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ABSTRACT

This report describes the mooring operations conducted during RV Ronald H. Brown cruise
RB0901 between 15 April and 5 May 2009.

These mooring operations were completed as part of the United Kingdom Natural Environment
Research Council (NERC) funded RAPID-WATCH Programme to monitor the Atlantic
Meridional Overturning Circulation at 26.5°N. The primary purpose on this cruise for the UK
team was to service the RAPID Western Boundary moorings while the US team worked on the
Western Boundary Time Series project.

Cruise RB0901 was from Charleston, South Carolina to Charleston, South Carolina and
covered the Western Boundary moorings deployed on cruises SJO8 and RB0701. This cruise
was the seventh annual refurbishment of the Western Boundary section of an array of moorings
deployed across the Atlantic in order to continuously observe the Atlantic Meridional
Overturning Circulation (MOC). This array will be further refined and refurbished during
subsequent years.

The instruments deployed on the array consist of a variety of current meters, bottom pressure
recorders, and CTD loggers, which, combined with time series measurements of the Florida
Channel Current and wind stress estimates, will be used to determine the strength and structure
of the MOC at 26.5°N.

(http://www.noc.soton.ac.uk/rapid)
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1 Scientific and Ship’s Personnel

Scientific and Technical

Christopher Meinen (PSO, US)

AOML - NOAA

Carlos Fonseca

AOML - NOAA

Andrew Stefanick

AOML - NOAA

Pedro Pena

AOML - NOAA

Kyle Seaton

AOML - NOAA

Ben Shaw

RSMAS — University of Miami

Wendy Saintval

RSMAS — University of Miami

Darren Rayner (PSO, UK)

NOCS

Harry Bryden SOES - NOCS
Paul Wright NOCS

Emma Heslop SOES - NOCS
Robert McLachlan NMEFD - NOCS
Colin Hutton NMEFD - NOCS
Christian Crowe NMEFD - NOCS
Stephen Whittle NMEFD - NOCS
David Childs NMEFD - NOCS

16 persons

Table 1.1 Details of science personnel on cruise RB0901
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Ship’s Crew

Capt. Gerd Glang

Commanding Officer

LtCdr. Todd Haupt

Executive Officer

Lt. Nicole Manning

Operations Officer (FOO)

Ens. Loren Evory

Navigation Officer

Ens. John Rossi

Junior Officer (Damage Control Officer)

Ens. Dave Owen

Junior Officer

Lt. Mike Futch

Medical Officer

Frank Dunlop

Chief Marine Engineer

Robert Schwarz

1*" Assistant Engineer

Matt Lager

2" Assistant Engineer

James Reed

3" Assistant Engineer

Danny Torchio

Junior Engineer

Reginald Glover Junior Engineer
Travis Martin Wiper
Bruce Cowden Chief Bosun

Reginald Williams

Bosun Group Leader

Victoria Carpenter

AB Seaman/Deck Utilityman

Dana Mancinelli

AB Seaman/Deck Utilityman

Roberto Mendez

Ordinary Seaman

Brett Lewis

Ordinary Seaman

Jesse Scott

General Vessel Assistant

Frank Footman

General Vessel Assistant

Richard Whitehead Chief Steward

Moises Martinez Chief Cook

Tyrone Baker 2" Cook

Vasiliy Nam General Vessel Assistant
Jonathan Shannahoff Chief Survey Tech.

Jeff Hill

Lead Electronics Tech.

28 persons

Table 1.2 Details of ship’s crew on cruise RB0901
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2 RV Ronald H. Brown

"
T

y’

Figure 2.1 RV Ronald H. rownoﬂ the island f Abaco deploying WBI.

The RV Ronald H. Brown is the 85m flagship of NOAA'’s fleet of research vessels.
She supports up to 30 scientists and is capable of long duration oceanographic cruises.
Built in 1997, unlike a conventional ship, she has no rudder or fixed props but is
powered by two 360° azimuthal electric thrusters that are in turn powered by
generators in the engine room. She is also equipped with a wide angled azimuthal
water jet bow thruster. Combined, these give the Ronald H. Brown good station
keeping ability for mooring operations and CTD work. The Ronald H. Brown is also
fully equipped for atmospheric research with her characteristic C band Doppler
RADAR dome on her main mast. She has a fully integrated computer network and
broadband internet access.
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3 Itinerary

Departed Charleston, South Carolina 15" April 2009, arriving off Abaco Island,
Bahamas 17" April to begin the NOAA/Miami Western Boundary Time Series.

Upon completion the UK RAPID moorings were serviced. Returned to Charleston,
South Carolina 5™ May 2009.

4 Acknowledgements
Darren Rayner

The officers and crew of the Ronald H. Brown were extremely helpful throughout the
cruise and the busy period of mooring operations would not have gone so smoothly
without the good communication between the bridge officers and myself.

This was the third cruise we have completed on the Ronald H. Brown for mooring
operations and Bruce Cowden has been the Bosun each time. His familiarity with the
moorings and instruments that we deploy was invaluable and led to an efficient and
safe working deck with the deployment and recovery operations conducted without
significant problems.

The moorings team was once again professional and well organized and their
experience also helped lead to another very successful cruise for the RAPID-WATCH
project.
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5 Introduction and Background
Stuart Cunningham

The RAPID-MOC observing system has been operational since spring 2004. The
purpose of this cruise was to recover and redeploy the western boundary mooring
array deployed off the Bahamas.

This cruise is the 17th in total since Spring 2004. The cruises to date are shown in
Table 5.1. The project web site is http://www.noc.soton.ac.uk/rapidmoc. The
RAPID-MOC programme has completed the initial four years of planned
deployments and has now moved into a second phase (NERC Directed Programme
RAPID-WATCH http://www.noc.soton.ac.uk/rapid) through to 2014.

5.1 Scientific Background and Description of the RAPID-MOC
Observing System

The Atlantic Meridional Overturning Circulation (AMOC) at 26.5°N carries a
northward heat flux of 1.3 PW. Northward of 26.5°N over the Gulf Stream and its
extension much of this heat is transferred to the atmosphere and subsequently is
responsible for maintaining UK climate about 5°C warmer than the zonal average at
this latitude. However, previous sparse observations did not resolve the temporal
variability of the AMOC and so it is unknown whether it is slowing in response to
global warming as suggested by recent model results. In 2004 NERC, NSF and
NOAA funded a system of observations in the Atlantic at 26.5°N to observe on a
daily basis the strength and structure of the AMOC. Two papers ([ Cunningham, et al.,
2007] & [Kanzow, et al., 2007]) demonstrated that not only does the system of
observations achieve a mass balance for the AMOC, it reveals dramatic and
unexpected richness of variability. In the first year the AMOC mean strength and
variability is 18.7+5.6 Sv. From estimates of the degrees-of-freedom the year-long
mean AMOC is defined with a resolution of around 1.5 Sv so abrupt changes would
be readily identified and long-term changes will be measured relative to the 2004-
2005 average.

The NERC contribution to the first four years of continuous AMOC observations was
funded under the directed programme RAPID Climate Change. Following an
international review of the system NERC will continue funding to 2014 under the
programme RAPID-WATCH. The NSF and NOAA have also continued funding and
commitments so that the system can continue operating at the same level of activity as
during the period 2004-2008.

The objectives of RAPID-WATCH are: To deliver a decade-long time series of
calibrated and quality-controlled measurements of the Atlantic MOC from the
RAPID-WATCH arrays and; To exploit the data from the RAPID-WATCH arrays
and elsewhere to determine and interpret recent changes in the Atlantic MOC, assess
the risk of rapid climate change, and investigate the potential for predictions of the
MOC and its impacts on climate.

11
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5.2 The AMOC system

The 26.5°N Atlantic section is separated into two regions: a western boundary region,
where the Gulf Stream flows through the narrow (80km), shallow (800m) Florida
Straits between Florida and the Bahamas, and a transatlantic mid-ocean region,
extending from the Bahamas at about 77°W to Africa at about 15°W (Figure 5.1).
Variability in Gulf Stream flow is derived from cable voltage measurements across
the Florida Straits, and variability in wind-driven surface-layer Ekman transport
across 26.5°N is derived from QuikSCAT satellite-based observations. To monitor the
mid-ocean flow we deployed an array of moored instruments along the 26.5°N
section. The basic principle of the array is to estimate the zonally integrated
geostrophic profile of northward velocity on a daily basis from time-series
measurements of temperature and salinity throughout the water column at the eastern
and western boundaries. Inshore of the most westerly measurement of temperature
and salinity, the transports of the Antilles current and deep western boundary current
are monitored by direct velocity measurements.

e
/
cable

- 3000
western eastern
array array L

T

Mid-Atlantic - 6000

Ridge moorings

Figure 5.1 Schematic of the principal currents of the Atlantic meridional overturning
circulation. The vertical red lines across the Atlantic at 26.5°N indicate the main areas where
moorings instrumented to measure the vertical density profile are located. The Gulf Stream
transport is measured by submarine cable and the western boundary array includes current
meters to directly measure transports of the shallow and deep western boundary currents.
Bottom pressure recorders are located at several sites across the Atlantic to measure depth-
independent fluctuations of the basin-wide circulation. Figure courtesy of Louise Bell & Neil
White, CSIRO.

5.3 Array Specification

The array as deployed in 2009-2010 consists of a total of 24 moorings, 16 landers and
two inverted echo sounders. There is also an additional mooring deployed for a
current meter intercomparison. Figure 5.4 is a schematic showing the mooring array
and instrumentation in 2009-2010. Figures 5.2 and 5.3 show the western boundary
array as deployed on RB0901. The eastern boundary and MAR moorings were
serviced in the Autumn of 2008 by cruise D334 and will be serviced again in Autumn
2009 on cruise D344. Moorings are named in three sub-arrays. Western boundary
WB# with mooring number increasing to the east; Mid-Atlantic Ridge MAR#;
Eastern Boundary EB#. The letter H is a historical reference to moorings originally
intended to be HOMER profilers. M indicates a mini-mooring consisting of a 10m

12
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length mooring with one CTD instrument. Bottom landers instrumented with pressure
recorders are indicated by L in the name. ADCP indicates an Acoustic Doppler
Current Profiler mooring.

5.4 Eastern Boundary Sub-array

The Eastern Boundary sub-array consists of one tall mooring EB1 consisting of
eighteen CTDs and a series of shorter CTD moorings EBHi, EBH1, EBH2, EBH3,
EBH4, and EBHS that step up the slope reducing the influence of bottom triangles
when combined with the more offshore EB1 mooring. They construct a single full
depth density profile. Inshore of EBHS there are a series of four “mini-moorings”,
EBM1, EBM4, EBM5 and EBM6 that each consist of a single CTD and are
relatively inexpensive meaning likely losses in this heavily fished area have less of an
impact on the array. Finally the Eastern sub-array includes four bottom pressure
landers; EBL1 and EBL3 — comprising two bottom pressure recorders (BPRS) each —
at the site of EB1, and EBL2 and EBL4 — comprising one bottom pressure recorder
each — at the site of EBH1. The landers are serviced in alternate years so that each
recovery provides a two-year record with a year’s overlap with the previous lander to
remove instrument drift. There are also two Inverted Echo Sounders with pressure
sensors (PIES) deployed in the eastern boundary sub-array, EBP1 at the site of EB1
and EBP2 at the site of EBH4. Data from these are downloaded annually through
acoustic telemetry but EBP1 was serviced on cruise D334 with EBP2 planned for
turnaround in 2009.

5.5 Mid-Atlantic Ridge Sub-array

The sub-array at the Mid-Atlantic Ridge consists of one full depth mooring (MAR1),
three shorter moorings (MARO, MAR2 and MAR3), and four landers (MARLI1,
MARL2, MARL3 and MARL4). MARO is a recent addition to the array and consists
of three CTDs and a BPR to capture the Antarctic Bottom Water (AABW)
contribution to the MOC to the west of the ridge. MARI provides a full depth density
profile through eighteen CTDs, with MAR2 acting as a backup to 1000m on the west
of the ridge. MAR3 is sited to the east of the ridge and allows separation of the
eastern and western basin MOC contributions. The landers are deployed as per those
for the Eastern Boundary, with two at the site of MARI, and two at the site of MAR3.

5.6 Western Boundary Sub-array

At the western boundary, WB2 is the pivotal mooring and provides a full depth
density profile very close to the western boundary “wall”. The resolution of the
profile can be improved by merging data from the nearby WB1. As of May 2009,
WB2 comprises sixteen CTDs and seven current meters, whereas WB1 comprises
fifteen CTDs and four current meters (Figs 5,2 and 5.3). Inshore of WBI1 there is
WBADCP that comprises a Longranger ADCP at a depth of 600m to measure the
shallow Antilles current. East of WB2 is WBH2 consisting of three CTDs and five
current meters. At the normal offshore extent of the Deep Western Boundary Current
(DWBC) is WB4, which comprises fifteen CTDs and seven current meters. Further
offshore is WB6 — comprising five CTDs and a bottom pressure recorder — which
combined with MARO measures the contribution to the MOC of deep water below
5200m including the Antarctic Bottom Water. There are again four landers in this

13
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sub-array; WBL1 and WBL3 (two BPRs each) at the site of WB2; and WBL2 and
WBLA4 (one BPR each) at the site of WB4.

In addition to the moorings listed above, the western boundary sub-array also contains
three full depth moorings and four landers from the University of Miami. WB0
comprising four CTDs and current meters and an upward looking ADCP. WB3 is
22 km west of WB2 and so acts as a critical backup in case of loss of WB2. WB3
consists of seven CTDs and current meters. Combined with the other inshore
moorings it provides the thermal-wind shear and measured velocities from the core of
the DWBC. WBS is located 500 km offshore and is instrumented with seventeen
CTDs and provides the thermal-wind shear across the full width of the boundary
currents including any recirculation.

Western Boundary Sub-Array — Spring 2009
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Figure 5.2 Western boundary sub_array as deployed on cruise RB0901.

5.7 Data Availability

All instrument time series are available from the Britsh Oceanographic Data Centre
within a few weeks of the end of the cruise. The MOC time series and associated data
products are available within six months of the cruise and can be found on the
RAPID-MOC website: http://noc.soton.ac.uk/rapidmoc.
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6 Diary of Events

Darren Rayner and Paul Wright

All times are local time (GMT - 4) unless specified
12™ April

Darren, Paul and Emma traveled from Heathrow to Charleston via Atlanta (the
moorings team traveled the previous day).

13™ April

Arrived at Charleston and boarded the RV Ronald H. Brown at 09:30 following
collection of security badges at FLETC visitors centre. The moorings team were
already at ship along with Jason Scott as mobilisation officer. The first lorry arrived
about 11:30 and the moorings team began the mobilisation of deck components.
There was a large delay between lorries as the agent only used one, which meant that
it had to unload completely then go back, reload and then pass the security inspection
on the way in to the base. The second load arrived at 15:30. We left the ship at 17:30.

14™ April

Arrived at ship at 09:30. Final gear was loaded on board. Harry arrived. We set up
laboratories, lashed benches down, set up the Macs, and unloaded boxes. The
mooring team organised the securing of the winches and gear to the aft deck and tools
and instruments in the very chilly main laboratory. We reported aboard with personal
gear, then went into Charleston in the evening as no meals served aboard.

15™ April

We finished setting up lab. The moorings team moved onboard. Chris worked on
preparing current meters that require compass calibration so it could be done off the
ship if need be. The ship was delayed an initial 12 hours due to problems with an
exciter on the port engine. The new estimated sailing time was to be 07:30. Captain
Glang informed PS Chris Meinen that the science would not be compromised and that
the cruise would be extended a day longer if required.

16™ April

Sailing delayed due to further problems with the port main engine. By the time the
work had been finished we had missed the tidal window for leaving the dock. Got
under way at 14:30 on the slack tide to a fine first afternoon at sea. The scientists
were treated by the sight of racing yachts sailing in the Charleston estuary and some
dolphins playing on the bow wave. The weather improved as the front has passed
leaving a 15 — 20 kt NE breeze and slight swell. Port main engine failed three times
during the late afternoon, which caused some concern and left us drifting for roughly
30 minutes at a time. However, the engineers replaced a control board and all seemed
fine by the evening. Ship back at full speed.
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17™ April

All day at sea on passage for Marsh Harbour, there was a great deal to prepare and get
sorted out. Ship hove to at 2300 to undertake the test CTD cast. The pressure sensor
found to be inaccurate and so it was changed out. We tested two releases to get one
prepared for WBADCP deployment in the morning whilst the launch is clearing
customs for the Bahamas. Emma and Wendy were trained up to pilot the CTD and
take water samples.

Weather: Glorious day in the tropics. NE 15 — 20 kts, slight swell and some cumulus
clouds.

18™ April

Arrived off Marsh Harbour, however the swell was too large to launch the RIB
therefore we had to clear Bahamian immigration and customs on our return later in
the cruise. Proceeded to the WBADCP site to deploy and recover WBADCP giving
Chris time to iron out a couple of problems with the CTD prior to starting the hydro
section. Both the deployment and the recovery went without a hitch.

The US team then carried out CTD stations 1 - 4 during the day. During a CTD near
WB2 it was realised that the positions were very similar and there was the risk of
entanglement between the CTD and the mooring. All subsequent mooring positions
were checked and found to be ok. It appears that the mooring drifted 0.5nm south of
the drop position in 2008 bringing it closer to the usual CTD station position. When
redeploying we intend to deploy the mooring further to the north. The CTD was
completed without any problems.

