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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 leakage of Pacific thermocline and 
intermediate waters from the western equatorial Pacific into the South Indian Ocean. The 
Indonesian Passages represent an important ‘choke  point’ of the global ocean 
overturning circulation and the climate system. The size and depth distribution of the 
flow through this choke point remains a troublesome unknown, with currently available 
observations giving ranges from 0-20Sv, thus giving little guide to model results and 
introducing large uncertainties into ocean-based heat, freshwater, nutrient and carbon 
budgets of the South Pacific and Indian Oceans. The deep portion of the flow, in 
particular, is poorly known and can only be measured by long term in situ instruments. 
INSTANT will deliver 3 years of in situ velocity, temperature and salinity data from the 
sea-floor to the surface in the major inflow and outflow straits that make 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 will participate in 
INSTANT: Indonesia, France, the Netherlands, the USA and Australia. By far the major 
share of INSTANT will be carried out by the USA and Australia, with the bulk of the 
work subcontracted to CSIRO Marine Research by Lamont Doherty Earth Observatory, 
Palisades, NY. The Indonesian Ministry of Marine and Fisheries is sponsoring the 
Indonesian involvement.   



 

Cruise Objectives 
·  To deploy one of the moorings comprising the INSTANT array in the waters of 

East Timor in Ombai Strait 
·  To deploy two of the INSTANT shallow pressure gauges (SPGA): one on the 

north coast of East Timor and one off Ashmore Reef in Australian waters. 
·  To collect highly-spatially resolved property and velocity sections across Timor 

Strait 
 
Summary: 
The cruise objectives were achieved safely and on time, in pleasant, though sometimes 
high-current conditions. The INSTANT mooring was deployed in an excellent location 
and without incident. Two shallow pressure gauges were deployed by our Scripps 
colleagues with success, and a five year old instrument was recovered and found to be in 
good condition – we have high hopes for the data it contained. Our first use of the  
Lowered Acoustic Doppler Profiler from the Southern Surveyor went very well, and we 
have collected a fascinating series of hydrographic and velocity profiles from the Ombai 
and Timor Strait. The data retrieved from the CTD system looks excellent.  
 
 Cruise Narrative 
 All times are local. 
 
August 5, 2003 
RV Southern Surveyor (SS) left Darwin around 1100 and steamed towards the test station 
location in the center of the Timor Trench opposite the eastern tip of Timor. Science crew 
underwent induction with First Mate. We had a briefing from the Master and on the 
science plan. 
The mooring was gear was set up in the fish lab for checkout and initialization. 
The Lowered Acoustic Doppler Current Profiler (LADCP) acquisition PC set up opposite 
wet lab bulkhead door. LADCP was cabled together and tested. Once a power supply to a 
converter plug was connected, we were able to successfully communicate with 
instrument. 
Preparation for test cast began: the CTD frame was put together, 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 of water. Acquisition software came up 
well.  The tension reading on the winch was not working, and the altimeter did not work. 
We came to within 160m of the bottom, when the primary conductivity channel showed 
large spikes and offsets. With out the altimeter, we were conservative. We stopped 
lowering, began the upcast and fired all bottles at a depth where the salts looked stable 
~2500db. Rest of cast went ok. 
On deck, we discovered the package had not hit bottom, but the primary conductivity cell 
had cracked. It was replaced. Secondary cell looked fine. LADCP data confirmed we 
were 160m off the bottom. 



The pylon had misfunctioned and none of the bottles had fired properly. No water 
samples were taken.   
We steamed on to the mooring site in Ombai Strait. 
Conditions: Sunny, calm and no swell – gorgeous! Wind picks 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 50m cast to check pylon function. The 
problem appeared fixed. 
North of Timor, we began logging ADCP surface velocities to help determine the phase 
of the tidal cycle. As we approached the nominal mooring site, we began a bathymetric 
survey sweep, and logged currents. As the day progressed the currents built from 0.9m/s 
SW to 2.0 m/s west and we decided not to attempt a mooring deployment in such extreme 
conditions.  
Using information sent from Robert Molcard, LODYC, and with the current information 
we had collected we were able to determine that slack tide would be around 0700 on 
August 8. We aimed to begin the mooring deployment early the next day. 
We conducted CTD/LADCP stations between the mooring site and the coastal sea level 
gauge site, as well as performed two underway transects between these sites. CTD 004-7. 
 
August 8, 2003. Mooring Deployment 
Mooring layout began around 0800 in calm, still conditions. Ship was about 5nmi up 
stream of the target position in case the layout was held up, giving us sea room to drift 
down on the site. However, the layout went smoothly and took about 3 hours in total a 
great job by the mooring engineers and ships crew. Rather than deploy in water a little 
too deep, we decided to drift back to the target position for a few hours. The underway 
ADCP and GPS attitude array kept going off line during the mooring layout which made 
estimating drift a bit difficult. Conditions were very calm and there was little shipping, 
making this possible and safe. 
The mooring anchor was dropped at 1503 in calm seas. The drogue used to slow the 
anchor fall rate opened successfully. We observed the top floats run down towards the 
ship, taking until 1535 to disappear, indicating a fall rate of about 1.6m/s as predicted. 
After about 20 minutes, Kevin and Lindsay used the transponder to communicate with 
the releases successfully. 
To utilize the daylight, we steamed into the coastal pressure gauge site to locate the likely 
position using photos from past installations. We then steamed back to the mooring 
position to range in the mooring position more precisely. Figure 1 and Table 1, show the 
mooring locations. We were happy with the final location, as the further west in the strait, 
the further the mooring is away from the region where the flow is experiencing strong 
cyclostrophic forces as it changes direction from southward to westward. 
 
What Latitude Longitude Depth (m) 
Anchor Release 8º 31.62’S 125º 4.72’E  
Position of Last sighting 8º 32.31’S 125º 3.11’E  
Ranged in Mooring Position 8º 32.00’S 125º 3.86’E 3224 
Table 1: Positions associated with mooring deployment. 



 
We then completed CTD008-010 down the strait axis east of the mooring site through the 
following night. 
 
August 9, 2003: Shallow Pressure Gauge Installation 
The ship was at the pressure gauge position at 0800 in lovely calm conditions with no 
wind. Timor Island has no shelf or coastal plains to speak off, and the land slopes steeply 
into the ocean and continues down to a 3000m depth. We were a few cables from the 
beach in several hundred meters of water.  
The boat was launched and the divers, Janet Sprintall and Paul Harvey from Scripps 
Institution of Oceanography, took the frame for the new gauge and snorkelling gear to the 
site of the old anchor. In the boat were two seamen and Celestino da Cunha Barreto, our 
East Timorese observer.   

 
Figure 1: Bathymetry in Ombai Strait based on data collected by Robert Molcard in 1995 (black), and SS 
(cyan). The green square shows the final mooring position,the blue diamond, the  drop point and the blue 
circle the position the last flow went under. The ‘fall back’ from the drop point is about 1.7km, indicating 
currents of 0.8m/s, in agreement with those observed at the surface. Depth is contoured every 100m with 
every 200m bolded. 
 
They found the old anchor within an hour. They then chose a site for the new gauge, and 
installed the new anchor frame. After marking these with floats, they returned to the 
vessel for the weights. On the second trip they installed the weights, took accurate GPS 
positions. Then they managed to recover a gauge that had been installed in 1995 and was 
not recovered due to the unrest associated with the Timor Independence vote. This gauge, 



when opened later, proved to be in perfect condition, giving us hopes that the data will 
still be available! 
Conditions remained calm and sunny –perfect for the work. Dophins, turtles and possibly 
marlin were seen. The flow was roiling and eddying in the strong Indonesian 
Throughflow currents. 
After recovery of the boat, we then began steaming east to round the eastern end of 
Timor and back west into Timor Strait. The crew and other rugby fans rushed down to 
the galley to watch a match coming in from Dili. 
A tension test was performed on the tension controller on the CTD winch. The tension 
controller is not functioning properly, confirming what the seamen had reported. A 
temporary workaround was decided upon, but this problem needs to be fixed as soon as 
possible to avoid over tensioning the wire and loosing the entire CTD/LADCP package. 
As the termination apoxy hadn’t cured yet we moved over to the second CTD winch 
drum. 
August 10, 2003: CTD/LADCP Section across Timor Strait 
We arrived at our first station location in ~100m depth at 1130. Conditions continue to be 
clear, calm and still. The south coast of Timor is lush and green compared to the north 
side which was experiencing its dry season. 
During the 3rd station on the transect, the wire began to layover on the drum. We had to 
stop the upcast for 3 hours while the ships engineers and Lindsay Pender worked on the 
winch. The bottom chased us for a while but all was well and the cast finished normally. 
The rest of the section proceeded without incident. The LADCP seems to be working 
well and collecting good data.  
August 11, 2003: CTD/LADCP Section across Timor Strait 
We continued the Timor CTD/LADCP section, finishing around 3pm. Having some extra 
time up our sleeves we ran down the section again to do extra stations along the Timor 
slope part of the section. Weather and conditions remain very calm. Janet and Celestino 
saw two large whales in the distance today. 
August 12, 2003 
Steam to Ashmore Reef. Catching up on sleep and processing the LADCP data sets. CTD 
calibration underway. Autoanalyser is still misbehaving. 
August 13, 2003 
SS arrived at Ashmore at dawn and anchored about 2.5 nmi off the reef. To our surprise, 
it was quite a busy place with at least 5 yatchs, a tall ship, a navy patrol boat and the 
permanent Australian Customs boats were moored in the lagoon. At 0840 the ship’s boat 
left with Janet Sprintall, Paul Harvey and Ann Gronell to locate the old anchor and install 
the new anchor frame and gauge. They first checked in with the Custom’s boat. At 1125 
they returned to the ship. On the second trip after lunch, the weights were installed in 
strong currents and poor visibility. RV Southern Surveyor left Ashmore at 1600 to return 
to Dampier 
August 14, 2003 
Steaming to Dampier. In preparation for the Koslow cruise, the tow wire was spooled out 
in deep water and wound back on to test the spooling gear (jury rigged as the spooler is 
broken). Mark Rayner found the last remaining problem with commissioning  the 
autoanalyser – a leak in the phosphate channel in the heating coil. Now the nutrient 
samples collected during the cruise can be processed. 



August 15, 2003 
Steaming to Dampier. Autoanalyser is not working again.  Packing and writing reports. 
August 16, 2003 
Arrived in Dampier at 1100.  
 



Voyage Track 

 
 
  
Ships’ Crew 
 
Murray Doyle   Master 
Roger Pepper   Chief Officer  
John Boyes   Second Officer 
John Morten   Chief Engineer 
David Jonker   First Engineer 
John Hinchliffe  Electrical Engineer 
Malcolm McDougall  Bosun 
Graham McDougall  IR 
Tony Hearne   IR 
Manfred Germann  IR 
Laurence Murray  Greaser 
David Willcox   Chief Steward 
Peter Williams   Chief Cook 
Andy Goss   Second Cook 
 
Science Crew 
Susan Wijffels     Chief Scientist (CSIRO) 
Janet Sprintall   Co-investigator (Scripps Institution of Oceanography) 



Paul Harvey   Mooring engineer (Scripps Institution of Oceanography) 
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 Timor Ministry of Agriculture, Forestry and 
Fisheries. 
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VOYAGE SUMMARY 
 

KR BARUNA JAYA VIII 

INSTANT 2003 Legs 1 and 2 

International Nusantara Stratification And Transpor t program. 

