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VOYAGE SUMMARY

RV SOUTHERN SURVEYOR
SS 06/2003: INSTANT
International Nusantara Stratification And Transpor t program.

Itinerary

Depart Darwin 1100 hrs, Tuesday, 5 August, 2003
Arrive Dampier 1100hrs, Saturday, 16 August, 2003.

Principal Investigator(s)

Susan Wijffels (Chief Scientist)
CSIRO Marine Research

GPO 1538

Hobart Tas 7000

Australia

Ph: 03 62325450

Fx: 03 62325123

Email: Susan.Wijffels@csiro.au

Scientific Objectives

The aim of INSTANT is to directly measure the legéaf Pacific thermocline and
intermediate waters from the western equatoriaiffeanto the South Indian Ocean. The
Indonesian Passages represent an important ‘cpoks’ of the global ocean
overturning circulation and the climate system. $ize and depth distribution of the
flow through this choke point remains a troublesamknown, with currently available
observations giving ranges from 0-20Sv, thus givittig guide to model results and
introducing large uncertainties into ocean-based, Heeshwater, nutrient and carbon
budgets of the South Pacific and Indian Oceans.dEle@ portion of the flow, in
particular, is poorly known and can only be meagimglong termin situ instruments.
INSTANT will deliver 3 years of in situ velocityemperature and salinity data from the
sea-floor to the surface in the major inflow andflow straits that make up the
Indonesian choke point. The array is designed tason@ the mass, heat and freshwater
transports that flow into and out of the Indoness&as. Five nations will participate in
INSTANT: Indonesia, France, the Netherlands, thé&@8d Australia. By far the major
share of INSTANT will be carried out by the USA afvdstralia, with the bulk of the
work subcontracted to CSIRO Marine Research by lrarBoherty Earth Observatory,
Palisades, NY. The Indonesian Ministry of Marine &msheries is sponsoring the
Indonesian involvement.



Cruise Objectives

To deploy one of the moorings comprising the INSTIA&ray in the waters of
East Timor in Ombai Strait

To deploy two of the INSTANT shallow pressure gau(f@PGA): one on the
north coast of East Timor and one off Ashmore Redéfustralian waters.

To collect highly-spatially resolved property arelocity sections across Timor
Strait

Summary:

The cruise objectives were achieved safely andno@, in pleasant, though sometimes
high-current conditions. The INSTANT mooring waplbged in an excellent location
and without incident. Two shallow pressure gaugesewdeployed by our Scripps
colleagues with success, and a five year old ingnt was recovered and found to be in
good condition — we have high hopes for the datantained. Our first use of the
Lowered Acoustic Doppler Profiler from ti8outhern Surveyawent very well, and we
have collected a fascinating series of hydrographtt velocity profiles from the Ombai
and Timor Strait. The data retrieved from the CBtam looks excellent.

Cruise Narrative
All times are local.

August 5, 2003

RV Southern Surveyor (SS) left Darwin around 1100 steamed towards the test station
location in the center of the Timor Trench oppo#ite eastern tip of Timor. Science crew
underwent induction with First Mate. We had a bnigffrom the Master and on the
science plan.

The mooring was gear was set up in the fish lalkeleckout and initialization.

The Lowered Acoustic Doppler Current Profiler (LABLacquisition PC set up opposite
wet lab bulkhead door. LADCP was cabled togethdrtaated. Once a power supply to a
converter plug was connected, we were able to sstidey communicate with

instrument.

Preparation for test cast began: the CTD framepuasogether, conducting wire re-
terminated, bottles and LADCP began to be installed

Underway logging systems were put on line.

August 6, 2003

Arrived at the test cast around 1030 in 3200m dewaAcquisition software came up
well. The tension reading on the winch was notkivay, and the altimeter did not work.
We came to within 160m of the bottom, when the pmyrconductivity channel showed
large spikes and offsets. With out the altimete¥ were conservative. We stopped
lowering, began the upcast and fired all bottles dépth where the salts looked stable
~2500db. Rest of cast went ok.

On deck, we discovered the package had not hiblmpthut the primary conductivity cell
had cracked. It was replaced. Secondary cell lodiked LADCP data confirmed we

were 160m off the bottom.



The pylon had misfunctioned and none of the botteefired properly. No water
samples were taken.

We steamed on to the mooring site in Ombai Strait.

Conditions: Sunny, calm and no swell — gorgeoushd\ficks up from the east in the
afternoons near the coast.

August 7, 2003: Setting up for Mooring Deployment

CTD 002: — electronics check.

CTD 003: Performed at mooring site: a shallow 5@t ¢o check pylon function. The
problem appeared fixed.

North of Timor, we began logging ADCP surface véles to help determine the phase
of the tidal cycle. As we approached the nominabnmg site, we began a bathymetric
survey sweep, and logged currents. As the day essgd the currents built from 0.9m/s
SW to 2.0 m/s west and we decided not to attenmpb@ring deployment in such extreme
conditions.

Using information sent from Robert Molcard, LODYa&hd with the current information
we had collected we were able to determine thakglde would be around 0700 on
August 8. We aimed to begin the mooring deployneanly the next day.

We conducted CTD/LADCP stations between the moasitegand the coastal sea level
gauge site, as well as performed two underway ¢é@aetween these sites. CTD 004-7.

August 8, 2003. Mooring Deployment

Mooring layout began around 0800 in calm, still didions. Ship was about 5nmi up
stream of the target position in case the layow aedd up, giving us sea room to drift
down on the site. However, the layout went smoodnigt took about 3 hours in total a
great job by the mooring engineers and ships cRather than deploy in water a little
too deep, we decided to drift back to the targsitmm for a few hours. The underway
ADCP and GPS attitude array kept going off lineiniyithe mooring layout which made
estimating drift a bit difficult. Conditions werery calm and there was little shipping,
making this possible and safe.

The mooring anchor was dropped at 1503 in calm. §¢esdrogue used to slow the
anchor fall rate opened successfully. We observeddp floats run down towards the
ship, taking until 1535 to disappear, indicatiniglarate of about 1.6m/s as predicted.
After about 20 minutes, Kevin and Lindsay usedtthesponder to communicate with
the releases successfully.

To utilize the daylight, we steamed into the cdgstassure gauge site to locate the likely
position using photos from past installations. \Wentsteamed back to the mooring
position to range in the mooring position more mely. Figure 1 and Table 1, show the
mooring locations. We were happy with the finaldtien, as the further west in the strait,
the further the mooring is away from the region vetthe flow is experiencing strong
cyclostrophic forces as it changes direction framteward to westward.

What Latitude | Longitude| Depth (m)

Anchor Release 80 31.621S125° 4.72'E

Position of Last sighting 8°32.3118125° 3.11'E

Ranged in Mooring Position8° 32.00'S| 125° 3.86’E| 3224

Table 1 positions associated with mooring deployment.



We then completed CTD008-010 down the strait aagt ef the mooring site through the
following night.

August 9, 2003: Shallow Pressure Gauge Installation

The ship was at the pressure gauge position at @800ely calm conditions with no
wind. Timor Island has no shelf or coastal plamspeak off, and the land slopes steeply
into the ocean and continues down to a 3000m d¥p¢hwere a few cables from the
beach in several hundred meters of water.

The boat was launched and the divers, Janet SiphanthPaul Harvey from Scripps
Institution of Oceanography, took the frame for tlesv gauge and snorkelling gear to the
site of the old anchor. In the boat were two seaar@hCelestino da Cunha Barreto, our
East Timorese observer.
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Figure 1: Bathymetry in Ombai Strait based on data collebie&obert Molcard in 1995 (black), and SS
(cyan). The green square shows the final moorirgitipo,the blue diamond, the drop point and theebl
circle the position the last flow went under. Tfadl‘back’ from the drop point is about 1.7km, iodiing
currents of 0.8m/s, in agreement with those obskatehe surface. Depth is contoured every 1001 wit

every 200m bolded.
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They found the old anchor within an hour. They tbhkase a site for the new gauge, and
installed the new anchor frame. After marking thegé floats, they returned to the
vessel for the weights. On the second trip thetallesl the weights, took accurate GPS
positions. Then they managed to recover a gaugdéabbeen installed in 1995 and was
not recovered due to the unrest associated witliither Independence vote. This gauge,



when opened later, proved to be in perfect conditgiving us hopes that the data will
still be available!

Conditions remained calm and sunny —perfect fomtbek. Dophins, turtles and possibly
marlin were seen. The flow was roiling and eddyimthe strong Indonesian
Throughflow currents.

After recovery of the boat, we then began stearaasj to round the eastern end of
Timor and back west into Timor Strait. The crew aftiaer rugby fans rushed down to
the galley to watch a match coming in from Dili.

A tension test was performed on the tension cdetroh the CTD winch. The tension
controller is not functioning properly, confirminghat the seamen had reported. A
temporary workaround was decided upon, but thiblpro needs to be fixed as soon as
possible to avoid over tensioning the wire andilogpshe entire CTD/LADCP package.
As the termination apoxy hadn’t cured yet we moweer to the second CTD winch
drum.

August 10, 2003: CTD/LADCP Section across Timor Séit

We arrived at our first station location in ~100nptteat 1130. Conditions continue to be
clear, calm and still. The south coast of Timdugh and green compared to the north
side which was experiencing its dry season.

During the &' station on the transect, the wire began to layownethe drum. We had to
stop the upcast for 3 hours while the ships engsaed Lindsay Pender worked on the
winch. The bottom chased us for a while but all wadl and the cast finished normally.
The rest of the section proceeded without incidené LADCP seems to be working
well and collecting good data.

August 11, 2003: CTD/LADCP Section across Timor Séit

We continued the Timor CTD/LADCP section, finishiagpund 3pm. Having some extra
time up our sleeves we ran down the section agailo textra stations along the Timor
slope part of the section. Weather and conditiensain very calm. Janet and Celestino
saw two large whales in the distance today.

August 12, 2003

Steam to Ashmore Reef. Catching up on sleep arzkepsing the LADCP data sets. CTD
calibration underway. Autoanalyser is still misbehg.

August 13, 2003

SS arrived at Ashmore at dawn and anchored abburtrgi off the reef. To our surprise,
it was quite a busy place with at least 5 yatchallahip, a navy patrol boat and the
permanent Australian Customs boats were moordukitagoon. At 0840 the ship’s boat
left with Janet Sprintall, Paul Harvey and Ann Getbo locate the old anchor and install
the new anchor frame and gauge. They first checkeadgth the Custom’s boat. At 1125
they returned to the ship. On the second trip &fiiech, the weights were installed in
strong currents and poor visibility. RSouthern Surveydeft Ashmore at 1600 to return
to Dampier

August 14, 2003

Steaming to Dampier. In preparation for the Kostouise, the tow wire was spooled out
in deep water and wound back on to test the sppglar (jury rigged as the spooler is
broken). Mark Rayner found the last remaining peablwith commissioning the
autoanalyser — a leak in the phosphate channkkihéating coil. Now the nutrient
samples collected during the cruise can be prodesse



August 15, 2003

Steaming to Dampier. Autoanalyser is not workingiag Packing and writing reports.
August 16, 2003

Arrived in Dampier at 1100.
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Ships’ Crew
Murray Doyle Master
Roger Pepper Chief Officer
John Boyes Second Officer

John Morten

David Jonker

John Hinchliffe
Malcolm McDougall
Graham McDougall
Tony Hearne
Manfred Germann
Laurence Murray
David Willcox
Peter Williams
Andy Goss

Science Crew
Susan Wijffels
Janet Sprintall

Chief Engineer
First Engineer
Electrical Engineer
Bosun

IR

IR

IR

Greaser
Chief Steward
Chief Cook
Second Cook

Chief Scientist (CSIRO)

Co-investigator (Scripps Instdntof Oceanography)



Paul Harvey Mooring engineer (Scripps InstitutafrOceanography)

Kevin Miller Mooring Engineer (CSIRO)
Lindsay Pender Mooring Engineer (CSIRO)
Bernadette Heaney Computer (RV)

Jeff Cordell Electronics (RV)

Kate Berry Hydrochemistry (RV)

Mark Rayner Hydrochemistry (RV)

Peter Mantel CTD watch-stander (CSIRO)
Helen Phillips CTD watch-stander (CSIRO)
Ann Thresher CTD watch-stander (CSIRO)

Celestino da Cunha Barreto Observor, East Timotg#ynof Agriculture, Forestry and
Fisheries.
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VOYAGE SUMMARY

KR BARUNA JAYA VIl
INSTANT 2003 Legs 1 and 2
International Nusantara Stratification And Transpor t program.

Itinerary

Leg 1l

Depart Jakarta 2100 hrs, Wednesday, 24 Decemb@3, 20
Arrive Padang Bay, Bali 1400 hrs, January 8, 2004.

Leg 2

Depart Padang Bay, Bali 1630 hrs, January 8, 2004.
Arrive Bali 1600hrs, January 10, 2004.

Principal Investigator(s)

Susan Wijffels (Co-chief Scientist)
CSIRO Marine Research

GPO 1538

Hobart Tas 7000

Australia

Ph: 03 62325450

Fx: 03 62325123

Email: Susan.Wijffels@csiro.au

Gani llahude (Co-chief Scientist, Leg 1)
P20-LIPI
Jakarta, Indonesia

Indra Jaya (Co-Chief Scientist, Leg 2)
Oceanography Division

IPB Darmaga

Bogor, Indonesia

Janet Sprintall (Co-chief Scientist)
Scripps Institution of Oceanography
La Jolla CA 92037-0230

USA

Email: jsprintall@ucsd.edu

Dwi Susanto (Co-chief Scientist)
Lamont-Doherty Earth Observatory,
Palisades, NY, USA

Email: dwi@Ideo.columbia.edu
Robert Molcard (Co-chief Scientist)




LODYC

UPMC, Tour 45, 4 place Jussieu
75252 Paris Cedex 05
Email:Robert.Molcard@lodyc.jussieu.fr

Scientific Objectives

The aim of INSTANT is to directly measure the legéaf Pacific thermocline and
intermediate waters from the western equatoriaifieanto the South Indian Ocean.
The Indonesian Passages represent an importarke cpoint’ of the global ocean
overturning circulation and the climate system. $ize and depth distribution of the
flow through this choke point remains a troublesamknown, with currently
available observations giving ranges from 0-20Bustgiving little guide to model
results and introducing large uncertainties inteascbased heat, freshwater, nutrient
and carbon budgets of the South Pacific and InGieeans. The deep portion of the
flow, in particular, is poorly known and can onlg measured by long term situ
instruments. INSTANT will deliver 3 years of situvelocity, temperature and
salinity data from the sea-floor to the surfacéhie major inflow and outflow straits
that make up the Indonesian choke point. The asrdgsigned to measure the mass,
heat and freshwater transports that flow into amdodthe Indonesian Seas. Five
nations will participate in INSTANT: Indonesia, B, the Netherlands, the USA
and Australia The Agency for Marine Affairs andlieries Research (BRKP) is
sponsoring the Indonesian involvement.