Weather: There has been about 15 — 20 kts ENE breeze all day with a 2m swell
running, due to the storm off the NE coast of the US moving out to the Atlantic.
These NE winds are not actually the trades. Fair weather cumulus clouds and a low
humidity, all in all a nice day!

19™ April

No moorings work, ship continued with CTD stations 5 - 9 and two PIEs telemetry
recoveries for the US team and Emma. Main lab was freezing cold despite the
tropical conditions outside. Darren discussed with Chris the possibility of putting
some MicroCATs on the CTD frame during his section to save time — this will depend
on if we are able to fit them without removing bottles. They also discussed need for
deep cast prior to deployment of WB6 so may put a couple of releases on one of the
later casts too. Asked the Field Operations Officer to see if the engineers could adjust
the main lab temperature.

Weather: The wind has dropped to around 10 — 12 kts from the east, there is still a
lazy swell so the ship is maintaining a gentle roll. Usual scattered fair weather
cumulus clouds and blue skies.
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20™ April

No mooring work, although moorings team continued to spool up the wires and load
batteries into the instruments. Lt Manning had somehow managed to persuade the
engineer to reduce the power of the main labs aircon, so now we could work in shorts
and t-shirts rather than fleeces, jumpers and woolly hats! The US team continued
with more CTD stations and PIES recoveries. Cast 11 had some MicroCATs (6798 -
6803) strapped on for their calibration dips. Cast 12 had MicroCATs 6804 — 6809.
We estimated that there are about 8-10 daylight casts before the end of the section so
with six MicroCATs per cast we should be able to eliminate some of the dip casts
during the mooring operations. It adds about 30 minutes to the cast as ten bottle stops
are extended from two minutes to five minutes, but we will look at how this will
affect the timing of the end of the section and the start of mooring ops. On processing
it turns out that SeaBird had changed the firmware.... after some research, Darren
discovered that using the old software with a few extra commands sorts out the
problems. A training directory and files have been set up in the rapid network for
practicing processing the MicroCAT data while we were waiting.

Weather: SE 20kts. Sea —lazy... Clouds - high cirrus — and some contrails.
21% April

Another day, another few CTD casts with our MicroCATs strapped to the sides for
calibration dips. Cloud cover increasing.

Weather; wind turning to the S — 15 — 20kts. A swell starting to develop — ship
rolling a bit.

22™ April

Problems with the pressure sensors on the MicroCATs having a large error when
compared to the CTD. US team completed CTD casts 23 — 25. Three MicroCATs
were cal dipped on cast 23. Moorings team starting to attach Acoustic Releases to the
CTD frame.

Weather: Greyish skies. Wind SW 10 — 15 kts - decreasing, slight swell.
23" April

Continued CTD section. Combined more CTD casts with calibration dips, and
included a couple of releases to test them prior to deployment on WB6.

24™ April

The US team completed CTD stations 26 to 28. Each CTD cast since has included an
acoustic release (AR). One failed to respond. The ARs are contacted by lowering a
transducer (or sometimes a more powerful super’ducer) over the side of the ship and
a signal sent by means of a deck unit. Each AR replied and a range was established to
the AR. When contact was made a signal could be sent to command the AR to open
its jaws (to release the anchor). The ranges from an AR can be used to triangulate a
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mooring if required. Darren discussed problems with LADCP data caused by the
releases on the CTD frame during an overnight CTD. It seems that when the releases
power up when being acoustically interrogated they disrupt the LADCP compass and
cause the data to be invalid. As long as this is not for too long then the data should be
able to be removed from the time series and the problem removed, but if the pause for
release testing is too long this won't be possible. For the next cast we are again
dipping two releases but with a cut off time of 20 minutes for talking to them.

Weather: Seas and wind increasing.
25™ April

UK team up before 05:00 local time to release WB6. Waited until the start of dawn to
release mooring. Two planets visible in the dawn sky — Venus and Mars. After nearly
half an hour of trying, including using the super ‘ducer and three different deck units it
appeared as if the release had failed. The team were getting random ranges back from
the release. Then it was decided to move the ship about 0.5 nm and contact was
finally established. It was released just after 07:00 rising up at an estimated 89m/min
(from ranges to/from the release). Mooring was grapnelled from port side and
recovered. On recovery, two of the three MicroCATs were flooded with their end
caps blown off. MicroCAT 4471 and the BPR 0392 were downloaded ok. After this
it was decided to add two further MicroCATs to mooring wb6 2 2009. The new
WB6 mooring was deployed without further problems after a short delay and the ship
proceeded downwind to recover Bill John’s lander before sunset.

Evening pick up of Bill John’s Lander: after a hopeful start, quick connection and
release, the mooring surfaced on schedule. However, despite the fairish conditions
the Brown had difficulty in manoevering to the mooring. There was no pick up line
evident so it was difficult to grapple. The glass appeared to go beneath the ship
slightly and then sink. Ranging on the releases confirmed that they were sinking
rapidly so it seems that some of the glass buoyancy were destroyed by impact with the
ship or propellors and there was insufficient left to support the lander.

Weather: ENE 12 — 15 kts. Some swell.
26™ April

Spent the morning steaming to the WB4 site in order to deploy the WB4 mooring and
the WBL2 lander. All instruments were set and prepared en-route. Meanwhile the
mooring team had fully assembled all the relevant float arrangements for the mooring.
Streamed the WB4 mooring and deployed at 17:04. There was a ship coming up
rapidly astern of us, which failed to respond to hails from the bridge. As there was a
danger that the ship might foul the mooring string, it was released slightly earlier than
planned. Another problem was that the trawling winch used with the A frame on the
stern did not function. As this is used to lift the anchor this was a problem that was
overcome by the use of one of the ship’s aft cranes. Just as the anchor was about to
be released the link holding the anchor to the crane failed, but as the anchor was over
the sea, it simply plummeted down to the bottom a few seconds before it was meant
to... We remained hove to here for the night to deploy WBL2 and to dip cast some
ARs and MicroCATs. WBL2 deployed without a hitch. Two CTD casts were
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performed during the night to test six ARs and to calibrate eight MicroCATs. It was
noticed that some of the Nortek current meters are deployed very close to the support
buoyancy and may not be sufficient distance to remove current disruption effect.
Need to think of this for the next moorings. Possibly we could deploy them looking
downward instead of looking up.

Weather; excellent. Contrails visible in the sky today.
27th April

WBH4 released and recovered with no problems. One glass float had imploded. Two
MicroCATs have screws missing (one from the CTD guard and the other from the
cable guide). This indicates that the mooring may have suffered from excess
vibration. Darren is to look into this.

WBL2 — smooth pick up and recovery. The data has a big step in the bottom pressure
that appears to have to the mooring sinking or sliding about 30 cm lower on the
bottom. It does not match the previous years data too well (chapter 12)

Cast 31 — 10 MicroCATs. The US team recovered some data from a PIES. Darren
commenced a further search for the WB4 mooring from 2006. The first position gave
a lot of random positions but three that could be possible and that agreed with each
other. We moved north and received no consistent ranges so moved south of the first
position and again received no consistent ranges. The search was abandoned as it
seems this mooring is not in the immediate vicinity. The AR appears to be dead or
not there.

Weather: cloudy in the evening after a lovely crescent moon set.
28th April

Deployed the WBCM test mooring. Five different types of current meter have been
deployed on the same mooring to see which is the best. There was a slight delay
whilst modifying clamps for the DVS current meter. Deployed WBH2 and recovered
WBH2. CTD cast 32 with ARs and eight MicroCATs. One of the releases had
severe corrosion at the transducer end cap with some of the bolts having come out.
This mooring was lucky to still be on site. No ranges from the corroded release were
received and it was later confirmed to be flooded. A late night calibration dip was
performed.
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29th April

At last, something to write about
fish. During the approach to WB2
it was noticed that the large steel
buoy (the pick up was tangled
around the glass) was surrounded
by mahi-mahi. The approach was
complicated by an awkward lay of
the top section of the mooring
meaning we had to start recovery
from the steel sphere instead of the
top of the mooring. As the moorings
team made the task of picking up a
two meter diameter steel ball out of
the sea from a moving ship look
easy one of the crew got busy with
the rod and line and reeled in three
large fish in rapid succession. WB2
was recovered without further
incident as was WBLI with all
instruments intact and full of data.
The new WB2 was deployed
smoothly but sadly the fish had all

Figure 6.1 One of the side benefits of working ~been eaten by the crew by the time

at sea in the tropics! Rob and a mahi-mabhi. the mooring yvork was finished.
Conducted a triangulation survey to

confirm the final position of the
anchor. Calibration cast at 01:30
during the night.

Weather: ENE 15 — 20 kts, varied clouds, cumulus and some cumulo stratos, No
contrails due to dry air aloft.

30™ April

WBI recovered and deployed. One flooded MicroCAT. CTD casts 34 and 35 carried
out during the night. CTDs had to be scheduled around the ships holding tank
discharges. Noted time errors on ships CTD. 3268 not post-deployment dip cast.
The start distance for WB1 was in the middle of a fleet of sports fishing boats from
Abaco. Possibly a competition. The RIB was launched from the ship to act as a
guard boat for the top end of the mooring whilst we steamed offshore during
deployment. This worked smoothly, with one boat waved down, and the mooring
was deployed without any other problems. Two CTD calibration dips late evening.

1* May

Cleared Bahamian immigration at Port Lucaya. Proceeded to Florida Straits for the
US teams CTD stations. The UK team stripped the gear off the aft deck and
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continued the data processing and the other paperwork/projects that had taken a back
seat for the past week.

2" May — 3" May

Completed Northwest Providence Channel section overnight and started first Florida
Straits section. Offshore of Miami by about dinner time. Crossed back to Grand
Bahama completing an underway ADCP survey before starting the 2nd CTD section
again heading west. Finished second Florida Straits CTD section. Started shipboard
ADCEP sections across the Florida Straits cable.

4t May

Finished ADCP section overnight. Started passage back to Charleston. Packed up
computers and lab. End of science.

5t May

Docked in Charleston.
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7 Mooring Operations
Robert McLachan

7.1 Mooring Summary

Mooring Number Mooring ID Deployed Recovered
2008/02 WBI1 SJ08 RB0901
2008/03 WB2 SJ08 RB0901
2008/04 WB4 SJ08 RB0901
2008/05 WBADCP SJ08 RB0901
2007/07 WB6 RB0701 RB0901
2008/08 WBH2 SJ08 RB0901
2007/05 WBL1 RB0701 RB0901
2007/06 WBL2 RB0701 RB0901

Mooring Number Mooring ID Deployed Recovery
2009/06 WBI1 RB0901 2010
2009/07 WB2 RB0901 2010
2009/08 WB4 RB0901 2010
2009/09 WBADCP RB0901 2010
2009/10 WBL1 RB0901 2011
2009/11 WBL2 RB0901 2011
2009/12 WBH2 RB0901 2010
2009/13 WB6 RB0901 2011
2009/14 WBCM RB0901 2010

Table 7.1 Mooring recovery and deployment summary
7.2  Diary of Events

Wednesday 15" April

Mobilization complete, everything secured for sea. Calibrated the RDI DVS on
shore. Calibrated one of the new Nortek’s to try the procedure out on a vessel, this
worked well, and we will calibrate the others in due course. Sailing delayed due to
engine problems.

16" April

The ship sailed at 14:30 local. Engines failed on a further three occasions but once
repaired we continued anyway. Set up lab spaces, installed batteries in to
instrumentation and calibrated the sentinel ADCP.

17" April

Configured the 75kHz ADCP ready for deployment. Assembled the ADCP in to the
buoy and put the frame on, some modifications to the frame were required. The
ADCP mooring is now ready for deployment.

A CTD cast will take place tonight/early hours of the morning to 1000m, we will test
two releases, SN’s 824 and 825.
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18" April

Good communications were received from both releases. Upon recovery both had
fired. The trip to Bahamas immigration was cancelled due to the sea being too much
for the small boat. We then deployed the ADCP mooring, all went well. We
followed this with the recovery of the 2008 ADCP mooring, this also went well.

19" April

Mooring WB4 was wound on to the winch ready for deployment; we then wound on
most of WB2. The remaining Seabirds were checked and had new batteries installed,
one of the new units, serial number 6830, the internals are out of line so the battery
pack will not fit correctly, Seabird have been contacted. The remaining Nortek’s
were checked and had their batteries installed.

20™ April
Finished wire winding WB2, wound on WBI1 afterwards and then the rope section of
WBH2. We have also started putting the new Seabirds on to the CTD frame for

calibration dips; we are doing six at a time during the day.

21% April
Wound the wire section of WBH2. Coiled WB6 ropes in to baskets. Continued
Seabird calibration dips.

22" April
Continued with Seabird calibration dips. Spliced ropes for recovery lines. Checked
and installed batteries in to BPR’s. Serviced, new batteries and bench tested the

release from the ADCP mooring, serial number 318.

23" April

Continued with the calibration of the Norteks. Made up the glass spheres packs for
WB6. Practised splicing polyester ropes. Wire test of two acoustic releases at 16:30
local, serial numbers 367 and 495 to 5200m.

Initially we could not establish communication with either of the releases; we had one
good range from serial number 495; we switched deck units from 26 to 27 but this did
not improve communication. We decided to use the super-ducer over the side with
deck unit 26. 495 responded straight away giving constant ranges and release
confirmations. Serial number 367, however, did not respond, giving random ranges
and release confirmations, even after lowering the super-ducer deeper. Upon
recovery it was confirmed that serial number 367 had not released and that 495 had.

Another two releases are going on for a wire test; serial numbers 359 and 256 to
5200m. Again we had difficulty establishing communication with the releases; we
switched deck units and got good ranges from serial number 359, but nothing from
serial number 256. We tried the super-ducer on serial number 256 and got random
ranges, we tried this set up with 359 and had good ranges, so this proved the set up.
Upon recovery 359 had fired and 256 hadn’t. The two releases that have now failed
(367 & 256) were both recovered from MARL3 on D334, so at least one of them had
worked after being deployed for 2+ years.
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24" April

Built Lander frame ready for deployment on WB6. The crane has been declared out of
action preventing any large lifts. Two more releases lowered to 5200m, serial
numbers 358 and 324. Both responded well to communication, both confirming
release. Both releases had fired.

Fire and flood drills.

Two more releases were lowered on the frame to 5120m. Serial numbers 318 and 282.
Both communicated well, both confirmed release. Both releases had fired.

25" April

Up at 4.30am to fire the release of WB6 at 0500. This proved easier said than done,
we could not establish any communication with the release. We tried different deck
units and used the super-ducer, all to no avail. We decided to reposition the ship and
try again. This solved the problem and communication was established. The mooring
was recovered with nothing more than a few tangles to contend with; however two of
the seabirds had flooded, serial numbers 4467 and 3283. Following this we readied
WB6 for deployment. Two more SBE 37’s were added to this mooring at 5300m and
5500m. The mooring was deployed without incident.

We then started unpacking the clamp on floats and assembling them together with the
wire shots we have with us. We also started building WBL2, getting the billings float
and the glass ready.

26" April

Continued assembling the clamp on floats. Started getting the ARGOS, lights and
VHF beacons ready for the Lander and WB4. Moved the 2700kg anchor in to
position as well as a 600kg Lander anchor. It appears that the crane is working ok
now. We then deployed mooring WB4, all went well, releases confirmed as on
bottom. We then got the WBL2 Lander ready and deployed it, all went well. We
triangulated WB4.

CTD tonight with 6 releases on, serial numbers 354, 820, 819, 367, 256 and 497.
Depth 4556m. 4 of the six releases worked and two failed. The two that failed were
serial numbers 367 and 256, these are the releases that have already failed once.

27" April

Fired release for WB4 at 6.45, the mooring was then recovered without any major
problems. We then started stripping down and inspecting the recovered glass. We
then started to build the sphere packs for WBH2. We arrived at the WBL2 site and
released it. It took around an hour to reach the surface where we commenced
recovery, all went well.

Started to carry out an acoustic search for the 2006 — 2007 WB4 a lot of inconsistent
ranges are being received, though some of them, if you pick the right ones, are close
to each other. It was decided that we would steam 2 miles to see if the ranges we like
de-crease or increase. No luck with the old WB4.

Wound on the trial WB-CM mooring, and made up glass sphere packs for it.
Doubled up two releases for WBH2, serial numbers 819 and 497.

Put 10 Seabirds on the CTD frame for calibration cast, using the start later command.
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We had to recalibrate/compass 6 of the Nortek’s due to the fact that they are now
being deployed looking down. Serviced the recovered RCM11°s.

28" April

We started by deploying the WB-CM mooring. We then deployed WBH2. Recovery
of the old WBH2 was then started; it took two hours from first sighting to getting hold
of the recovery buoy. We then triangulated WBH2 mooring.

Serviced, installed new batteries and tested four releases, these were then put on the
CTD frame; serial numbers 264, 926, 354 and 281, 354 has already been tested. 9
Seabirds were put on the frame as well. Depth 3400m.

We made up the glass sphere packs for WB2 and WBL1. One of the releases (serial
number 906) from the WBH2 recovery had severe corrosion, we were fortunate that
the mooring hadn’t broken away.

29" April

All of the releases on the CTD frame had fired ok. Started communication with WB2,
the releases were fired and recovery commenced. All went well. We then fired the
release for WBL1, whilst this was on its way up we started getting things ready for
the WB2 deployment. The Lander was recovered without problems. We then re-
positioned the ship and started the deployment of WB2, all went well.