Itinerary 
Leg 1 
Depart Jakarta 2100 hrs, Wednesday, 24 December, 2003 
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 Ilahude (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@ldeo.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 leakage of Pacific thermocline and 
intermediate waters from the western equatorial Pacific into the South Indian Ocean. 
The Indonesian Passages represent an important ‘choke  point’ of the global ocean 
overturning circulation and the climate system. The size and depth distribution of the 
flow through this choke point remains a troublesome unknown, with currently 
available observations giving ranges from 0-20Sv, thus giving little guide to model 
results and introducing large uncertainties into ocean-based heat, freshwater, nutrient 
and carbon budgets of the South Pacific and Indian Oceans. The deep portion of the 
flow, in particular, is poorly known and can only be measured by long term in situ 
instruments. INSTANT will deliver 3 years of in situ velocity, temperature and 
salinity data from the sea-floor to the surface in the major inflow and outflow straits 
that make 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 will participate in INSTANT: Indonesia, France, the Netherlands, the USA 
and Australia  The Agency for Marine Affairs and Fisheries Research (BRKP) is 
sponsoring the Indonesian involvement. 

Cruise Objectives 
 
This cruise is the first of the INSTANT cruises to be undertaken in the Indonesian 
seas. The combined legs 1 and 2 of the cruise surveyed the outflow passages of the 
Indonesian Throughflow along the Nusa Tenggara island chain. Specific objectives of 
the cruise were:- 

·  To deploy seven of the INSTANT moorings comprising the INSTANT array 
in Indonesian waters of Timor, Ombai and Lombok Straits. 

·  To deploy four of the INSTANT shallow pressure gauges (SPGA): one on the 
south coast of Alor, one at Roti and two on either side of Lombok Strait.  

·  To collect property and velocity profiles in the Straits and improve our 
knowledge of the bathymetry near the mooring sites. 

·  To provide training for young Indonesian scientists on ocean mooring 
technology, the oceanography of the Indonesian Throughflow and other topics. 

 
Cruise Days Summary 
 
As part of the December 2002 Implementation Agreement between all INSTANT 
partners, 21 ship-days (16 science days and 5 days transit/port calls) were allocated 
for oceanographic research during legs 1 and 2 on the BJVIII.  This cruise summary 
describes how those days were spent on the Baruna Jaya VIII. The original IA cruise 
plan called for two separate legs with departure from Bali. The ship plan was revised 
for departure from Jakarta (to make loading of the ship easier) with only a personnel 



transfer at Bali (Padang Bay) between legs 1 and 2. A ship-day required for recovery 
of the South Sumba pressure gauge was cancelled.  
 
After the last INSTANT Sunda mooring was deployed in Lombok Strait, Kapten 
Danil informed us that the ship’s engine had serious problems which required 
immediate attention. Upon inspection in Padangbai it was realized that no further 
science work could be carried out. Hence, the cruise ended a day early due to engine 
failure. 
 
The cruise track and location of the deployments are shown in Figure 1. The positions 
and times of the mooring deployments are given in Table 1; the pressure sensors in 
Table 2; and the CTD casts are in Table 3. 
 
All the cruise objectives were completed successfully– all 7 moorings and 4 pressure 
gauges were deployed, as well as 21 CTD stations completed, and an underway 
ADCP data set collected(though compromised by the failure of the ship’s gyro 
compass). The training aspect was a success with many young Indonesian researchers 
and students participating. In addition to their participation in cruise operations, 
several seminars were given by cruise participants on different aspects of the 
Throughflow and on the underway data collected during the cruise. 
 
During the cruise we found that the South Java Current was active with shallow 
easterly flow encountered in Sumba and Ombai Straits. Preliminary analysis of the 
water masses found in the CTD data suggested that Savu Sea waters were flowing 
into the Banda Sea in the upper 150m, in agreement with the measured shears in the 
ADCP currents. Below 150m, a strong Throughflow was found in both Ombai and 
Sumba Straits. In Lombok and Timor Straits, a persistent 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 (Jakarta time is 
GMT+0700). Aboard are 20 scientists and engineers from Indonesia, France, USA 
and Australia. A scientific briefing was held. Watches were established and the 
underway systems started acquisition. 
 
December 25, 2003: A rainy, steamy Christmas Day. We steamed over the Java Sea 
shelf eastward to Timor. A safety drill was held at 0830. We are exploring the ships 
acquisition systems. All acquisitions systems were set to GMT time. The salinity of 
the Aanderra thermosalinograph is stuck at full scale. 
 
December 26, 2003: Steaming toward Timor Strait. The ships gyro was overheated or 
dislodged by the lab door this morning and was turned off. This seriously impacted 
the data collected by the acquisition systems such as the ADCP and swath mapper. 
The gyro was cooled down and cleaned and appears to be functioning again, although 
with uncertain accuracy. We also began to trouble shoot the ADCP. The ADCP does 
not have an internal compass and therefore relies on the gyro for heading information. 



Regular meetings started with science team, with afternoon lectures. Stormy night of 
thunder storms, rain and lightning. 
 
December 27, 2003: Clocks forwarded 1 hour to Witar (central) time: GMT+0800. 
ADCP acquisition went down after it lost bottom track. Janet and Susan continue to 
work on the ADCP. We swapped acquisition to VmDAS and successfully configured 
the instrument for long-ranging at 75KHz.  
 
December 28, 2003: Continue to trouble shoot the ADCP processing software. 
Uneventful steam. Passed through Sape Strait, encountered huge northward tides over 
the shallow sill (~50m).  Crossing the north slope of the Savu Sea we encountered a 
200m thick layer of eastward flow (the South Java Current) underpinned by westward 
flow (the Indonesian Throughflow). We conducted a test of the gyro heading just east 
of Sumba Island at 1300. The ship’s gyro and ADCP bottom tracking heading were 
calibrated together by steaming for 15 minutes over various compass points 
 
December 29, 2003: Pressure gauge installation at Dao, a beautiful island off Roti. 
Ideal weather – calm and sunny. Gauge installation went smoothly. Old gauge from 
1999 was recovered, and a new gauge installed. Some of ship’s company went ashore 
to swim and meet the local people who only get visitors once very 2-3 years. Left Dao 
lagoon at 1600 to steam to Timor 3 mooring site for bathymetric survey. Timor 3 
survey finished at 0100, steamed to Timor 4 for a swath map survey in ~900m water.  
 
December 30, 2003: Finished Timor 4 bathy survey at 0530. Worked with Pak Danil, 
the captain, on a practice mooring drift. Chose starting site for layout. Laid out and 
deployed Timor 4 in only 1.5 hours. We had a ~1 hour tow to the right depth, which 
was a welcome respite for the crew – a very hot steamy day. 
  
Timor 4: Anchor Dropped GMT 03:03 (LT 11:03), Depth = 901.8m,  
Latitude: 11° 31.62’S  
Longitude: 122° 58.493’E 
Slight long swell, light breeze and overcast. 
Ranged in Position: 122° 58.435’ E, 11° 31.703’ S 
 
1300: Steaming to Timor 3 position. 
Timor 3 Mooring: Tried an approach upcurrent but down wind. Wind pushed the ship 
at over 2 knots, so tried an approach into the wind, which worked well. 
 
Mooring layout began: 
Anchor dropped: 08:37:35 GMT at 11°22.147’S, 122°57.531’E in 1391.0m of water 
Last sighting: 08:42:00 GMT at 11° 22.143’ S, 122° 57.445’ E. 
Ranged in position: 11° 22.096 S,122° 57.588 E 
Depth at ranged in position 1386.32m. One of the releases did not respond to polling! 
 
Conducted CTD and ADCP survey across the Timor Strait lead by Pak Gani. CTD 
stations 1-3 (Table 3) were completed. 
 
December 31, 2003: Began layout of Timor 2 at 11:22 GMT. Slight swell, wind 15 
knots from NW. Steamed downstream (west) of mooring location and put ship into 
the wind and current, about 2.5 nm from proposed mooring position. 



 
Anchor dropped at 13:30 GMT 11° 16.48’E, 122° 51.90’E – operation smooth. 
However, we were unable to communicate with the releases as the transponder did not 
work, and so were unable to get an exact mooring position. 
 
Pak Gani and his team continued with CTD station 4 (Table 3) between mooring sites 
2 and 1. After CTD 4, a 9 hour bathymetry survey for Timor 1 mooring – on the 
complicated slope south of Roti. CTD05 was then completed on the south slope of 
Roti in ~200m of water. 
 
After this (early in morning of 01/01/04), more bathymetry survey was done, but then 
it was noticed that the ships gyro was reading completely wrongly, as was suggested 
by the ADCP data. It appears that the ship’s gyro is completely unstable, undergoing 
huge Schuller oscillations of up to 15-30 degrees.  
 
January 1, 2004: The ship was experiencing some swell and moderate winds, and so 
we came to anchor behind an island just south of Roti. Here the gyro was checked, but 
little could be done. We pulled up the anchor and headed off to scope the layout for 
the Timor 1 mooring. Conditions were worsening with winds near 25 knots and 
moderate swell. Prospects for conditions in the next 24 hours did not look good with a 
strong depression located off NW Australia, so we decided to deploy Timor 1. The 
Captain tried the ship at various headings to judge handling in the conditions, before 
choosing a layout direction. We backed down on the mooring driven largely by winds 
and swell.  
 
Mooring layout started at 1000 local time and finished at 11:47.  
Anchor dropped at 11° 09.796’S, 122° 46.805’E in 999 m of water.  
Last sight of the mooring was at 11:50. 
Ranged in position: 11° 9.745’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 1500m (used in Simrad EA500 Data). 
 
Left for Kupang at ~14:00. 
 
It was fortuitous that we managed to deploy all the Timor Passage moorings as during 
the next two days a tropical cyclone developed off the Kimberly coast of Western 
Australia probably making conditions in Timor Passage unworkable. 
 
January 2, 2004: Dropped anchor in Kupang harbour at 0630. Security officer, 
second mate, Dwi and some of our Indonesian colleagues went ashore to get clearance 
for disembarking our French colleagues (Robert, Claudine and Antonio) and Sarah 
(from SIO). Personnel transfer went smoothly. On the back deck, the hold was opened 
and the Lombok and Ombai mooring anchors and floatation spheres where craned to 
the deck and tied down. Instrument boxes and other residuals were put in the hold to 
clear deck space. 
Left Kupang harbour at 1330 for 17 hour steam to Ombai Strait.  
 