Cruise Objectives

This cruise is the first of the INSTANT cruisesi® undertaken in the Indonesian
seas. The combined legs 1 and 2 of the cruise ygeaviae outflow passages of the
Indonesian Throughflow along the Nusa Tenggaradsthain. Specific objectives of
the cruise were:-

To deploy seven of the INSTANT moorings comprising INSTANT array

in Indonesian waters of Timor, Ombai and Lombolaiir

To deploy four of the INSTANT shallow pressure gesigSPGA): one on the

south coast of Alor, one at Roti and two on eigide of Lombok Strait.

To collect property and velocity profiles in the&its and improve our

knowledge of the bathymetry near the mooring sites.

To provide training for young Indonesian scientmtsocean mooring

technology, the oceanography of the Indonesian ugirtbow and other topics.

Cruise Days Summary

As part of the December 2002 Implementation Agredrbetween all INSTANT
partners, 21 ship-days (16 science days and 5Stdayst/port calls) were allocated
for oceanographic research during legs 1 and 2em®dVIIl. This cruise summary
describes how those days were spent on the Baayaa\ll. The original IA cruise
plan called for two separate legs with departusenfBali. The ship plan was revised
for departure from Jakarta (to make loading ofsghig easier) with only a personnel



transfer at Bali (Padang Bay) between legs 1 ardship-day required for recovery
of the South Sumba pressure gauge was cancelled.

After the last INSTANT Sunda mooring was deployed.ombok Strait, Kapten
Danil informed us that the ship’s engine had seriptoblems which required
immediate attention. Upon inspection in Padangbaas realized that no further
science work could be carried out. Hence, the ereigled a day early due to engine
failure.

The cruise track and location of the deploymengssiilown in Figure 1. The positions
and times of the mooring deployments are givenahld 1; the pressure sensors in
Table 2; and the CTD casts are in Table 3.

All the cruise objectives were completed succebsfdll 7 moorings and 4 pressure
gauges were deployed, as well as 21 CTD statiompleted, and an underway
ADCP data set collected(though compromised byfiere of the ship’s gyro
compass). The training aspect was a success witly graing Indonesian researchers
and students participating. In addition to theirtiggpation in cruise operations,
several seminars were given by cruise participantdifferent aspects of the
Throughflow and on the underway data collectedrdutine cruise.

During the cruise we found that the South Javaéhinvas active with shallow
easterly flow encountered in Sumba and Ombai Stieliminary analysis of the
water masses found in the CTD data suggested #vat Sea waters were flowing
into the Banda Sea in the upper 150m, in agreemigmthe measured shears in the
ADCP currents. Below 150m, a strong Throughflow ¥easd in both Ombai and
Sumba Straits. In Lombok and Timor Straits, a g¢esit and clearly identifiable
Throughflow was found over the upper 300m.

Cruise Narrative
All times are local.

LEG 1:

December 24,2003:Departed Jakarta at 2100 in calm seas (Jakaréaisim
GMT+0700). Aboard are 20 scientists and engineera indonesia, France, USA
and Australia. A scientific briefing was held. Wads were established and the
underway systems started acquisition.

December 25, 2003A rainy, steamy Christmas Day. We steamed oved#lva Sea
shelf eastward to Timor. A safety drill was held880. We are exploring the ships
acquisition systems. All acquisitions systems vggteto GMT time. The salinity of
the Aanderra thermosalinograph is stuck at fullesca

December 26, 2003Steaming toward Timor Strait. The ships gyro wasrbeated or
dislodged by the lab door this morning and wasedroff. This seriously impacted
the data collected by the acquisition systems sgdine ADCP and swath mapper.
The gyro was cooled down and cleaned and appeéssfimctioning again, although
with uncertain accuracy. We also began to troubtesthe ADCP. The ADCP does
not have an internal compass and therefore refighegyro for heading information.



Regular meetings started with science team, witr@don lectures. Stormy night of
thunder storms, rain and lightning.

December 27, 2003Clocks forwarded 1 hour to Witar (central) timevi&+0800.
ADCP acquisition went down after it lost bottomckaJanet and Susan continue to
work on the ADCP. We swapped acquisition to VmDAS auccessfully configured
the instrument for long-ranging at 75KHz.

December 28, 2003Continue to trouble shoot the ADCP processing sariéw
Uneventful steam. Passed through Sape Strait, etex@a huge northward tides over
the shallow sill (~50m). Crossing the north slop&he Savu Sea we encountered a
200m thick layer of eastward flow (the South Jauarént) underpinned by westward
flow (the Indonesian Throughflow). We conducte@st bf the gyro heading just east
of Sumba Island at 1300. The ship’s gyro and ADG®odm tracking heading were
calibrated together by steaming for 15 minutes e@gious compass points

December 29, 2003Pressure gauge installation at Dao, a beautifahdsbff Roti.
Ideal weather — calm and sunny. Gauge installatient smoothly. Old gauge from
1999 was recovered, and a new gauge installed. $6step’s company went ashore
to swim and meet the local people who only geteisionce very 2-3 years. Left Dao
lagoon at 1600 to steam to Timor 3 mooring sitebfmthymetric survey. Timor 3
survey finished at 0100, steamed to Timor 4 fowate map survey in ~900m water.

December 30, 2003Finished Timor 4 bathy survey at 0530. Workechvi#ak Danil,
the captain, on a practice mooring drift. Chosedisig site for layout. Laid out and
deployed Timor 4 in only 1.5 hours. We had a ~1 howrto the right depth, which
was a welcome respite for the crew — a very hatnsteday.

Timor 4. Anchor Dropped GMT 03:03 (LT 11:03), Deptt901.8m,
Latitude: 12 31.62'S

Longitude: 122 58.493'E

Slight long swell, light breeze and overcast.

Ranged in Position: 1258.435’ E, 11 31.703' S

1300: Steaming to Timor 3 position.
Timor 3 Mooring: Tried an approach upcurrent butvdavind. Wind pushed the ship
at over 2 knots, so tried an approach into the ywwidch worked well.

Mooring layout began:

Anchor dropped: 08:37:35 GMT atRR.147’S, 12257.531'E in 1391.0m of water
Last sighting: 08:42:00 GMT at 122.143' S, 12257.445’ E.

Ranged in position: £122.096 S,12257.588 E

Depth at ranged in position 1386.32m. One of theases did not respond to polling!

Conducted CTD and ADCP survey across the Timoiit3¢ad by Pak Gani. CTD
stations 1-3 (Table 3) were completed.

December 31, 2003Began layout of Timor 2 at 11:22 GMT. Slight slvelind 15
knots from NW. Steamed downstream (west) of moadigegtion and put ship into
the wind and current, about 2.5 nm from proposedring position.



Anchor dropped at 13:30 GMT 116.48’E, 122 51.90’E — operation smooth.
However, we were unable to communicate with theasts as the transponder did not
work, and so were unable to get an exact moorirsifipa.

Pak Gani and his team continued with CTD stati¢hable 3) between mooring sites
2 and 1. After CTD 4, a 9 hour bathymetry survayTwnor 1 mooring — on the
complicated slope south of Roti. CTDO5 was thenmleted on the south slope of
Roti in ~200m of water.

After this (early in morning of 01/01/04), more bwinetry survey was done, but then
it was noticed that the ships gyro was reading detaly wrongly, as was suggested
by the ADCP data. It appears that the ship’s gyrmompletely unstable, undergoing
huge Schuller oscillations of up to 15-30 degrees.

January 1, 2004:The ship was experiencing some swell and moderiagsywand so
we came to anchor behind an island just south tif Rere the gyro was checked, but
little could be done. We pulled up the anchor aedded off to scope the layout for
the Timor 1 mooring. Conditions were worsening witinds near 25 knots and
moderate swell. Prospects for conditions in the @dxhours did not look good with a
strong depression located off NW Australia, so weidied to deploy Timor 1. The
Captain tried the ship at various headings to jutagelling in the conditions, before
choosing a layout direction. We backed down omtleering driven largely by winds
and swell.

Mooring layout started at 1000 local time and teid at 11:47.

Anchor dropped at £109.796’S, 12246.805'E in 999 m of water.

Last sight of the mooring was at 11:50.

Ranged in position: 19.745’'S, 122 46.788’E in depth 741.42m (though the nearest
observations in the bathy data base gives 1006m).

Note: depths based on a speed of sound of 1500d (nsSimrad EA500 Data).
Left for Kupang at ~14:00.

It was fortuitous that we managed to deploy allTimmor Passage moorings as during
the next two days a tropical cyclone developedla#fKimberly coast of Western
Australia probably making conditions in Timor Pagsanworkable.

January 2, 2004:Dropped anchor in Kupang harbour at 0630. Secaufitger,

second mate, Dwi and some of our Indonesian callesigvent ashore to get clearance
for disembarking our French colleagues (Robertuditze and Antonio) and Sarah
(from SIO). Personnel transfer went smoothly. Gnliack deck, the hold was opened
and the Lombok and Ombai mooring anchors and fiimet@pheres where craned to
the deck and tied down. Instrument boxes and e#®duals were put in the hold to
clear deck space.

Left Kupang harbour at 1330 for 17 hour steam tado@inStrait.

January 3, 2004:A bathymetry survey across the target isobath (&§G0r the
Ombai 1 mooring was completed in the early morniimgshing at about 0700. We



then performed two 15-30 minute ship drifts to gatlge current which was about
1.5knts to the east. We then headed to the cogstsition the ship for the pressure
gauge deployment. Dropped anchor at about 0905 tioca. Conditions were
overcast, still and with little swell — ideal. Wave seen numerous dolphin and
possible Sei whales. The coast of Alor island v&lg with large cliffs, white crescent
beaches and open forest and palms. Local fishemmadungout canoes came up to the
ship. Began SPGA deployment at around 0930. Ganggallation finished at 12:00.
Afterwards the ship remained at anchor while thédar adjusted the gyroscope.

At 13:30 we left the coast to the general locabbthe mooring to do another ship
drift. Once completed at 14:25, we steamed to cetaL TD stations (6-7). During
the night we completed a bathymetry survey on thehsslope of Alor between the
1000 and 1500m isobaths. The slope is extremedpstath few optimal sights of
lower slope for a mooring.

January 4, 2004: Completed the bathymetry survey and synthesizadtse Janet
and Susan picked a possible deployment area. Weedkto shorten the mooring by
170m moving our target depth from 1500m to 1330he 3hip did a test approach to
gauge the currents and speed over the ground frdorva current approach (i.e.
moving ship from west to east onto the mooring)sitbe easterly flow at the surface
persisted at about 1 knot, although ADCP suggeste lwestward ITF at ~200 m
depth. We began layout of Ombai 1 at LT 0845 iih sivercast conditions and only a
slight swell. There were large pods of dolphin gndsible whales feeding between
the ship and the coast.

Layout went very smoothly and quickly. On deploymeiithe drogue we had to slow
the ship down from 1.5knts to 0.7knts to decreassibn on the line and allow the
releases to be deployed. The huge double anchodnwpped at 11:30 LT in 1329 m
of water at 8 24.098’ S and 1250.163’ E (03:30:19 UTC). The ship’s position attla
sight of the mooring was’84.057’S and 1250.434’E.

Upon trying to range on the releases, a reply wasoée from the releases but the
deck boxes could not range on them, despite trs@avgral different locations. We
then tried a sweep for the mooring using the shspisar system and depth sounders
but with no success. Finally we ended up ranginthermoorings manually,
measuring the time delay for the reply signal tovarat the ship after interrogation.
After some attempts, this did not provide a cleadypvergent position. All in all, we
spent over 9 hours ranging in this mooring, withyanixed success. It is possible the
steep topography is resulting in indirect echoakiatroducing errors in the
calculations. We then moved on to start a setTdd Gtations between Ombai Strait
and the Banda Sea.

January 5, 2004: Spent the day doing a CTD survey (stations 8-18)rabai Strait
and its feeder straits to the north between Alar lkambing Islands, and between
Kambing and Wetar. Weather calm, sunny with slayell. A spectacular sunset.
The Lombok moorings were wound on the winch anttumsents prepared. CTD

stations 8-15 completed.

January 6, 2004:Steaming to Lombok Strait in calm sunny weathesspa the
spectacular island of Flores. Backing up data aegaring for the Lombok



deployments. Loss of heading data in the ADCP strsa restarted with a good
configuration file to fix the problem.

January 7, 2004: Continued steam to Lombok Strait in calm, sunny stiitl
conditions. Passed two spectacular volcanoes, owhioh was Tambora. Two
beams on the ADCP failed near 5am while crossirteaorth of Sape Strait, but
came up again when restarted.

January 8, 2004:Arrived in Lombok Strait around 0500. Clocks retadL hour, so
ship is on Jakarta time (GMT+0700). Conducted hattyic survey around Lombok
1 (Bali) with target depth for mooring of 900 m.&eiful sunrise with views to Mt.
Augung (Bali) and Mt Rinjani (Lombok). Surroundeg ¢mall local fishing boats
until 0830. Strong southward current in early mogiihat went slack around 0930,
but ship moving on and off shelf, so possible lafétct on current.

Pressure gauge deployment at Bali began at 0930 ,wet 1 zodiac and 7 people.
Strong current prevented use of the work boat.adlkchor located, and new anchor
with pressure gauge successfully deployed at 1@ current or surge present
around dive site.

Personnel transfer of our Indonesian colleagustidoe at 1400 at Padang Bay, Bali.

LEG 2:

January 8, 2004 (continued)Personnel transfer of Indonesian colleagues on to
BJVIII completed at 1600 and Leg 2 begins. Shothymaetric survey of Lombok 1
(Bali) undertaken to confirm target position. Coatdal preliminary 4-hour
bathymetric survey of Lombok 2 (Bali)

January 9, 2004:After completing a broad bathymetry sweep for thenbok 2 site

in the early hours of the da@ TD stations 16-17 were completed near the mooring
sites (see Table 3). We then proceeded to poghimihip and check the currents for
the layout of the Lombok 1 moorings.

The currents were flowing southward at 2 knots, tod we started laying out the
mooring about 0.8nmi upstream of the target pasitMooring deployment began at
0847 LT. Conditions were ideal: sunny, calm wittldiswell. The numerous local
fishing boats which were out the previous morniregevall ashore, leaving an empty
strait for the deployment. The deployment went stiigpand the anchor was
released at 10:46 LT in 921 m of water aR8.281'S, 11545.549'E. Ship’s position
at the last sighting was 6.354’S, 11545.627’E at 10:53. Attempts to range on the
releases using the deck boxes failed, though tkages responded clearly to polling.
Lindsay was able to range on the moorings usingtols watch. Ranged in position:
8° 26.387'S, 11545.553’E, suggesting a southerly set, in agreenvéhtthe
measured currents.