We then started building glass sphere packs, doubling up releases and servicing
instrumentation ready for the deployment of WB1 and WBL1 tomorrow.
WB2 was triangulated.

30" April
Communication was established with WB1 releases, the mooring was released and
recovery commenced, all went well though some tangles did slow progress slightly.

We then readied the WBL1 Lander for deployment. The Lander was deployed with
Bruce filming the operation from underwater. WB1 was the prepared for deployment,
the small boat was launched as a look out and warning to other vessels in the area as
we were close to the shore. There were a lot of vessels about. The mooring was
deployed without incident, we had to tow to position for just under an hour before the
anchor was deployed.

End of UK mooring work.
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8 Instruments

Darren Rayner

8.1  Summary of Instruments Recovered and Deployed

Table 8.1 gives a summary of the instruments recovered and deployed on cruise
RB0901. Appendix B gives more detailed information on which instruments were
recovered from each mooring along with a summary of the length of record obtained.
Complete setup details of deployed instruments can be found in Appendix C.

Instrument Manufacturer and model Total Total Total | Total
type intended recovered lost deployed
for
recovery
CTD SeaBird SBE37 SMP MicroCAT | 33 33 (1 flooded) | O 54
SeaBird SBE37 IMP MicroCAT 19 19 (2 flooded) | O 0
Single point Aanderaa RCM11 23 23 0 15
current meter Interocean S4 0 0 0 1
Nortek Aquadopp 0 0 0 10
Sontek Argonaut MD 0 0 0 1
TRDI Doppler Volume Sampler 0 0 0 1
Current RD Instruments 75kHz 1 1 0 1
profiler Longranger ADCP
RD Instruments 300kHz 0 0 0 1
Workhorse Sentinel ADCP
BPR SeaBird SBE26 4 4 0 0
SeaBird SBE53 0 0 0 4

Table 8.1 Summary of instruments recovered and deployed.
8.2 Instrument Problems

8.2.1 Recovered Instruments

There were very few problems with recovered instruments on this cruise; three
flooded MicroCATs (serial numbers 3283 and 4467 from WB6 and 5769 from WBI1),
one jump in the pressure record of a BPR (serial number 393 from WBL2) and a
slightly short record from an RCM11 due to possible corruption of the data storage
unit (serial number 303 from WB1).

The flooded instruments from WB6 are thought to be due to a weld failure of the
Druck pressure sensor as per previous floods. Serial number 5769 has a Paine
pressure sensor that should not suffer the same problem as the Druck sensors so the
reason for this instrument flooding is at present unknown.

Additionally there was evidence of likely strumming of the WB4 mooring as several
of the recovered MicroCATs had screws missing, presumed shaken out. This caused
one instrument (serial number 3220) to lose its conductivity guard and another to lose
its guide clamp and be supported by only a single wire clamp — the guide clamp was
recovered with the instrument beneath as it had slipped down the wire. The
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instrument that lost its conductivity guard was not lowered on the CTD frame for a
calibration dip.

8.2.2 Deployed and New Instruments

MicroCAT serial number 6830 is a new instrument that arrived from SeaBird with the
battery post misaligned. This made it impossible to insert the battery pack and this
instrument needs to be returned to SeaBird for repair.

The new MicroCATs that were shipped direct to Charleston have a new firmware
(version 3.0f). At first this caused some confusion as the commands and reply format
were different to previous firmware versions. A new piece of software was supplied
with these instruments (Seaterm V2), which does not allow download of the data in
the usual format, and instead downloads in XML format, which can then be converted
to ASCII. However this ASCII format would cause problems with running the stage 1
data processing routines, as it is not the same as previous firmware versions. It could
be an option in the future if these stage 1 routines are modified, but work will need to
be done on the date/time format as the XML format stores time either as seconds
since January 1% 2000, or in Julian Day instead of dd mmm yyy hh:mm:ss as
previously used. Instead the following commands were sent to the instrument to allow
them to be downloaded with the previous version of Seaterm.

OutPutExecutedTag=n to stop the MicroCAT terminating each reply with
<Executed/>

OutPutFormat=3 to change the output data format to match that used previously
(although this may only be important for transmitting real-time data)
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9 ADCP Processing

Paul Wright

The Longranger ADCP deployed close inshore to Abaco to monitor the Antilles
Current on mooring wbadcp 5 200808 was recovered and its data downloaded to a
Windows based PC using RDI WINADCP software. As the ADCP has a built in
pressure sensor it is possible to establish the depth of the unit for the bin mapping
procedure. The raw data from the ADCP is converted by WINADCP into a .mat file
and processed using MATLAB routines written by Jon Molina (RSMAS). All codes
except for RDI’s WINADCP program are found in the exec folder:

Programs: rapid/data/exec/rb0901/ADCP processing
Raw data: rapid/data/moor/raw/rb0901/adp/DEPL1000.000
Output from WINADCP:

rapid/data/moor/raw/rb0901/adp/
wbadcp 5 200805 data.mat

9.1 Stage 1 Processing

The binmap.m program, produced by Jon Molina, was edited slightly during the
cruise and renamed binmapWBADCP .m for use with the wbadcp mooring location. It
reads the data from the converted .mat file and determines the depth of the ADCP
from the surface reflections. From this 40 bins (layers of ocean) are created and
saved as another .mat file. This .mat file was inspected to decide which data need to
be removed from the ends of the series. It is possible to then re-run the program
having edited the code to change the values of the parameters AA and BB, which top
and tail the input matrices.

Output: rapid/data/moor/proc/wbadcp 5 200805/
wbadcp 5 200805 binmap.mat

9.2 Stage 2 Processing

The MATLAB script bbmat2rodb.m, also produced by Jon Molina and edited for
RB0901, reads the bin mapped data from the binmap.mat file and does the
following:

* cuts off the deployment and recovery periods. This is not done via the
info.dat file as with the other instruments but from inspection of the
finished data set and then by changing the indexing on the input matrices.
This can also be done during stage 1 (as was the case during RB0901)

* de-spiking, gap filling, correcting for magnetic variation and filtering the data.
For this the code reads the info.dat file.

* Produces two series of RDB formatted ASCII data files, e.g.
wbadcp 5 200805 bin36.cor - corrected for magnetic variation and

speed of sound
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wbadcp 5 200805 bin36.edt - de-spiked,filtered and interpolated onto
12 hr grid.

Both types of files include the year (yy), month (mm), day (dd), hour (hh), east
velocity component (u), north velocity component (v), temperature (f) and pressure
(p). Temperature is only included on the bin file closest to the transducer. Several
bins are above sea level due to back scatter from the surface, in addition some of the
near-to-surface bins maybe too corrupted to be of use. This is assessed by visual
inspection of the .mat files.

9.3 Plotting the Bins

The bins are approximately 16 m apart and the currents can be plotted on a quiver plot
for visualization (Fig 9.1). A code from Darren Rayner was adapted for this and
named ADCP stick plot.m. Itreliesona ‘bin info.dat’ file that lists the bin
depths and the bin sequence. The code will need editing for future uses if the number
of bins changes.
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Figure 9.1 Quiver plots of bins 28, 29 and 30 of the wbadcp 5 200805 data.
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10 SBE 37 MicroCAT Processing
Paul Wright
10.1 Introduction

Initial processing of the MicroCAT data was done aboard the ship as soon as the
instruments were recovered.

Throughout this section mooring will refer to the unique mooring name and the

mooring wb2 6 200803 will be used as an example, with an instrument serial number
5772.

An info.dat file was created for each mooring that lists the target depth of each
instrument, its type and its serial number. The RCMC numbers refer to the
conductivity ranges on the RCM11 current meters.

310 — RC11 Current meter
337 — SBE 37 MicroCAT
465 — SBE 53 BPR

The path for the info.dat file is:
rapid/data/moor/proc/mooring/mooringinfo.dat

Mooring = wb2 6 200803
Latitude = 26 30.62 N
Longitude = 76 44.36 W
WaterDepth = 3890
MagDeviation = -8.2
StartDate = 2008/04/26
StartTime = 17:45
EndDate = 2009/04/29
EndTime = 10:30
Columns = z:instrument:serialnumber:RCMC1:RCMC2
50 337 5772 -999 -999
100 310 451 47 58
100 337 5773 -999 -999
175 310 305 -999 -999
175 337 5774 -999 -999

325 337 5775 -999 -999

Figure 10.1 Example of an info.dat file
Path - /rapid/data/moor/proc/wb2 6 200803/wb2 6 200803info.dat

10.2 Stage 0 - Download

Raw instrument data are downloaded from the MircoCAT using SeaBird’s SeaTerm
software and saved as an ASCII file. Details are recorded on paper. After
downloading the files are transferred to:

rapid/data/moor/raw/rb0901/microcat/5772 data.asc
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under a filename based on their serial number (in this case 5772 data.asc). There
are two types of MicroCAT, the only difference between them is how the data are
downloaded. The inductive IMPs require an interface and a loop of wire through the
ferrite mooring cable clamp and take a long time to download, while the straight
forward cable connected SMP types are quicker and a laptop cable just plugs straight
in. The only difference when using the software is that the IMPs need to have every
command prefixed by the MicroCATs code number. The inductive IMPs are
designed for telemetry uses. Darren Rayner has written a piece of software that
speeds up the downloading process by downloading the MicroCATs hex data into a
capture file and then converting it afterwards. Prior to use the MicroCAT needs to be
stopped using SeaTerm and the number of logged samples established using the DS
command.

10.3 Stage 1 — Conversion from .asc to the RDB format .raw

Stage 1 processing converts the data for all the MicroCATs on each mooring from the
manufacturers ASCII format to the RAPID RDB standard. i.c. header information, a
standard date and time format and SI units rather than imperial.

rapid/data/exec/rb0901/stagel/microcat/mc_call 2 002.m

The MATLAB script mc call 2 002.m runs the conversion code
microcat2rodb.m as a batch file for each mooring. It uses the info.dat file to
select the instruments that it needs, therefore it is critical that the info.dat files
accurately reflect the instruments, positions and times of deployment.

The script opens the files and converts them to .raw files. It also produces summary
plots of the data and creates a stagel log file, which has a summary of the
operations carried out. Output .raw files are stored in:

rapid/data/moor/proc/mooring/microcat/

where mooring is the unique mooring name. e.g.

rapid/data/moor/proc/wb2 6 200803/microcat/
wb2 6 200803 5772.raw

The plot is stored as a postscript plot:

rapid/data/moor/proc/wb2 6 200803/microcat/
wb2 6 200803 5772.raw.ps

10.4 Stage 2 - Trimming of Data Record, Basic Statistics and Summary
Plots

Stage 2 processing removes the launching and recovery periods of the data, calculates
the basic statistics and produces summary plots including 2-day low pass filtered data.
The data is still NOT calibrated. The file 1is converted from
mooring serialnumber.raw file to mooring serialnumber.use file using
the MATLAB script microcat raw2use 003.m.
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rapid/data/exec/rb0901/stage2/microcat/
microcat rawZuse 003.m

There are few things that need to be changed in the header of the MATLAB script.
* The variable ‘moor’ needs to changed to the mooring name (e.g.
wb2 2 200808)
* The ‘operator’ needs to be changed (e.g. PW)
* The ‘plot interval’ changed to make the output summary plots fit - generally
the period enveloping the deployment period is fine.
* The paths need to be adjusted to match the directory structure of the cruise.

The output files are placed in the following:

rapid/data/moor/proc/mooring/microcat

e.g.
rapid/data/moor/proc/wb2 6 200803/microcat/
wb2 6 200803 5772.use

Three files are produced for each instrument:

wb2_6_200803_5772.use A data file of the truncated time series data

wb2_ 6_200803_5772.use.ps A postscript plot of the truncated
conductivity, temperature and depth time
series

wb2 6_200803_5772.lowpass.ps A postscript plot of the truncated and 2-day
low pass filtered time series

10.5 Calibration Dips

The MicroCATs are strapped to a CTD frame and dipped before and after deployment
for calibration purposes. A total of fourteen calibration dips were made. (see
Appendix A for details of which MicroCATs were on which cast.)

The processing technique for pre and post deployment calibration is identical. The
MicroCATs are set up using SeaBird’s software on the Windows laptops. Care needs
to taken with the newer SBE37s as the firmware is slightly different (see 13.2.2).
Recovered data is stored in:

rapid/data/moor/raw/rb0901/microcat cal dip/castX

where, X = number of the cast. For each cast an info.dat file was constructed
containing metadata, serial number and instrument codes for each of the MicroCATs
involved in the cast. The file names follow the pattern castXinfo.dat and are
located in the proc calib directory:

e.g. rapid/data/moor/proc calib/rb0901/cal dip/castllinfo.dat

There is only one stage to calibration dip casts, following a similar pattern to the
previous section. However, this depends on whether the CTD data have been made
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available or not. If there are no CTD data available, then a quick inspection can be
carried out using the MATLAB scriptmc_call calib2 noCTD.m.

rapid/data/exec/rb0901/stagel/microcat/
mc call calib2 noCTD.m

In the script the paths header information need to be edited to match the current cruise
and the cast number needs to be added (‘moor’ = castx). The script converts the
ASCII data files into RODB format by calling the microcat2rodb 2.m routine. It
produces plots of the temperature, conductivity and pressure for quick checks for
consistency. In particular it is important to check data consistency at the bottle stops.

If the CTD data are  available then the MATLAB code
mc call calib2 RB0901.m performs the same tasks as before but adding the
CTD data to the plots. For simplicity on this cruise, the basic (pre-processed) CTD
data files, CTDcastX.dat, from the US team had their header lines commented out
as the format was different from the UK CTD files. The original code is named
mc call calib2 zbs.m.

cast11 Calibration Dip
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Figure 10.4a A plot of the pressure calibration castll from RB0901. The flat steps are the
bottle stops.
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Figure 10.4b Detail of a conductivity calibration dip cast bottle stop.
10.6 Problems with the Calibration Dips

Problems that occurred during cruise RB0901 with the calibration dips:

*  Two MicroCATs on cast 35 show a constant time offset (5981 and 5982), as
this is easily corrected and likely to be due to a set up error this is not
discussed further.

*  MicroCAT 5768 was not successfully dipped after post-deployment due to a
setup error.

* The range of the MicroCATs pressure differences at the shallower bottle stops
is rather too large.

* The CTD timing abruptly drifted by wide margins mid-way during the upcasts
for four of the 14 casts.

10.6.1 Pressure Sensor Errors

During the first week of the cruise, when no mooring operations were taking place, all
the new MicroCATs from SeaBird were dip tested on the US teams CTD frame and
compared to their data. At the bottle stops on one of the early casts it was quickly
noticed that the pressure readings for the six MicroCATs were widely spread with an
unacceptable range of roughly 30 dbars. This was for pressures < 1000 dbars. After
some research into this it was discovered that all the MicroCATs display large errors
in the pressure readings at depths < 1500 dbar on the upcasts and < 2000 dbar on the
downcasts (Fig 10.5). The temperature and conductivity differences are far smaller
(Figs 10.6 and 10.7)

The errors are defined as the difference between the MicroCAT pressure, p, and the
CTD pressure, pcrp:

Ap=p-perp
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Pressure Error at Bottle Stop - cast19-6828 Pressure Error at Bottle Stop - cast19-6829 Pressure Error at Bottle Stop - cast19-6831
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Figure 10.5 Plots of Ap = p - pcrp for the upcast during cast 19. Ap is shown as black data
points and the blue curve passes through the mean values of Ap at any given bottle stop. In
particular notice the peak at approximately 800 dbar.

It became clear that the difference in the pressure reading was due to the rapid change
in temperature that the sensors go through as they pass through the thermocline (Fig
10.8). However, the temperature sensor appears to respond promptly to the changes
in temperature and match the CTD thermometer quite closely. When Ap is plotted on
the same graph as the change in temperature d77/dt, it is clear that they are related.
The pressure error Ap lags behind the change in the temperature. It was realized that
there are two temperature sensors within the MicroCAT, one to measure the
temperature directly, and the other to correct the temperature response of the pressure
sensor. The latter of these must have a fairly slow response time. This should not
affect the overall performance of the MicroCAT as the temperatures are not expected
to undergo rapid changes during deployment on a mooring but it affects the
calibration and helps to explain why the insitu cal.m routine only really works at
pressures greater than 2000 dbar. (Collins 2009 and Kanzow 2006).

These large pressure errors due to sensor reaction time, although concentrated in the
upper 2000m of the ocean, would appear to question the validity of calibrating the
MicroCATs in this way. The calibration dip method was originally intended to
maintain the calibration when turning around instruments during the cruise.
However, the RAPID program now has enough MicroCATs not to have to do this,
unless there are a large number of failures. As the calibration is pressure dependant,
the coefficients are calculated from the mean difference between the MicroCAT
measurement and the CTD measurement at the pressure that the MicroCAT will be
deployed. For the deep MicroCATs this should lead to small calibration coefficients.

40



Rapid Mooring Cruise Report for RB0901 — April — May 2009

Conductivity Error at Bottle Stop ~ cast19-6829

Conductivity Error at Bottle Stop — cast19-6831
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Figure 10.6 Conductivity errors during the bottle stops on cast 19, AC = C - Cerp
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Figure 10.7 Temperature errors during the bottle stops on cast 19, AT = T - Tcrp. This is the
fast response temperature sensor and not the thermistor associated with the pressure sensor.
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Pressure Emor during cast - cast20-6823 Pressure Error during cast - cast20-6835 " Pressure Error during cast - cast20-6836
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Figure 10.8 The pressure errors (black) for cast 20 with the rate of change of temperature
superimposed in red. The dT/dt curves have been greatly exaggerated, by a factor of 1000,
for visibility. Ap is generally positive on the downcast and negative on the upcast.