January 3, 2004: A bathymetry survey across the target isobath (1500m) for the 
Ombai 1 mooring was completed in the early morning, finishing at about 0700. We 



then performed two 15-30 minute ship drifts to gauge the current which was about 
1.5knts to the east. We then headed to the coast to position the ship for the pressure 
gauge deployment. Dropped anchor at about 0905 local time. Conditions were 
overcast, still and with little swell – ideal. We have seen numerous dolphin and 
possible Sei whales. The coast of Alor island is lovely with large cliffs, white crescent 
beaches and open forest and palms. Local fishermen in dugout canoes came up to the 
ship. Began SPGA deployment at around 0930. Gauge installation finished at 12:00. 
Afterwards the ship remained at anchor while the bridge adjusted the gyroscope.  
 
At 13:30 we left the coast to the general location of the mooring to do another ship 
drift. Once completed at 14:25, we steamed to complete CTD stations (6-7). During 
the night we completed a bathymetry survey on the south slope of Alor between the 
1000 and 1500m isobaths. The slope is extremely steep with few optimal sights of 
lower slope for a mooring. 
 
January 4, 2004:  Completed the bathymetry survey and synthesized results. Janet 
and Susan picked a possible deployment area. We decided to shorten the mooring by 
170m moving our target depth from 1500m to 1330m. The ship did a test approach to 
gauge the currents and speed over the ground from a down current approach (i.e. 
moving ship from west to east onto the mooring site). The easterly flow at the surface 
persisted at about 1 knot, although ADCP suggests large westward ITF at ~200 m 
depth. We began layout of Ombai 1 at LT 0845 in still, overcast conditions and only a 
slight swell. There were large pods of dolphin and possible whales feeding between 
the ship and the coast.  
 
Layout went very smoothly and quickly. On deployment of the drogue we had to slow 
the ship down from 1.5knts to 0.7knts to decrease tension on the line and allow the 
releases to be deployed. The huge double anchor was dropped at 11:30 LT in 1329 m 
of water at 8° 24.098’ S and 125° 0.163’ E (03:30:19 UTC). The ship’s position at last 
sight of the mooring was 8° 24.057’S and 125° 0.434’E.  
 
Upon trying to range on the releases, a reply was audible from the releases but the 
deck boxes could not range on them, despite trying several different locations. We 
then tried a sweep for the mooring using the ship’s sonar system and depth sounders 
but with no success. Finally we ended up ranging on the moorings manually, 
measuring the time delay for the reply signal to arrive at the ship after interrogation. 
After some attempts, this did not provide a clearly convergent position. All in all, we 
spent over 9 hours ranging in this mooring, with only mixed success. It is possible the 
steep topography is resulting in indirect echoes and introducing errors in the 
calculations.  We then moved on to start a set of CTD stations between Ombai Strait 
and the Banda Sea. 
 
January 5, 2004:  Spent the day doing a CTD survey (stations 8-15) of Ombai Strait 
and its feeder straits to the north between Alor and Kambing Islands, and between 
Kambing and Wetar. Weather calm, sunny with slight swell. A spectacular sunset. 
The Lombok moorings were wound on the winch and instruments prepared.  CTD 
stations 8-15 completed. 
 
January 6, 2004: Steaming to Lombok Strait in calm sunny weather, passing the 
spectacular island of Flores. Backing up data and preparing for the Lombok 



deployments. Loss of heading data in the ADCP stream, so restarted with a good 
configuration file to fix the problem. 
 
January 7, 2004:  Continued steam to Lombok Strait in calm, sunny and still 
conditions. Passed two spectacular volcanoes, one of which was Tambora. Two 
beams on the ADCP failed near 5am while crossing to the north of Sape Strait, but 
came up again when restarted.  
 
January 8, 2004: Arrived in Lombok Strait around 0500. Clocks retarded 1 hour, so 
ship is on Jakarta time (GMT+0700). Conducted bathymetric survey around Lombok 
1 (Bali) with target depth for mooring of 900 m. Beautiful sunrise with views to Mt. 
Augung (Bali) and Mt Rinjani (Lombok). Surrounded by small local fishing boats 
until 0830. Strong southward current in early morning that went slack around 0930, 
but ship moving on and off shelf, so possible local effect on current.  
Pressure gauge deployment at Bali began at 0930, with just 1 zodiac and 7 people. 
Strong current prevented use of the work boat. Old anchor located, and new anchor 
with pressure gauge successfully deployed at 1100. Little current or surge present 
around dive site. 
Personnel transfer of our Indonesian colleagues to shore 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. Short bathymetric survey of Lombok 1 
(Bali) undertaken to confirm target position. Conducted preliminary 4-hour 
bathymetric survey of Lombok 2 (Bali) 
 
January 9, 2004: After completing a broad bathymetry sweep for the Lombok 2 site 
in the early hours of the day, CTD stations 16-17 were completed near the mooring 
sites (see Table 3). We then proceeded to position the ship and check the currents for 
the layout of the Lombok 1 moorings.  
 
The currents were flowing southward at 2 knots, and thus we started laying out the 
mooring about 0.8nmi upstream of the target position. Mooring deployment began at 
0847 LT. Conditions were ideal: sunny, calm with little swell. The numerous local 
fishing boats which were out the previous morning were all ashore, leaving an empty 
strait for the deployment. The deployment went smoothly, and the anchor was 
released at 10:46 LT in 921 m of water at 8° 26.281’S, 115° 45.549’E. Ship’s position 
at the last sighting was 8° 26.354’S, 115° 45.627’E at 10:53. Attempts to range on the 
releases using the deck boxes failed, though the releases responded clearly to polling. 
Lindsay was able to range on the moorings using his stop watch. Ranged in position: 
8° 26.387’S, 115° 45.553’E, suggesting a southerly set, in agreement with the 
measured currents. 
 
We left the mooring position and steamed to the Gili islands to install the Lombok 
pressure gauge. The boats left the ship around 3:30pm. The gauge was installed on the 
south-west side of the island, a site we hope is more exposed to the conditions in 
Lombok Strait than the previously used  site on the north-eastern coast. The 
installation went quickly and smoothly despite the falling light levels, and the boats 
returned to the ship at 0530pm. At 700pm the ship left for a night of CTD and ADCP 



surveys across Lombok Strait as ground truth data  for a pilot deployment of  a coastal 
acoustic tomography array jointly sponsored by Hiroshima University and BPPT 
(Agency for Application of Technology) and lead by Prof Arata Kaneko and Fadli 
Saymusudin). The pilot will extend for about 1 month ending on Jan 19, 2004. 
 
Saturday January 10, 2004:  
After the successful completion of the Lombok survey (CTD stations 18-21, ADCP), 
we arrived back at the site for the Lombok 2 mooring near 0600. After experimenting 
with the set and ship handling, we began mooring layout about 0.5 nm south of the 
target site. Conditions were still, flat with good visibility and few small fishing craft. 
The mooring layout went very smoothly, with the anchor dropped at 0956 LT at 8° 
24.144’S, 115° 53.881’E. There was no drogue on this mooring and so it took only 3-
4 minutes to dive below the surface. The ships position at the last sighting at 0956 
was 8° 24.155’S, 115° 53.857’E. Due to concern about the fall rate we stayed near the 
anchor drop position for half an hour in case the mooring had failed on the way down. 
It appeared all had gone well, so we proceeded to sounding in the mooring site. Again, 
attempts to range on the releases using the deck boxes failed, though the releases 
responded clearly to polling. Lindsay was able to range on the moorings using his 
stop watch, and the triangulation results gave good correspondence with the anchor 
drop position. 
After the sounding at 1300, Kaptan Danil determined that there were serious problems 
with the ship engine and so the ship must return to Padang Bay to fix the problem. 
This has meant that our planned scientific CTD survey of the southern Lombok Strait 
has been cancelled. 
 
Sunday January 11, 2004:  
With the ship at anchor in Padangbai, we worked on packing the residuals ready for 
shipping to the US and Australia. Data was backed up, reports finalized and logistics 
for final shipping completed. The Indonesian team left the ship at 0930 with the 
US/Australian team leaving around midday.



 

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

 
Mooring Date/Time 

(GMT) 
Anchor Drop Ranged in 

Position 
Depth 

Timor 4 30/12/2003 
03:03 

122° 58.493’ 
E 11° 31.62’ S  

122° 58.435’ 
E, 11° 31.703’ 
S 

901.8m 

Timor 3 30/12/2003 
08:37 

122° 57.531’ 
E 11° 22.147’ 
S 

122° 57.588’ 
E 11° 22.096’ 
S 

1386.3m  

Timor 2 31/12/2003 
13:30  

11° 16.48’ S 
122° 51.90’ E 

- 1890m (est.) 

Timor 1 01/01/2004 
05:47 

122° 46.805’ 
E 
11° 09.796’ S 

122° 46.788’ 
E 11° 9.745’ S  

741.42m(1006m 
nearest obs) 

Ombai 1 (N) 04/01/2004 
03:30 

125° 0.163’ E 
8° 24.098’ S  

Likely close to 
anchor drop 

1329m 

Lombok  1(W) 09/01/2004 
03:46 

115° 45.549’E 
8° 26.281’S  

115° 45.553’E 
8° 26.387’S 

921m (?) 

Lombok  2(E) 10/01/2004 
02:56 

115° 53.881’E 
8° 24.144’S 

Same as 
anchor 

1144m 

 
 

Table 2 Location and dates of shallow pressure gauges deployed during 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 3 Locations, times and depths of CTD casts completed on Leg 1. 