We left the mooring position and steamed to thei§dnds to install the Lombok
pressure gauge. The boats left the ship aroungp8130he gauge was installed on the
south-west side of the island, a site we hope iseragposed to the conditions in
Lombok Strait than the previously used site onntbwth-eastern coast. The
installation went quickly and smoothly despite thking light levels, and the boats
returned to the ship at 0530pm. At 700pm the shfipfdr a night of CTD and ADCP



surveys across Lombok Strait as ground truth data pilot deployment of a coastal
acoustic tomography array jointly sponsored by stiima University and BPPT
(Agency for Application of Technology) and lead Prof Arata Kaneko and Fadli
Saymusudin). The pilot will extend for about 1 nfoetding on Jan 19, 2004.

Saturday January 10, 2004

After the successful completion of the Lombok syr¢@TD stations 18-21, ADCP),
we arrived back at the site for the Lombok 2 maprear 0600. After experimenting
with the set and ship handling, we began mooriggdéabout 0.5 nm south of the
target site. Conditions were still, flat with goadibility and few small fishing cratft.
The mooring layout went very smoothly, with the lamicdropped at 0956 LT at 8
24.144’S, 11553.881'E. There was no drogue on this mooringsanid took only 3-

4 minutes to dive below the surface. The shipstposat the last sighting at 0956
was 8 24.155’S, 11553.857’E. Due to concern about the fall rate vegestl near the
anchor drop position for half an hour in case tlewnmg had failed on the way down.
It appeared all had gone well, so we proceededuading in the mooring site. Again,
attempts to range on the releases using the de@sHailed, though the releases
responded clearly to polling. Lindsay was ableatoge on the moorings using his
stop watch, and the triangulation results gave gmwtespondence with the anchor
drop position.

After the sounding at 1300, Kaptan Danil determitiesd there were serious problems
with the ship engine and so the ship must retuifPadang Bay to fix the problem.
This has meant that our planned scientific CTD syf the southern Lombok Strait
has been cancelled.

Sunday January 11, 2004:

With the ship at anchor in Padangbai, we worke@axking the residuals ready for
shipping to the US and Australia. Data was backedeports finalized and logistics
for final shipping completed. The Indonesian teafhthe ship at 0930 with the
US/Australian team leaving around midday.



Table 1 Mooring anchor drop positions and final rangedasipons and depths. Note that depths are
from a sounder with a sound speed set to 1500m/s.

Mooring Date/Time Anchor Drop | Ranged in Depth
(GMT) Position
Timor 4 30/12/2003 122 58.493' | 1222 58.435’ | 901.8m
03:03 E11°31.62'S| E, 1° 31.703’
S
Timor 3 30/12/2003 122 57.531' | 1222 57.588’ | 1386.3m
08:37 E 11° 22.147' | E 11° 22.096’
S S
Timor 2 31/12/2003 11°16.48' S |- 1890m (est.)
13:30 122 51.90' E
Timor 1 01/01/2004 122 46.805' | 122 46.788' | 741.42m(1006m
05:47 E E 11° 9.745’ S | nearest obs)
11°09.796’' S
Ombai 1 (N) 04/01/2004 | 125° 0.163' E | Likely close to| 1329m
03:30 8°24.098' S | anchor drop
Lombok 1(W)| 09/01/2004 115 45.549°E | 115 45.553’'E | 921m (?)
03:46 8° 26.281'S 8° 26.387’S
Lombok 2(E) | 10/01/2004 | 115 53.881E | Same as 1144m
02:56 8° 24.144’S anchor

Table 2 Location and dates of shallow pressure gauges geglduring INSTANT Legs 1 and 2.

Pressure gauge Date/time deployed GPS Position
Roti/Ndao Island 0246 29/12/2003 122 40.942E

10 49.185S
North Ombai (Alor) | 0233 03/01/2004 125 04.339E

8 21.0845S
Bali 0344 08/01/2004 115 42.612E

8 24.127S
Lombok 1630 09/01/2004 116 01.503E

8 20.759S

Table 3Locations, times and depths of CTD casts completedeg 1.

Station | Date Latitude Longitude Max Depth
Time (GMT) Press. | (m)
(db)
01 DECEMBER 30 11° 33.961' S| 122 59.17'E | 603 770
2003
12:37




02 DECEMBER 30 11°25.09'S | 12256.46' E | 1029 1197
2003
14:33

03 DECEMBER 30 11° 19.253’ S| 122° 53.594' E | 1660 1773
2003 16:34

04 DECEMBER 30 11°11.893' S| 122° 49.594' E | 1105 1167
2003
04:37

05 DECEMBER 30 11° 06.350’ S| 1220 47.120’ E | 310 411
2003
15:30

06 JANUARY 03 2004 | 08° 26.79'S | 12457.991’ E | 2366 2800
07:32

o7 JANUARY 03 2004 | 08° 28.05'S | 12459.712' E | 3000 2293
09:40

08 JANUARY 04 2004 | 08° 22.175’ S| 125 09.440’ E | 561 944
15:40

09 JANUARY 04 2004 | 08° 18.556’ S| 125° 14.931’ E| 883 1319
17:03

10 JANUARY 04 2004 | 08° 17.226’ S| 125 21.771’ E | 886 793
19:25

11 JANUARY 04 2004 | 08° 05.865' S| 125 37.352’ E | 750 889
23:00

12 JANUARY 05 2004 | 08° 03.04'S | 12539.15 E | 1092 1280
00:22

13 JANUARY 05 2004 | 08° 00.885’ S| 125 20.972’ E | 3945 4370
04:02

14 JANUARY 05 2004 | 07° 58.647’ S| 125 04.454’ E | 2423 3704
08:43

15 JANUARY 05 2004 | 08° 03.516’ S| 125 04.482’ E | 1984 3000
10:56

16 JANUARY 08 2004 | 08° 22.634’ S| 115 53.713’ E | 1069 1153
21:02

17 JANUARY 08 2004 | 08° 25.009’ S| 115 49.353’' E | 1201 1258
23:05

18 JANUARY 10 2004 | 08° 22.288' S| 115 57.766’ E | 1100 1132
1235

19 JANUARY 10 2004 | 08° 22.288' S| 115 57.766’ E | 1100 1132
1634

20 JANUARY 10 2004 | 08° 39.870’ S| 115 48.450’ E | 271 475
1720

21 JANUARY 10 2004 | 08° 39.384’ S| 115 39.409’ E | 455 505

1832




Voyage Track

Figure 1 Ships track for legs 1 and 2 (black line) with theations of the INSTANT moorings (red
diamonds), shallow pressure gauges (cyan diame@mdsCTD stations (open circles).

Currents at 20m Relative to Deep Layer (~700m)
. & h .

Latitude

114 116 118 120 122 124 126
Longitude

Figure 2 Ships track for legs 1 and 2 with preliminary 40@@P currents (relative to a deep
reference layer). The Indonesian Throughflow iglemt in Timor and Lombok passages, while in
Ombai and Sumba Straits, the upper 150m were figwastward, indicating that the South Java
Current was active during the cruise.



Table 4: Equipment deployed on the moorings deplalteing Legs 1 and 2.

Legend:

Tidbit Small low resolution temperature logger

SBE39High resolution temperature and temperature logger

SIO-T High resolution temperature logger

SBE37SM  High resolution temperature and salinity logger

MCAT TS  High resolution temperature and salinity logger

VMCM+TSP Vector measuring current meter, with temperatuainisy and
pressure sensors.

ADCP300 Acoustic Doppler current profiler at 300kHz-mea&sucurrents to a
range of 140m.

ADCP150 Acoustic Doppler current profiler at 150kHz-measucarrents to a
range of 200m.

ADCP75 Acoustic Doppler current profiler at 75kHz-measuwesents to a
range of 500m.

RCM7/8 PT Recording current meter - measures currents, amallygpressure and
temperature

ACM Acoustic point current meter - measures currentistamperature at a point.

AR  Acoustic release - sound activated release for mgaoetrieval.
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INSTANT Cruise Report
Baruna Jaya VIII
Nusa Tenggara Moorings and SPGA, Legs 1 and 2.
June 12 — July 6 2005

1. Introduction:

INSTANT Scientific Objectives

The aim of INSTANT is to directly measure the legé&af warm and fresh waters
from the western equatorial Pacific into the Sdathan Ocean via the Indonesian
passages. The size and depth distribution of tidieriesian Throughflow (ITF) has
not been well determined, and this has lead to guityiof the mean and variability
of the ITF. The INSTANT project will consist of aygar deployment ah situ
velocity, temperature and salinity data from tha-8eor to the surface in the major
inflow and outflow straits that make up the Indaaeschoke point. The array is
designed to measure the mass, heat and freshwaatsports that flow into and out of
the Indonesian Seas. Five nations are participati§STANT: Indonesia, France,
the Netherlands, the USA and Australia. The Ind@ameblinistry of Marine and
Fisheries is sponsoring the Indonesian involvement.

Cruise Objectives

The objective of Legs 1 and 2 of the INSTANT cruséo survey and service
equipment in the outflow passages of the IndoneBranughflow along the Nusa
Tenggara island chain. Specific objectives of these are:-

- To recover and redeploy 7 of the INSTANT mooringmerising the INSTANT
array in Indonesian waters of Timor, Ombai and LokBtraits first deployed
in December 2003, and recover and redeploy the imgpar Timor Leste
waters first deployed in August 2005.

- To deploy 5 of the INSTANT shallow pressure gau@RGA): one on either side
of Ombai Strait at Alor and Timor Leste, one atiRwoitd two on either side of
Lombok Strait.

- To collect property and velocity profiles in the&ts via ADCP and CTD
measurements.

- To provide training for young Indonesian scientmtsocean mooring technology,
the oceanography of the Indonesian Throughflowathdr topics.

Itinerary
Leg 1l
Depart Jakarta: 11:30 Sunday 12 June 2005.



Arrive Kupang: 07:30 Tuesday 28 June 2005.
Leg 2

Depart Kupang: 17:00 Tuesday 28 June 2005
Arrive Padang Bai: 11:00 Thursday 6 July 2005

Science Personnel:

Janet Sprintall (S10, USA, Co-chief Scientist)

Indra Jaya (IPB, Indonesia, Co-Chief Scientist, Lgg
Susan Wijffels (CSIRO, Australia, Co-chief Scistiti
Robert Molcard (LODYC, France, Co-chief Scientist)
Gani llahude (LIPI, Indonesia, Co-chief Scientistg 2)
Dwi Susanto (LDEO, USA, Co-chief Scientist)

Il Nusa Tenggara Moorings: Cruise Summary

As part of the December 2002 Implementation Agredrbetween all INSTANT
partners, 28 ship-days (23 science days and 5Stdaysit/port calls) were allocated
for oceanographic research during legs 1 and 2em®dVIIl. The original IA cruise
plan called for two separate legs with departusenfBali. The ship plan was revised
for departure from Jakarta. In the IA, it is agréetween all parties that all transit
time from Bali to Jakarta, and all port calls ayde paid for by Indonesia (i.e. in the
IA, for legs 1 and 2, this amounts to 4 days triaausd 1 day port call). However, in a
pre-cruise meeting between the cruise Co-Chiefrfisis and BRKP and LIPI, the
additional 5 days required to complete the 28 daise of Leg 1 and 2 was paid for
by Dr. Susan Wijffels by exchanging the cost oNSTANT training visits to CSIRO
for ship time payments.

The planned cruise departure date of 7 Jtgme Jakarta was delayed until 12 June
2005.

Clearance to deploy the mooring and pressure gaufienor Leste waters was not
achieved before the cruise departure. The IA sthtst is the responsibility of
Indonesia BRKP to gain clearance from Timor Lestetlie redeployment and the
recovery cruises. The Chief Scientists were hopéfati BRKP would continue to
pursue this with Timor Leste while Leg 1 was undgywW\e also approached
respective representatives from Australia, Framcedelegates of the ATSEF group
who met in Dili on June 25-26, to help with theiliéation of clearance between
Timor Leste and Indonesia. Clearance was finalgigion 30 June 2005, and we are
extremely grateful to the Timor Leste Minister fagriculture, Forestry and Fisheries,
Mr. Estaulislau Aleixo da Silva, Dr. Indroyono, CBuharsano, Dr. Sugiarta, Dr.
Tonny Wagey and Dr. Merrilyn Wasson of ATSEF, and Dwi Susanto and Captain
Danil on the Baruna Jaya VIII for their hard workdadiplomacy in attaining
clearance and making the INSTANT program a trueesg The resulting data have
proved the INSTANT mooring in Timor L’Este watessindeed crucial for

INSTANT science goals.



The cruise track and location of the mooring arespure gauge deployments are
shown in Figure 1. The positions and times of tlw®nmg recovery and deployments
are given in Table 1; the pressure sensors in Taldad the CTD casts are in Table 3.

Overall, we had 100% success in mooring recovamesredeployments on
INSTANT Legs 1 and 2, which strongly attests to¢hpable design and deployment
strategies of the CSIRO and LOCEAN Mooring teane dhta returned by
instrument and mooring is given in Table 4.

During the two legs, X young Indonesian students sgientist participated in the
voyage by standing watch, assisting in CTD anddgistvey work, carried out their
own research such as plankton sampling, worketh@®NSTANT data as it came
aboard and attended numerous lectures/trainingossdsy the chief scientists and
engineers. Hence we believe the training goalghieicruise were achieved as well.

[l Brief Chronological Cruise Narrative

(All times are local, and indicated if clocks advanced or retarded relative to GMT)
LEG 1:

Jakarta (WIB) Time (GMT+0700)

12 June 2005:Departed Jakarta at 1130 in relatively calm séas a ceremonial
send-off by Dr. Indroyono Soesilo (Chairman, AgefmyMarine and Fisheries
Research, BRKP); Dr. Sugiarta Wirasantosa (Directd&tesearch Center for

Maritime Territories and Non-living Resources, BRKId Dr. Suharsono (Head of
P20-LIPI). Aboard are 32 scientists and engine®ns findonesia, France, USA and
Australia. Watches were established for the stigj@mt the same 4 hour system as the
ship’s crew, and the underway acquisition systeargesl. CSIRO mooring engineers
Danny McLaughlan and Lindsay Pender met with Cadanil and the deck crew to
discuss mooring deployment and recovery stratagy tlae safety proceedures for this
work.

13 June 2005Transit to Lombok Strait, all underway systems n@ aunning and
mooring preparation underway. Robert Molcard (LOGEAave a presentation on
the Timor and Ombai mooring data. Ship safety tield at 1400.

14 June 2005Good conditions, calm seas. Continue transit to lhokrSt. Janet
Sprintall (SIO) gave a talk on the shallow presgsiaege data. Students, Dwi Yannea
Qurnia Hani (IKT-IPB Indonesia), Ferry FernendiHhdonesia), Dian Wisudawati
(ITK-IPB Indonesia) and Kandaga Pujiana (ITB-Indsiag gave excellent talks on
their proposed research in the Lombok Strait. Gddokwarded 1 hour to Wita time at
~1600. CTD Station1 done north of Lombok Strait@0Z (local time) and
completed at 20:57.

WITA Time (GMT+0800)




15 June 2005Completed CTD Station 2 at 00:56 local time, justtim of Lombok.
Calm seas with strong internal wave packets visibl@ving in a north-westerly
direction every ~35 minutes. The volcanoes Mt Aug(Baji) and Mt Rinjani
(Lombok) are spectacular in the clear morning li@wath mapper was on incorrect
GMT time since Jakarta, SO now corrected.