The laboratory calibrations have come from the calibration certificates supplied by
SeaBird and the coefficients are based the polynomial residuals for the expected
values of conductivity and temperature that the MicroCAT at the depth that the

MicroCAT is to be deployed.

For example: MicroCAT 6832 is to be deployed at 2800m on mooring WB2 with the
expected temperature and conductivity values of approximately 2.8°C and 32.6
mS/cm, which give laboratory calibration offsets of 0.000 mS/cm and 0.0000°C and
calibration dip offsets of -0.003mS/cm and 0.000°C (Table 10.1).

The calibration coefficients for the instruments dipped on casts 11, 12, 15, 16 19 and
20 are shown in Table 10.1. In almost all cases the calibration coefficients based on
the dip casts are higher than the ones based on the laboratory determined certificates.
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s/n D[e;)l;h P{;;Z‘L‘ie Conductivity [mS/cm] TemFe(l‘:&]ltu re
Cal-dip Lab Cal-dip Lab Cal-dip Lab
6798 5100 0.6%** -1.53 -0.004** -0.0001 -0.001** -0.0000
6799 5300 -4 Q%% 0.00 -0.004** -0.0000 -0.001** 0.0000
6800 5490 -4.9%* -0.54 -0.004** -0.0001 -0.001** 0.0000
6801 5200 2.9%* -1.04 -0.004** -0.0001 -0.001** 0.0000
6802 5500 4.8%* 0.00 -0.004** 0.0000 -0.001** 0.0000
6803 250 -5.01 0.00 0.017 0.0000 0.020 0.0000
6804 400 -7.0 -0.04 -0.005 0.0000 0.008 0.0001
6805 600 -20%* 0.00 -0.008* 0.0000 0.01* 0.0000
6806 800 -16* 0.00 -0.008* 0.0001 0.038* 0.0000
6807 1000 -4.61 -0.10 0.014 0.0000 0.027 0.0001
6808 1200 -4.5 -0.12 -0.001 -0.0001 0.003 0.0000
6809 1600 -2.8% -0.16 -0.004* 0.0000 -0.000* 0.0000
6810 2000 -4.01 -0.20 -0.003 0.0000 -0.000 0.0000
6811 2500 -5.97 -0.25 -0.004 -0.0001 0.001 0.0000
6812 3000 -4.2% -0.30 -0.007* -0.0001 -0.000* 0.0000
6813 3500 -4.3% -0.35 -0.005* -0.0001 -0.001* 0.0000
6814 4000 -6.86 -0.40 -0.005 -0.0001 -0.002 0.0000
6815 4500 -4.4%* -0.23 -0.005* 0.0000 -0.003* 0.0000
6816 3800 -0.0* 0.38 -0.003* -0.0002 -0.000* 0.0000
6817 4300 0.07* 0.00 -0.003* -0.0002 -0.001* 0.0000
6818 4780 -4.0%* -0.24 -0.004** -0.0001 -0.001** 0.0000
6819 50 -8.6 -0.5 -0.078 0.0001 -0.001 0.0000
6820 100 -4.4 -0.02 0.014 0.0001 0.002 0.0000
6821 175 -6.2 -0.02 0.014 0.0001 0.020 0.0000
6823 500 -16.6 -0.05 -0.013 0.0000 -0.007 0.0001
6828 1500 -4.04 0.15 -0.005 -0.0001 -0.002 0.0000
6829 1700 -3.36 0.34 -0.001 0.0000 0.002 0.0000
6831 2300 -1.47 0.69 -0.001 0.0000 0.001 0.0000
6832 2800 -2.63 0.03 -0.003 0.0000 0.000 0.0000
6833 3300 -4.41 0.33 -0.003 0.0000 0.000 0.0000
6834 3850 -7.01 -0.39 -0.004 -0.0002 -0.001 0.0000
6835 50 -5.89 -0.01 -0.003 0.0001 0.007 0.0000
6836 100 -18.09 -0.01 -0.008 0.0002 0.011 0.0000
6837 175 -10.60 -0.02 0.013 0.0001 0.027 -0.0001
6838 250 -8.30 -0.03 -0.008 -0.0001 -0.003 0.0000
6839 325 -15.95 -0.03 -0.009 0.0000 -0.005 0.0000

Table 10.1 Comparison of pre-deployment calibration constants for the MicroCATs on casts
11,12, 15, 16, 19, 20.

* deployment depth not within 50m of a bottle stop so error interpolated.

** deployment depths exceed the depth of cast, therefore the error is based on extrapolation.
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10.6.2 CTD Timing Errors

During casts 17, 30, 31 and especially cast 34 there exist sudden deviations in the
timings between the MicroCATs and the CTD records. At its worst during cast 34 the
CTD is approximately 3.5 minutes behind the MicroCATs (Fig 10.10). This error is
not consistent during the cast (Fig 10.11). The gradient deviates from approximately
1 dbar/s of the cast to up to 2 dbar/s before correcting itself back to 1 dbar/s, although
remaining offset from the MicroCATs. For three of the four casts affected it is
expected that the insitu cal.m routine can work around this, but for cast 34 it is
likely that the CTD data will need tweaking to bring it in line with the MicroCAT
bottle stops to enable meaningful pressure, conductivity and temperature calibrations.

Carlos Fonseca found the cause of the problem by investigating how the CTD timing
worked. The CTD itself does not have a clock, but sends data up the cable at 24 Hz,
the system then works on the principle that 24 pieces of data constitutes 1 second in
time. As Carlos found that his data record had gaps in it, he realized that the
computers timing system was not recognizing these data losses, and only the 24
pieces of data actually received. Thus the problem with the data acquisition led
directly to a timing error. For the work of the CTD this is rarely a problem as only a
handful of bits of data are usually lost, but on the casts in question the losses were of
the order of hundreds of bits. The underlying cause is likely to a fault in the cable
connection from the CTD to the PC, possibly at the winch end as the CTD
termination was renewed at the beginning of the cruise.

cast34 Calibration Dip (~k=CTD)
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Figure 10.10 Cast 34 showing the very large timing errors.
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Figure 10.11 Plot showing the CTD timing drift of cast 31. Note that the drift starts suddenly
at one point on the upcast and continues to diverge.
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11  RCM11 Current Meter Processing

Paul Wright

All the current meters recovered during RB0901 were the Aanderaa RCM11 types.
11.1 Stage 0

The data storage unit is downloaded to a PC and saved as an ASCII file. E.g. RCM11
current meter number 448 would be stored as:

rapid/data/moor/raw/rb0901/rcm/448 data.asc
11.2 Stage 1

The program rcm2rodb 04.m changes the .asc file to the RAPID standard RBD
.raw format ASCII file with the relevant header. This is set up as a function with the
input arguments: mooring name, proc path, inpath and outpath. A stagel log file is
created noting the time of conversion and any changes that have been made.

rapid/data/exec/rb0901/stagel/rcmll/rcm2rodb 04.m

The new file, wb2 6 200803 448.raw is stored under the moorings name in the
rapid/moor/proc/ directory.

11.3 Stage 2

Stage 2 processing is done by rcmllraw2use.m and chops the deployment and
recovery periods off the data and produces plots that allow the user to check whether
the record is complete, i.e. if any data has been incompletely downloaded from the
DSU. As before, a stage2 log file is created. The .use file is stored in the proc
(processed data) folder under the relevant mooring name. It is now obvious if the
conductivity data has been wrapped. This occurred on a number of instruments
during this cruise as the ranges of the conductivity sensors had been set too narrow.

rapid/data/exec/rb0901/stage2/rcmll/rcmllraw2use.m

Files stored in the proc folder, e.g.

rapid/data/moor/proc/wb2 6 200803/wb2 6 200803 448.use
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11.4 Data Problems

The following moorings and instruments have problems with the data.

Mooring Instrument s/n Problem
wbl 5 200802 300 No conductivity record, spike at start
303 Big spike at start, short record
wb2 6 200803 305 No conductivity record
306 Conductivity badly wrapped
445 Conductivity record has a big spike
wb4 5 200804 519 Conductivity badly wrapped
515 Conductivity badly wrapped
520 Conductivity wrapped
443 Conductivity wrapped
507 No conductivity record
wbh2 2 200808 426 No conductivity record

Table 11.1 Problems with RCM11 instrument records for RB0901

47




Rapid Mooring Cruise Report for RB0901 — April — May 2009
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Figure 11.1 The output plot of stage 2 processing of the RCM11 data from wb2 6 200803
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12 BPR Processing
Paul Wright

RAPID uses the SeaBird SBE26 Seagauge and/or the SeaBird SBE53 BPR to
measure bottom pressure. No major modifications were made to any of the file
structures, formats or processing on this cruise. The following is based on the RAPID
Data processing document (Collins 2009) and uses wb6 1 200707 0392 as an
example.

121 Stage 0

Raw instrument data is downloaded from the BPR using SeaBird’s ‘SeaSoft for
Waves’ software and saved as .hex and .tid files. Relevant details are recorded on
paper and kept in the file by Darren Rayner. After downloading the files are
transferred to:

rapid/data/moor/raw/rb0901/seagauge/0392 data.tid
and 0392 data.hex

under filenames based on their serial number (in this case 0392 data.tid). An
info.dat file is created for each mooring (see Chapter 10). In order for the
programs to work the necessary empty folders must be created in the relevant
directories. The programs do NOT automatically create directories.

12.2 Stage 1

Stage 1 processing takes the ASCII file and converts it into RDB format. The units
are changed from psi to dbar. If there has been a clock offset recorded then this is
applied at this point. The code is found in:

rapid/data/exec/rb0901/stagel/seagauge/
seagaugezrdb 002.m

The RDB output file is saved as wb6 1 200707 0392.raw with the header
information taken from the info.dat file. A stage 1 log file is created that records

activity. If the data has been “wrapped” this may be fixed. This has not been
necessary for RB0901.

12.3 Stage 2

Stage 2 processing takes the .raw file and trims off the deployment and recovery
sections and calculates the basic statistics. Additionally the routine applies an
exponential-linear drift removal to the data and filters it through a 48-hr low pass
filter in order to remove the tidal signals. The empirical fit is calculated by the
subroutine purge bp.m. The stage 2 program was renamed from
seaguage processing 002.m to seagauge raw2use.m to match the
generalized names given in the RAPID Data Processing document (Collins 2009)
The previous named file has been kept in the same directory though.
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rapid/data/exec/rb0901/stage2/seagauge/seagauge raw2use.m

The output file is a .use file located in the moor/proc directory e.g.
wb6 1 200707 0392.use. Two postscript graphs are created.

rapid/data/moor/procwb6 1 200707/seagauge/
wb6 1 200707.use(.ps)

Seagauage s/n: 398; target depth: 3868 (m)
3956 T T T T T T

T
|

. 39555

3955

pressure (dbar

T

3954.5

3954 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900

days

Seagauage s/n: 398; target depth: 3868 (m) 48 hour filtered
3955.1 T T T T T T T

3955

3954.9

3954.8

pressure (dbar)

3954.7 |- -

3954.6

3954.5 1 1 | | | | | |
0 100 200 300 400 500 600 700 800 900

days

Figure 12.1 [nitial output from wbll 2 200705 _0398.raw. Fig 12.1a — raw data,
Fig 12.1b - data after the 48-hour low pass filter has removed the tidal effects.
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Seagauge s/n: 392; Target Depth: 5498 2-day low pass
5609 T T T T T T T
data
exp.—lin. fit

5608.9 : : : : : lin fit 1

5608.8

5608.7

Pressure [dbar]
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-0.2 | | | | 1 | 1 |
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2.2 T T T T T T

2.1 - » : .

Temperature [deg C]

2 | | | | | | | |
Apr07 Julo7 Oct07 Jan08 Apr08 Julog Oct08 Jan09 Apr09 Julo9

Figure 12.2 The output from the stage 2 processing of wb6 1 _200707. Fig 12.2a shows the
raw data with the ends removed; Fig 12.2b shows the bottom pressure with the exponential-
linear drift removed. Fig 12.2c is the temperature curve.
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12.4 Correcting wbi2_2_200706

The BPR record, Fig 12.3, at wbl2 2 200706 shows a strong offset at the start of the
two-year record, the first 109 days being 0.30 dbar lower than the rest of the record.
In order to correct for this it is assumed that this is a constant offset. However, it is
clear from Figs 12.4 and 12.7 that the exponential-linear detrending does not work
very well. The corrected file uses the suffix modified after the filename. The
original data with the step change in it is left with the . raw name.

Seagauage s/n: 393; target depth: 4821 (m)
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o

Seagauage s/n: 393; target depth: 4821 (m) 48 hour filtered
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T
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Figure 12.3 The original data record from the BPR at wbl2 2 200706

52



Rapid Mooring Cruise Report for RB0901 — April — May 2009
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Figure 12.4 The ‘corrected’ plot for the BPR at wbl2 2 200706

12.4 Splicing the WBL Time Series

Apr09

Julog

BPR instruments drift a great deal. It was decided to deploy them for two years at a
time, often with two BPRs mounted to the frames, and use the overlapping time series
to compare the empirical drift removal procedures. The fundamental problems is that
the de-trending drift removal techniques all remove any low frequency signal present
in the data — such as would be expected in climate change or variability.

All two year BPR data for the western boundary was collated and compared. There
are two locations on the western boundary where there are good length of records, 76°
03°’W and 76° 45°W. (Figures 12.5 = 12.9). While it can be seen that the high
frequency signals generally compare very well, the drift removal techniques do not
enable the overlapping timeseries to match perfectly. It almost appears that there is
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still a slight drift in the data. It is also very clear from Figure 12.7 that the correction
applied to wbl6_2 200706 0393 did not work as well as had been hoped. The data
has been left intact for completeness at this stage.
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Figure 12.5 An example of the overlapping segments of two BPR records at 76° 45°W.
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Figure 12.6 Combined plots of the bottom pressure anomalies for 76 °45°'W. The curves have
been offset for clarity.
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Figure 12.7 Combined plots of the time series for the bottom pressure anomalies at 76°
03'W. The data that is widely separated is the corrected BPR from wbi2 2 200706. The
curves are offset for visibility.

Bottom Pressure Records for 76 03W (upper) and 76 45W (lower)
04 T T 1 I

0.3
0.2~ A —

M

\ l \
-02 2005 2006 2007 Time 2008 2009

Bottom Pressure Anomaly [dbar]

Figure 12.8 The combined bottom pressure records for 76° 45°W (lower) and 76° 03'W
(upper), with a 10-day low pass filter applied to their mean values shown in black. The upper
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curve has been offset for visibility.
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Figure 12.9 The combined bottom pressure records for the locations 76° 45°W and 76°
03°W, with a 10-day low pass filter applied to the mean value shown by the black curve.
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Appendix A - Details of Instruments Lowered on CTD

Calibration Casts

Cruise Cast

Instrument Details

Number pre- or post-
Type s/n deployment calibration comments
SMP 6798 Pre-deployment
SMP 6799 Pre-deployment
11 SMP 6800 Pre-deployment
SMP 6801 Pre-deployment
SMP 6802 Pre-deployment
SMP 6803 Pre-deployment
SMP 6804 Pre-deployment
SMP 6805 Pre-deployment
12 SMP 6806 Pre-deployment
SMP 6807 Pre-deployment
SMP 6808 Pre-deployment
SMP 6809 Pre-deployment
SMP 6810 Pre-deployment
SMP 6811 Pre-deployment
15 SMP 6812 Pre-deployment
SMP 6813 Pre-deployment
SMP 6814 Pre-deployment
SMP 6815 Pre-deployment
SMP 6816 Pre-deployment
SMP 6817 Pre-deployment
16 SMP 6818 Pre-deployment
SMP 6819 Pre-deployment
SMP 6820 Pre-deployment
SMP 6821 Pre-deployment
SMP 6822 Pre-deployment
SMP 6823 Pre-deployment Not logging fast enough — redone cast 20
17 SMP 6824 Pre-deployment
SMP 6825 Pre-deployment
SMP 6826 Pre-deployment
SMP 6827 Pre-deployment
SMP 6828 Pre-deployment
SMP 6829 Pre-deployment
19 SMP 6831 Pre-deployment
SMP 6832 Pre-deployment
SMP 6833 Pre-deployment
SMP 6834 Pre-deployment
SMP 6823 Pre-deployment
SMP 6835 Pre-deployment
20 SMP 6836 Pre-deployment
SMP 6837 Pre-deployment
SMP 6838 Pre-deployment
SMP 6839 Pre-deployment
SMP 6840 Pre-deployment
23 SMP 6841 Pre-deployment
SMP 3247 Pre-deployment
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SMP 3225 Pre-deployment 3500m rated
SMP 3234 Pre-deployment 3500m rated
SMP 3209 Pre-deployment 3500m rated
30 SMP 3215 Pre-deployment 3500m rated
SMP 3216 Pre-deployment 3500m rated
SMP 3217 Pre-deployment 3500m rated
SMP 3224 Pre-deployment 3500m rated
SMP 4471 Post-deployment
SMP 5783 Post-deployment
SMP 5784 Post-deployment
SMP 5785 Post-deployment
SMP 5786 Post-deployment
31 SMP 5787 Post-deployment
SMP 5788 Post-deployment
SMP 5789 Post-deployment
IMP 5991 Post-deployment
IMP 5992 Post-deployment
IMP 5993 Post-deployment
SMP 3206 Pre and Post-deployment | 3500m rated
SMP 3219 Pre and Post-deployment | 3500m rated
SMP 3221 Pre and Post-deployment | 3500m rated
32 SMP 3222 Pre and Post-deployment | 3500m rated
IMP 5988 Post-deployment
IMP 5989 Post-deployment
IMP 5990 Post-deployment
SMP 5772 Post-deployment
SMP 5773 Post-deployment
SMP 5774 Post-deployment
SMP 5775 Post-deployment
SMP 5776 Post-deployment
33 SMP 5777 Post-deployment
SMP 5778 Post-deployment
SMP 5779 Post-deployment
SMP 5780 Post-deployment
SMP 5781 Post-deployment
SMP 5782 Post-deployment
IMP 5983 Post-deployment
IMP 5984 Post-deployment
IMP 5986 Post-deployment
IMP 5987 Post-deployment
SMP 5762 Post-deployment
34 SMP 5763 Post-deployment
SMP 5764 Post-deployment
SMP 5765 Post-deployment
SMP 5766 Post-deployment
SMP 5767 Post-deployment
SMP 5770 Post-deployment
SMP 5771 Post-deployment
IMP 5978 Post-deployment
35 IMP 5797 Post-deployment
IMP 5980 Post-deployment
IMP 5981 Post-deployment
IMP 5982 Post-deployment
IMP 5985 Post-deployment