 
Station  Date 

Time (GMT) 
Latitude Longitude Max 

Press. 
(db) 

Depth 
(m) 

01 DECEMBER 30 
2003 
12:37  

11° 33.961’ S  
 

122° 59.17’ E 603     770 



02 DECEMBER 30 
2003 
14:33  

11° 25.09’ S 122° 56.46’ E 1029 1197 

03 DECEMBER 30 
2003 16:34  

11° 19.253’ S 122° 53.594’ E 1660 1773 

04 DECEMBER 30 
2003 
04:37  

11° 11.893’ S 122° 49.594’ E 1105 1167 

05 DECEMBER 30 
2003 
15:30  

11° 06.350’ S  
 

122° 47.120’ E 310 411 

06 JANUARY 03 2004 
07:32  

08° 26.79’ S 124° 57.991’ E 2366 2800 

07 JANUARY 03 2004 
09:40  

08° 28.05’ S 124° 59.712’ E 3000 2293 

08 JANUARY 04 2004 
15:40  

08° 22.175’ S 125° 09.440’ E 561  944 

09 JANUARY 04 2004 
17:03  

08° 18.556’ S 125° 14.931’ E 883 1319 

10 JANUARY 04 2004 
19:25  

08° 17.226’ S 125° 21.771’ E 886 793 

11 JANUARY 04 2004 
23:00  

08° 05.865’ S 125° 37.352’ E  750 889 

12 JANUARY 05 2004 
00:22  

08° 03.04’ S 125° 39.15’ E 1092 1280 

13 JANUARY 05 2004 
04:02  

08° 00.885’ S 125° 20.972’ E 3945 4370 

14 JANUARY 05 2004 
08:43  

07° 58.647’ S 125° 04.454’ E 2423 3704 

15 JANUARY 05 2004 
10:56  

08° 03.516’ S 125° 04.482’ E 1984 3000 

16 JANUARY 08 2004 
21:02  

08° 22.634’ S 115° 53.713’ E 1069 1153 

17 JANUARY 08 2004 
23:05  

08° 25.009’ S 115° 49.353’ E 1201 1258 

18  JANUARY 10 2004 
1235  

08° 22.288’ S 
 

115° 57.766’ E 1100  1132 

19  JANUARY 10 2004 
1634  

08° 22.288’ S 
 

115° 57.766’ E 1100  1132 

20 JANUARY 10 2004 
1720  

08° 39.870’ S 
 

115° 48.450’ E 271  475 

21 JANUARY 10 2004 
1832  

08° 39.384’ S 
 

115° 39.409’ E 455  505 

 



Voyage Track 

 
Figure 1 Ships track for legs 1 and 2 (black line) with the locations of the INSTANT moorings (red 
diamonds), shallow pressure gauges (cyan diamonds) and CTD stations (open circles).  
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Figure 2  Ships track for legs 1 and 2 with preliminary 40m ADCP currents (relative to a deep 
reference layer). The Indonesian Throughflow is evident in Timor and Lombok passages, while in 
Ombai  and Sumba Straits, the upper 150m were flowing eastward, indicating that the South Java 
Current was active during the cruise. 

 
 
 
  



Table 4: Equipment deployed on the moorings deployed during Legs 1 and 2.  
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Legend:         
Tidbit  Small low resolution temperature logger    
SBE39 High 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 temperature, salinity and 
pressure sensors. 
ADCP300 Acoustic Doppler current profiler at 300kHz-measures currents to a 
range of 140m. 
ADCP150 Acoustic Doppler current profiler at 150kHz-measures currents to a 
range of 200m. 
ADCP75 Acoustic Doppler current profiler at 75kHz-measures currents to a 
range of 500m. 
RCM7/8 PT Recording current meter - measures currents, and usually pressure and 
temperature 
ACM Acoustic point current meter - measures currents and temperature at a point.
  
AR Acoustic release - sound activated release for mooring retrieval.   



 
Ships’ Crew 
 
Irham Danil, B. Sc.   Master 
Martoni Wibowo   Chief Officer  
Bangun Aritonang   Second Officer 
Indra A.S.    Third Officer 
Sukarman    Chief Engineer 
Deni Purnomo    Second Engineer 
Sudirman    Third Engineer 
Priyadi Dwi Santoso S.T.  Electrician 
Nuratmodjo    Bosun 
M. Husni A. Pi   Ship’s Secretary 
Sumadyo    Quatermaster I 
Edy Endrotjahyo   Quatermaster II 
Sugiman    Quatermaster III 
Ali Samilun    Engine Room Assistant 
Yefrizal    Greaser 
Fadil     Greaser 
Mudi Setiabudi   Greaser 
Arifin Djelan     Chief Cook 
Maulana Yusuf   Second Cook 
Zaenudin    Chief Steward 
Supardi     Steward 
Jefry Jiwansyah   Seaman 
Praditya Avianto, A. Md.  Administrator 
 
Science Crew 
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Chief Scientists: 
Susan Wijffels, CSIRO, Australia. 
A.G. Ilahude, P2O LIPI, Indonesia  (Leg 1) 
Indra Jaya, Marine Science & Tech. Dept., IPB, Indonesia (Leg 2) 
Janet Sprintall, Scripps Institution of Oceanography, USA 
Robert Molcard, LODYC, Paris, France. 
Dwi Susanto, Lamont-Doherty Earth Observatory, USA 
 
Engineers: 
Claudie Bournot, INSU, Brest, France 
Antonio Lourenço, LODYC, Paris, France 
Lindsay Pender, CSIRO, Australia 
Danny McLaughlan, CSIRO, Australia 
Paul Harvey, Scripps Institution of Oceanography, USA 
 
Science Team Leg 1: 
Dr. I. N. Arnaya, IPB, Indonesia 
Agus S Atmadipura, IPB, Indonesia 
Jemmy Manan, UNIPA, Indonesia 



Donwil Panggabean, UNRI, Indonesia 
Semeidi Husin St, BRKP-DKP, Indonesia 
Salvienty Makarin, BRKP-DKP, Indonesia 
Yulius, BRKP-DKP, Indonesia 
Adriani S. Pi, IPB, Indonesia 
Sarah Zedler, Scripps Institution of Oceanography, USA 
 
Science Team Leg 2: 
Yuli Naulita, IPB, Indonesia 
Fadli Syamsudin, BPPT, Indonesia 
Widodo S. Pranowo, BRKP-DKP, Indonesia 
Hilman A.,UGM, Indonesia 
Donwill Panggabean, UNRI, Indonesia 
Semeidi Husin St, BRKP-DKP, Indonesia 
Anastasia R. Tisiana D.K, BRKP-DKP 
Adriani S. Pi, IPB, Indonesia 
 
Security Officer: 
Kapten Laut Sarwonono Edi, AL, Indonesia 
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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 leakage of warm and fresh waters 
from the western equatorial Pacific into the South Indian Ocean via the Indonesian 
passages. The size and depth distribution of this Indonesian Throughflow (ITF) has 
not been well determined, and this has lead to ambiguity of the mean and variability 
of the ITF. The INSTANT project will consist of a 3-year deployment of in situ 
velocity, temperature and salinity data from the sea-floor to the surface in the major 
inflow and outflow straits that make 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 are participating in INSTANT: Indonesia, France, 
the Netherlands, the USA and Australia. The Indonesian Ministry of Marine and 
Fisheries is sponsoring the Indonesian involvement.   
  

Cruise Objectives 
The objective of Legs 1 and 2 of the INSTANT cruise is to survey and service 
equipment in the outflow passages of the Indonesian Throughflow along the Nusa 
Tenggara island chain. Specific objectives of the cruise are:- 
·  To recover and redeploy 7 of the INSTANT moorings comprising the INSTANT 

array in Indonesian waters of Timor, Ombai and Lombok Straits first deployed 
in December 2003, and recover and redeploy the mooring in Timor Leste 
waters first deployed in August 2005. 

·  To deploy 5 of the INSTANT shallow pressure gauges (SPGA): one on either side 
of Ombai Strait at Alor and Timor Leste, one at Roti and two on either side of 
Lombok Strait.  

·  To collect property and velocity profiles in the Straits via ADCP and CTD 
measurements. 

·  To provide training for young Indonesian scientists on ocean mooring technology, 
the oceanography of the Indonesian Throughflow and other topics. 

 

Itinerary 
Leg 1 
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 (SIO, USA, Co-chief Scientist) 
Indra Jaya (IPB, Indonesia, Co-Chief Scientist, Leg 1) 
Susan Wijffels  (CSIRO, Australia, Co-chief Scientist) 
Robert Molcard (LODYC, France, Co-chief Scientist) 
Gani Ilahude (LIPI, Indonesia, Co-chief Scientist, Leg 2) 
Dwi Susanto (LDEO, USA, Co-chief Scientist) 
 

II Nusa Tenggara Moorings: Cruise Summary 
 
As part of the December 2002 Implementation Agreement between all INSTANT 
partners, 28 ship-days (23 science days and 5 days transit/port calls) were allocated 
for oceanographic research during legs 1 and 2 on the BJVIII. The original IA cruise 
plan called for two separate legs with departure from Bali. The ship plan was revised 
for departure from Jakarta. In the IA, it is agreed between all parties that all transit 
time from Bali to Jakarta, and all port calls are to be paid for by Indonesia (i.e. in the 
IA, for legs 1 and 2, this amounts to 4 days transit and 1 day port call). However, in a 
pre-cruise meeting between the cruise Co-Chief Scientists and BRKP and LIPI, the 
additional 5 days required to complete the 28 day cruise of Leg 1 and 2 was paid for 
by Dr. Susan Wijffels by exchanging the cost of 2 INSTANT training visits to CSIRO 
for ship time payments.  
 
The planned cruise departure date of 7 June from Jakarta was delayed until 12 June 
2005.  
 
Clearance to deploy the mooring and pressure gauge in Timor Leste waters was not 
achieved before the cruise departure. The IA states that it is the responsibility of 
Indonesia BRKP to gain clearance from Timor Leste for the redeployment and the 
recovery cruises. The Chief Scientists were hopeful that BRKP would continue to 
pursue this with Timor Leste while Leg 1 was underway. We also approached 
respective representatives from Australia, France and delegates of the ATSEF group 
who met in Dili on June 25-26, to help with the facilitation of clearance between 
Timor Leste and Indonesia. Clearance was finally given on 30 June 2005, and we are 
extremely grateful to the Timor Leste Minister for Agriculture, Forestry and Fisheries, 
Mr. Estaulislau Aleixo da Silva, Dr. Indroyono, Dr. Suharsano, Dr. Sugiarta, Dr. 
Tonny Wagey and Dr. Merrilyn Wasson of ATSEF, and Dr. Dwi Susanto and Captain 
Danil on the Baruna Jaya VIII for their hard work and diplomacy in attaining 
clearance and making the INSTANT program a true success. The resulting data have 
proved the INSTANT mooring in Timor L’Este waters is indeed crucial for 
INSTANT science goals. 
 



The cruise track and location of the mooring and pressure gauge deployments are 
shown in Figure 1. The positions and times of the mooring recovery and deployments 
are given in Table 1; the pressure sensors in Table 2; and the CTD casts are in Table 3.  
 
Overall, we had 100% success in mooring recoveries and redeployments on 
INSTANT Legs 1 and 2, which strongly attests to the capable design and deployment 
strategies of the CSIRO and LOCEAN Mooring team. The data returned by 
instrument and mooring is given in Table 4. 
 
During the two legs, X young Indonesian students and scientist participated in the 
voyage by standing watch, assisting in CTD and fish survey work, carried out their 
own research such as plankton sampling, worked on the INSTANT data as it came 
aboard and attended numerous lectures/training sessions by the chief scientists and 
engineers. Hence we believe the training goals for the cruise were achieved as well. 
 

III Brief Chronological Cruise Narrative 

  
(All times are local, and indicated if clocks are advanced or retarded relative to GMT) 
LEG 1: 
 
Jakarta (WIB) Time (GMT+0700) 
 
12 June 2005:  Departed Jakarta at 1130 in relatively calm seas after a ceremonial 
send-off by Dr. Indroyono Soesilo (Chairman, Agency for Marine and Fisheries 
Research, BRKP); Dr. Sugiarta Wirasantosa (Director of Research Center for 
Maritime Territories and Non-living Resources, BRKP) and Dr. Suharsono (Head of 
P20-LIPI). Aboard are 32 scientists and engineers from Indonesia, France, USA and 
Australia. Watches were established for the students, on the same 4 hour system as the 
ship’s crew, and the underway acquisition systems started. CSIRO mooring engineers 
Danny McLaughlan and Lindsay Pender met with Captain Danil and the deck crew to 
discuss mooring deployment and recovery strategy, and the safety proceedures for this 
work. 
 