Recovery of Lombok 1 (West) began at 0700. Releas8d25, sited at 0745. Zodiac
launched to grapple mooring line with line fromsHiut needed to get the BJVIII
closer as limited length and drag great. Top floaboard at 0847, completed
recovery at 1007.

Recovery of Lombok 2 (East) began at 1250 locale&s®d at 1253, sited at 1256.
Text-book recovery with lovely flat glassy seas] amooring streaming to the south
in the main Throughflow. Happily, we are having méiaes in Selat Lombok for the
next few days, so our strongest flow will be th&.IRecovery float and top ACM on
board at 1329 with complete recovery at 15.05 Id8ath recoveries the mooring
streamed out southwards with the main ITF. On t®Gfation 3, 4, 5, 6 and 7
between both mooring locations.

16 June 2005Arrived at Gili Trewangan to meet with Deputy Vijla Chief Tuapik
at ~ 8.30 am and to notify them that we will be reong and redeploying the
pressure gauge. Indonesian students go ashoresosid@a of island to the village.
Paul, Janet, Sumadyo, Widodo, Ariane and AntorapdeBJVIII at ~13.30 to search
for Lombok pressure gauge. Unsuccessful snorketingalled Chief Taupik at
~1600 and he came and located the pressure gau@é3Q, too late for recovery.
Tied a marker buoy to it, and will retrieve it irdays time. Picked up Indonesian
students at ~2000, and steamed to CTD stationsaiit. st

17 June 2005Completed CTD Stations 8, 9 and 10 along the aXi®mbok Strait
during the early morning. Depart BJVIII with stroeaguthward current at 0930 for
Bali pressure gauge. Recovered and redeployedah@f@ssure gauge in good
visibility, and went back at BJVIII by 1200. SteamLombok West (formerly known
as Lombok 1) site and begin mooring layout at 1456l anchors released at 1743.
Strong current and windage to the southwest.

Lombok West:

Anchor Dropped GMT 0943 (LT 1743 17/06/05)

Depth =910.69 m

Latitude: 8 26.594'S

Longitude: 118 45.492'E

Ranged in Position: 12%5.487'E, 8 26.774’' S

Completed CTD Station 11, north of Lombok Strait.

18 June 2005:Completed CTD stations 12 and 13 north of LombakiStiuring

early morning. Sumadyo, Janet and Widodo recovanedredeployed the Lombok
pressure gauge relatively quickly as it's locaties now marked by a buoy, and Paul
Harvey had pre-prepared the replacement pressugedar ready deployment.
Departed ship at 9.30 am, 40 minute dive and baskip at 11.00 am. Completed
CTD station 14 at mooring location. Mooring prepiamafor Lombok East (formerly
known as Lombok 2) continues until 3 pm. Begant doif mooring deployment at
1500, and current and wind going to the southwisirted mooring at 1517, and
strong windage put us further west than expectetthe bathymetry in this region is



relatively flat, so we reached a nominal targettdeyhen anchors were dropped at
1736. Successful triangulation occurred from 199321

Lombok East:

Anchor Dropped GMT 0936 (LT 1736 18/06/05)

Depth:1133.21 m

Latitude: 8 24.424’S

Longitude: 118 53.905'E

Ranged in Position: 13%3.769'E, 8 24.566’S

After ranging in, we spent quiet time moving thendr anchors up from the hold to
the aft deck ready for deployment. Began transititoor Passage at 2200.

19 June 2005Completed CTD stations 15 and 16 south of LombosrStansit to
Timor. Clear weather, glassy seas with strong stuler of a swell coming in from
the south-west. Spent the day catching up on datzegsing and preparing for the
Timor deployments. Susan Wijffels gave an excelieatlab tutorial to the students
on looking at echo intensity in the LR-ADCP datanfrLombok 2 (now east) 2003
deployment. Upon examination of available pressiata from the Lombok 1 data, it
was found that the mooring must have been locaded deeper at ~960 m depth. In
the 2003 Deployment cruise we were unable to ssbaésrange in on this mooring,
and so the depth of 921 m was only nominal.

20 June 2005Making steady progress to Timor Strait. Still bifaticalm weather,
with steady rolling swell from the south west. Spevhale spotted heading east
through Savu Strait at ~1600. Pls spent the day ti@simg and analyzing the wealth
of mooring data collected in Lombok Strait. Studefigus Atmadipura (IPB,
Indonesia) and Ariane Koch-Larrouy (LODYC Francayg excellent and
informative talks to many interested personnehmévening.

21 June 2005Completed CTD station 17 on transit to Timor Pagsadg 0700 we
began recovery of Timor 4 (southern most) mooriigoring releases were not
responding to polling, but were released at 07@rtap buoys spotted by the captain
at 0709. At 0759 the first buoy was aboard, andnmgaompletely recovered by
0925. We steamed for 75 minutes to Timor 3, angedron site at 1040. Slight,
localised rain showers around the mooring locatow,it cleared up before recovery.
Mooring was released at 1050 and sited by NanDa21Top float was on board by
1126. Much fishing long-line on this mooring, aaseto ~400 m depth. Finished
recovery of Timor 3 at 1317 and decided to tratmsimor 1 for a daily tri-fecta
recovery! This should enable us more time for themtload and refurbishing of
instruments. Since the ranged in depth varied fileerbathymetry during the
deployment in January 2003, we range on this mgdyafore recovery, to find a
depth of 992 m. Anchors were released at 1537tHeunooring did not show. We
transponded on the other release at 1611 and tl&PAIoy appeared at 1613
spotted by Indrayana. First buoy was on board 45 ¥hd recovery completed by
1810. Timor 1 mooring was streaming out eastwarthfthe ship, against the
expected flow. At 1930 we started triangulatiorthedf Timor 2 mooring and had
response, so we will attempt a recovery tomorroam@leted CTD Stations 18 and
19 along the Timor Passage sill. Full moon tonight!



22 June 2005Completed CTD stations 18, 19 and 20. Began traripg for Timor
2 at ~0600 and it was sighted at 0720. Yeah! Begeovery at 0800, and brought on
board the 8 floats and single remaining deep cumeter at 1800 m depth (with
good data!) and the acoustic releases. NB: Thisadgtmeans we recovered 4
moorings within one 24-hour (GMT) day — surely magkable feat! We began a
CTD survey along Timor Passage and Ndao/Roti Siftt Timor 2 recovery.
Completed CTD stations 20, 21, 22, 23, 24 (abadtezlto wire angle in strong
currents), 25, 26, 27 and 28. Foreign participapent the day downloading data,
checking and refurbishing the instruments readylégloyment on the Timor
moorings. We now have only 2 working Argos beaddnspare and 1 recovered from
Lombok mooring), and the Ombai mooring beacondrara the same batch (the bolt
on the cap corrodes, possibly due to a softwarkl@mm). We are pursuing many
avenues to see if we can get working beacons fomaorings. Widodo an Anna
gave excellent presentations on their scientifto/dies.

23 June 2005Arrived at Ndao ~0900, and Indra Jaya, Dwi, Wido8ecurity
Officer Budi and Indra visited the chief to getipéssion to recover/redeploy the
pressure gauge. Janet, Noni, Sumadyo and Widodb éble assistance by Spencer)
easily recovered and redeployed the Roti gauge kh11143, and back at the BJVIII
by ~1230. As we were keen to do the fish survey mith pattern around Roti we
did not have time to visit the island of Ndao. Clealm conditions for our survey
work. This work uses the EK500 swath mapper feadficual frequency target
strength to identify respective fish species usinggmpirical relationship between
signal strength and species. We have a prospestdiluéon to our Argos beacon
problem: we have located 2 spare beacons in Rawispne of the LODYC students
will fly to Jakarta with these beacons and giv®iAri (BRKP) who will be joining
the ship in Kupang. This is a relief as the altéweaof deploying with no beacons is
terrifying! We will deploy the moorings in order pfiority for including the 3
available beacons (for both Timor and Ombai): TirBo4 and 1!

24 June 2005We continued the saw-tooth survey pattern aroustd iR the morning,
and then proceeded to Timor 3 mooring locatiordigwloyment, arriving at ~ 13.30.
There is a ~10 knot wind from the north-east ansl sunny and clear. After drift tests,
we began the mooring deployment at 1414. The demoy went smoothly under the
capable hands of Danny McLaughlan and the deck ofdte BJVIII.

Timor 3:

Anchor Dropped GMT 0834 (LT 1634 24/06/05)

Depth: 1380m

Latitude: 12 22.094'S

Longitude: 122 57.556'E

Ranged in Position:

Since the weather and seas were co-operating weedeto deploy Timor 4, and
arrived on position at 2010 local time. As the wardl current were fairly strong and
set to the west-south-west, after drift tests, Basal Captain Danil decided to begin
the mooring recovery just up stream of the targedmmg location. We began the
recovery at 2026 and again everything went smop#émg Captain Danil was within a
remarkable 0.003 nm of the target mooring locasibthe time of anchor drop!
Considering this was our first night-time deploymehis deployment went very
smoothly, although after triangulation, everyone&kly disappeared to turn in!



Timor 4:

Anchor Dropped GMT 1400 (LT 2200 24/06/05)
Depth: 899 m

Latitude: 12 31.707’'S

Longitude: 122 58.437'E

Ranged in Position: 2131.766’S, 12258.360’E

25 June 2005After completing CTD station 29 on the southerrpslof the
continental shelf of Timor in the wee hours, wegaeded to Buka Bai on the south-
west tip of Roti to drop the anchor at ~0730, andenee the Timor 2 anchors from
the hold. Beautiful bay, with a fresh wind comingf of the south-east. We see
numerous blue-sailed traditional fishing boats virogkn this large bay. By 1245 we
pull up the anchor and are on our way to Timon@yiag at ~1600. After drift tests,
Robert Molcard and Captain Danil decided to hoddish for this mooring
deployment on the sill.

Timor 2:

Anchor Dropped GMT 1044 (LT 1844 25/06/05)

Depth: 1874 m

Latitude: 12 16.484'S

Longitude: 122 51.798'E

Ranged in Position: 1251.5065'E, 11 16.6084’S

Excellent presentations were given by Salvienty dak(BRKP-DKP, Indonesia)
and Adriani Sunuddin (IPB, Indonesia) in the evgnin

26 June 2005After ranging in last night, we proceeded back tdi Rnd continued
with our saw-tooth fish survey around the islandr €olleagues at ATSEF met
yesterday and today in Dili, and we received goedsof clearance to deploy our
moorings in Timor Leste. The documents are to geexl tomorrow (Monday) in Dili
and faxed to the ship. We also heard that Fabiasalrived in Jakarta with the 2
French beacons that we will use on our Ombai MasriwVith this knowledge of the
arrival of our Ombai beacons, we began the deploymeour last Timor mooring
(equiped with beaco) at 1710, with strong 30 knimids from the ENE to ESE. We
started ~ 1.5 nm upstream nearly due east.

Timor 1:

Anchor Dropped GMT 1047 (LT 1847 26/06/05)

Depth: 996 m

Latitude: 129.756’S

Longitude: 122 46.801'E

Ranged in Position: 2109.677'S 122 46.803'E

27 June 2005Completed CTD Stations 30 and 31 on north sideawliSStrait and
on the Savu sill. Continued to Roti Island and ctetgal the remainder of the fish
survey around the island.

28 June 2005Picked up the Kupang pilot at 0630, and was amlegat 0730.
Science parties had a pleasant day wanderingrinetsof Kupang. Five new students
joined our ship, and other students and scierdeparted. We left for Ombai Strait at
1700. At an evening meeting between Captain D#rel security officer and the



Chief Scientists we were informed that an agreerfeerdlearance between Indonesia
and Timor Leste had still not been reached, sor@@iaable to deploy /recover the
South Ombai instruments as yet. We are canvassingrobassies and colleagues to
see if we can help facilitate and expedite theraleee issues, as time is now critical.

29 June 2005Arrived at Ombai North (1) mooring site for recoyer 0845, and
began transponding for moorings 800 m upstrearastfringed in position. Currents
were 0.5 knots to the ESE. Top buoy spotted stadomiaeam by SO Budi. Two very
large sperm whales were curious about the releaseding and spent quite some
time diving around the floating buoys. We have sggbmany whales in this region
this morning. Recovery began at 0930 and was cdetblgy 1130. Only one floating
buoy package was visible after the beacon floataatihough there were 5 packages
for the remainder of the mooring and all were reted. After lunch, Susan,
Sumadyo, Janet and the boat drivers went to re¢bedlorth Ombai pressure gauge
in both boats. Sumadyo and Janet successfully eeedvand redeployed the gauge.
Rising tide (low tide was at 1200 local time inipihade the surge and current fairly
strong, and the suspended sediment made for lakilitis but it's a beautiful site to
dive on. Local traditional fishermen in dugouts evettd the show. Unfortunately, we
have been informed that clearance between Indoaasidimor Leste is unlikely.
Apparently we can recover our mooring from Timosleewaters but not redeploy
there, yet we requested to BRKP/DKP that the ctemgahould be for both. These are
highly unusual clearance conditions. While waitiogclearance, we have begun a
CTD survey of the northern part of Ombai Strait [CStations 32 and33).

30 June 2005Continuing with CTD stations around western WetaaiS(CTD 34,
35, 36, 37). At 1200 we sounded the South OmBan@bring and it responded. We
also heard that clearance documents had arrivBRKP, but there are still details to
be worked out concerning whether an observer wiitl s for the deployment or not.
We have to wait until tomorrow to determine thisrdie pods of spinner dolphins
were sited this afternoon near the entrance to M&tait. We completed CTD
stations 38 through 41 along the axis of WetarilStdami Kadarwati and Ary
Widyanto gave terrific talks on the activities dRBP Indonesia in detecting climate
change from salt pond data and the repository dfdgraphic data.

1 July 2005:Completed tow-yo CTD station 42 (4 down-up casis) porth of the

sill at Wetar. Completed CTD stations 43-44 westixaaross the sill. Since clearance
has been received by the ship, we moved on statr@hpegan recovery of Ombai
South (2) mooring by sounding the releases at 1488r much suspense, Susan
spotted the syntactics at ~ 1500, way off in théadise ~ 2 miles to SW in the
direction of main current. Unfortunately we los¢ top of the mooring, down to ~125
m, but recovered the ADCP and an SIO T-logger éBE39 (with pressure!) that was
located at the top of the mooring. The data inéiddhat the top of the mooring broke
off ~ Feb 2005. We hooked up the ADCP floatatiorboard at 1532 and completed
the mooring recovery by 1753. A long recovery, \oerty rewarding! In the evening
we undertook a fish survey along the south-easttaafaAlor Island.

