer heaters cycled
effectively under these conditions. During the analysis of the last four samples from station 27 and the
first of station 28 the air-conditioning was switched off as part of the ship’s maintenance. The room
heated up slightly and the salinometer heating element cycled less frequently. As soon as the change was
noticed, the engineers were called and the situation was rectified before continuing the analysis of station

28. There were seven analysts; Cunningham, King, Edwards, Price, Meredith, Brown and Duncan.

Standardisation

The conductivity of the salinity samples was measured relative to JAPSO standard seawater.
Three different batches of standard seawater were used; 11, P136 standards; 10, P138 standards and 17,
35N1 standards. The last two batches were in the new foil cap bottles with a K15 value of 0.99994 and
the P136 batch in the traditional ampoules with a K15 value of 0.99996. Standards were run at the
beginning and end of each crate of 24 samples.

Details of the Guildline ratio corrections are shown in Table 6. P136 has been separated into two
sets, one with and one without the rogue values. All batches achieve an accuracy within the WOCE
standard of 0.001.
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TABLE 6

Guildline Ratio Corrections

35NI P138 P136 Pl36
' (with outliers) (without outliers)
Labelled 1.99988 1.99988 1.99992 1.99992
Guildline Ratio
Range of 0 to -5e-5 -5e5 to -8e-5 2.5¢-4 to 0.40e-4 0.7¢e-4 to -0.4e-4
Guildline Ratio
Corrections
Mean Guildline 1.9998512 1.9998200 2.0001307 1.9999178
Ratio
Standard Deviation 1.69124e-5 1.24721e-5 6.77567e-4 3.38296e-5

Fifteen duplicate samples were taken, where two bottles were fired at the same depth, however no
systematic duplicates were drawn. These duplicated results have a mean difference of 0.0004 and a
standard deviation of 0.0023. One sample was out of range so the equivalent values for the 14, in range,
duplicates are -0.0002 and 0.00t1. Replicates were drawn from the next deepest bottle when a bottle
failed to fire. Seven replicates were taken in total with a mean difference of 0.0115 and standard deviation
of 0.0302. Again one sample was out of range and the equivalent values for the remaining six samples are
0.0001 and 0.0005.

Natalie Edwards, Louise Duncan, Susan Brown and Martin Price
LOWERED ACOUSTIC DOPPLER CURRENT PROFILER (LADCP) MEASUREMENTS

|
|
Instrument Setup

JR55 was equipped with two SOC LADCPs, from RD Instruments (RDI), referred to here as
instruments LO1 and LO2. 101, the older 20 degree instrument, has always been reliable, while L02, a
newer 30 degree instrument, has frequently been troublesome. Each instrument is a 150kHz Broadband
self contained ADCP.
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The system is presently configured to run from lead-acid batteries in a separate pressure case. The
batteries, which were charged between stations, are nominally 4 x 12 volts giving 48V. Battery voltage
was checked before and after each station. It turned out that the regime during this cruise, roughly two
hours steaming and three hour stations, gave insufficient charging time. The battery voltage gradually
dropped off such that one station was lost when the battery charge was insufficient for the station.

As usual on SOC cruises, the ADCP’s were configured to have 10 x 16 m bins, with one water
track and one bottom track ping in a two second ensemble.

LADCP performance

The section started with L0O2, which was installed in the frame in Stanley. The instrument was
thought to be in good working order following several visits back to RDI. However, on no station did the
backscatter amplitude decay with range from instrument in the manner expected. The backscatter
amplitude variable became flat at approximately bin 2 or 3, instead of decaying through all bins, as would
be expected and has always been the case with LOl. Since the data initially seemed satisfactory on
shallow stations, it was decided to persevere with L0O2. As stations deepened, the data quality in deep
water, estimated from agreement between up/down cast shear, deteriorated. It was concluded that LO2
was defective, probably with the same defect that has been seen on some previous cruises, The
diagnostics suggest the problem is the same as occurred on JR40 ALBATROSS. The instrument will
require investigation and repair on return to the UK. Until the problem is understood and fixed, it is
suggested that the instrument should not be taken to sea again. Since other recent cruises have reported
satisfactory d