13 June 2005: Transit to Lombok Strait, all underway systems up and running and 
mooring preparation underway. Robert Molcard (LOCEAN) gave a presentation on 
the Timor and Ombai mooring data. Ship safety drill held at 1400. 
 
14 June 2005: Good conditions, calm seas. Continue transit to Lombok St. Janet 
Sprintall (SIO) gave a talk on the shallow pressure gauge data. Students, Dwi Yannea 
Qurnia Hani (IKT-IPB Indonesia), Ferry Fernendi (IPB-Indonesia), Dian Wisudawati 
(ITK-IPB Indonesia) and Kandaga Pujiana (ITB-Indonesia) gave excellent talks on 
their proposed research in the Lombok Strait. Clocks forwarded 1 hour to Wita time at 
~1600. CTD Station1 done north of Lombok Strait at 20:07  (local time) and 
completed at 20:57. 
 
WITA Time (GMT+0800) 
 



15 June 2005: Completed CTD Station 2 at 00:56 local time, just north of Lombok. 
Calm seas with strong internal wave packets visible, moving in a north-westerly 
direction every ~35 minutes. The volcanoes Mt Augung (Bali) and Mt Rinjani 
(Lombok) are spectacular in the clear morning light. Swath mapper was on incorrect 
GMT time since Jakarta, so now corrected.  
Recovery of Lombok 1 (West) began at 0700. Released at 0725, sited at 0745. Zodiac 
launched to grapple mooring line with line from ship, but needed to get the BJVIII 
closer as limited length and drag great. Top float on board at 0847, completed 
recovery at 1007.  
Recovery of Lombok 2 (East) began at 1250 local. Released at 1253, sited at 1256. 
Text-book recovery with lovely flat glassy seas, and mooring streaming to the south 
in the main Throughflow. Happily, we are having neap tides in Selat Lombok for the 
next few days, so our strongest flow will be the ITF. Recovery float and top ACM on 
board at 1329 with complete recovery at 15.05 local. Both recoveries the mooring 
streamed out southwards with the main ITF. On to CTD station 3, 4, 5, 6 and 7 
between both mooring locations. 
 
16 June 2005: Arrived at Gili Trewangan to meet with Deputy Village Chief Tuapik 
at ~ 8.30 am and to notify them that we will be recovering and redeploying the 
pressure gauge. Indonesian students go ashore on east side of island to the village. 
Paul, Janet, Sumadyo, Widodo, Ariane and Antonio leave BJVIII at ~13.30 to search 
for Lombok pressure gauge. Unsuccessful snorkeling, so called Chief Taupik at 
~1600 and he came and located the pressure gauge at ~1630, too late for recovery. 
Tied a marker buoy to it, and will retrieve it in 2 days time. Picked up Indonesian 
students at ~2000, and steamed to CTD stations in strait. 
 
17 June 2005: Completed CTD Stations 8, 9 and 10 along the axis of Lombok Strait 
during the early morning. Depart BJVIII with strong southward current at 0930 for 
Bali pressure gauge. Recovered and redeployed the Bali pressure gauge in good 
visibility, and went back at BJVIII by 1200. Steam to Lombok West (formerly known 
as Lombok 1) site and begin mooring layout at 1455, and 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: 115° 45.492’E 
Ranged in Position: 115° 45.487’E, 8° 26.774’ S 
 
Completed CTD Station 11, north of Lombok Strait. 
 
18 June 2005:  Completed CTD stations 12 and 13 north of Lombok Strait during 
early morning. Sumadyo, Janet and Widodo recovered and redeployed the Lombok 
pressure gauge relatively quickly as it’s location was now marked by a buoy, and Paul 
Harvey had pre-prepared the replacement pressure gauge for ready deployment. 
Departed ship at 9.30 am, 40 minute dive and back at ship at 11.00 am.  Completed 
CTD station 14 at mooring location. Mooring preparation for Lombok East (formerly 
known as Lombok 2) continues until 3 pm. Began drift for mooring deployment at 
1500, and current and wind going to the southwest. Started mooring at 1517, and 
strong windage put us further west than expected, but the bathymetry in this region is 



relatively flat, so we reached a nominal target depth when anchors were dropped at 
1736. Successful triangulation occurred from 1947-1952. 
Lombok East: 
Anchor Dropped GMT 0936 (LT 1736 18/06/05) 
Depth:1133.21 m 
Latitude: 8° 24.424’S 
Longitude: 115° 53.905’E  
Ranged in Position:  115° 53.769’E, 8° 24.566’S 
 
After ranging in, we spent quiet time moving the Timor anchors up from the hold to 
the aft deck ready for deployment. Began transit to Timor Passage at 2200. 
 
19 June 2005: Completed CTD stations 15 and 16 south of Lombok St on transit to 
Timor. Clear weather, glassy seas with strong slow roller of a swell coming in from 
the south-west. Spent the day catching up on data processing and preparing for the 
Timor deployments. Susan Wijffels gave an excellent matlab tutorial to the students 
on looking at echo intensity in the LR-ADCP data from Lombok 2 (now east) 2003 
deployment. Upon examination of available pressure data from the Lombok 1 data, it 
was found that the mooring must have been located 40 m deeper at ~960 m depth. In 
the 2003 Deployment cruise we were unable to successfully range in on this mooring, 
and so the depth of 921 m was only nominal.  
 
20 June 2005: Making steady progress to Timor Strait. Still beautiful calm weather, 
with steady rolling swell from the south west. Sperm whale spotted heading east 
through Savu Strait at ~1600. PIs spent the day downloading and analyzing the wealth 
of mooring data collected in Lombok Strait. Students Agus Atmadipura (IPB, 
Indonesia) and Ariane Koch-Larrouy (LODYC France) gave excellent and 
informative talks to many interested personnel in the evening. 
 
21 June 2005: Completed CTD station 17 on transit to Timor Passage. At 0700 we 
began recovery of Timor 4 (southern most) mooring. Mooring releases were not 
responding to polling, but were released at 0707 and top buoys spotted by the captain 
at 0709. At 0759 the first buoy was aboard, and mooring completely recovered by 
0925. We steamed for 75 minutes to Timor 3, and arrived on site at 1040. Slight, 
localised rain showers around the mooring location, but it cleared up before recovery. 
Mooring was released at 1050 and sited by Nani at 1052. Top float was on board by 
1126. Much fishing long-line on this mooring, at least to ~400 m depth. Finished 
recovery of Timor 3 at 1317 and decided to transit to Timor 1 for a daily tri-fecta 
recovery! This should enable us more time for the down-load and refurbishing of 
instruments. Since the ranged in depth varied from the bathymetry during the 
deployment in January 2003, we range on this mooring before recovery, to find a 
depth of 992 m. Anchors were released at 1537, but the mooring did not show. We 
transponded on the other release at 1611 and the ADCP buoy appeared at 1613 
spotted by Indrayana. First buoy was on board at 1645 and recovery completed by 
1810. Timor 1 mooring was streaming out eastward from the ship, against the 
expected flow. At 1930 we started triangulation of the Timor 2 mooring and had 
response, so we will attempt a recovery tomorrow. Completed CTD Stations 18 and 
19 along the Timor Passage sill. Full moon tonight! 
 



22 June 2005: Completed CTD stations 18, 19 and 20. Began transponding for Timor 
2 at ~0600 and it was sighted at 0720. Yeah! Began recovery at 0800, and brought on 
board the 8 floats and single remaining deep current meter at 1800 m depth (with 
good data!) and the acoustic releases. NB: This actually means we recovered 4 
moorings within one 24-hour (GMT) day – surely a remarkable feat! We began a 
CTD survey along Timor Passage and Ndao/Roti Strait after Timor 2 recovery. 
Completed CTD stations 20, 21, 22, 23, 24 (aborted due to wire angle in strong 
currents), 25, 26, 27 and 28. Foreign participants spent the day downloading data, 
checking and refurbishing the instruments ready for deployment on the Timor 
moorings. We now have only 2 working Argos beacons (1 spare and 1 recovered from 
Lombok mooring), and the Ombai mooring beacons are from the same batch (the bolt 
on the cap corrodes, possibly due to a software problem). We are pursuing many 
avenues to see if we can get working beacons for our moorings. Widodo an Anna 
gave excellent presentations on their scientific activities. 
 
23 June 2005: Arrived at Ndao ~0900, and Indra Jaya, Dwi, Widodo, Security 
Officer Budi and Indra visited the chief to get permission to recover/redeploy the 
pressure gauge. Janet, Noni, Sumadyo and Widodo (with able assistance by Spencer) 
easily recovered and redeployed the Roti gauge at ~11-11.43, and back at the BJVIII 
by ~1230. As we were keen to do the fish survey saw-tooth pattern around Roti we 
did not have time to visit the island of Ndao. Clear calm conditions for our survey 
work. This work uses the EK500 swath mapper feature of dual frequency target 
strength to identify respective fish species using an empirical relationship between 
signal strength and species. We have a prospective solution to our Argos beacon 
problem: we have located 2 spare beacons in Paris, and one of the LODYC students 
will fly to Jakarta with these beacons and give it to Ari (BRKP) who will be joining 
the ship in Kupang. This is a relief as the alternative of deploying with no beacons is 
terrifying! We will deploy the moorings in order of priority for including the 3 
available beacons (for both Timor and Ombai): Timor 3, 4 and 1! 
 
24 June 2005: We continued the saw-tooth survey pattern around Roti in the morning, 
and then proceeded to Timor 3 mooring location for deployment, arriving at ~ 13.30. 
There is a ~10 knot wind from the north-east and it is sunny and clear. After drift tests, 
we began the mooring deployment at 1414. The deployment went smoothly under the 
capable hands of Danny McLaughlan and the deck crew of the BJVIII. 
Timor 3: 
Anchor Dropped GMT 0834 (LT 1634 24/06/05) 
Depth: 1380m 
Latitude: 11° 22.094’S 
Longitude: 122° 57.556’E  
Ranged in Position:   
 
Since the weather and seas were co-operating we decided to deploy Timor 4, and 
arrived on position at 2010 local time. As the wind and current were fairly strong and 
set to the west-south-west, after drift tests, Susan and Captain Danil decided to begin 
the mooring recovery just up stream of the target mooring location. We began the 
recovery at 2026 and again everything went smoothly, and Captain Danil was within a 
remarkable 0.003 nm of the target mooring location at the time of anchor drop! 
Considering this was our first night-time deployment, this deployment went very 
smoothly, although after triangulation, everyone quickly disappeared to turn in! 