2 July 2005:Recovered and redeployed the shallow pressure gaugenor Leste
this morning. Divers were Janet, Paul, SumadyoNard. We redeployed a new
anchor that is more modular than the old one degla@t this site in August 2003. All
divers were back on board the BJVIII by 11.30 ardtlaen completed CTD station



45 in southern Ombai Strait. We began the moorygut for Ombai north at 1530
but the currents were not co-operative at firsisas near low tide (1600 at Dili)
and on first drift there was a westward flow in theface layer, but by the time we
began our deployment west of the mooring (intodineent) the flow had turned very
weak and it was clear that we would be steamingd had deploying way east of our
target position. Fortunately we had only deploydevainstruments above the ADCP,
so these were recovered and we repositioned tpeesist of the target and began
mooring deployment again at 1815. The ship maietha steady 2 knots and the
current swung around towards the east (with a sadglen change toward the SSE at
~1923 during the deployment). Captain Danil experthintained the BJVIII on the
1330 target isobath during the difficult and dawogesrparachute-release-anchor stage.
Ombai North:

Anchor Dropped GMT 1312 (LT 2112 2/07/05)

Depth: 1315 m

Latitude: 8 24.057'S

Longitude: 128 02.013'E

Ranged in Position:°84.044’S 12%02.268’E

After deployment undertook fish survey on northteasner of Alor.

3July 2005: Completed CTD stations 46-48 in Wetar St and SQuttbai. Began
mooring deployment of Ombai South at 1515. This ishg mooring, but the
bathymetry is very flat. Currents were weak antheNNW, little tidal influence
compared to Ombai North deployment. The lack oicgrdted current meant that we
overshot our target location by about a mile, altifothe depth was still perfect.
There were many false killer whales (paus) anddofparound the ship for this
evening'’s deployment.

Ombai South:

Anchor Dropped GMT 1225 (LT 2025 3/07/05)

Depth: 3203 m

Latitude: 8 32.356’S

Longitude: 128 01.985'E

Ranged in Position:°832.335’S 125%02.262’E

4 July 2005 Underway transit to Padang Bai.
5 July 2005:Underway transit to Padang Bai.

6 July 2005:Arrived Padang Bai at 10:00. Foreign science taathsome of
Indonesian science team departed ship at 12:00.






Table 1 Mooring recovery times, anchor drop positions andl ranged in positions
and depths. Depths are from the EA500 with spésdund from local CTD stations

(error ~ 10 m).

Date/Time | Date/Time | Anchor Drop Ranged in Depth
Mooring | (GMT) (GMT) Position

Recovered | Deployed
Lombok 15/06/2005 | 17/06/2005 | 115° 45.492'E | 115 45.487'E | 910 m
West (1) 0235 0943 8° 26.594’S 8° 26.774'S
Lombok 15/06/2005 | 18/06/2005 | 115° 53.905'E | 115° 53.769’E | 1133 m
East (2) 0705 0946 8° 24.424’S 8° 24.566'S
Timor 4 21/06/2005 | 24/06/2005 | 122° 58.437' E | 122° 58.360' E, | 899 m
(Ashmore) | 0125 1400 11°31.707'S | 11°31.766'S
Timor 3 21/06/2005 | 24/06/2005 | 122° 57.556’' E | 122° 57.404’ E | 1380 m
(S-slope) 0517 0834 11°22.094'S | 11°22.193' S
Timor 2 21/06/2005 | 25/06/2005 | 11° 16.484’ S | 11° 16.6084'S | 1874 m
(Sill) 2355 1044 122° 51.798' E | 122 51.506'E
Timor 1 21/06/2005 | 26/06/2005 | 122° 46.801' E | 122° 46.803' E | 995 m
(North) 1010 0910 11°09.756'S | 11°9.677’S
Ombai 01/07/2005 | 03/07/2005 | 125° 1.985'E | 125° 32.262'E | 3203 m
South (2) 0732 1225 8° 32.356'S 8° 32.335S
Ombai 29/06/2005 | 02/07/05 | 125 2.013' E | 125 02.268'E | 1315 m
North (1) 0330 1312 8°24.057°S | 8°24.044'S

Table 2: Location and dates of shallow pressure gauges yegland recovered

Date/Time Date/time GPS Position
Pressure Recovered (GMT) | deployed (GMT)
gauge
Bali 17/06/2005 0230 17/06/2005 0300| 115° 42.612'E
8°24.127'S
Lombok 18/06/2005 0200 18/06/2005 0230| 116° 01.472°E
(new location!) 8° 20.874'S
Roti/Ndao Island | 23/06/2005 0330 23/06/2005 0410| 122 40.941E
10° 49.191S
North Ombai 29/06/2005 0700 29/06/2005 0745 125 04.346E
(Alor) 8°21.073S
South Ombai 02/07/2005 0200 02/07/2005 0235 125 06.579E
(Timor Leste) 8° 39.868E




Table 3 Locations, times and depths of CTD casts comglete

Station | Start Date/Time Latitude Longitude Bottom
(GMT) Depth (m)
01 14/06/2005 12:07 7°30.042'S | 11511.14E |660
02 14/06/2005 16:22 7°54.988'S | 11530.067' E | 1237
03 15/06/2005 08:26 8°23.096'S | 11584.967'E | 1177
04 15/06/2005 10:38 8°24.857'S | 11550.22'E | 1207
05 15/06/2005 13:20 8°27.062'S | 11%545.182'E | 864
06 15/06/2005 16:02 8°30.121'S | 11541.444' E | 1059
07 15/06/2005 18:41 8°37.367'S | 11544.403'E | 671
08 16/06/2005 16:20 9°00.115'S | 11539.911'E | 733
09 16/06/2005 20:20 8°49.675'S | 11542.088'E | 272
10 16/06/2005 21:30 8°44.789'S | 11542.215' E | 793
11 17/06/2005 13:40 8°20.098'S | 11550.088'E | 1334
12 17/06/2005 17:14 8°00.174'S | 11550.803'E | 1414
13 17/06/2005 21:15 8°05.078'S | 11604.953' E | 1408
14 18/06/2005 04:55 8°20.082'S | 11555.032' E | 1230
15 18/06/2005 19:32 9°09.132'S | 11559.935'E | 1373
16 18/06/2005 23:00 9°10.679'S | 11613.898'E | 2132
17 21/06/2005 0930 11°25.292'S | 12239.986' E | 2051
18 21/06/2005 1612 11°10.049' S| 12304.993' E | 1808
19 21/06/2005 1942 11°29.923'S | 12255.107' E | 1057
20 21/06/2005 2055 11°26.621'S | 12252.579'E | 1304
21 22/06/2005 0127 11°21.146'S | 12249.790'E | 1662
22 22/06/2005 0442 11°16.881'S | 12247.458'E | 1868
23 22/06/2005 0625 11°12.085'S | 12244.972’E | 1186
24 22/06/2005 1107 10°47.23'S 122 06.928'E | Aborted
25 22/06/2005 1615 10° 24.992’'S | 12227.058'E | 1969
26 22/06/2005 1926 10° 32.072'S | 12208.090E | 733
(overwritten)

27 22/06/2005 2112 10° 37.130'S | 12216.109'E | 1159
28 22/06/2005 2255 10° 42.852'S | 12225.014'E | 835
29 24/06/2005 1809 11° 38.054’'S | 12300.000'E | 620
30 26/06/2005 1833 10° 47.247'S | 12207.102’E | 1269
31 26/06/2005 2046 10°32.169'S | 12207.930E | 722
32 29/06/2005 1045 8° 25.012'S 12500.064'E | 1903
33 29/06/2005 1323 8° 27.304'S 12501.474'E | 2803
34 29/06/2005 1613 8°29.516’'S 12503.013'E | 3212
35 29/06/2005 1942 8° 27.889'S 12508.105'E | 3294
36 29/06/2005 2059 8° 26.019'S 12513.507’E | 3178
37 30/06/2005 0144 8° 23.94'S 128 18.938'E | 2610
38 30/06/2005 0620 8° 22.067’'S 12505.790'E | 311
39 30/06/2005 0745 8°19.808'S 12510.021'E | 625
40 30/06/2005 0955 8° 19.285'S 12514.285'E | 1383
41 30/06/2005 1430 8° 5.057'S 12%20.128'E | 4630




42 30/06/2005 1716 8°5.802'S 125 20.191’'E | 4644 (tow-
yo: 4 casts)
43 30/06/2005 1959 8°14.970'S 12520.029'E | 2178
44 30/06/2005 2157 8° 18.796'S 12518.744'E | 1233
45 02/07/2005 0444 8° 35.739'S 12506.606'E | 1942
46 02/07/2005 2218 8° 04.090'S 1250.122'E 3004
47 03/07/2005 0044 8° 03.962'S 12504.573'E | 2634
48 03/07/2005 0610 8° 31.909'S 12504.351'E | 3219

116 118 120 122 124 126

Figure 1: Ship track for legs 1 and 2 (black line) with tbedtions of the INSTANT
moorings (red diamonds), shallow pressure gauges(diamonds) and CTD stations
(open circles).

Table 4: Data recovery from the INSTANT 2003 deployment by
instrument and mooring for Ombai and Lombok (ugpbte) and Timor
(lower table). Yellow indicates significant percage data return (in most
cases 100%). All instruments except the RCM7 aDX80n the Timor 2



mooring were recovered in August 2004. All ADCPsevepward
looking and mostly returned velocity to near theate.
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1. Intreduction

In the International Nusantara Stratification and Transport program (INSTANT) a mwulti-
national group of scientists (from Indonesia, the TISA, Australia. France, and the Netherlands)
strive to measure divectly the leakage of Pacific water through the waters of the Indonesian
archipelago into the Indian Ocean The Indonesian Marine and Fishenies Fesearch (BREEP).
Ministry of Marine Affairs and Fisheries (DEP) is sponsoring the Indonesian involvement. This
throughflow possibly represents a “choke point’ for the global overturning oceanic circulation
and the climate system, locally in Scuth-East Asia as well as globally. While the Indonesian
Throughflow (ITF) 1s assumed to have a considerable impact on the heat and fresh water budgets
of the South Pacific and Indian Oceans, as well as on the local climate of Indonesia, the
magnitude and distribution of the ITF is not known well. By simultanecus long-term (3 years)
observations of the main fransports in the main entrance passages at the northern side of the
Indonesian seas and in the main exit passages at the southem side of the Indonesian seas (Figure
1) INSTANT hopes to establish a reliable estimate of the mean magnitude of the ITF and its
main pathways. Also insight will be gained on the seasonal and inter-annual variability of the
ITE.
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Figure 1. Ingerts A-D show positions of INSTANT moorings. Insert C: Netherland’s mooring
within the main channel of Lifamatola Passage (yellow triangle).

Most entrance passages, especially the assumed main passage through Malkassar Strait, have
depths, shallower than ~800 m. This allows a thooughflow of only surface, thermocline and
intermediate water from the Pacific to the Indian Ocean. Ar Lifamatcla Passage the sill depth
however 15 about 2000 m deep. This large depth allows deep water with a temperature of 2 to
3°C from the Pacific Ocean to enter the Banda Sea system. Since the southern exit passages are
definitely shallower (21200 m) the deep water from Lifamatola Passage will well up in the
Banda Sea and mix with the ovetlying thermocline waters. So a heat sink is created in the Banda

Sea, probably influencing the local sea surface temperature.

The prime cbjective of the current meter mooting at the Lifamatola passage (Figure 1) 15 to
determine the mean transport and the properties of the deep inflow of cold water into the Seram
Sea and the Banda Sea. and its seasonal and inter-annmal variability. A secondary objective is to
establish the importance of the Lifamatola passage for the through-flow of Pacific water in the

upper 1000 m, and to supply an approxiumate estimate for that through-flow.



The specific objectives of the Leg-4 INSTANT cruise are:
¢ Torecover and redeploy mooring in the Tifamatela passage deployed in January 2004

¢ Tocollect water mass properties along the crmse track from Bitung (WNorth Sulawest) to

Lifamatola passage and Malkeassar.

¢  Toprovide traiming for voung Indonesian scientists and students on ocean mooring
technology, cceanography of the Indonesian throughflow, data processing using Matlab

L=t

and various topics on the dynamics of Indonesian Seas.

Itinerary
¢ Depart Bitung: 08:10 WITA (Central Indonesian Time, UTC+E hours),
Saturday 16 July 2003
¢ Agrive in Makassar: 07:00 WITA, Friday 22 July 20035

2. Recovery of the mooring

On July 17, 2005 the Baruna Jaya I arrived at the Lifamatola Passage. After acoustic contact
had been established with the release it appeared that the ship was within 130 m from the
mooring. The acoustic release comunand was given. It lasted longer than expected before the
buovancy float of the mooring swifaced, which was later explained by a considerable blow-down

of the mocring due to a strong current.

After recovery of the mooring the instruments were checked. It appeared that all instruments
had performed well with the exception of the deepest SBE-37, mounted about 30 m above the
bottom. The latter was caused by leakage of the pressure resistant container. Additionally it was
noted that some instruments showed some damage (scratched hulls and torn off plastic clamps.
as well as cable damage). Analysis of the data suggested that thiz was probably due to an
encounter with a deep floating object (free drifting fishing gear?) in June 2004, when the

mooring had a permanent blow-down of a few 100 m during several successive days.



3. Recovery of the data

The data, stored in the instruments, wetre downloaded after recovery of the mooring. Their

present status is given in the accompanying table. Compass calibrations and a final conversion to

the ASCII-format have to be made after the end of the cruise.

A first inspection of the data showed the sericus problem that both ADCPs had recorded only
data from the first 7 of the 80 ADCP bins. This problem was also encountered during in a similar
instrument recovered in 2004, It is probably due to an undocumented feature of the installation

software, not knowan at the time of deployment.

Further inspection of the data showed that the current speed occasionally reached values of
over 1.4 m's. These high speeds apparently are mainly caused by internal tidal waves. This
unexpected high speed was well above the assumed speed for the mooring design, based on
previous measurements, and caused a serious blow-down of the mooring, loweting the top of the
mooring from the intended 1535 m above the bottom to only less than 400 m above the bottom.
This problem will require extensive interpelation and extrapolation efforts to produce a usable

data set for transport estimates.

4. Re-deplayment of the mooring

After servicing the insttuments from the mooring, installing new batteries ete. the mooring
was re-deployed. The ADCPs were now initialized following the guidelines to avoid the feature
which cansed the loss of 73 of the 80 ADCP bins during the previous mooring period. In order to
reduce the blow-down the mooring was shortened with 300 m, while one Asnderaa current meter
and one SBE-37 CTD were removed from the design. The deployment started in the evening of
July 18 with the lannch of the upper buovancy. At 10:20 PM Central Indonesian Time the anchor
weight of the mooring was finally released from the ship at the position: 126°57'48"E. 01°49'6"S.