Table A.1 Details of instruments lowered on CTD calibration casts.
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Appendix B - Instrument Record Lengths

Serial

Depth

Date of first

Date of last

Mooring Instrument Number (m) usable record usable record Comment
WBADCP ADCP 1767 598 24/4/2008 00:00 18/4/2009 00:00 40 bins (34 usable)
wbll_2 200705 SBE 26 0398 3868.9 30/3/2009 21:15 29/4/2009 14:00
SBE 26 0399 3868.9 30/3/2009 21:00 | 29/4/2009 14:00
wbI2 2 200706 SBE 26 0393 4821 2/4/2007 18:30 27/4/2009 16:30 step change @109 dy
wb1 5 200802 SBE37 5762 50 23/4/2008 21:00 | 30/4/2009 09:30
RCMI11 300 100 23/4/2008 21:30 30/4/2009 09:50
SBE37 5763 100 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5764 175 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5765 250 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5766 325 23/4/2008 21:00 | 30/4/2009 09:30
RCMI11 301 400 23/4/2008 21:30 30/4/2009 09:50
SBE37 5767 400 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5768 500 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5769 600 - - Flooded
SBE37 5770 700 23/4/2008 21:00 | 30/4/2009 09:30
RCMI11 302 800 23/4/2008 21:30 | 30/4/2009 09:50
SBE37 5771 800 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5978 900 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5979 1000 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5980 1100 23/4/2008 21:00 | 30/4/2009 09:30
RCMI11 303 1200 23/4/2008 21:30 10/4/2009 00:00 Short record
SBE37 5981 1200 23/4/2008 21:00 | 30/4/2009 09:30
SBE37 5982 1380 23/4/2008 21:00 | 30/4/2009 09:30
wb2 6 200803 SBE37 5772 50 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 451 100 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5773 100 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 305 175 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5774 175 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5775 325 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 306 400 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5776 500 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5777 700 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 445 800 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5778 900 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5779 1100 26/4/2008 18:00 | 29/4/2009 10:00
RCM11 448 1200 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5780 1380 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5781 1500 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5782 1700 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5983 1900 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 449 2050 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5984 2300 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5985 2800 26/4/2008 18:00 | 29/4/2009 10:00
RCMI11 450 3000 26/4/2008 18:00 | 29/4/2009 10:30
SBE37 5986 3300 26/4/2008 18:00 | 29/4/2009 10:00
SBE37 5987 3850 26/4/2008 18:00 | 29/4/2009 10:00
wbh2 2 200808 RCMI11 381 1500 27/4/2008 00:00 | 28/4/2009 16:45
RCMI11 383 2200 27/4/2008 00:00 | 28/4/2009 16:45
RCMI11 395 3000 27/4/2008 00:00 | 28/4/2009 16:45
RCMI11 399 3800 27/4/2008 00:00 | 28/4/2009 16:45
SBE37 5988 3800 27/4/2008 00:00 | 28/4/2009 16:30
SBE37 5989 4300 27/4/2008 00:00 | 28/4/2009 16:30
RCMI11 426 4600 27/4/2008 00:00 | 28/4/2009 16:45 No conductivity
SBE37 5990 4780 27/4/2008 00:00 | 28/4/2009 16:30
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Mooring Instrument Serial Depth Date of first Date of last Comment
Number (m) usable record usable record

wb4_5 200804 SBE37 3206 50 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 519 100 28/4/2008 16:25 27/4/2009 10:25 Wrapped conductivity
SBE37 3219 100 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 3220 250 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 515 400 28/4/2008 16:25 27/4/2009 10:25 Wrapped conductivity
SBE37 3222 400 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 3221 600 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 516 800 28/4/2008 16:25 | 27/4/2009 10:25
SBE37 5783 800 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 5784 1000 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 520 1200 28/4/2008 16:25 27/4/2009 10:25 Wrapped conductivity
SBE37 5785 1200 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 5786 1600 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 443 2000 28/4/2008 16:25 27/4/2009 10:25 Wrapped conductivity
SBE37 5787 2000 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 5788 2500 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 444 3000 28/4/2008 16:25 | 27/4/2009 10:25
SBE37 5789 3000 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 5991 3500 28/4/2008 16:00 | 27/4/2009 10:30
RCM11 507 4000 28/4/2008 16:25 | 27/4/2009 10:25 No conductivity
SBE37 5992 4000 28/4/2008 16:00 | 27/4/2009 10:30
SBE37 5993 4500 28/4/2008 16:00 | 27/4/2009 10:30 Large pressure change

wb6_1_ 200707 SBE37 3283 5100 - - Flooded
SBE37 4467 5300 - - Flooded
SBE37 4471 5495 5/4/2007 19:00 25/4/2009 10:30 Large pressure drift
SBE26 392 5498 6/4/2007 18:10 25/4/2009 09:30

Table B.1 Record of the instrument record lengths recovered by RB0901
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Appendix C - Instrument Setup Details

WBADCP_6_200909

RDI Longranger

WBL1_3_200910

SBE53

SBE53

WBL2 _3 200911

SBES3 BPR

75kHz
s/n:
System frequency:
Beam angle:

Water salinity:

Depth of transducer:
Heading alignment:
Heading bias;

Depth cell size:
Number of depth cells:
Blank after transmit:
Pings per ensemble:
Ambiguity velocity:
Time per ensemble:
Start date:

Workhorse

BPR, s/n:

User info line:

Tide interval:

Tide duration:
Frequency (reference):
Instrument started:
Target depth:

BPR, s/n:

User info line:

Tide interval:

Tide duration:
Frequency (reference):
Instrument started:
Target depth:

BPR unit, s/n:
INITLOGGING:
Info header:
Tide interval:

Tide Measurement Duration:

Reference sample freq:
Start:
Target depth:

ADCP

5817

76.8 kHz

20 degrees

36

600 m

0

0

1600 cm

40

0704

00010

170 cm/s radial
00:30:00

17 April 2009 @ 15:05:25

0034

WBL1_deployed 2009 RB0901

30

30

96

29 April 2009
3890 m

0036

WBL1 2009 RAPID
30

30

96

29 April 2009

3890 m

0033

Y

wbl2_ 2009

30 mins

30 mins

96

26 April 2009 @ 20:00:00
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WB1_6_200906

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

3206
1800 seconds
30 April 2009
15:00
50 m

381
600
High
Broken
30

8

Burst

30 April 2009
100 m

3219

1800 seconds
30 April 2009
15:00

100 m

6837

1800 seconds
30 April 2009
15:00

175 m

6838

1800 seconds
30 April 2009
15:00

250 m

6839

1800 seconds
30 April 2009
15:00

325m
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RCM11

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

383
600
High
45 -49
30

8
Burst

30 April 2009
400 m

6840

1800 seconds
30 April 2009
15:00

400 m

6841

1800 seconds
30 April 2009
15:00

500 m

3209

1800 seconds
30 April 2009
15:00

600 m

3215

1800 seconds
30 April 2009
15:00

700 m

395
600
Low
35-38
30

8
Burst

30 April 2009
800 m

3216

1800 seconds
30 April 2009
15:00

800 m

3221

1800 seconds
30 April 2009
15:00

900 m
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SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

3224

1800 seconds
30 April 2009
15:00

1000 m

3225

1800 seconds
30 April 2009
15:00

1100 m

399
600
Low
33-35
30

8
Burst

30 April 2009
1200 m

3234

1800 seconds
30 April 2009
15:00

1200 m

3222

1800 seconds
30 April 2009
15:00

1380 m
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WB2_7_200907

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

6819
1800 seconds
29 April 2009
17:00
50 m

519
600
High
46 - 56
30

8
Burst

29 April 2009 at 17:30
100 m

6820

1800 seconds
29 April 2009
17:00

100 m

515
600
High
45 - 55
30

8
Burst

29 April 2009 at 17:45
175 m

6821

1800 seconds
29 April 2009
17:00

175 m

6822

1800 seconds
29 April 2009
17:00

325m

516
600
Low
37-49
30

8
Burst

29 April 2009 at 17:45
400 m
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SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

Current Meter, s/n:

Pings per ensemble:

Temperature range:

Conductivity range:

Recording interval:
No of channels:
Mode:

DSU serial number:

Instrument started:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

6823

1800 seconds
29 April 2009
17:00

500 m

6824

1800 seconds
29 April 2009
17:00

700 m

520
600
Low
34 -39
30

8
Burst

29 April 2009 at 17:45
800 m

6825

1800 seconds
29 April 2009
17:00

900 m

6826

1800 seconds
29 April 2009
17:00

1100 m

443
600
Low
32-35
30

8
Burst

29 April 2009
1200 m

6827

1800 seconds
29 April 2009
17:00

1300 m

6828

1800 seconds
29 April 2009
17:00

1500 m
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SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:
Pings per ensemble:
Temperature range:
Conductivity range:
Recording interval:
No of channels:
Mode:

DSU serial number:
Instrument started:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:
Pings per ensemble:
Temperature range:
Conductivity range:
Recording interval:
No of channels:
Mode:

DSU serial number:
Instrument started:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

SMP CTD unit, s/n:

Sample interval:
Start Date:

Start time:
Target depth:

6829

1800 seconds
29 April 2009
17:00

1700 m

3247

1800 seconds
29 April 2009
17:00

1900 m

444
600
Arctic
32-34
30

8
Burst

29 April 2009 at 17:45
2050 m

6831

1800 seconds
29 April 2009
17:00

2300 m

6832

1800 seconds
29 April 2009
17:00

2800 m

426

600

Arctic

BAD SENSOR
30

8

Burst

29 April 2009 at 17:45
3000 m

6833

1800 seconds
29 April 2009
17:00

3300 m

6834

1800 seconds
29 April 2009
17:00

3850 m

68



Rapid Mooring Cruise Report for RB0901 — April — May 2009

WBH2_3_ 200912

Nortek Aquadopp

Nortek Aquadopp

Nortek Aquadopp

Nortek Aquadopp

SBE37 MicroCAT

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

5889
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

1500 m

5884
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

2200 m

5897
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

3000 m

5879
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

3800 m

6816

1800 seconds
30 April 2009
15:00

3800 m
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SBE37 MicroCAT

Nortek Aquadopp

SBE37 MicroCAT

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

6817

1800 seconds
30 April 2009
15:00

4300 m

5890
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

4600 m

6818

1800 seconds
30 April 2009
15:00

4780 m
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WBCM_1_200914

RDI 75kHz
Workhorse
Longranger ADCP

Nortek Aquadopp

Interocean S4

RCM11

Serial number

System Frequency
Beam angle

Transmit power
Water salinity

Depth of transducer
Heading alignment
Heading bias

Mode 1 bandwidth
Depth cell size
Number of depth cells
Blank after transmit
Pings per ensemble
Ambiguity velocity
Time between ping groups
Time per ensemble
Start date

Start time
Deployment name

Current Meter, s/n:
Measurement interval:
Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

Current Meter, s/n:
Header:

Sampling period:

Channels to average:
Special record block count:
Write mode:

Log mode:

Start date:

Tart time:

Target depth:

5817
76.8kHz
20 degrees
High
36ppt
600m

0

0

Narrow
16.00m

40

7.04m

10

175 cm/s

3 mins
00:30:00
17 April 2009
20:00:00
WB_09

5893
1800 s
30s
1.5m
10s
Measured
35

ENU
720 min
20

4334 m

35612564
WB-CM 2009
1 min

2 (Hx), 3 (Hy), 4 (Con), 5 (T), 6 (2)

48 Channels: 2,3,4,5,6
Internal

North/East

28 April 2009

04:00

4335 m

NB: responded battery fail but didn’t reset flag

Current Meter, s/n:
Pings per ensemble:
Temperature range:
Conductivity range:
Recording interval:
No of channels:
Mode:

DSU serial number:
Instrument started:
Target depth:

507
600
Arctic

30

8

Burst

7869

28 April 2009 @ 02:30
4336 m
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Sontek Argonaunt

Teledyne RDI DVS
(Doppler Volume
Sampler)

Current meter:
Baud rate:
Deployment name:
Start date:

Start time:

Target deph:

Serial number
Project name
Version

Range

Ensembles per hour
Time per ensemble
Pings per ensemble
Duration

Salinity
Temperature

Depth

Magnetic correction
Samples per hour
Number of bins

Bin size
Autosample interval
Time between pings
Blank

Start date

Start time

D303

9600

DRFO01

28 April 2009
04:00

4337 m

12358
DVS Deployment
1.0.0.0
2.50 m

4

15 mins
25

220
35ppt

5

4350

0

25

5

05m
yes

36s
0.15m
28/04/09
04:00:00
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WB4_6_200908

NOTE: all the RCM11 conductivity ranges are too narrow... This was found out after processing the

recovered moorings. The following was based on last years cruise report.

SBE37 MicroCAT SMP CTD unit, s/n: 6835
Sample interval: 1800 seconds
Start Date: 26 April 2009
Start time: 16:30:00
Target depth: 50 m
Nortek Aquadopp Current Meter, s/n: 2087
Measurement interval: 1800 s
Average interval: 30s
Blanking distance: 1.5m
Compass update rate: 10s
Speed of Sound: Measured
Salinity: 35
Co-ordinate system: ENU
Diagnostic Interval: 720 min
Diagnostic samples: 20
Target depth: 100 m
SBE37 MicroCAT SMP CTD unit, s/n: 6836
Sample interval: 1800 seconds
Start Date: 26 April 2009
Start time: 16:30:00
Target depth: 100 m
SBE37 MicroCAT SMP CTD unit, s/n: 6803
Sample interval: 1800 seconds
Start Date: 26 April 2009
Start time: 16:30:00
Target depth: 250 m
RCMI11 Current Meter, s/n: 304
Pings per ensemble: 600
Temperature range: high
Conductivity range: 43 -54 *
Recording interval: 30
No of channels: 8
Mode: Burst
DSU serial number: 14385

Instrument started:

26 April 2009 at

Target depth: 400 m
SBE37 MicroCAT SMP CTD unit, s/n: 6804
Sample interval: 1800 seconds
Start Date: 26 April 2009
Start time: 16:30:00
Target depth: 400 m
SBE37 MicroCAT SMP CTD unit, s/n: 6805
Sample interval: 1800 seconds
Start Date: 26 April 2009
Start time: 16:30:00
Target depth: 600 m
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Nortek Aquadopp

SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

Nortek Aquadopp

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:
Pings per ensemble:
Temperature range:
Conductivity range:
Recording interval:
No of channels:
Mode:

DSU serial number:
Instrument started:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

3550
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

800 m

6806

1800 seconds
26 April 2009
16:30:00

800 m

6807

1800 seconds
26 April 2009
16:30:00
1000 m

428

600

Low

32-36 *

30

8

Burst

7872

26 April 2009 at
1200 m

6808

1800 seconds
26 April 2009
16:30:00
1200 m

6809

1800 seconds
26 April 2009
16:30:00
1600 m

3551
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

2000 m
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SBE37 MicroCAT

SBE37 MicroCAT

RCM11

SBE37 MicroCAT

SBE37 MicroCAT

Nortek Aquadopp

SBE37 MicroCAT

SBE37 MicroCAT

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:
Pings per ensemble:
Temperature range:
Conductivity range:
Recording interval:
No of channels:
Mode:

DSU serial number:
Instrument started:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

Current Meter, s/n:

Measurement interval:

Average interval:
Blanking distance:
Compass update rate:
Speed of Sound:
Salinity:

Co-ordinate system:
Diagnostic Interval:
Diagnostic samples:
Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

6810

1800 seconds
26 April 2009
16:30:00
2000 m

6811

1800 seconds
26 April 2009
16:30:00
2500 m

518

600

Arctic

32-34%*

30

8

Burst

14695

26 April 2009 at
3000 m

6812

1800 seconds
26 April 2009
16:30:00
3000 m

6813

1800 seconds
26 April 2009
16:30:00
3500 m

3552
1800 s
30s
1.5m
10s
Measured
35
ENU
720 min
20

4000 m

6814

1800 seconds
26 April 2009
16:30:00
4000 m

6815

1800 seconds
26 April 2009
16:30:00
4500 m
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WB6_2_200913

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SBE37 MicroCAT

SBES53 BPR

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

SMP CTD unit, s/n:
Sample interval:
Start Date:

Start time:

Target depth:

BPR unit, s/n:
INITLOGGING:
Info header:
Tide interval:

Tide Measurement Duration:

Reference sample freq:
Start:
Target depth:

6798

1800 seconds
25 April 2009
12:00

5100 m

6801

1800 seconds
25 April 2009
12:00

5200 m

6799

1800 seconds
25 April 2009
12:00

5300 m

6802

1800 seconds
25 April 2009
12:00

5500 m

6800

1800 seconds
25 April 2009
12:00

5490 m

0032

Y

WB6 2009 _deployment RB0901
30 mins

30 mins

96

25 April 2009 @ 12:00:00
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Appendix D — Deployment Tracks
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Appendix E - Mooring Diagrams

ADCP WEST

AS DEPLOYED

RON BROWN o

2009 () 12"GLAss

16MM RECOVERY LINE

SYNTACTIC ADCP BUOY
75 KHZ ADCP SN 5817
ARGOS SN 305 ID 82896

N
)}
SWIVEL titanium

All shackles 3/4 pin hd

g‘ 10M OF 5/8" CHAIN

!

i

fae

! AR861

SN 825

5M OF 5/8" CHAIN

WATER DEPTH
593M CORR.