Timor 4: 
Anchor Dropped GMT 1400 (LT 2200 24/06/05) 
Depth: 899 m 
Latitude: 11° 31.707’S 
Longitude: 122° 58.437’E  
Ranged in Position: 11° 31.766’S, 122° 58.360’E   
 
25 June 2005: After completing CTD station 29 on the southern slope of the 
continental shelf of Timor in the wee hours, we proceeded to Buka Bai on the south-
west tip of Roti to drop the anchor at ~0730, and retrieve the Timor 2 anchors from 
the hold. Beautiful bay, with a fresh wind coming out of the south-east. We see 
numerous blue-sailed traditional fishing boats working in this large bay. By 1245 we 
pull up the anchor and are on our way to Timor 2, arriving at ~1600. After drift tests, 
Robert Molcard and Captain Danil decided to hold station for this mooring 
deployment on the sill.  
Timor 2: 
Anchor Dropped GMT 1044 (LT 1844 25/06/05) 
Depth: 1874 m 
Latitude: 11° 16.484’S 
Longitude: 122° 51.798’E  
Ranged in Position:  122° 51.5065’E, 11° 16.6084’S 
 
Excellent presentations were given by Salvienty Makarin (BRKP-DKP, Indonesia) 
and Adriani Sunuddin (IPB, Indonesia) in the evening. 
 
26 June 2005: After ranging in last night, we proceeded back to Roti and continued 
with our saw-tooth fish survey around the island. Our colleagues at ATSEF met 
yesterday and today in Dili, and we received good news of clearance to deploy our 
moorings in Timor Leste. The documents are to be signed tomorrow (Monday) in Dili 
and faxed to the ship. We also heard that Fabiano has arrived in Jakarta with the 2 
French beacons that we will use on our Ombai Moorings. With this knowledge of the 
arrival of our Ombai beacons, we began the deployment of our last Timor mooring 
(equiped with beaco) at 1710, with strong 30 knot winds 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: 11°9.756’S 
Longitude: 122° 46.801’E  
Ranged in Position: 11° 09.677’S 122 46.803’E  
 
27 June 2005: Completed CTD Stations 30 and 31 on north side of Savu Strait and 
on the Savu sill. Continued to Roti Island and completed the remainder of the fish 
survey around the island.  
 
28 June 2005: Picked up the Kupang pilot at 0630, and  was alongside at 0730. 
Science parties had a pleasant day wandering the streets of Kupang. Five new students 
joined our ship, and other students and scientists departed. We left for Ombai Strait at 
1700. At an evening meeting between Captain Danil, the security officer and the 



Chief Scientists we were informed that an agreement for clearance between Indonesia 
and Timor Leste had still not been reached, so we are unable to deploy /recover the 
South Ombai instruments as yet. We are canvassing our embassies and colleagues to 
see if we can help facilitate and expedite the clearance issues, as time is now critical. 
 
29 June 2005: Arrived at Ombai North (1) mooring site for recovery ~ 0845, and 
began transponding for moorings 800 m upstream of last ranged in position. Currents 
were 0.5 knots to the ESE. Top buoy spotted starboard abeam by SO Budi. Two very 
large sperm whales were curious about the released mooring and spent quite some 
time diving around the floating buoys. We have spotted many whales in this region 
this morning. Recovery began at 0930 and was completed by 1130. Only one floating 
buoy package was visible after the beacon floatation, although there were 5 packages 
for the remainder of the mooring and all were recovered. After lunch, Susan, 
Sumadyo, Janet and the boat drivers went to recover the North Ombai pressure gauge 
in both boats. Sumadyo and Janet successfully recovered and redeployed the gauge. 
Rising tide (low tide was at 1200 local time in Dili) made the surge and current fairly 
strong, and the suspended sediment made for low visibility, but it’s a beautiful site to 
dive on. Local traditional fishermen in dugouts watched the show. Unfortunately, we 
have been informed that clearance between Indonesia and Timor Leste is unlikely. 
Apparently we can recover our mooring from Timor Leste waters but not redeploy 
there, yet we requested to BRKP/DKP that the clearance should be for both. These are 
highly unusual clearance conditions. While waiting for clearance, we have begun a 
CTD survey of the northern part of Ombai Strait (CTD Stations 32 and33). 
 
30 June 2005: Continuing with CTD stations around western Wetar Strait (CTD 34, 
35, 36, 37).  At 1200 we sounded the South Ombai (2) mooring and it responded. We 
also heard that clearance documents had arrived in BRKP, but there are still details to 
be worked out concerning whether an observer will join us for the deployment or not. 
We have to wait until tomorrow to determine this. Large pods of spinner dolphins 
were sited this afternoon near the entrance to Wetar Strait. We completed CTD 
stations 38 through 41 along the axis of Wetar Strait. Utami Kadarwati and Ary 
Widyanto gave terrific talks on the activities of BRKP Indonesia in detecting climate 
change from salt pond data and the repository of hydrographic data. 
 
1 July 2005: Completed tow-yo CTD station 42 (4 down-up casts) just north of the 
sill at Wetar. Completed CTD stations 43-44 westward across the sill. Since clearance 
has been received by the ship, we moved on station, and began recovery of Ombai 
South (2) mooring by sounding the releases at 1430. After much suspense, Susan 
spotted the syntactics at ~ 1500, way off in the distance ~ 2 miles to SW in the 
direction of main current. Unfortunately we lost the top of the mooring, down to ~125 
m, but recovered the ADCP and an SIO T-logger and SBE39 (with pressure!) that was 
located at the top of the mooring. The data indicated that the top of the mooring broke 
off ~ Feb 2005. We hooked up the ADCP floatation on board at 1532 and completed 
the mooring recovery by 1753. A long recovery, but very rewarding! In the evening 
we undertook a fish survey along the south-east coast of Alor Island.  
 
2 July 2005: Recovered and redeployed the shallow pressure gauge on Timor Leste 
this morning. Divers were Janet, Paul, Sumadyo and Nani. We redeployed a new 
anchor that is more modular than the old one deployed at this site in August 2003. All 
divers were back on board the BJVIII by 11.30 and we then completed CTD station 



45 in southern Ombai Strait. We began the mooring layout for Ombai north at 1530 
but the currents were not co-operative at first. This was near low tide (1600 at Dili) 
and on first drift there was a westward flow in the surface layer, but by the time we 
began our deployment west of the mooring (into the current) the flow had turned very 
weak and it was clear that we would be steaming hard and deploying way east of our 
target position. Fortunately we had only deployed a few instruments above the ADCP, 
so these were recovered and we repositioned the ship east of the target and began 
mooring deployment again at 1815. The ship maintained a steady 2 knots and the 
current swung around towards the east (with a very sudden change toward the SSE at 
~1923 during the deployment). Captain Danil expertly maintained the BJVIII on the 
1330 target isobath during the difficult and dangerous parachute-release-anchor stage. 
Ombai North: 
Anchor Dropped GMT 1312 (LT 2112 2/07/05) 
Depth: 1315 m 
Latitude: 8° 24.057’S 
Longitude: 125° 02.013’E  
Ranged in Position: 8° 24.044’S 125° 02.268’E 
 
After deployment undertook fish survey on north-east corner of Alor. 
 
3 July 2005: Completed CTD stations 46-48 in Wetar St and South Ombai. Began 
mooring deployment of Ombai South at 1515. This is a long mooring, but the 
bathymetry is very flat. Currents were weak and to the NNW, little tidal influence 
compared to Ombai North deployment. The lack of anticipated current meant that we 
overshot our target location by about a mile, although the depth was still perfect. 
There were many false killer whales (paus) and dolphins around 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: 125° 01.985’E  
Ranged in Position: 8° 32.335’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 team and some of 
Indonesian science team departed ship at 12:00. 
 
 
 
 
 
 
 
 
 
 



 
 



Table 1: Mooring recovery times, anchor drop positions and final ranged in positions 
and depths.  Depths are from the EA500 with speed of sound from local CTD stations 
(error ~ 10 m). 
 

Mooring  
Date/Time 
(GMT) 
Recovered 

Date/Time 
(GMT) 
Deployed 

Anchor Drop Ranged in 
Position 

Depth 

Lombok 
West (1) 

15/06/2005 
0235 

17/06/2005 
0943 

115° 45.492’E 
8° 26.594’S  

115° 45.487’E 
8° 26.774’S 

910 m  

Lombok 
East (2) 

15/06/2005 
0705 

18/06/2005 
0946 

115° 53.905’E 
8° 24.424’S 

115° 53.769’E 
8° 24.566’S 

1133 m 

Timor 4 
(Ashmore) 

21/06/2005 
0125 

24/06/2005 
1400 

122° 58.437’ E 
11° 31.707’ S  

122° 58.360’ E,  
11° 31.766’ S 

899 m 

Timor 3 
(S-slope) 

21/06/2005 
0517 

24/06/2005 
0834 

122° 57.556’ E 
11° 22.094’ S 

122° 57.404’ E 
11° 22.193’ S 

1380 m  

Timor 2 
(Sill) 

21/06/2005 
2355 

25/06/2005 
1044 

11° 16.484’ S 
122° 51.798’ E 

11° 16.6084’S 
122° 51.506’E 

1874 m 

Timor 1 
(North) 

21/06/2005 
1010 

26/06/2005 
0910 

122° 46.801’ E 
11° 09.756’ S 

122° 46.803’ E 
11° 9.677’ S  

995 m 

Ombai 
South (2) 

01/07/2005 
0732 

03/07/2005 
1225 

125° 1.985’E 
8° 32.356’S 

125° 32.262’E 
8° 32.335S 

3203 m 

Ombai 
North (1) 

29/06/2005 
0330 

02/07/05 
1312 

125° 2.013’ E 
8° 24.057’ S  

125° 02.268’E 
8° 24.044’S 

1315 m 

 
 

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

Pressure 
gauge 

Date/Time 
Recovered (GMT) 

Date/time 
deployed (GMT) 

GPS Position 

Bali 17/06/2005 0230 17/06/2005 0300 115° 42.612’E 
8° 24.127’S 

Lombok 
(new location!) 

18/06/2005 0200 18/06/2005 0230 116° 01.472’E 
8° 20.874’S 

Roti/Ndao Island 23/06/2005 0330 23/06/2005 0410 122° 40.941E 
10° 49.191S 

North Ombai 
(Alor) 

29/06/2005 0700  29/06/2005 0745 125 04.346E 
8° 21.073S 

South Ombai 
(Timor Leste) 

02/07/2005 0200 02/07/2005 0235 125 06.579E 
8° 39.868E 

 



Table 3: Locations, times and depths of CTD casts completed. 
 