Mooring LOCO-INSTANT-10-1 in Lifamatola Passage
Sampl
Height e
above nstrument Buoyanc |interval |download
battom (m] linformation ¥ (kal |imin} |status daia fie nams data status
ROI ADCP, 75 kHz,
upward lecking, 5/M
1635 3553 -50 0 OK ADCP3553.000 binary. not calibrated
SBE 37 Seacat CTD,
1634 5/M 2672 -5 5 0K SBE3T_SNIET2.ixt ASCI not catbrated
Aanderaa RCM 11
CM, S/N 243, DSU
1232 5/M 13747 -27 15 OK Aan243_DSU13747.dsu binary, not calibrated
SHE 37 Seacat CTOD,
1231 5/M 2673 -25 5 0K SBE37_SN2ET3.txt ASCI not calbrated
Aanderaa RCM 11
CN, S/N 244, DSU
B31 5/M 13748 -27 15 OK AanZ44_DSU13T4E.dsu binary, not calibrated
SBE 37 Seacat CTD,
B30 SN 2674 -2.5 5 0K SBE3T_SN2ET4.ixt ASCIH not catbrated
Aanderaa RCM 11
CN, S/M 245, 0SU
630 5/M 13749 =27 15 OK Aan245_D5U13740.dsu binary, not calibrated
5BE 37 Seacat CTD,
613 5/N 2858 -25 5 0K SBE3T_SNZE50 txt ASCI not catbrated
RO ADCP, 75 kHz,
downward looking
608 S/M 3714 -100 30 oK ADCP3714.000 binary. not calibrated
SHE 37 Seacat CTOD,
10 S/M 2881 -25 5 data lost

deployment position

5. CTD Casts and Calibrations

Despite high winds and swells, we could manage to have keeping watch to take notes of the
ship speed, position, direction and various meteorological parameters every 30 minutes. We took
15 CTD casts during the cruise from Bitung to Lifamatola Passage and Makassar (Figures 2 and

3 and Table 1). Due to high winds which reached more than 7 knots and swells more than 7m in

01°49°05.88°S
126°57'50.80"E
Uncorrected water depth (m) 2030 m

Seram Sea (Station CTD £23 4 howrs after the mooring deployment), we decided to abort the

CTD cast. Most of the students and some crew members were seasick. High waves overflowed

to the deck and knocked-down some cable rolls. We had some broken glasses and disks in the

kitchen and dining room.

Lah




Because BV Baruna Jaya I has a Guildline CTD which may have a long overdue calibration
and NIOZ has a zelf-contained Seabird CTD. we mnstalled the Seabird CTD in the CTD frame to
perform some calibrations. Calibrations have been made for CTD stations #27 to #30 with CTD
depths varies from 2000m to 2300m. During the CTD easts, we kept the CTD standby for 10 to
13 minutes at cettain depths which had stable temperatute and salinity. allowing both CTDs to
have stable measurements. Preliminary analysis of CTD Station # 27 indicates that at 2000m the
TSeabird — TGuildline = 0.228°C and 55eabird — SGuildline = -0 321ppt. Meanwhile, at 650m
depth, TSeabird — TGuildline = 0.248°C and SSeabird — 5Guildline = -0.295ppt.

Figure 2. CTD Stations along the cruse track from Bitung to Lifamatola Passaze and Makassar.



Station Date StartTime Lonzitude Latrtude Water Depiiy Femark
SRR WITA) (DA% (DMS) CTD Depth (m)
17 1672005 12:10:00 | 1252448 (0037966 2148/1000
L& 72005 20:30:00) 12559 5355 00 0002181 | 14871000 Water sample
19 1872005 14:48-20)| 126575326 | 01 4853.045 | 19B1/1800 B
19 A o . 1991/200 Water samepla, Chla
0 1872005 20:00:00 | 12642 2150 (01 4041 825 | B31/500 Water sample, chla
21 18/7/2005 23:15:00 | 126 39 5666 | 01 20370905 | 2421/1000 Water sample, Chla
22 18/ 72005 04:15:00 | 127164207 | 01 42 38,625 | 94005850 Water sample
23 1872005 09:31:00 | 127265508 | 020803965 | 292271000
24 1872005 14:10:00 | 12704 5383 | 01 5637335 | 21222000 Water zamople, Chla
25 19/7/2005 12657 40 | 022054005 Abort due to high wind
and zwall
26 1972005 06:55:00 | 126 01 4383 | 024740745 | 27092300 Water sample
27 1972005 17:27-00 | 125 1830.14| 03 273832 % | 47252000 Calibration, water sample
28 2007200502 20000 | 12437 5432( 04 05 5964 5 | 4590/1500 Calibration, water sample
L 002005 LU 2800 | 12355 1898 (04 4104625 | 4538 ,/2500 Calibration, water sampls
ki T200520 0000 | 123154852 (052439305 1972/1700 Calibration, water sample
il JU72005 104800 | 120202332 (0541 34725 | 2468/1300

Table 1. Locations, times and depths of CTD casts completed.
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Figure 3. Preliminary results of CTD casts #17 to 27.

6. Lectiires

During the voyage, 20 voung students and scientists are attending the lecture series given by the
chuef scientists on the following topies:

a. Why INSTANT and its significant to Indonesia
b. Global Ocean Circulation

c. Properties of Sea Water and Equation of State
d. Tracers in Oceanography

e. Collecting and analyzing oceanographic cbservations



f. Dynamics of the Indonesian Seas and throughflow

z. Ocean internal waves in the Lombok Strait

h. Preliminary data analysis using Matlab Software

i. Turbulent mixing in the Banda Sea

j. Ocean optics

k. Ocean color, wind and sea surface temperature variability in the Indonesian Seas
L. Mooring design, recovery and deployment technigques

m. Argo float (presented by Bagus Hendrajana, BEEF).

7. Cruise Summary

Owerall, we had a successful voyage. We could recover the Lifamatola mooring in Day 2
(July 17, 2003) and alzo redeployed in Day 3 (July 18, 2003). as planned. Despite the high wind
and swell soon after the mooring deployvment in which mest of the students and some crews were
seasick, we have taken 15 CTD casts and performed some calibrations. 20 yvoung Indonesian
students and scientists have been keeping watch, assisting the CTD works and carried their own
research such as quantify chlorophyll-a concentration, deep sea water sampling, worked on the
INSTANT mocring in the Lifamatola passage (SBE37 and Aanderaa current meter data) wsing
Matlab software as soon as the data came onboard and attended numerous lectures given by the

chief scientists. Hence, we believe the training goals during the voyvage are achieve as well
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Dt Susanto (Lament-Dioherty Earth Observatory of Columbia University, USA)
Hendrik van Aken (INIOZ, The Netherlands)
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Sven Ober, NIOZ

Jack Schilling, NIOZ
Danny Maclaughan, CSIRO
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INSTANT-LEG#I1

Makassar Moorings
Cruise Report; Arnold L. Gordon

Baruna Jaya |

Start: Jakarta, 24 November 2006
Intermediate: Balikpapan, 30 November 2006
Makassa End: Bitung, 2 December, 2006

Haliranilan
x

| Introduction :

[A] INSTANT Scientific Objectives: The aim of INSTANT is to directly measure the
leakage of warm and fresh waters from the westguatrial Pacific into the South
Indian Ocean via the Indonesian passages. Thastdepth distribution of this
Indonesian Throughflow (ITF) has not been well dateed, and this has lead to
ambiguity of the mean and variability of the ITFhelINSTANT project will consist of a
3-year deployment ah situvelocity, temperature and salinity data from tha-8eor to
the surface in the major inflow and outflow straftatmake up the Indonesian choke
point. The array is designed to measure the mass, heat and freshwater

transports that flow into and out of the Indonesian Seas. Five nations compose
the INSTANT collaboration: Indonesia, France, the Netherlands, the USA and
Australia. The Indonesian Ministry of Marine and Fisheries is sponsoring the
Indonesian involvement. Timor Leste kindly provided permission to deploy the
southern Ombai mooring in their territorial waters.

The INSTANT Recovery cruise November-December 28lfd@ard the Baruna Jaya 1 is a
circum-Sulawesi cruise, [Figure 1].



Figure 1 : The Circum-Sulawesi INSTANT Recovery Cruse [November-December
2006]
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[B] INSTANT Leg 1 Objectives

There are 3 objectives of INSTANT leg #1:

1. To recover the two INSTANT Makassar mooringshi@ Labani channel near
2°50'S.

2. Redeploy the Makassar West Mooring, which wellrbferred to as the NOAA-
ITF mooring. It will be deployed at the target amay between MAK WEST 1 and 2 [at
2°51.11'S; 118° 27.33’E], assume at a depth 000213

3. CTD yo-yo [time series] stations near Makassas¥v¥nhooring.

[C] The Plan: the following Plan was presented by A.L.Gordothi® Indonesian
researchers on 25 November. It is noted that the BIsubject to change as realities of
weather & waves plus equipment & people affectsihgation

Arrive at the site of MAK-WEST2: 2°50.298'S; 1°187.377'E, between 2000 and
2400 27 November

Upon arrivalffirst: can we communicate with MAK-WEST?]



Activity 1: At a position no closer to MAK-WEST than 2 kme warry out repeat CTD
[or as often referred to: “Yo-Yo” CTD] to a dept®00 m, with water samples in the
upper 250 m [for Chl-a, as requested by BRKP]. fiine needed for each stations is
about 1 hour. “Repeat” means: a station once estgr hour [or 2 hour]. So that one
hour station; one hour water sampling and restc@gd go to a 2 hour or every third
hour repeat cycle. The details of Activity 1 istopghe head of the CTD team [Endro].
The Yo-Yo time series will reveal the tidal effext stratification of the thermocline
[heaving; changes in dT/dp; ‘steps’].

Activity 2: Beginning ~0530 28 November: Retrieval of MAK-WEISThe procedures
for mooring recovery will be established by mooriegm: Phil Adams, Bruce Huber
Lindsay Pender. These procedures will be discussedl understand what needs to be
done, safety and efficiently.

Activity 3: Go to and retrieve MAK-EAST2: 2° 51.378'S; 118°.BA5’E. Afternoon of
28 November.

Activity 4: Upon conclusion of the retrieval of MAK-EAST2, #00 on 28 November,
head back to the MAK-WEST1 position, where conttiaraof the CTD Yo-Yo time
series will continue, until ~1100 on 29 Novemberafltime series along with the 27
November time series will provide maybe 7 to 9 CSiltions. During this time the
mooring team will tend to the mooring equipment #adlata, and prepare for Activity 5.

Activity 5: Directly after lunch on the J9November the mooring team will re-deploy a
mooring at the MAK-WEST site. After deployment #weact mooring position is
determined by ‘triangulation’. This mooring is theginning of a long term
measurement of the Indonesian throughflow [MakaSgait carries ~80% of the total
ITF]. Activity 5 should be completed by ~1800 26Wémber at which time we head for
Balikpapan, but there may be opportunity for a feare CTD Yo-Yo at MAK-WEST.

[D] See Word File: PARTICIPANTINSTANT_MAKO6.doc fo r photos and names
of the officers, crew and scientists on INSTANT led

[l Makassar Moorings

[A] Background to the Makassar Moorings and the 1' 1.5 years of INSTANT data:

It is estimated that Makassar Strait carries aBo&t of the total Indonesian
throughflow estimated as 10-12 Sv. It accountsafoeven higher percentage of the ITF
within the surface and thermocline, as the eagiathways may be dominated by the
deep overflow across the Lifamatola sill, estimaed..5 to 2.5 Sv. The two INSTANT
Makassar moorings are deployed near 2.9°S witlarLtbani Channel, a 2000 m deep,



45 km wide constriction in Makassar Strait. Westhaf Labani channel is a <10 m deep
coral reef rimming a broad promontory of generat® m deep, confining the
throughflow to the Labani channel. The 1996-98 dadécates that the flow along the
western side of Labani is stronger than that atbegeastern side. A southward speed
maximum was found in the thermocline, 150-200 tariral. Seasonal reversal of the
flow in the upper 50 m is evident. The estimatash$port in 1997 was ~8 Sv. The first
1.5 years of the INSTANT Makassar data set rewnalsh the same along channel
speeds and shear as found in 1997, though witlylatlglhigher estimated transport
closer of ~9 Sv. The strong El Nifio of 1997 may hdepressed the Makassar
throughflow at that time.

The combined INSTANT mooring time series is showragure 2 [taken from
an INSTANT article in CLIVAR Exchanges, 2006].

Figure 2: A composite view of the along-axis speeflsm/sec; tides removed] from
select moorings within each passage as measured ohgy the first 1.5 years of
INSTANT. Negative speeds are towards Indian Ocear©olor coding: Blue:
Makassar; Green: Lifamatola; Orange: Lombok; Purple: Ombai; Red: Timor.

Blue Makassar [Gordon, Susanto; Ffield]

Purple: Ombai [S
Red: Timor [Wijffels, Mclcard]
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[B] The Moorings of the 2' 1.5 years of Makassar INSTANT

Mooring Latitude Longitude Depth deployed
MAK-EAST?2 2°51.378'S: 118° 37.745'E; 1613 m: J0ly 2005
MAK-WEST?2 2°50.298'S: 118° 27.377'E; 2133 m; Jaly 2005
Comments:

» The ‘2’ designation refers to the second deplaynoé the INSTANT Mak moorings on
10 July 2005. The®*ideployment [January 2004 — July 2005] is desighaseMAK-
WEST 1 and MAK-East 1.

* MAK-EAST2: There is some uncertainty in the tgaated position and the actual
position may be ~300 m to the south of the coordihgiven above. MAK-EAST 1 was
at 2°51.522'S; 118°37.734’E.

*The INSTANT MAK-Eastl deployed in January 2004 was532 m south of the
Arlindo MAK-2 [December1996-February1998; 2°51.24138°37.69'E, 1611 m].

* MAK-WEST?2 [2° 50.298'S; 118° 27.377'E; 2133 ms] 1.6 nm north of MAK-WEST
1 [2°51.888'S; 118°27.276'E, at 2117 m]. MAK-Weags set 555 m SW from Arlindo
MAK-1 [December 1996- July 1998; 2°51.69'S; 118%I/E, 2137 -m].

» The INSTANT moorings are separated by ~19.4 knthiwithe ~45 km wide Labani
channel.

The configurations of the MAK 2 moorings are shawrigure 3.



Figure 3 The re-deployed INSTANT MAKs, MAK-WEST?2 [left panel] and MAK-
EAST2 [right panel]
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The tidal currents during the Makassar recoveriserare at neap tide [see moon
phase information, below], the minimum of the fagtrly cycle. The recovery of the two
Makassar moorings are scheduled for 28 Novemberiéployment of the NOAA-ITF
mooring is scheduled for 29 November 2006.

New Moon f Quarter Full Moon "8Quarter
Time [universal]

d h:m d h:m d h:m d h:m

Nov. 20 22:18 Nov. 28 6:29 Dec 5 0:%c 12 14:32



[C] NOAA ITF Mooring

The NOAA mooring will be placed between the locati@f MAK-WEST1 and
MAK-WEST?2, at 2°51.11’S; 118°27.33'E [2°51'06.6"$18°27°19.8"E], about 0.8 nm
south of MAK-WEST?2. A transfer function based oe #hrlindo and INSTANT time
series will allow the MAK-WEST data to be convertech full Makassar ITF. The
MAK-EAST is very close to a constant 80% of MAK-WE&long channel speeds.