850KG ANCHOR
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WB1

AS DEPLOYED
RON BROWN
2009

SBE 50M

BUQOY 98M

RCM 11 100M

SBE 100M

SBE 175M

BUOY 250M
SBE 250M
SBE 325M

SBE 400M
RCM11 400M

SBE 500M
SBE 600M

SBE 700M

RCM11 800M
SBE 800M

SBE 900M
SBE 1000M

SBE 1100M

RCM11 1200M

SBE 1200M

SBE 1350M

WATER DEPTH
1390M CORR.

AR861 SN 824

o RECOVERY LINE
E\ TRYMSYN FLOATS
YI 3206 JOIN 50M 4MM WIRE
30" SYNTACTIC ARGOS SN W03-081
ID 82951 LIGHT SN S01-182
1M CHAIN
381 JOIN
i s21900N 150M 5MM WIRE
T ess7
45" SYNTACTIC
ARGOS SN 253 ID 42745 LIGHT SN U01-027
: 1M CHAIN AND SWIVEL
J 6338 JOIN
C
4 689 150M 3/16" WIRE
1 esa040IN
ﬁ 383 JOIN
1
T e84
400M 3/16" WIRE
§ 3209 O
¥ =28
' 10 SPHERES
800M
395 JOIN
4
4 3216 JOIN
W
§ = 400M 1/4" WIRE
¥ 3004
T 3225
‘; () 2GLASS
,\n-\ SPHERES
ﬂ 399 JOIN ' 1200M
W ssa00m 80M 1/4" WIRE
O
1')<|
30M + 10M Q
i 1/4" WIRE =
4 3222 JOIN ABOVE GLASS [ —
@ ) 1320M

AR861 SN 318

20M NYLON UNDER RELEASES

10M 1/2" CHAIN
ANCHOR CHAIN 1800 KG
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WB2

AS DEPLOYED
RON BROWN
2009

SBE 50M

RCM11 100M

SBE 100M

BUQY 175M

RCM11 175M
SBE 175M

SBE 325M

RCM11 375M
SBE 500M

SBE 700M

RCM11 800M
SBE 900M

SBE 1100M

RCM11 1200M
SBE 1300M
SBE 1500M

SBE 1700M

SBE 1900M

RCM11 2050M

SBE 2300M

SBE 2800M

RCM11 3000M

SBE 3300M

SBE 3750M

WATER DEPTH
3844M CORR.

PR

—

e

i

-
i

—
]

B Y e e

e

!

@g
A

AR861 SN 926

35M NYLON 16MM

10M 1/2" CHAIN
ANCHOR CHAIN 2200 KG

e
RECOVERY LINE
TRYMSYN FLOATS
’
6819 JOIN 50M 4MM WIRE
30" SYNTACTIC ARGOS SN X02-054
ID 93794 LIGHT SN X01-049
1M CHAIN SWIVEL
519 JOIN
75M 4MM WIRE
6820 JOIN
51" SYNYACTIC ARGOS SN 286
ID 22442 LIGHT SN X01-0505
1M CHAIN AND SWIVEL
515 JOIN
6821 JOIN 200M 3/16" WIRE
6822
2 GLASS SPHERES
375M
516 JOIN
6853 425M 3/16" WIRE
6824
2 GLASS SPHERES
ﬁ 520 JOIN 800M
6825 400M 3/16" WIRE
.
5ees 10 SPHERES
1200M
443 JOIN SWINEL
6827 500M 1/4" WIRE
6828
5 GLASS SPHERES
6829 JOIN 1700M
300M 1/4" WIRE
3247
444 JOIN i
50M 1/4" W
20 IRE 5 GLASS SPHERES
2300M
6831 JOIN SWIVEL
690M 1/4" WIRE
6832
2 GLASS SPHERES
3000M
426 JOIN 310M 1/4" WIRE
5 SPHERES
3300M
et o 435M 1/4" WIRE
6834 JOIN OF 10 +20 40+10+20M
1/4" WIRE 11 GLASS SPHERES
3755M
AR861 SN 281 SWIVEL
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AS DEPLOYED e PREETORE
‘ RECOVERY LINE
RON BROWN TRYMSYN FLOATS
SBE 50M 6835 JOIN 40M 4MM WIRE
32" SYNTACTIC
BUOY 90M ARGOS SN304 ID 82895 LIGHT X01-051
NORTEK 100M 5831 JOIN
%
SBE 100M 1| esssJoON
10M 5MM WIRE
140M 3/16" WIRE
49" SYNTACTIC
BUDY 250M ARGOS SNX02-055 ID 93793 LIGHT X01-052
1M CHAIN AND SWIVEL
i
SBE 250M :"L 6803 JOIN 160M 1/4" WIRE
RCM11 400M 304 JOIN
i
SBE 400M J| 68040 AERAR TR
7%
SBE 600M 1 esos
I
NORTEK 800M ﬂ 5896 JOIN
E
¥ es06J0IN
SBE 500M / 383M 1/4" WIRE
% 10 OFF
SBE 950M | eso7 CLAMP ON
’ FLOATS
2000M
: RATED
RCM11 1200M 428 JOIN o i
, a SWIVEL
SBE 1200M % esos 0N RN WIRE H
SBE 1600M 4 809 JOIN [»3 0
i 393M 1/4" WIRE (J] b
= [} swiVEL
NORTEK 2000M 5899 JOIN !
SBE 2000M 4 est0som AR WIRE [q U
(0
SBE 2500M 1 est1J0IN ()
' 496M 1/4" WIRE C'

@
o
S
=
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WB4
AS DEPLOYED
RON BROWN
2009
RCM11 3000M
SBE 3000M
SBE 3500M
NORTEK 4000M
SBE 4000M
SBE 4500M

WATER DEPTH
4713M CORR.

PAGE 2 OF 2

()

)
i

() swiveL
ﬁ 518 JOIN ()
i 0
] 6812 JOIN 496M 1/4" WIRE ,
{)
{ )
ﬁ 0
;3; 6813 JOIN 0
.: )
496M 1/4" WIRE ()
0)
() swiveL
5885 JOIN 0
\ ()
1 6314 JOIN
500M 1/4" WIRE
il 6815 JOIN
70M 1/4" WIRE
50M 1/4" WIRE
25M 1/4" WIRE
@
®
O 10 BENTHOS
Q 4650M
Q) SWIVEL AT TOP
4
\ 4
AR861 SN 358

AR861 SN 324

20M NYLON UNDER RELEASES

10M 1/2" CHAIN

ANCHOR CHAIN 2700 KG
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WB6 17" GLASS SPHERE
AS DEPLOYED £
RON BROWN
2009 _~ 15M RECOVERY LINE
;‘; 3 GLASS SPHERES
SBE 5200M flf 6798
P— ]: — 200M POLYESTER
Q 2 GLASS SPHERES
SBE 5400M ﬁ' 6799
SBE 5500M i 6802  200M POLYESTER
SBE 5600M Q 6800
6 GLASS SPHERES
AR861 SN 495
BPR SN 0032 AR861 SN 359
SBE 53
WATER DEPTH 600KG ANCHOR
5488M CORR. NMFD/RAPID
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WB-CM D)
AS DEPLOYED RECOVERY LINE
2009 10 GLASS SPHERES
SWIVEL
300Khz ADCP 4300M 1 1903 JOIN
20M POLYESTER
20M POLYESTER
NORTEK 4340M I 5893 JOIN
$4 4341M O 35612564 JOIN
RCM 11 4342M E 507N JOIN
SONTEK 4343M
LOOKING DOWN D303 JOIN
o 20M POLYESTER
DVS 4348M ‘ ‘ 12358 5M DOWN
O
@? 4 GLASS SPHERES
465M POLYESTER
@SQ SWIVEL
4 GLASS SPHERES
ﬁ AR8E61T SN 820
10M 1/2" CHAIN
WATER DEPTH i
4825M CORR.

[

PRRSATERER T NMFD/RAPID
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WBH2 i BILLINGS FLOAT WITH LIGHT SN X01-048
AS DEPLOYED s _ RECOVERY LINE
% 14 GLASS SPHERES
SWIVEL
NORTEK 1500M H 5889
685M 3/16"
WIRE
)
) 7 GLASS SPHERES
NORTEK2200M || 5884 _
795M
POLYESTER
NORTEK 3000M ﬂ 5897
795M
POLYESTER
@ 3cLAsS SPHERES
NORTEK3800M | 5679 @ SWIVEL
SBE3800M | 6816
! 500M
POLYESTER
SBE4300M | 6817
! 205M
POLYESTER
§ 3 GLASS SPHERES
NORTEK 4600M || 5890
185M
POLYESTER

SBE 4780M | 6818

5 GLASS SPHERES
SWIVEL

AR861 SN 819
ARB861 SN 497

Q==F OO0

20M NYLON

WATER DEPTH % W—
4736M CORR. — 1400KG ANCHOR  S\BSEEYAD ADI()
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WBLA1

AS DEPLOYED
RON BROWN
2009

BILLINGS FLOAT WITH
VHF SN T01-140
LIGHT SN NO08-027

2 OFF BPR'S
SN 0034
SN 0036
SBE 53'S

WATER DEPTH
3882M CORR.

RECOVERY LINE

5M CHAIN

4 GLASS SPHERES

15M OF POLYPROP

4 GLASS SPHERES

15M OF POLYPROP

AR861 SN 354
AR861 SN 264

600KG ANCHOR

NMFD/RAPID
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WBL2

AS DEPLOYED
RON BROWN
2009

BILLINGS FLOAT WITH
VHF SN X02-056
LIGHT SN W03-093

RECOVERY LINE

5M CHAIN

2 GLASS SPHERES

15M OF POLYPROP

{ |
X /
T
|
\
.

3 GLASS SPHERES

15M OF POLYPROP
AR 861
SN 282

;

|

L“"'

BPR SN 0033 '
SBE 53

\
|
\
1
it
il
\
\
W\
W
A

600KG ANCHOR

WATER DEPTH
4713M CORR.

NMFD/RAPID
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Appendix F - Acoustic Release Record

Serial Previous Current Date Position Water L. New Bench Wire Depth
Type Serviced
No Location | Location | Deployed Lat Long Depth Batts | tested tested tested
253 AR861 | ADCP 07 W58L4 28/4/08 2624.25 7542.59 4705 Y Y Y 4000
318 AR861 | ADCPO0O8 [ WBI 09 30/4/08 2630.132 76 49.038 1309 Y Y 5120
a ON
364 AR861 | WBLI1 07 BOARD
ON
379 /
322 AR861 | WBLI 07 BOARD
ON
[§
916 ARS861 WBI1 08 BOARD
264 AR861 WB4 08 W(?()[‘] 30/4/09 2630.378 76 44.629 3882 Y Y Y Y 3320
WBL2 - ON
2
21 ARS61 07 BOARD
ON
5 ;
249 AR861 WBI1 08 BOARD
ON
917 ARS861 WB2 08 BOARD
281 AR861 WB6 07 WB2 09 29/4/09 26 30.805 76 44.425 3884 Y Y Y Y 3320
ON
918 AR861 WB2 08 BOARD
WB4 , NO . N
363 ARSG61 WB4 — 06 06 3/06 COMMS N/A4 N/A
- WB4 NO ,
2 ¢ / N N/
215 RT661 WB4 — 06 06 3/06 COMMS N/A4 N/A
926 ARS61 WB4 08 WB2 09 29/4/09 26 30.805 76 44.425 3884 Y Y Y Y 3320
ON
2
906 AR861 | WBH2 08 BOARD
WBH2 ON
907 AR861 08 BOARD
WBL3 A
920 ARS861 NOC 08 24/4/08 2630.41 76 44.66 3887 Y Y Y Y 4000
919 AR961 NOC Wg;“B 24/4/08 2629.93 76 29.64 4857 Y Y Y Y 4000
y . WBLB .
498 AR861 NOC 08 24/4/08 2629.93 76 29.64 4857 Y Y Y Y 4000
163 RT661 NOC W(?g["’ 24/4/08 26 30.41 76 44.66 3887 Y Y Y Y 4000
282 ARS861 NOC Wé%()l,Z 26/4/09 2621.261 75 42.949 4713 Y Y Y Y 5120
256 AR861 NOC ON Y Y Y FAII 5200
- BOARD i
359 AR861 NOC “(/)136 25/4/09 26 29.691 7031.313 5488 Y Y Y Y 5200
A WB4 N <
324 AR861 NOC 09 26/4/09 2621.180 75 43.320 4713 Y Y Y Y 5200
. WBH2 .
497 ARS861 NOC 09 28/4/09 26 29.076 75 37.980 4736 Y Y Y Y 4550
820 ARS861 NOC Wf?)g( M 28/4/09 26 30.0 76 35.986 4825 Y Y Y Y 4550
WBH2 A
819 ARS861 NOC 09 28/4/09 2629.076 75 37.980 4736 Y Y Y Y 4500
495 ARS861 NOC “8[;6 25/4/09 26 29.691 7031.313 5488 Y Y Y Y 5200
358 AR861 NOC \?34 26/4/09 2621.180 75 43.320 4713 Y Y Y Y 5200
367 AR861 NOC ON Y Y Y FAIL 5200
- ’ BOARD -
ADCP "
825 AR861 NOC 09 18/4/09 2631.54 76 52.08 593 Y Y Y Y 1100
. WBLI A A A A
354 ARS861 NOC 09 30/4/09 26 30.378 76 44.629 3882 Y Y 3320
824 AR861 NOC WBI1 09 30/4/09 2630.132 76 49.038 1390 Y 1100

Table F.1 Record of the acoustic released recovered,

used and tested on RB0901
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Appendix G - Logsheets

These are scanned images due to past cases of typos being discovered in the
logsheets.
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RAPID-WATCH MOORING LLOGHSEET RECOVERY

Mooring WBADCP Cruise RB0901
NE: all times recorded in SMT .
Date 18/4/09 | Site arrival time /3 °36
Time of first ranging 177 f

Time of release i 02

Latitude Longitude

(record positions at time of pickup only if likely to be very different from
deployment position)

ER
ITEM NO  [Correct? COMMENT TIME
2 x Trimsyn n/a v 141§
15m Polyprop 24mm n/a
Syntactic ADCP Buoy n/a 14 :3/
75kHz ADCP
Argos Beacon 286 ID 22442
Titanium swivel n/a
10m 5/8” chain nfa
Single Release 318 1435
Ascent rate / Qam_/m 174
Time at end of recovery A3 8
Rangin
Time | Range 1 Range 2 Command /comment
thol bof TELE
il )5 Goi H03 TEE
{402 494 £99 LEL OK.
1403

/4’0? S [ fPProX  3010s  Ffiom SHIP
=% 40, [ AFT av portT SIDE

Clhpyzer  Fe=27




ot
4

RAP]D—WATCH MOORING LOGHSEET REE@VERY '

Mooring WB1 Cruise RB0901

NE: all times recorded in GMT

Date 30 [ oty [2009 Site arrival time  ouatniguT

Time of first ranging 024 o raes 07 G wone

Time of release 10: 3i apPnsaed L if 0% -
faphicd “ e

Latitude Longitude @ R

(record positions at time of pickup only if likely to be very different from

deployment position)

ITEM SER NO COMMENT TIME

1x Trimsyn n/a {34
Recovery line " hia
TRYMSYN floats n/a <35
SBE37 Microcat 5762 S¥2 11: %6
30" Syntactic with h/a /1439
Light and i (- Tart 3760 - Ji a4
IArgos Beacon B2954 LGHT Coumwin OFF- 1139
1m chain and swivel ' ! !
RCM11 300 300 i 239
SBE37 Microcat 5763 5363 {j:isl
SBE37 Microcat 5764 5G4 fl L5
41" steel buoy with na s
Light and J11-018 If: 44
Argos beacon 285 G
1M chain and swivel n/a

- . [SBE37 Microcat 5765 5765 . =

" ISBE37 Microcat 5766 5 206 /] §8.
RCM11 % 301 01 ir.00
SBE37 Microcat 5767 5167 j2:60
SBE37 Microcat 5768 EHEB e s corsrenn simatirr | 12 05
SBE37 Microcat 5769 564 A (One ATTUMENT fictss o vz} P O -
SBE37 Microcat 5770 S0 G IRACED GG & i2:i1
10 x 17" glass n/a TANE (£ P, {12:i6
RCM11 302 7 1076
SBE37 Microcat 5771 5334 1232,
SBE37 Microcat 978 59 1% i2:35
SBE37 Microcat 5979 5q 79 139
SBE37 Microcat 5980 - 598D. 12042
2 x 17" glass nfa : j2 1 65
RCM11 303 303 ; ] 12248
SBE37 Microcat 5981 545t 1L 3




SBE37 Microcat 5982 5782, 12351
10 x 17" glass nfa [ 52 = ;284
Acoustic release 916 e {2 &85
Acoustic release 249 244. ) p: 65 -
Ascent rate
Time at end of recovery il 55
Ranging
Time | Range1 Range 2 Command /comment
fp:z4 &394 1019 . ﬁé’r\/xjm,’g )
) 35 “5k-3 "
{33 ~SV6" 3 ¢
1235 .
[0: 3 825 —S5U ¢ Pt Commans . —fLedse o€
6 3L {260 2477 N ey LD - Conbinttrsy) Leetlse-

_ e




-~

5 Ak
i‘srvdl i

RAPID-WATCH MOORING LOGHSEET REC @VER‘Y&

Mooring WB2 Cruise RB0901

NE: gl times recorded In GNT . _

Date 2.‘?,%‘7/9 4 Site arrival time OV MU

Time of first ranging = 10:33 SAE ¢ io: .