Station  Start Date/Time 
(GMT) 

Latitude Longitude Bottom 
Depth (m) 

01 14/06/2005 12:07 7° 30.042’ S  115° 11.14’ E 660 
02 14/06/2005 16:22 7° 54.988’ S 115° 30.067’ E 1237 
03 15/06/2005 08:26 8° 23.096’ S 115° 84.967’ E 1177 
04 15/06/2005 10:38 8° 24.857’ S 115° 50.22’ E 1207 
05 15/06/2005 13:20 8° 27.062’ S  115° 45.182’ E 864 
06 15/06/2005 16:02 8° 30.121’ S 115° 41.444’ E 1059 
07 15/06/2005 18:41  8° 37.367’ S 115° 44.403’ E 671 
08 16/06/2005 16:20  9° 00.115’ S 115° 39.911’ E 733 
09 16/06/2005 20:20  8° 49.675’ S 115° 42.088’ E 272 
10 16/06/2005 21:30  8° 44.789’ S 115° 42.215’ E 793 
11 17/06/2005 13:40 8° 20.098’ S 115° 50.088’ E  1334 
12 17/06/2005 17:14 8° 00.174’ S 115° 50.803’ E 1414 
13 17/06/2005 21:15  8° 05.078’ S 116° 04.953’ E 1408 
14 18/06/2005 04:55  8° 20.082’ S 115° 55.032’ E 1230 
15 18/06/2005 19:32  9° 09.132’ S 115° 59.935’ E 1373 
16 18/06/2005 23:00  9° 10.679’ S 116° 13.898’ E 2132 
17 21/06/2005 0930 11° 25.292’ S 122° 39.986’ E 2051 
18  21/06/2005 1612 11° 10.049’ S 123° 04.993’ E 1808 
19  21/06/2005 1942  11° 29.923’S 122° 55.107’ E 1057 
20 21/06/2005 2055  11° 26.621’ S 122° 52.579’E 1304 
21 22/06/2005 0127  11° 21.146’S 122° 49.790’E 1662 
22 22/06/2005 0442 11° 16.881’S 122° 47.458’E 1868 
23 22/06/2005 0625 11°12.085’S 122° 44.972’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 122° 27.058’E 1969 
26 22/06/2005 1926 10° 32.072’S 122° 08.090’E 733 

(overwritten) 
27 22/06/2005 2112 10° 37.130’S 122° 16.109’E 1159 
28 22/06/2005 2255 10° 42.852’S 122°25.014’E 835 
29 24/06/2005 1809 11° 38.054’S 123° 00.000’E 620 
30 26/06/2005 1833 10° 47.247’S 122° 07.102’E 1269 
31 26/06/2005 2046 10°32.169’S 122° 07.930’E 722 
32 29/06/2005 1045 8° 25.012’S 125° 00.064’E 1903 
33 29/06/2005 1323 8° 27.304’S 125° 01.474’E 2803 
34 29/06/2005 1613 8°29.516’S  125° 03.013’E 3212 
35 29/06/2005 1942 8° 27.889’S 125° 08.105’E 3294 
36 29/06/2005 2059 8° 26.019’S 125° 13.507’E 3178 
37 30/06/2005 0144  8° 23.94’S 125° 18.938’E 2610 
38 30/06/2005 0620 8° 22.067’S 125° 05.790’E 311 
39 30/06/2005 0745 8° 19.808’S 125° 10.021’E 625 
40 30/06/2005 0955 8° 19.285’S 125° 14.285’E 1383 
41 30/06/2005 1430 8° 5.057’S 125° 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 125° 20.029’E 2178 
44 30/06/2005 2157 8° 18.796’S 125° 18.744’E 1233 
45 02/07/2005 0444 8° 35.739’S 125° 06.606’E 1942 
46 02/07/2005 2218 8° 04.090’S 125° 0.122’E 3004 
47 03/07/2005 0044 8° 03.962’S 125° 04.573’E 2634 
48 03/07/2005 0610 8° 31.909’S 125° 04.351’E 3219 

 
 
 
 
 

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

 
 
 
 
 
 
 
Table 4: Data recovery from the INSTANT 2003 deployment by 
instrument and mooring for Ombai and Lombok (upper table) and Timor 
(lower table). Yellow indicates significant percentage data return (in most 
cases 100%). All instruments except the RCM7 at 1800 m on the Timor 2 



mooring were recovered in August 2004. All ADCPs were upward 
looking and mostly returned velocity to near the surface.  
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I Introduction :  
 
[A] INSTANT Scientific Objectives: The aim of INSTANT is to directly measure the 
leakage of warm and fresh waters from the western equatorial Pacific into the South 
Indian Ocean via the Indonesian passages. The size and depth distribution of this 
Indonesian Throughflow (ITF) has not been well determined, and this has lead to 
ambiguity of the mean and variability of the ITF. The INSTANT project will consist of a 
3-year deployment of in situ velocity, temperature and salinity data from the sea-floor to 
the surface in the major inflow and outflow straits that make 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 2006 aboard the Baruna Jaya 1 is a 
circum-Sulawesi cruise, [Figure 1]. 
 

Makassar 



 

 

Figure 1 : The Circum-Sulawesi INSTANT Recovery Cruise [November-December 
2006] 
 

 
 
[B] INSTANT Leg 1 Objectives  
 
There are 3 objectives of INSTANT leg #1: 
 

1. To recover the two INSTANT Makassar moorings in the Labani channel near 
2°50’S. 
 

2. Redeploy the Makassar West Mooring, which will be referred to as the NOAA-
ITF mooring.  It will be deployed at the target mid-way between MAK WEST 1 and 2 [at 
2° 51.11’S; 118° 27.33’E], assume at a depth of 2130 m. 
 

3. CTD yo-yo [time series] stations near Makassar West mooring.   
 
 
[C] The Plan: the following Plan was presented by A.L.Gordon to the Indonesian 
researchers on 25 November. It is noted that the Plan is subject to change as realities of 
weather & waves plus equipment & people affect the situation 
 
Arrive at the site of MAK-WEST2:   2° 50.298’S; 118° 27.377’E, between 2000 and 
2400 27 November 
  
Upon arrival:[first: can we communicate with MAK-WEST?] 

Leg 1 
Leg 2 

Leg 3 



 

 

 
Activity 1 :  At a position no closer to MAK-WEST than 2 km, we carry out repeat CTD 
[or as  often referred to: “Yo-Yo” CTD] to a depth ~500 m, with water samples in the  
upper 250 m [for Chl-a, as requested by BRKP]. The time needed for each stations is 
about 1 hour. “Repeat” means:  a station once every other hour [or 2 hour]. So that one 
hour station; one hour water sampling and rest. We could go to a 2 hour or every third 
hour repeat cycle. The details of Activity 1 is up to the head of the CTD team [Endro]. 
The Yo-Yo time series will reveal the tidal effect on stratification of the thermocline 
[heaving; changes in dT/dp; ‘steps’]. 
 
Activity 2 : Beginning ~0530 28 November: Retrieval of MAK-WEST1. The procedures  
for mooring recovery will be established by mooring team: Phil Adams, Bruce Huber  
Lindsay Pender. These procedures will be discussed so all understand what needs to be  
done, safety and efficiently.  
 
Activity 3 : Go to and retrieve MAK-EAST2: 2° 51.378’S; 118° 37.745’E. Afternoon of 
28 November. 
 
Activity 4 : Upon conclusion of the retrieval of MAK-EAST2, ~ 1700 on 28 November,  
head back to the MAK-WEST1 position, where continuation of the CTD Yo-Yo time  
series will continue, until ~1100 on 29 November. That time series along with the 27  
November time series will provide maybe 7 to 9 CTD stations. During this time the  
mooring team will tend to the mooring equipment and its data, and prepare for Activity 5. 
 
Activity 5 : Directly after lunch on the 29th November the mooring team will re-deploy a  
mooring at the MAK-WEST site. After deployment the exact mooring position is  
determined by ‘triangulation’.  This mooring is the beginning of a long term 
measurement of the Indonesian throughflow [Makassar Strait carries ~80% of the total 
ITF].   Activity 5 should be completed by ~1800 29 November at which time we head for  
Balikpapan, but there may be opportunity for a few more CTD Yo-Yo at MAK-WEST.  
 
 
[D] See Word File: PARTICIPANTINSTANT_MAK06.doc  fo r photos and names 
of the officers, crew and scientists on INSTANT leg 1 
 
 

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

It is estimated that Makassar Strait carries about 80% of the total Indonesian 
throughflow estimated as 10-12 Sv. It accounts for an even higher percentage of the ITF 
within the surface and thermocline, as the eastern pathways may be dominated by the 
deep overflow across the Lifamatola sill, estimated as 1.5 to 2.5 Sv. The two INSTANT 
Makassar moorings are deployed near 2.9°S within the Labani Channel, a 2000 m deep, 



 

 

45 km wide constriction in Makassar Strait. West of the Labani channel is a <10 m deep 
coral reef rimming a broad promontory of generally <30 m deep, confining the 
throughflow to the Labani channel. The 1996-98 data indicates that the flow along the 
western side of Labani is stronger than that along the eastern side. A southward speed 
maximum was found  in the thermocline, 150-200 m interval. Seasonal reversal of the 
flow in the upper 50 m is evident. The estimated transport in 1997 was ~8 Sv.  The first 
1.5 years of the INSTANT Makassar data set reveals much the same along channel 
speeds and shear as found in 1997, though with a slightly higher estimated transport 
closer of ~9 Sv. The strong El Niño of 1997 may have depressed the Makassar 
throughflow at that time. 
 

The combined INSTANT mooring time series is shown as Figure 2 [taken from 
an INSTANT article in CLIVAR Exchanges, 2006]. 
 
 
Figure 2: A composite view of the along-axis speeds [cm/sec; tides removed] from 
select moorings within each passage as measured during the first 1.5 years of 
INSTANT. Negative speeds are towards Indian Ocean. Color coding: Blue: 
Makassar; Green: Lifamatola; Orange: Lombok; Purple: Ombai; Red: Timor. 
 

 
 
 



 

 

 
 
[B] The Moorings of the 2nd 1.5 years of Makassar INSTANT  
 

Mooring  Latitude Longitude    Depth  deployed  
MAK-EAST2   2° 51.378’S; 118° 37.745’E;  1613 m; 10 July 2005 
MAK-WEST2  2° 50.298’S; 118° 27.377’E;  2133 m;  10 July 2005 
 
Comments: 
 
• The ‘2’ designation refers to the second deployment of the INSTANT Mak moorings on 
10 July 2005.  The 1st deployment [January 2004 – July 2005] is designated as MAK-
WEST 1 and MAK-East 1. 
 
• MAK-EAST2: There is some uncertainty in the triangulated position and the actual 
position may be ~300 m to the south of the coordinated given above. MAK-EAST 1 was 
at 2°51.522’S; 118°37.734’E. 
 
•The INSTANT MAK-East1 deployed in January 2004 was set 532 m south of the 
Arlindo MAK-2 [December1996-February1998; 2°51.24’S; 118°37.69’E, 1611 m]. 
 
• MAK-WEST2 [2° 50.298’S; 118° 27.377’E; 2133 m ] is 1.6 nm north of MAK-WEST 
1  [2°51.888’S; 118°27.276’E, at 2117 m]. MAK-West was set 555 m SW from Arlindo 
MAK-1 [December 1996- July 1998; 2°51.69’S; 118°27.51’E, 2137 -m]. 
 