The NOAA ITF mooring has instruments placed Depth (m)

well below the high-velocity core of the throughflo The 443 WH75LR ¥
mooring will be instrumented as shown schematiaally ADCP

Figure 4 [to the right].  An upward-looking RDI 475 Aquadopp
Longranger ADCP will provide velocity profiles from current meter
approximately 500 m to near the surface, resoltieg 485 WH300
bulk of the throughflow velocity field without bein ADCP

subjected to the blowover associated with the large
velocities in the thermocline. Additional curteneters,
including an RDI 300 kHz Workhorse ADCP, will prae
velocity measurements throughout the remaindehnef t

water column. Dual acoustic releases will be useglve Aquadopp
an added measure of reliability. The ADCPs are 728 current meter ﬁ
mounted in syntactic foam buoys with in-line mogrin
cages. Backup flotation is provided by distribuigais 739 glass ball
ball floats in plastic hard hats. floats (8)

All of the instruments will be equipped with
battery and memory capacity for a 2 year deploymé&iot
the ADCPs, this entails using a sampling rate & on
ensemble per hour. The Aquadopps will also béoset 1496 ﬁgﬁz b(zl)l
hourly sampling, but they can also record burstsigter Aquadopp |
frequency samples for diagnostic purposes. Tleases 1519 current meter
will be prepared for 4 year endurance.

12’ Drouge

The ADCPs, syntactic foam buoys, and Aquadopp }
current meters will be provided by LDEO after reepy 2110 glass ball
of the INSTANT moorings. We are requesting furals t floats (6)
purchase 2 ORE 8242 acoustic releases, 20 17” Benth 2113 8242 release(2)
glass ball floats, mooring line, shackles, batterachor,
and related hardware which will not be availabtexfr 2137 anchor 1150 kg

recovery of the INSTANT MAK moorings.



Il CTD Program:

As we are likely to arrive at the first mooringesiMAK-WEST?2 in the evening
~7 pm, 27 November, we will commence with yo-yo CBidgce every three hours to a
depth of 500 meters. The CTD stations will be ~IrPta the east of Mak-WEST?2,
returning to the position as we drift more thamb® away from initial station. See Plan
above.

IV Chronological Narrative & Comments

Chronological Narrative; all times are local; wevadced clocks 1 hour relative to
Jakarta time on evening of 5 July, putting us otaWime, GMT+8.

24 to 27 November 2006, Friday to Mondaskarta to MAK MooringsWe departed
Jakarta slightly after 3 pm Friday, 2ovember 2006, proceeding eastward at rate of
generally at 10 kts. Clocks advanced 1 hour at 226 November. Meeting was held
at 2 pm 28 with ship officers, crew and scientists aboutrti@ring recovery and
deployment procedures. A.Gordon gave two introduncto physical oceanography
lectures to the BRKP on the®@nd presented the general plan for the cruiste2¥’ .

Evening of 27 NovembeBegin Yo-Yo CTD at site near Mak-West2 at 203€aldime.
Unfortunately we were not able to communicate i release when we tried at 7-8 pm.
The ship is noisy and we might not have heard ydpdbm the release.

28 November, Tuesday, [Recovery of MAK- WEST?2 &BASThree CTD with water
samples during the night, last ended at 2:45 art{iades are local]. At 4:30 am we
headed for the MAK-WEST2 site. We heard the reletsb:20 am, having sonar off did
the trick. Released at 5:30, spotted at 5:36 AMo®weather, 2’ waves, ~ 5 kt wind. Sun
rise ~5:45 am. Top floatation on deck at 6:59 ammpketion of MAK-WEST?2 recovery
at 8:58 am, about 3.5 hours since release.

Squall as we head for MAK-EAST2, heavy rain, windl kig, waves ~5’, visibility
~1 km, so we will have to wait it out before dealivith MAK-EAST2. In continued
squall [improved visibility] MAK-EAST?2 was poppedl:42 am, sight at 10:45 am,
very close to the ship. Small rubber boat snaggadound 11:05 and the retrieval
began. Top float in at 11:25 am. Recovery complé#d4 am. Whereas MAK-WEST?2
had little bio fouling, MAK-EAST2 had ‘sticks’ afraething on one side of the WHO 32"
float and on at least one of the 750 m Benthodd|adso on one side. Was this side
downstream? The long ranger ball had the variodadchted bio.

Following the mooring recovery a series of CTDhmitater samples for
productivity were obtained into the late morning28fNovember. The data from the
moored instruments were downloaded and preparatiwriemorrow’s deployment of
the NOAA-ITF mooring began.



29 November NOAA-MAK:

The target site for the NOAA mooring is betweenlteations of MAK-WEST1
and MAK-WEST2, at 2°51.11'S; 118°27.33'EARGET: 2°51'06.6"S; 118°27'19.8"E,
about 0.8 nm south of MAK-WEST?2]. As the currenVslK-WEST2 based on the
mooring CTD period is towards the SE between 126 kts, and that we want an ~0.5
kt relative motion to the surface ocean flow, wamplo back down on the NOAA-ITF
deployment, beginning about 1 nm northwest of MAKE®BT 2, which was at,
2°50'17.88"S; 118°27°22.62"E, and head northwed.&tkt relative to the surface to
‘fall-back’ on the target [mid-way between the MAXS]. The deployment begins it
48 30" S; 118° 25’ 00" Eabout 2.88 nm from target. For a movement towtrdNW
of 0.5 kt relative to a current of 1.8 kt curremtihe SE we have 2.22 hours 2 hours and
13 minutes.

In the afternoon the NOAA-ITF mooring was deployét the target given
above. The operation began at 1:21 pm, ended & @gr3. Mid-way we had to shift
eastward as the ship drift was to the south nahé&southeast. We were on a course to
deploy at the target, but when the anchors wereastd we were to the south of the
target, closer to MAK-EASTL1.

NOAA-ITF was deployed &° 51'31.98” S: 118° 27’ 50.88"E riangulation
began at 5:20 pm.ended successfully at 6:30 prstehing from the bow works fine,
even with the sonar on.

NOAA-ITF is ~0.45 nm to the south; ~0.50 nm to thstear about 0.67 nm to
the SE of the target. It is close to MAK-WEST1 652.888’'S; 118°27.276'E and to
Arlindo MAK-1 of 2°51.69'S; 118°27.51'E.

Triangulation value:2° 51.883'S; 118° 27.776’H his is further south than
mentioned above [anchor release, but its fall mak southward current. Depth 2197 m.

Thursday, 30 November: Packing and to Balikpapan.

V Conclusion: Data Return

Excellent data return! Everything worked but thevdward looking WorkHorse
ADCP placed directly below the upward looking laoagge ADCP near 300 m depth on
MAK-WEST?2, but then there was a current meter & @0Owithin the its intended range
of coverage. Most importantly was the long rangessked, as they cover the
thermocline, The t-pods provided a more completene:that achieved in the first 1.5
years, but some did not cover the full period ef MAK2 deployment.

What a wealth of data, nearly a 3 year record efMlakassar contribution to the
ITF. In legs 2 and 3 of the cruise the INSTANT mnogs in the other key ITF passages
will be recovered. If all goes well we will havdantastic observational data set. We all



look forward to delving into these data in the cogwyears to produce a deeper
understanding of the ITF, its forcing and of itgiomal and larger scale impact.

And the NOAA-ITF mooring was successfully deployedallow continuation of
the INSTANT Makassar time series.
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INSTANT Cruise Report
Baruna Jaya |
Lifamatola and Ombai Strait Moorings and SPGA, Reg
3-10 December 2006

1. Introduction:

INSTANT Scientific Objectives

The aim of INSTANT is to directly measure the legéaf warm and fresh waters from the
western equatorial Pacific into the South Indiare&rctvia the Indonesian passages. The size and
depth distribution of this Indonesian ThroughfloWK) has not been well determined, and this
has lead to ambiguity of the mean and variabilitthe ITF. The INSTANT project consisted of

a 3-year deployment ah situvelocity, temperature and salinity data from tea-foor to the
surface in the major inflow and outflow straitstth@ake up the Indonesian choke point. The
array is designed to measure the mass, heat astdvager transports that flow into and out of

the Indonesian Seas. Five nations participate 8TIANT: Indonesia, France, the Netherlands,
the USA and Australia. The Indonesian Ministry odfihe and Fisheries is sponsoring the
Indonesian involvement.

Cruise Objectives

Specific objectives of the INSTANT Leg 2 cruise:are

- To recover of the INSTANT moorings in Lifamatola&@t and North Ombai in Indonesian
waters, and the South Ombai mooring in Timor Leséers, that were redeployed in
June 2005.

- To recover the INSTANT shallow pressure gauges ®PG&ne on either side of Ombai Strait
at Alor and Timor Leste, and one at Roti.

- To collect property profiles in the Straits via CTikzasurements.

- To provide training for young Indonesian scientmtsocean mooring technology, the
oceanography of the Indonesian Throughflow andrdtcs.

Itinerary

Leg 2

Depart Bitung: 11:00 Sunday 03 December 2006.
Arrive Kupang: 07:30 Tuesday 10 December 2006.

Science Personnel:

Kees Veth (NZOI, Netherlands, Chief Scientist)
Susan Wijffels (CSIRO, Australia, Co-chief Scistiti
Dwi Susanto (LDEO, USA, Co-chief Scientist)
Janet Sprintall (S10, USA, Co-chief Scientist)
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Il Cruise Summary

A brief narrative of the daily events of the cruis@iven in Section Ill. The cruise track and
location of the mooring and pressure gauge receseare shown in Figure 1. The positions and
times of the mooring recovery are given in Tabléhg; pressure sensors in Table 2; and the CTD
casts are in Table 3.

lll. Brief Cruise Narrative.

(all times local, and indicated if retarded/advahosative to GMT)

Bitung WITA Time (GMT+0800)

3 December 2006:
Depart Bitung, Sulewesi at 1100. Fair followingseaad occasional showers

4 December 2006:

Fair, flat and glassy seas: good conditions for mmgoretrieval today. Completed CTD Station
11 at ~0900 just ~0.5 nm north of mooring positioii PCStations 1-10 undertaken on Leg 1 in
Makassar). Lifamatola mooring released and sitéi®4b, recovery begun at 1030. Mooring
recovery completed ~1245. Additional informationaring the Lifamatola mooring recovery
can be found after this cruise narrative.

CTD Station 12 begun 1330, completed 14:47 andmwaleto Ombai Strait.

5 December 2006:

Fair weather and very flat glassy seas, very Mtiled. Transiting Banda Sea en route to Ombai
Strait. Day spent downloading instrumentation fritve Lifamatola mooring, and in preparation
for the North Ombai mooring recovery expected tam@rmorning.

6 December 2006

On site at North Ombai mooring at ~0900 and mooralgased and sited at 0915. Mooring
recovery completed at 1312. CTD Station 13 begur830, completed 1430 and underway to
North Ombai pressure gauge. Began search for Nartbai pressure gauge at 1645 and Paul
Durack, CSIRO, located gauge round 1715. Toodatktoo dark for recovery dive so tied off
marker buoy ready for recovery tomorrow.

7 December 2006

Began North Ombai pressure gauge recovery at @fgDcompleted by 0900. Steam to South
Ombai mooring site and begin recovery around 1E1li§ht breeze kept conditions a little cooler
than yesterday. The ~3200 m mooring recovery wagptzisd around 1600, and relatively
straightforward. Large thunderstorm and lighterofigto the south-east (i.e. coming in from
over Timor Leste) sent everybody inside at 1630DGTation 14 completed at 1750. Cleaned
instrumentation on deck.

8 December 2006

Fine sunny morning, strong current off Timor Le®egan South Ombai recovery at 0745 with
Timor Leste observer Celestino da Cunha Barretol Parack, CSIRO, once again located the
gauge within ~15-20 minutes. Pressure gauge recdwerd back on Baruna Jaya | at ~0830.
CTD station 15 at South Ombai mooring site compl€@20. Underway to recover Roti/Ndao
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pressure gauge. Completed CTD station 16 in the Saa at 1600. Completed CTD station 17
in Savu Sea at 1925.

9 December 2006

Arrive Dao/Roti island ~08:00. Dwi Susanto, Secu@ficer visit island chief for permission to
anchor and remove pressure gauge. Pressure gawogened ~11.30. Explored Dao until 1800
then off to Kupang around 2100.

10 December 2006
Arrive Kupang ~0700.

Recovery of the Lifamatola mooring (December 4thOB)

After the Baruna Jaya | left the harbour of BitSglawesi) on the 3rd of December 2006, the
vessel arrived at the Lifamatola Passage abouy #atkx, on the 4th of December, at 08:00 h
Local Time ( 00:00 UTC).

After a CTD-cast the mooring was released at 022€01:29 UTC) and was spotted at
the surface 09:45 LT. With the rubberboat a lins Wwabught to the pick-up line of the mooring
and the surfaced big orange donut was drawn teltlewith help of the capstan winch. A small
buoy connected to the pick-up line was severelyatershowing that it has been much deeper
than the allowed submersion depth of 2000 m.

Subsequently the syntected foam buoyancy ellipagia an upward looking RDI ADCP
75 kHz longranger (s/n 3553) was safely broughtieck. During the time spend on securing the
donut with the ADCP, the cable that was used taeonthe mooring to the winch snapped.
With shear luck the mooring cable got stuck in meoon deck and could be secured in a quick
action by Sven Ober. A new cable was applied forgong up the mooring.

After this accident subsequently were brought eckd
Seabird SBE37 CTD (s/n 2959),

Aanderaa current meter RCM11 (s/n 403),

Seabird SBE37 CTD (s/n 2672),

Aanderaa current meter RCM11 (s/n 243),

Seabird SBE37 CTD (s/n 4139),

RDI ADCP longranger 75 kHz (s/n 3714),

Seabird SBE37 CTD (s/n 2674),

and finally the IXSEA releases appeared on dedRa7 LT

The Dutch team greatly acknowledges the help oPthie the crew of Baruna Jaya | and all
other that contributed un-noticed during the recgve

After recovery of the mooring the instruments weecked. It appeared that all instruments had
performed well except for two pressure sensorsvm3$eabird SBE37 (s/n 2674 and s/n 2672
partially). This was due to a known technical mactire problem. All instruments were still
operating at the moment of recovery. In contrashéoprevious deployment, the ADCP's were
active over the whole range of bins.

Due to the blow-down of the mooring by the straéidgl current (occasionally > 2m/s)
the lower instruments may have touched the bottomparticular the acoustic releases showed
many scratches and the Seabird SBE37 CTD (s/n 2&ird¢ almost loose from the cable,
probably by forces on the bottom. Seabird SBE37 @3B 4139) was also hanging on one
clamp, but this was probably caused by vibrationhe cable. A loose part of the clamp had
scratched severely on the surface of the CTD,Hmutlata appeared good.
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First impression of the data

From the pressure meters in the Seabird CTD'sveeng clear that the mooring had experienced
regular blow-downs on the rithm of the tide. Dursmging tide the upper Seabird CTD showed a
vertical excursion from 800 m to 1800 m. This metinad the upper ADCP has the character of a
Lowered ADCP and the Seabird CTD's profiling CTD'ee bottom ADCP regularly showed

tilts of more than 20 degrees, but during a comalale part of the tide the data looks usable.
Most problematic will be the interpretation of tAenderaa current meters on a strongly tilting
cable. With interpolation the missing pressure @éthe SBE37 (2672) must by calculated.