Time of release L0: &2 40 P\ U
qapbiod - -

Latitude Longitude “ moee

(record positions at time of pickup only if likely to be very different from

deployment position)

G Pins o sty

LY sl

M oa T
AN

ITEM SER NO COMMENT TIME
- ft x Trimsyn n/a jaril
Recovery line n/a
3 x Trimsyns n/a {202
SBE37 Microcat 5772 5L 12. ¢
30" Syntactic with nia .03
Light and itlen
Argos Beacon [PA% ]
1m 5/8” chain n/a il o%
Swivel
RCM11 451 LSt i2: o7
SBE37 Microcat 5773 1 £3353 B o6
48” steel buoy with n/a 21
Light and }
Argos beacon
1M chain n/a
Swivel n/a
RCM11 |305 . 355 sy a4
SBE37 Microcat [B774 + 53¢ i2: 26
SBE37 Microcat 5775 5FFS5 i2:33
RCM11- 306 306 Ltk
SBE37 Microcat 5776 Yl 2:4
SBE37 Microcat 5777 ‘5337 12 4l
2x 17" glass n/a Oimivg P finat - SHKBE |, ity
RCM11. 445 Galys T 29
SBE37 Microcat 5778 513 12 5%
SBE37 Microcat 5779 5339 12:59
12x 17" glass nfa i2 02 A
RCM11 448 Lede 3 iz :es
SBE37 Microcat 5780 53 %c i2:09
SBE37 Microcat 5781 53 ¥\ 3113
5 x 17" glass n/a S i3: 19
SBE37 Microcat 5782 Srgz i37ig
SBE37 Microcat 5983 183 i3 24
*b&,\_muw § SUERED I~ 8 lopd | GumtPd Ly" SR 15T | pgieen N




RCM11 449 &9 % 26
7 x 17" glass n/a 13132
SBE37 Microcat 5984 No mark, instrument put ~50m below joint 592§ | ;2" «&
SBE37 Microcat 5985 54985 i5:53
RCM11 450 L56 13:5%
7 x 17" glass n/a Hy i OF
SBE37 Microcat 5986 398 e 11
SBE37 Microcat 5087 54§ 3 1453549
9 x 17" glass n/a [ 22
Acoustic release 317 Record both serial numbers 9 | f¢: 22
Acoustic release 318 g3 fi 2
Ascent rate
Time at end of recovery leg 20
Ranging
Time | Range 1 Range 2 Command /comment

{533 - — potmIL el At
(028 J1e Z 553 v Syl it

{039 Lixt sz

3541 —
f'D : ?‘0 / _.// - .Aﬂ"f
2863

(o4rus | BALL Vi o Gt iiinsn Arm 7 RLUASE

fordzsv | 3gv} 3755 PO o sy i

h:Bdo 1Foy 3650




\

RAPID-WATCH MOORING LOGHSEET RECOVERY
Mooring WBL1 Cruise RB0901
NE: all times recorded in GMT / T4
Date 29 [ 04 f200% Site arrival time
Time of first ranging M 2o
Time of release Ty N SuEAe (613
APbnarey 630 #PPuchrie 2 1043
Latitude Longitude _ Yhatlen  folyg

(record positions at time of pickup only if likely to be very different from
deployment position)

Ascent rate 5’ é ,,,/ ailled
: Time at end of recovery 1703
| ITEM SER NO COMMENT TIME
Floater with VHF and  [J11-017 %:52
Light 1J11-020 /€57
1M of 3/8” chain n/a
Recovery line n/a
17" glass n/a i6:55
15M polyprop n/a
4 x 17" glass n/a _ (635
15M polyester 12mm n/a ‘
4 x 17" glass n/a | fEio2
15M polyester 12mm n/a
BPR 308 o¥ig 148
BPR 399 D249 2:02
Acoustic release in tripod 364 36¢ b0y
L Acoustic release in tripod 1322 321 17 0%,
Ranging
Time | Range 1 Range 2 Command /comment
o — ~ rm
— ~
522l -~ 35¢4 At
3 | 354y 3 3595
pistgy | IHY T5%Y A peeni Mot (aaddinsce
13:0573e | 5oy S Xl e oK
Iy:u:Je| 3219 Ire
§0 o for o



i

foa——

i

RAPID-WATCH MOORING LOGHSEET BECOVERY

Mooring WBH2 Cruise RB0901
NE: ali times recorded in GMT .
Date 2804 jro0q. oy Site arrival time  {7-2L
Tecttmens 2 gy g

APt fg’riq. N0 ARG | 19 iy
. 9.7
Latitude Longitude Géareo

(record positions at time of pickup only if likely to be very different from
deployment position)

Ascent rate T F o lassnr
Time at end of recovery 2134,
ITEM SER NO COMMENT TIME
1 x 17" glass nfa 14 (5
Recovery line n/a
Billings float with n/a D 4:22
' |Light and VW08-027 Thdgien 0P l:2L ‘
Argos Beacon ’ ig:22 - | ;
14 x 17" glass n/a J qg:27 .
Swivel nfa [ o
RCM11 381 J 32| j9:23
7 x 17" glass n/a NPT - | AT
RCM11 383 194
RCM11 395 2070y
3 x 17" glass n/a —~ A 2ol by,
Swivel n/a TANGLEY) & .
RCM11 3090 399 204y
SBE37 Microcat 5988 ~ 5988 26539
SBE37 Microcat [5989 Vak T ) 203
3x 17" glass - . .nfa_ ) Ditvm pne WUioiatl Liir ) ciéeiid J130 16
RCM11 426 B | ) U ML i Raditer 21 16
SBE37 Microcat 5990 440 | —1A7RlAD. 210 3f
S x 177 glass nfa 2i:33
- [Swivel n/a f= 2
Dual Release 907 o+ 25 30
906 4pé D)~ fpir en7 o~ flice. 7o |8 i34

Bars cupil MNW:; ;77‘2094";/ w DT T

Ranging MNe7ges 7
Time | Range 1 Range 2 Command /comment
(7o | Gk 12% 1 e
(724 G G211
9494 986




L72¢ S8 A
4475 d ¥kl
{7:6%:33 8% G195
744, 7L
F:1¢ 3o ¢4 47f7 SWeniisn
[Fy:30 / L2kl A o Mleilni. —  [JGdEIReCs
[Flo | enl 154/ pecnse_ox
17:47: 2o 2355 X el e L sie
[7:i7 40 — L
i7:48~ 28 ~ —
}2i4: 30 — ~ At
(720175 ——" —
/ ?fr?_[ o e
[+ Loe WP L)
[ 71300 $oFF okl

77{& /"f *

fodF - %0 = &7

877
7F




LoTed My
e

'\ri,ﬂ(wo
W s
“

RAPID-WATCH MOORING LOGHSEET

RECOVERY

Cruise RB0901

Site arrival time OV LAMGHT

Mooring WB4

NB: ail times recorded in GMT

Date 27/d>7

Time of first ranging 015
Time of release e Uy

ON §WFE [0 5L alMoy,

POy 0P 2373
9EHOW) it 52

Latitude 2% 243344 N Longitude 075° 7. H2wW
(record positions at time of pickup only if likely to be very different from

deployment position)

ITEM SER NO COMMENT TIME
Single Trimsyn n/a t ' Li:5y
Recovery line n/a
"4 x Billings nfa
SBE37 Microcat 3206 3ice 8%
3x17” n/a :
Light and S01-182 57
Argos Beacon W03-81 It : 5%
RCM11". 519 €ig 12102
SBE37 Microcat 3219 224 68
8x17"Benthos n/a 2109
swivel n/a ,
SBE37 Microcat 3220 386 ConOusaury g & miSsive, s iy
6x17” Benthos | 2:25
RCM11 515 & i?2:75
SBE37 Microcat -+ 3222 3122 i1:724,
SBE37 Microcat 3221 222§ 12233
RCM11 516 56 i2:42
SBE37 Microcat 5783 583 2542
ISBE37 Microcat 5784 5384 12 :50
12x 17" glass n/a .55
Swivel n/a Z=58
. [RCM11 520 520 {2:5%
'~ [SBE37 Microcat 5785 57 g5 i3 8;
4x 17" giass © in/a 1309
[SBE37 Microcat 5786 539E 1300
4x17"glass n/a j2:20
RCM11 443 | k3 1320
SBE37 Microcat 5787 5352 1i3:23
4 x 17" glass h/a ‘ i4:3y
. ISBE37 Microcat 788 5348 [12:8u2
"l x 17" glass n/a OME  Smaen 13: 53




RCM11 444 yy 13:63

SBE37 Microcat 5789 S| O0¥iN AT &Y W L 1355
"M x 17" glass n/a sl . o .

F TV 7= LAF- 21 LRI

SBE37 Microcat 5991 /594 / OSEE: JeTucvE) | i o
714 x 17”7 glass nfa _ ' iy iq

RCM11 507 S56F Agmpt ¢ . fyrio

ISBE37 Microcat 5992 5992,  MGR(AT & ums TG i) P, it : 14,

SBE37 Microcat 0993 H993 itj = 32

10 x 17” giass n/a ‘ia/,bg TN ) P

Releases deployed in line #92€ above 264
IAcoustic release 26 Y26 > #264 should be reieased first * [ 3}
Acoustic release 264 ey iy : 37

Ascent rate

Time at end of recovery {4.3%
Ranging
Time | Range 1 Range 2 Command /comment Vhio tesj
0: 4 457 fro Rhnnd bett ponmte Xopgn o bire e
[ (4455




s -

RAPID-WATCH MOORING LOGHSEET

Mooring WBL2

NB: ail timmes recorded in T
Date

2 ¢/>9

RECOVERY
Cruise RB0901
Site arrival time | 7>0©°

Time of first ranging (70t o suwrace © [8:09.
Time of release [72f w32
PO, iy
Latitude U° 3043 Longitude _76° 0 9 P4/ W
(record positions at time of pickup only if likely to be very different from
deployment position)
Ascent rate 30 M/"uN
Time at end of recovery .55 .
Flads o~ ofti . /8 ag
ITEM SER NO COMMENT TIME
Floater with VHF and TO1-140 14
Light U01-027 LGP,
1M of 3/8” chain n/a ' '
Recovery line n/a
. 217" glass n/a B4
!,3 15M polyprop n/a B
D6 x 17" glass n/a 13152
! |15M polyester 12mm n/a
Ly 4 x 17" glass h/a
15M poiyester 12mm n/a
BPR in tripod 0393 03483 | 18254
Acoustic release in tripod 251 25i Y
Rangin
Time | Range 1 Range 2 Command /commenit
[7F 4&?@’1 ‘ LAHlF VicRTIUre. DlAenscidcs
1707:30 | 4745 44
08 | £76L75 G76.( REEATE  NoT o Fliid
4725 '
(a0 | 4L7# 446y Juniid  honining
FATRES — —
fade | 4] [ 1N 120 520,
:> F%- 8 / iddad
.- % Hrmed  TO JLtA
= |¢:08 ETA




RAPID-WATCH MOORING LOGHSEET RECOVERY

Mooring E-Lander Cruise RB0901

NE: all Himes recorded in GMT

Date ; Site arrival time  2c°z2

Time of first ranging o '@
rmTime of release Cg

Latitude  Zze 205152~ Longitude 2 55-3776 W .
(record positions at time of pickup only if likely to be very different from

deployment position)  cwwen  — 20:38 - Cdardw 897 s Zz )P
souK ) -
Ascent rate B omfs . »
. 27-23 .- EANGED & Simiin,
Time at end(of recovery ) 2L~ 3%, 22730 - 2D tzm,co r—-%wmclw. -
T w o (8F ¢é~@%qw@j 23 15 : : W~ THE. GAUE
ITEM SER NO COMMENT TIME | U s e
Float with VHF and light |RS1001 ML o8, GEAOPEO Ao
Recovery line n/a e 6::5 =
10x 17" glass nia e = o |
5m 3/16” wire h/a i’:} 3’; Sl oo 002
Jedilursy
BPR in frame 1001 & o
Acoustic rel in frame [/ 10098 —
CO S- eeasein ame 26635~‘&ij
Acoustic release in frame 015617

Fie K- ibF2w

B uo gonE GeFosw
Rangin 45 Tigietone 2-GkTs
7 T 2 o
Time | Range 1 Range 2 Command Icommept e, G

W Sige oo

\ T2 TNy Ay
ASpess

UN SFE Aging
2z v+

26" @B FA47T N
2 58, apgpw
3 OCEVin fnsdhy
Lanced

3375w 2308
33FL wn 23 0%

BesFrr Blarsg

BeTh Berepsss
DA o0 |

e

.

| |57 (Gigat.  SOMmuvCaTIon EoTaGsHE) | LAcASH)  BUT  pup  APOAUT Codnicr (m LAt
d_ ‘r

MO ASCENT,

ZND Caed-  (OMAUICR TN CSTAGUSHED  — farsg- piTtTen CEOLLEME, 50O~ AFTHL

[ i
iy : i ST 4 o ST EVL
Ne@meiin)  Blouons Dlowqer  Howasie simvin FLAKE - noT Revbizn oo pon S

eevs mssy LIKELT THAT  Liss Buovane€s Bates Cavipdominsgd A4S AOORCG  STakk T
Moysp  STwn O Sip2 -




RAPID-WATCH MOORING LOGHSEET

WB6

Mooring

NE: ali thnes recorded in GMT

Date

Time of first ranging

Time of release

Latitude

RECOVERY

Cruise RB0901
409 Site arrival time  (F %Y 4#n
09:2l MeiTive fon b Ay
0l X
[O:‘i‘g
Longitude

(record positions at time of pickup only if likely to be very different from
deployment position)

ITEM

ISER NO

COMMENT TIME

Pick Up float

2 o3

15m polyprop

3 x 17" glass

i2: 2ir 6%

Microcat at join

13283

v/

1783 Fleoden .

j2rez: €3

200m polyester

2 x 17" glass

11233

Microcat at join

1467

bt # Floolxto.

i2.33

200m polyester

Microcat at join

4471

Lyl

1249

4 x 17" glass

i2: 50

BPR on tripod

0392

0392

i2 150

Single release in tripod

12 g

Ascent rate

Time at end of recovery

Ranging

A 1489

89 forrn

124

Time | Range 1

Range 2

Command /comment

g Sisg

3477

Wep T 2L

2324

M6l

3l

0o

vy vmr

Lreai i
]fﬁm

09:09 | et

535

unir 24

SUPEr ovien

/0 $45

R4

5751

x

Mo Misforri o TELIM

et

Lots UF wk i jroanidd

04 14

1o REane Skan Bor wo REFily

S8y vild| losls§

Lowtie Supdn Do Poniin,

it 35| woSe

U %9 $138 ~

041 tLH0

Repesinmte Sy VO Moopan  Pelirle fem TRG A

(o:44
¢4

St
/

DICLk
Wi

e 9K

T Zé

Sufena puirn,



[0S0 # 743 ‘_
Iz 25Ls ?.3 jbj"; -7 =
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RAPID-WATCH MOORING LOGHSEET DEPLOYMENT

Mooring WBADCP Cruise RB0901

NE: ali times recorded in GMT

Date tﬂﬁoq Site arrival time  /3°3©

Setup distance o

Start time 13 42 _ End time C13s52

Uncorrected water depth S8 (at anchor launch)

Corrected water depth 5473 (at anchor launch) ks

. a8 1 3 o,

Latitude 26 3/S5% Miongitude P60 W
ITEM SER NO COMMENT TIME

2 X TRIMSYN < |t Tamsym X Gisg | 3eF

15m POLYPROP 24mm -

SYNTACTIC ADCP BUOY | .~ 13 g

75 KHZ ADCP LRIF

ARGOS BEACON ' 365 [Record PTT below

Titanium swivel f

10m 5/8” chain =

Release { 2.5 {2

om 5/8” chain - :