In general it looks as if a good set of data isectdéd over a period of about 500 days.

Data storage
All the data have been downloaded after recovedylseen copied on several independent media.

Copies of the data were given to other cruise @pents. The data are in raw format andd final
conversion will be done at the Royal NIOZ.

Figure 1: Ship track for INSTANT recovery leg 1 (blue lingjth location of INSTANT
moorings (red diamonds) and shallow pressure gainfes diamonds).
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Table 1 Mooring recovery times, anchor drop positionsifir2005 deployments) and depths.

Date/Time Position
Mooring (GMT)
Recovered
04/12/2006 | 126° 57°' 50.8’"E| 2030 m
Lifamatol 0330 1° 49’ 5.88"S
a
Ombai 06/12/2006| 125 02.268'E 1315 m
North (1) 0530 8° 24.044’S
Ombai 07/12/2006| 125 02.262'E 3203 m
South (2) 0400 8° 32.335S

Table 2: Location and dates of shallow pressure gauges eeedv

Date/Time GPS Position

Pressure Recovered (GMT)
gauge
North Ombai 07/12/2006 0000 125 04.346E
(Alor) 8°21.073S
South Ombai 08/12/2006 0030 125 06.579E
(Timor Leste) 8° 39.868E
Roti 09/12/2006 0300 122 40.941E

10°49.19 E

Table 3 Locations, times and depths of CTD casts comglete

Station | Start Date/Time Latitude Longitude Cast Depth
(GMT) (m)

11 04/12/2006 09:09 1°48.70' S 12657.92’E | 200

12 04/12/2006 13:33 1°50.31'S 127 3.39' E 200

13 06/12/2006 07:53 8°16.96’ S 12510.6' E 200

14 07/12/2006 09:07 8°32.51'S 1250.99' E 200

15 08/12/2006 01:20 8°39.3' S 128413 E 200

16 08/12/2006 15:12 9°35 S 124 15.6' E 200

17 08/12/2006 10:29 9° 145 S 12354.1' E 200
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INSTANT Retrieval Cruise Report

Timor and Lombok Moorings and SPGA, Leg 3.
KR Baruna Jaya 1
Leg 3: Kupang — Bali

December 10 — December 19, 2006

1. Introduction:

INSTANT Scientific Objectives

The aim of INSTANT is to directly measure the |legé&af warm and fresh waters
from the western equatorial Pacific into the Sdathian Ocean via the Indonesian
passages. The size and depth distribution of tlderiesian Throughflow (ITF) has
not been well determined, and this has lead to gqutyiof the mean and variability
of the ITF. The INSTANT project consisted of a Jayeleployment oin situ velocity,
temperature and salinity data from the sea-floah&osurface in the major inflow and
outflow straits that make up the Indonesian chakietpThe array is designed to
measure the mass, heat and freshwater transpattiaiv into and out of the
Indonesian Seas. Five nations participate in INSTANdonesia, France, the
Netherlands, the USA and Australia. The IndoneBanistry of Marine and Fisheries
is sponsoring the Indonesian involvement.

Cruise Objectives

Specific objectives of the INSTANT Leg 3 cruise:are

- To recover of the INSTANT moorings in Timor Passagd Lombok Strait that
were redeployed in June 2005.

- To recover the INSTANT shallow pressure gauges ®PG&ne on either side of
Lombok Strait at Bali and Lombok.

- To collect property profiles in the Straits via CTizasurements.

- To provide training for young Indonesian scientmtsocean mooring technology,
the oceanography of the Indonesian Throughflowathdr topics.

Itinerary

Leg 3

Depart Kupang: 1700 Sunday 10 December 2006.
Arrive Pandang Bai: 0800 Tuesday 19 December, 2006.

Science Personnel:

Robert Molcard (LODYC, France, Chief Scientist Fareign Party)
Janet Sprintall (SIO, USA, Co-chief Scientist)

Susan Wijffels (CSIRO, Australia, Co-chief Scistiti

Dwi Susanto (LDEO, USA, Chief Scientist for IndoresParty)
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Il Cruise Summary

A brief narrative of the daily events of the cruis@iven in Section Ill. The cruise
track and location of the mooring and pressure gaagoveries are shown in Figure 1.
The positions and times of the mooring recoverygaren in Table 1; the pressure
sensors in Table 2; and the CTD casts are in Table

All times are Bitung WITA Time (GMT+0800)

December 10, 2006:After personnel changes, the ship left Kuparngpan for Timor
Passage.

December 11, 2006700am on site for the recovery of Timor 4. Soundedhe
moorings in light winds. Got a range and signafronly one release. We released
mooring and got confirmation, but it never appeatethe surface. Conditions were
very clear and visibility was very good. We trieaumy different positions from which
to contact the mooring releases and tried botlstkeand CSIRO deck boxes. We
successfully ranged on the mooring twice, and gégnradicated it was still on the
anchor, but the signals were weak and noisy. Alftese two faint ranges, further
attempts to ping the releases totally failed andwsee longer sure the mooring was at
the anchor. The lookouts above the bridge wereoak all day and did not site the
mooring in very calm clear conditions. To ensurehad not missed the mooring, we
spent rest of day in a visual sweep for the moafiog 8nm down current back to
the anchor. We then did a nighttime visual 24nmegpwaf the region — taking shifts to
sit out front of the bridge to look for the beadtasher. It was a warm evening — the
Milky Way as spectacular, with many shooting stard distant thunderstorms
providing a light show. Unfortunately no mooringp@ared. In the early morning, a
light was seen and approached — but it turnedomhbeta small fishing vessel. A
frustrating and fruitless day!

Via CSIRO we checked the SIO Service Argos progaaoount to see it the T4
beacon had been picked up by Service Argos. Nesfiar this beacon had been
found. However, we found out that the Lombok Weebrnng beacon had returned a
single fix on November 18, 2006 just south and veé&iombok.

December 12, 2006We set up for Timor 3 retrieval around 0700. Stagalrift to
measure the currents. Overall currents were 1.34nt98T. We steamed into a
sounding position 200m away from anchor with the lsehind us. Successfully
contacted releases and ranged on them. Relea®8@@tand the mooring was spotted.
Retrieval went smoothly and safely in hot clear thea Proceeded to retrieve the
Timor 2 mooring and started sounding at 12:30. rEhease and retrieval went
smoothly with Robert Molcard and the bridge doirtgific job in getting the ship
close to the mooring.

13h:50 Argo hull 1921 deployed at 11° 16’ 42.83132° 51’ 7"E: part of
Indonesian-Australian cooperation for Argo.
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After the mooring retrievals, we spent a long emgmower-washing the floatation,
cleaning instruments and calibrating the clamprmtruments.

CTD Station 18 undertaken at 1800. CTD Stationdri@eted at 1933.

December 13, 20060700 set up at Timor 1 Roti for retrieval. Succelgfsounded
and released the mooring, and was spotted shdrglyeard. It came on board in great
shape — but very fouled with naked barnacles, hgdr@rabs and starfish. Finished
Timor 1 retrieval by 1000.

Proceeded to Timor 4 to attempt to grapple fomtlm®ring. Spent a very busy 3
hours pulling apart floatation, cleaning and stagyviear, so that the back deck could
be rearranged so that the port winch with the thiawling cable could be used. A
huge effort was put in by Phil, Lindsay, Paul Hyremd Paul Durack, and the BJ1
deck crew (Jack) to get ready for the grapple—kbahhe CSIRO grapple hook was
attached to main cable with weak-link 3T shackieadsay measured the diameter of
the main winch and wire thickness to help us figpuehow much wire was out as the
ship has no wire-out meter.

We started a ship drift at 1222 local by followiagoke bottle as a drifter for 35
minutes. Currents were 0.7 knots at Z28lmost due west.

We spooled out 1100 m of wire (300 turns) in 908pth of water. Wire angle was
about 48 which means that the anchor was about 770m behendhip. Lindsay
worked with Jack the bosun to ensure that the wirathadequate stopping power and
that there was a mechanical backup for the airkbigadsay and Jack stopped the
winch several times during the pay-out of the wareheck the break and the winch
power to recover the wire. All went well and Lingis@as satisfied that it was safe to
proceed. During payout, we steamed towards thecaricdm the west, going up
current at 2 knots.

Approach
) 50m
800m T
Anchor @ o
50m l 350m

By 1447, we had 1100m of wire out and were 400mfemchor. All personel
evacuated the back deck as we neared the mooramgpan.ookouts were posted
above the bridge. At 1500 we were due north ofatiehor position. By 1520, we had
swung south and past the anchor position. The latskepotted glass balls on the
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starboard aft of the ship- the beacon, ADCP float @mp clamp-ons. A happy
moment. Once trawl cable was on board we chased tlte mooring and proceeded
to recover as usual. All went very smoothly. Theonmog cable was cut about 50 m
below the VMCM under the beacon. We deemed thaag not worth trawling for
the rest of the mooring — as it was too small gdarPaul Harvey had one more
attempt to acoustically contact the releases, tnifusing signals were returned.

Completed CTD 20 at 1810 and then underway to Ldmbo

December 14, 2006Steaming toward Lombok through the Savu Sea — quiet
sunny conditions. Deck and mooring crew cleanit@ysg, downloading data and
doing calibrations. Data returns generally lookdjo

We get an indication that the ship is running slbfteshwater. Later that day, we
hear the Security Officer is sick and needs togfmee and the Captain would also
want to take on board freshwater. We docked in \§&pn on East Sumba at 1700
alongside some local island trader vessels. Sefakal went ashore on the ferry dock
which was a few kms from town. Selvi and Dwi tobk Security Officer to the

doctor and then hotel and contacted the local Nergonnel to take care of him. We
left for Lombok around 2330 local time. Route isigoof the Nusa Tengarra. CTD 21
completed in the Savu Sea.

Dec 15, 2006Flat calm sunny weather — steamed south of the Nesgarra towards
Lombok strait. Cleaning, inventorying gear, downliogy data and calculating
calibrations etc. A bit of a break for every onpe&acular sunset south of Sumbawa
with dolphin leaping.

Dec 16, 2006Arrived at Lombok E around 0700. Set up for retalev Janet on the
bridge. Currents weak and variable — tide musubarg. First release did not work,
even though it gave a confirmation. Second releas&ed well and up came the
mooring off the port bow! Mooring on board by 10:@0so. Biofouling is heavy in

the upper 150m or so. The back deck was then deame cleared, and we proceeded
to site of Lombok West mooring. Currents are strang knots to the south, indicated
by several drifts with ship aft to the wind andsiight reverse to follow the water.
Currents building to the south.

12:30 Drifted by mooring to sound on it from th@as- absolutely no response from
releases on either deck boxes. Tried again wittesponse. We decided not to waste
the day and so proceeded to recover the Bali pregmuge at 1500. High tide and
visibility in the surface was very low, however weickly located and recovered the
gauge once on SCUBA.Great work by Paul Harvey,t)J&ail Durack and the crew.

CTD22 (Lombok Strait)

Dec 17, 20060700 Attempted another sounding on the Lombokt\Wdeases. Tried
both the CSIRO and SIO deck units to no avail. Puley tried different settings

and frequencies — noisy signals returned. We $entdlease commands again and got
no confirmation. We drifted with the tide and lodkier the mooring. We then moved
to plan for trawling — the back deck was rearrangedl the grapple hook attached to
the heavy cable on the port winch.
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12:30 Started the first trawl sweep in flat cleanditions. Bottom depths were
between 940 and 910m and we put out 900m of w# (@rns of the drum) as the
topography was steep.We spent a frustrating daygdoawl sweeps — a total of 6
sweeps were made over the course of the afterAdmnweather remained clear and
calm. Sweeps were performed both upslope and dopeslf the anchor. Nothing
came up or was spotted. Visability was extremelydgand we were diligent about
keeping a watch above the bridge. It is doubtfaliiooring is at the anchor, or only
the very bottom part remains there.The top pathefmooring likely parted in early
November and is now in the South East Indian Ocean.

Sent an email to Peter Jackson and Ann Thresl&BHRO to ask to put out a
shipping alert for the mooring and to contact tlogd& Australian Navy. Dwi Susanto
and Selvi Makarim alsocontacted Bali and Lombadalmfficials with a description
of the mooring.

CTD 23-25 taken in Lombok Strait.

Dec 18, 20067000 we anchored at Gilli Trawagan to retrieveltbmbok SPGA.
Janet and crew left around 0830 and Dwi Susanteshipds crew went into village to
see the Chief of Police. Rest of science team ackipg, finishing post-calibrations
and continuing to document the shipments. Stayeahahor all night. Shipment
documents passed to Joko and Selvi from DKP.

Dec 19, 2006Arrived at Padang Bai, Bali. Science team left €tifh030.
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Figure 1: Ship track for INSTANT recovery leg 3 (blue lingjth location of
INSTANT moorings (red diamonds) and shallow presgiauges (blue diamonds)
recovered on this leg.

Date/Time Position Depth
Mooring (GMT)
Recovered
Lombok NOT 115° 45.487E 8 910 m
West (1) RECOVERED 26.774'S
Lombok 16/12/2006 115° 53.769'E 1120 m
East (2) 0130 8° 24.566'S
Timor 4 13/12/2006 122 58.360’ E, 902 m
(Ashmore) 0125 11° 31.766' S
Timor 3 12/12/2006 | 1222 57.404'E 12 1386 m
(south-slope) 0100 22.193' S
Timor 2 12/12/2006 11° 16.6084'S 1874 m
(Sill 0500 122 51.506’E
Timor 1 13/12/2006 | 122 46.803 E 12 992 m
(North) 0030 9.677' S

Table 1 Mooring recovery times, anchor drop positionsifir2005 deployments)
and depths.
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Date/Time GPS Position
Pressure Recovered (GMT)
gauge
Bali 16/12/2006 0050 115 42.612'E
8°24.127'S
Lombok 18/12/2006 0200 116° 01.472'E
8°20.874'S

Table 2: Location and dates of shallow pressure gauges eeedv

Station Latitude Longitude Location Time
Number

18 11°16'42" 122° 51'28” Timor2 12/12 17:09
19 11°22'20" 122°57'35” Timor3 12/12 19:33
20 11°31'55” 122°58'11" Timor4 13/12 18:10
21 10°3'7” 121°25'40” Savu Sea 14/12 07:51
22 8°26'50” 115°47'1” Lombok Strait| 16/12 17:05
23 8°27'2” 115°46'24" Lombok Strait| 17/12 17:21
24 8°27°'16” 115°46'17” Lombok Strait| 17/12 17:55
25 8°27°'30” 115°46'11" Lombok Strait| 17/12 18:24

Table 3 Locations and times of CTD casts completed. Masts were to 200m.
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