Anchor 850 KG ll 1382

Argos beacon #1 ID (PTT) 3289 & Flomnod
Release #1 arm code o
Release #1 release code | o




|/

Mooring WB1 Cruise RB0901
MNE: ali times recorded in GMT
Date 360t [ 2004 Site arrival time b 45"
7w Ay — Setup distance et 2.5 o
wm & e Starttime (6252 End time el
' - Start Position 7
Aol G « L atitude 16° 29328 YN Longitude _Z £° 50 9506 1)
ITEM SER NO COMMENT TIME
Recovery line g Float {652
3 TRYMSYN floats Setion 16:53
SBE37 Microcat 3206 53
#,[30" SYNTACTIC Wo3— 0p cuANae % 54
ARGOS Record beacon ID 6 <56
i *, |Light Soi - (%L lb: 56
1m chain and swivel
RCM11 381 16 :5%6
SBE37 Microcat B 13214 5%
=SBE37 Microcat Hge  [L33F [7:0T -|
45" syntactic buoy - CetANGE Fxxli
ARGOS 253 Record beacon ID & 274 S 17
2 ILIGHT L0) —oZ 76t
1m chain and swivel
SBE37 Microcat 6$3% 1213
SBE37 Microcat L339 1216
SBE37 Microcat ® | 6w 22
RCM11 v | 28% 72
SBE37 Microcat L%y | t9/2¢
SBE37 Microcat B1049. 1233
- {SBE37 Microcat 312i5 i#+:3¢
, 10 x 17" glass I XN&uomw G X tavg - UL~ 1R
- RCM11 345 ) A g
' SBE37 Microcat A21¢ (749
SBE37 Microcat 2221 i3:53
SBE37 Microcat 3224 jF:5A
SBE37 Microcat 3275 & 04
2x 17" glass Z)( NLLL Ok jxz i
RCM11 394 /8 50
SBE37 Microcat 32 3¢t (30813 T st 4 cidinp
SBE37 Microcat 2222 /4023 SVELBALD |
10 x 17" glass | Bx Ve Sxoange B35 7
M?_ Acoustic release #1 R2¢  [Record release codes ' 532
%‘z Acoustic release #2 2%  [Record release codes £.32
20m nylon
10m 1/2” chain

X, NeIS Taen Fllom  dod Cret SHEET,

Ng_ Ltcase afes Fon FUE TAREN Pl IMCATEY | ConSle) Pt S2G Pt rNEATILY | AT St



lAnchor 1800 KG | 907

Release #1 arm code

Release #1 release code ) — CHeci:

Release #2 arm code . ~ CBTHAD Pl vtz

Release #2 release code - '

Argos beacon #1 I1D g24¢51

Argos beacon #2 ID k2745

Anchor Drop Position '

Latitude 2% 30 6ilh Longitude Z& &8 .5686 W

Uncorrected water depth [3# (at anchor launch) (ex P& Dby AFu

Corrected water depth (at anchor launch) Brudisty 13900 .
T i’
O 267301571 A

H d4F 12

& 267 30769 N
A4y . 788 W

@ 16 " 29. ooa N
76«7 dsg s

N 259
[487 Al

~y Y28
?;-_,3 o™
&
174 .
20359
25%
2057
254
23254 23S
7425 Fe 272 x
j 232)]
232J”
L. - - -
2554 25%6

258 7557



s

RAPID-WATCH MOORING LOGHSEET DEPLOYMENT

Mooring WB2 Cruise RB0901

NEB: ail times recorded in GMT

Date 29| o4 9004 Site arrival time  _j§-00 @l
Setup distance §od mutcs

Start time i8 1 ys End time : 2204

Start Position

Latitude  _726° 9. 4,274 Longitude 221 H e\

ITEM SER NO COMMENT TIME

Recovery line J$ 43
3 x TRYMSYN floats Yetioi TR
SBE 37 Microcat egicl . )66
30" SYNTACTIC 1649
ARGOS beacon XoL.9S# Record Argos ID i3 49
Light 0i 649 %
1m chain and swivel -
RCM11 51 I8 ea
SBE 37 MICROCAT 64 2O i85t
51” syntactic buoy

Argos 786 Record Argos ID’ 1§ s 5%
Light X0l0S0 W 5o
1m chain with swivel r5q
RCM11 5ig ¥
SBE 37 MICROCAT g2l [1: 0p
SBE 37 MICROCAT 3172 M :0¢
2x 17" glass OLade € R:i7?
RCM11 576 - ' 4: 02
SBE 37 MICROCAT 6323 THES
SBE 37 MICROCAT 632 1975
2 x 17" glass CLAN 4(- 14 i
RCM11 5o ' i1: 3§
SBE 37 MICRQCAT B2 i9:35
SBE 37 MICROCAT t326 42
10 x 17" glass QL bNGC 9: 48—
Swivel !

RCM11 43 19:57,
SBE 37 MICROCAT 3727 /4 : 56
SBE 37 MICROCAT 6928 Hioz
5 x 17" glass OYANG L. 2014
SBE 37 MICROCAT 6324 ' 06
SBE 37 MICROCAT 224 . 20122
RCM11 I - . 25t 2F
15X 17" glass CSTLANEE,p 20:3%

19
YR

00



SBE 37 MICROCAT GE3 i _ | 20 39

SBE 37 MICROCAT 6952 20: 55

2 x 17" glass QAN (= 2IDY

RCM11 026 ’ 2ok

5x 17" glass ONANLE 20313,

SBE 37 MICROCAT L8333 21249

_|SBE 37 MICROCAT bg3hk : Nkl

N TITTLT OLaaGE 7149 21352
n 20w : o .

Swivel
L T 85m Releage #1 23 1 [Record release codes 254
e Release #2 9 2L [Record release codes 2154 .

25 ,rgﬁM nylon
25M 1/2" chain
Anchor 2200 KG 2250 4

v

Release #1 arm code .
Release #1 release code y= o
Release #2 arm code )
Release #2 release code R,
Argos beacon #1 ID 93794 ] :
Argos‘ beacon #2 ID 22442 Fibor Rell ot S daiires

Anchor Drop Position

Latitude  2¢° %0 -575¢ Longitude _76° 4&.j137721,

Uncorrected water depth 3865 un_ (at anchor launch) (S#AtLowwWE & Gasr
Corrected water depth 2 Y Fer (at anchor launch)  puc o cosdse Aot

el BE peePin
AT FALL BAc SITE )

o

AR Y w%w/ fiicia Preatumi

NDTE T feggen. VECDS 4 SEAVitl pn € 7Ll



O 76° 2¢ (90 v

16~ & (5r

@& 267 3w w

707 46433

.

A
@ 26° 32293 o/
| 76" 43359 W

e

g

f?;ir P
46
1573 :

A7 x

3423 x

$73 x
95t x
(536 x
wUi x
2598 &
i1 _~

ss3d
(£538)

2142

§Hvo s
SVoL -4



RAPID-WATCH MOORING LLOGHSEET DEPLOYMENT

Mooring WBL1 Cruise RB0901
- NE: alt times recorded in GMT
Date Bolog/io09 Site arrival time ~ _13'36___ (s7uc Suronc
Setup distance N/a s Crrigest)
Start Position :
Latitude 262363783 Longitude 7Z(° 44 &FoSw
Start time 14| End time i o 23
Uncorrected water depth 3863us __(at anchor launch)
Corrected water depth (at anchor faunch)
ITEM SER NO COMMENT TIME
Bilfings Float with VHF .
and el - 140 Mewps i 28
Light N5 - 023 fg: 24
5m of 3/8” chain
Recovery line _
17" glass Yﬂ«(ﬁ"" Tes 22
4 x 17" glass Yéoms 1425
15m polyprop ==
4 x 17" glass Yeuotd {4 25
15m polyprop
BPR #1 in tripod 003y fue 27
BPR #2 in tripod “e36 li: 22
Release #1 in tripod =4 Record release codes it 2}
Release #2 in fripod 264 Record release codes .23,
Anchor 500 KG
Release #1 arm code
Release #1 release code ] |
Release #2 arm code L ..sé}m,o ON IMVENTELY Al it e

Release #2 release code Zeradse
Anchor Drop Position

Latitude e 2 - 335 Longitude _2£° 44 £290 (v




\

Uncorrected water depth
Corrected water depth

(at anchor launch)
(at anchor launch)

-

EALGAC ©&L o 1S

RAPID-WATCH MOORING LOGHSEET DEPLOYMENT

Mooring WBH2 Cruise RB0901

ME: all Himes recorded in GMT

Date 78 [o5/ 200 Site arrival time 4 /8D

Setup distance 25N M

Start Position )

Latitude 26° 78 6930 Longitude 76°40.32321W .

Start time Wil End time [ 24,

ITEM ISER NO COMMENT TIME

1% 17 glass Yeri o fip 26

Recovery line

Billings float ewew 22
 |Light :

14 x 17" glass O a6 M 27— gy 3]

Swivel

NORTEK ST | [356k Ouid_ o6 ke i9:28

7x17° glass & x oft aﬂqg B velow /q ! 557 — L{S':OD
~NORTEK 48D 584 /3554 DL Lookineg 5o/

NORTEK M 5879 /35¢5 Diy) it.‘adﬂé i

3x 17" glass Lo Qlaney s x yeiion. 1533

Swivel

INORTEK ARD 3885y /2563 £33y

SBE37 Microcat 125181 £371

SBE37 Microcat I A (5432

3x 17” glass oL hriie, i5:6Q

NORTEK M0 5290 | [3566  pep ooy j5:5%

SBE37 Microcat 6216 ' 606

5 x 17 glass Y& L) i

Swivel

Release #1 49% Record release codes - o.i- 1612

Retease #2 D = Record release codes - g,z . [6 2

20m Nylon ' ' i '

5m %" chain

Anchor 1400kg (¢ 2.4

Release #1 arm code

Release #1 release code

Release #2 arm code

Release #2 release code

Anchor Drop Position

Latitude ©29.99 ¢ Longitude ol w



U

26° 2565 ~
7639 -Fs

$729-§
5729-4

S720-)
S73/-0

g
Sy

K69



RAPID-WATCH MOORING LOGHSEET

Mooring

WB-CM

ME: all times recorded In GMT

Date Z3{05 [/ 200%
Setup distance _ Scon.
Start time [2:30

Start Position

Latitude 26° 29 4239

Uncorrected water depth 4775

DEPLOYMENT

Cruise

Site arrival time

End time

Longitude 26° 3¢.249¢2 4
{5 _ (atanchor launch) 422Saer

RB0301

0 53

1M tote

TerOe Loige

Corrected water depth Z (at anchor launch)
ITEM SER NO COMMENT TIME
Pick Up float izt 23
15m polyprop
10x 17" glass 3y
20y - [300kHz ADCPin frame | |q 03  Downward looking i1 3
2 x 20 polyester
W}gp Nortek in frame 3553 Wpwardlooking  Arnzdon  ALE 12743
InterQcean S4 3SCILSEY] v 2143
RCM11 567 | Siogvays 2: 43
~ISontek (clamped on) 703 Dowrward looking — [t ¢ cLsin fram tam) il 43
DVS (s Metwatd) | 12258  [Upward tooking 5m below Sontek 2.3
4 x 17" glass i7:50
465m polyester
4 x 17" glass 13 : i
Swivel
~|Single acoustic release p, v, Record release codes 13l
IAnchor 800 KG 13 *1&

¥ loaneo CLowmP

Release #1 arm code
Release #1 release code
Anchor Drop Position

Latitude

e

D mm~ Coq .

262 30 -CUO & 3

BE VAN DA~

Longitude

P’ F . G8EO N

& G=<TAA sHSHIES

T

CLAVASD



RAPID-WATCH MOORING LOGHSEET

Mooring WB4

NE: gl fimes recorded In GMT
Date 2L f/os
Setup distance S M
Start time 13 08
Start Position

Latitude 8 143169

Uncorrected water depth

Cruise

Site arrival time

End time

Longitude 2325°4ig-5i4iW

463 Fm _ (at anchor launch)

DEPL@YR@F&N T

RB0901

(6 . 55

I Wity — Fp MUCLIGIBLE  Corncnt

o3

{6554~ F O a SEAT

Corrected water depth 43 ~__(at anchor launch)
ITEM ER NO COMMENT TIME
Recovery line i7: 08 |
3 TRYMSYN floats 130
* ISBE37 Microcat 6835 {304
32" syntactic buoy 12:4&
*|ARGOS | Eten Record beacon ID 32245 ERT)
! LIGHT X01 05 B P io
1m Chain and swivel 17 Lo
» Nortek 'Mf@ﬂom W31 | A 8I2087 1o in | Prz3zs-q 310
- |SBE37 Microtat 683L. ' thio
49" syntactic buoy {#: 3
TIARGOS X02#055 Record beacon ID 4 47 93 19: 3
UGHT X0|CH4. 13 3)
1m chain and swivel 1751
SBE37 Microcat & 803 ?: 31
ERCMH L ZOI; 17 B0
SBE37 Microcat &904 i}:50
~4|SBE37 Microcat 6805 18: 00
tNortek /)rgi,{,mu\b 0p-__4n® 53494 E{ﬁ i§ 1T
SBE37 Microcat 620 1§02
—*ISBE37 Microcat L0} i€ {12
110x 2000m rated rugby floats ok [18
[RCM11 L% 18:3 '
SBE37 Microcat &304 . o34,
5x 5000m rated rugby floats X6
—{SBE37 Microcat L 804 . 6%
5x 5000m rated rugby floats ' /659
E; Nortek 3550 - f&0) $599 19:02
SBE37 Microcat 63j0. oz
. [9% 5000m rated rugby floats | dsiflesi 19:15
~ISBE37 Microcat 6% ) 19: i
5x 5000m rated rugby floats 73

-3




TaNe

[RCMH 51% - 193¢
SBE37 Microcat 68172 19 : 34
5x 5000m rated rugby floats 19 4%
~-ISBE37 Microcat b%|3 Ao YL i§:30
5x 5000m rated rugby floats _ 25517 e e | Z0.03 ]
Nortek ! ~ 1 Bt 2t z ' . ;
SBE37 Microcat 680 e 20 ¢
~ISBE37 Microcat b 85 o iy
10x Benthos glass 20:38 ~20| 4y
Acoustic release #1 358 Record release codes / Do 2845
Acoustic release #2 3?-\-'\' Record release codes / DA/ 20045
20m nylon
10m 1/2” chain
Anchor 2700 KG e

Release #1 arm code
Release #1 release code
Release #2 arm code
Release #2 release code i
Argos beacon #1 ID %2295

Argos beacon #2 ID <1343

Anchor Drop Position

Latitude 26°21- 149F Longitude 252 &3- 60 32 I

}TNL’VM? T it & Doy

S o KBNS Pihiy pon fae,
Spp 3 A it Loreft -

2y
[ sxFlmge g Borrimn ALY H 4 .
. e o ébm'mm 10/ Atowl Siapn
7 N
Sfer o )
TRAGNUTED  fosiAgry

W 2-lppry 787433200 2 fitieic = ©-2% m



O % 6w oy
4L ”"’ o SLA S67-7
7 H SEHS
- AT
S676
Joll oF  Stma - 2065 poensd
Z(“ola (@7 ”fl ' N ﬁnﬁz ‘X 5}{)@\; |
oA 3 W c7ol-6 2
| S0k
” |
I R o7t
s 15 @S Vg 5703
| - S¥72¢
SEH-8

® . A
<
WY — 2506

{36

Suo%

5713
I| §07




RAPID-WATCH MOORING LOGHSEET DEPLOYMENT

Mooring WBL2 Cruise RB0901

Wi all thimes recorded in G
Date 2£ /;/@"ii Site arrival time 2/ of

Setup distance NIA. . (;ggm To AT WhE ders)
Start Position

Latitude  2¢¢ 2/ .256¢%  Longitude _ 35°4:2-9815

Start time B3k ‘ End time 22239

Uncorrected water depth 46 ?} (at anchor launch)

Corrected water depth 4F 3 (at anchor launch)

ITEM SER NO COMMENT TIME
Billings Float with VHF ’
and Light B -3 [ 21:3%
5m of 3/8" chain
Recovery line
2x 17" glass R z3
15m polyprop
3 x 17" glass 72 3§
15m polyprop
BPR in tripod 5349 H5F— 0033 1239
Single release A_@ﬁé) f 237  Record release codes
Anchor 500 KG

Release #1 arm code

Release #1 release code

Anchor Drop Position _

Latitude Z6°21 26§ Longitude }5° &42'“144.




L
Dp%m

G.

RAPID-WATCH MOORING LOGHSEET DEPLOVMENT
Mooring WB6 Cruise RB0301
hE all tives recorded in GNT
Date ol (209 Site arrival time  _j3 ' il
Setup distance G128 N
Start time i3:20 End time (554
Start Position ‘ 23 .
Latitude © 24. Bz Longltude F0° 3 B W
Uncorrected water depth 5439 m _(at anchor launch)
Corrected water depth 098 v (at anchor launch)
S488 m
ITEM SERNO COMMENT TIME
Pick Up float 134
156m polyprop i
x 17’ glass i3 :40
Microcat at join &#498 Bmor 130l
100m polyester :
Microcat about halfway | @588 401 i3 iy
10C0m polyester
2 x 17" glass 1366 |
Microcat at join 56799 i3 42
100m polyester
Microcat about halfway | #5885 g9 1350
100m polyester
Microcat at join L0 i3 52
Wi 17" glass i3:62
BPR on fripod D032 | Awer s 2260
Single release in tripod LYy Rgc“cfr’c% release codes 1305y
" Gpes "* 259 | Age( — V D
MS’D@E@,‘ ' 354,

Release #1 arm code
Release #1 release code
Anchor Drop Position

Latitude

& 243855 N Longitude

300 3 2654 w -
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