• The INSTANT moorings are separated by ~19.4 km, within the ~45 km wide Labani 
channel. 
 
The configurations of the MAK 2 moorings are shown in figure 3. 
 



 

 

Figure 3 The  re-deployed INSTANT MAKs, MAK-WEST2 [left panel] and MAK-
EAST2 [right panel] 
 

 
 

The tidal currents during the Makassar recovery cruise are at neap tide [see moon 
phase information, below], the minimum of the fortnightly cycle. The recovery of the two 
Makassar moorings are scheduled for 28 November; the deployment of the NOAA-ITF 
mooring is scheduled for 29 November 2006.  
 
New Moon    1st Quarter        Full Moon     3rd Quarter 
 
Time [universal] 
 
       d  h:m           d  h:m           d  h:m           d  h:m 
        
 Nov.  20 22:18    Nov.  28  6:29    Dec   5  0:25   Dec  12 14:32  



 

 

 
 
[C]  NOAA ITF Mooring 
 

The NOAA mooring will be placed between the locations of MAK-WEST1 and 
MAK-WEST2, at 2°51.11’S; 118°27.33’E [2°51’06.6”S; 118°27’19.8”E], about 0.8 nm 
south of MAK-WEST2. A transfer function based on the Arlindo and INSTANT time 
series will allow the MAK-WEST data to be converted to a full Makassar ITF. The 
MAK-EAST is very close to a constant 80% of MAK-WEST along channel speeds. 
 
 

The NOAA ITF mooring has instruments placed 
well below the high-velocity core of the throughflow.  The 
mooring will be instrumented as shown schematically in 
Figure 4 [to the right].    An upward-looking RDI 
Longranger ADCP will provide velocity profiles from 
approximately 500 m to near the surface, resolving the 
bulk of the throughflow velocity field without being 
subjected to the blowover associated with the large 
velocities in the thermocline.    Additional current meters, 
including an RDI 300 kHz Workhorse ADCP, will provide 
velocity measurements throughout the remainder of the 
water column.   Dual acoustic releases will be used to give 
an added measure of reliability.    The ADCPs are 
mounted in syntactic foam buoys with in-line mooring 
cages.  Backup flotation is provided by distributed glass 
ball floats in plastic hard hats. 
 

All of the instruments will be equipped with 
battery and memory capacity for a 2 year deployment.  For 
the ADCPs, this entails using a sampling rate of one 
ensemble per hour.   The Aquadopps will also be set for 
hourly sampling, but they can also record bursts of higher 
frequency samples for diagnostic purposes.   The releases 
will be prepared for 4 year endurance. 
 

The ADCPs, syntactic foam buoys, and Aquadopp 
current meters will be provided by LDEO after recovery 
of the INSTANT moorings.  We are requesting funds to 
purchase 2 ORE 8242 acoustic releases, 20 17” Benthos 
glass ball floats, mooring line, shackles, batteries, anchor, 
and related hardware which will not be available from 
recovery of the INSTANT MAK moorings.   
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III CTD Program: 
 

As we are likely to arrive at the first mooring site, MAK-WEST2 in the evening 
~7 pm, 27 November, we will commence with yo-yo CTD, once every three hours to a 
depth of 500 meters. The CTD stations will be ~1.2 nm to the east of Mak-WEST2, 
returning to the position as we drift more than 10 nm away from initial station. See Plan 
above. 
 
IV Chronological Narrative & Comments 
 

Chronological Narrative; all times are local; we advanced clocks 1 hour relative to 
Jakarta time on evening of 5 July, putting us on Wita time, GMT+8. 
 
24 to 27 November 2006, Friday to Monday, Jakarta to MAK Moorings.  We departed 
Jakarta slightly after 3 pm Friday, 24th November 2006, proceeding eastward at rate of 
generally at 10 kts. Clocks advanced 1 hour at ~12 pm, 26 November. Meeting was held 
at 2 pm 26th with ship officers, crew and scientists about the mooring recovery and 
deployment procedures. A.Gordon gave two introduction to physical oceanography 
lectures to the BRKP on the 27th and presented the general plan for the cruise on the 25th . 
 
Evening of 27 November: Begin Yo-Yo CTD at site near Mak-West2 at 2030 local time. 
Unfortunately we were not able to communicate with the release when we tried at 7-8 pm. 
The ship is noisy and we might not have heard ‘reply’ from the release.  
 
28 November, Tuesday, [Recovery of MAK- WEST2 & EAST2]:  Three CTD with water 
samples during the night, last ended at 2:45 am [all times are local]. At 4:30 am we 
headed for the MAK-WEST2 site. We heard the release at ~5:20 am, having sonar off did 
the trick. Released at 5:30, spotted at 5:36 AM. Good weather, 2’ waves, ~ 5 kt wind. Sun 
rise ~5:45 am. Top floatation on deck at 6:59 am. Completion of MAK-WEST2 recovery 
at 8:58 am, about 3.5 hours since release.  
 

Squall as we head for MAK-EAST2, heavy rain, wind ~20 kts, waves ~5’, visibility 
~1 km, so we will have to wait it out before dealing with MAK-EAST2. In continued 
squall [improved visibility] MAK-EAST2 was popped at 10:42 am, sight at 10:45 am, 
very close to the ship. Small rubber boat snagged it around 11:05 and the retrieval 
began. Top float in at 11:25 am. Recovery completed 12:44 am. Whereas MAK-WEST2 
had little bio fouling, MAK-EAST2 had ‘sticks’ of something on one side of the WHO 32” 
float and on at least one of the 750 m Benthos floats, also on one side. Was this side 
downstream? The long ranger ball had the various attached bio. 
 
 Following the mooring recovery a series of CTD with water samples for 
productivity were obtained into the late morning of 29 November. The data from the 
moored instruments were downloaded and preparations for tomorrow’s deployment of 
the NOAA-ITF mooring began. 
  



 

 

29 November NOAA-MAK:  
 

The target site for the NOAA mooring is between the locations of MAK-WEST1 
and MAK-WEST2, at 2°51.11’S; 118°27.33’E [TARGET: 2°51’06.6”S; 118°27’19.8”E, 
about 0.8 nm south of MAK-WEST2]. As the current at MAK-WEST2 based on the 
mooring CTD period is towards the SE between 1.0 and 2.0 kts, and that we want an ~0.5 
kt relative motion to the surface ocean flow, we plan to back down on the NOAA-ITF 
deployment, beginning about 1 nm northwest of MAK-WEST2, which was at, 
2°50’17.88”S; 118°27’22.62”E, and head northwest at 0.5 kt relative to the surface to 
‘fall-back’ on the target [mid-way between the MAK 2s]. The deployment begins at 2° 
48’ 30” S; 118° 25’ 00” E about 2.88 nm from target. For a movement towards the NW 
of 0.5 kt relative to a current of 1.8 kt current to the SE we have 2.22 hours 2 hours and 
13 minutes. 
 

In the afternoon the NOAA-ITF mooring was deployed with the target given 
above. The operation began at 1:21 pm, ended at 4:30 pm. Mid-way we had to shift 
eastward as the ship drift was to the south not to the southeast. We were on a course to 
deploy at the target, but when the anchors were released we were to the south of the 
target, closer to MAK-EAST1. 
 

NOAA-ITF was deployed at 2° 51’31.98”  S: 118° 27’ 50.88”E. Triangulation 
began at 5:20 pm.ended successfully at 6:30 pm.  Listening from the bow works fine, 
even with the sonar on. 
 

NOAA-ITF is ~0.45 nm to the south; ~0.50 nm to the east, or about 0.67 nm to 
the SE of the target. It is close to MAK-WEST1 of 2°51.888’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’E. This is further south than 

mentioned above [anchor release, but its fall back and southward current. Depth 2197 m. 
 
Thursday, 30 November:  Packing and to Balikpapan. 
 
 
V Conclusion: Data Return  
 

Excellent data return! Everything worked but the downward looking WorkHorse 
ADCP placed directly below the upward looking long range ADCP near 300 m depth on 
MAK-WEST2, but then there was a current meter at 400 m within the its intended range 
of coverage. Most importantly was the long rangers worked, as they cover the 
thermocline, The t-pods provided a more complete record that achieved in the first 1.5 
years, but some did not cover the full period of the MAK2 deployment.  
 

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



 

 

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

 
And the NOAA-ITF mooring was successfully deployed to allow continuation of 

the INSTANT Makassar time series.  
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INSTANT Cruise Report 
Baruna Jaya I 

Lifamatola and Ombai Strait Moorings and SPGA, Leg 2. 
3-10 December 2006 

 
 
1. Introduction: 

 

INSTANT Scientific Objectives 
The aim of INSTANT is to directly measure the leakage of warm and fresh waters from the 
western equatorial Pacific into the South Indian Ocean via the Indonesian passages. The size and 
depth distribution of this Indonesian Throughflow (ITF) has not been well determined, and this 
has lead to ambiguity of the mean and variability of the ITF. The INSTANT project consisted of 
a 3-year deployment of in situ velocity, temperature and salinity data from the sea-floor to the 
surface in the major inflow and outflow straits that make 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 participate in INSTANT: Indonesia, France, the Netherlands, 
the USA and Australia. The Indonesian Ministry of Marine 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 Strait and North Ombai in Indonesian 

waters, and the South Ombai mooring in Timor Leste waters, that were redeployed in 
June 2005. 

·  To recover the INSTANT shallow pressure gauges (SPGA): one on either side of Ombai Strait 
at Alor and Timor Leste, and one at Roti.  

·  To collect property profiles in the Straits via CTD measurements. 
·  To provide training for young Indonesian scientists on ocean mooring technology, the 

oceanography of the Indonesian Throughflow and other topics. 

 

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 Scientist) 
Dwi Susanto (LDEO, USA, Co-chief Scientist) 
Janet Sprintall (SIO, USA, Co-chief Scientist) 
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II Cruise Summary 
 
A brief narrative of the daily events of the cruise is given in Section III. The cruise track and 
location of the mooring and pressure gauge recoveries are shown in Figure 1. The positions and 
times of the mooring recovery are given in Table 1; the pressure sensors in Table 2; and the CTD 
casts are in Table 3.  
III. Brief Cruise Narrative. 
(all times local, and indicated if retarded/advanced relative to GMT) 
Bitung WITA Time (GMT+0800) 
 
3 December 2006: 
Depart Bitung, Sulewesi at 1100. Fair following seas and occasional showers 
 
4 December 2006: 
Fair, flat and glassy seas: good conditions for mooring retrieval today. Completed CTD Station 
11 at ~0900 just ~0.5 nm north of mooring position (CTD Stations 1-10 undertaken on Leg 1 in 
Makassar). Lifamatola mooring released and sited at 0945, recovery begun at 1030. Mooring 
recovery completed ~1245. Additional information regarding the Lifamatola mooring recovery 
can be found after this cruise narrative. 
CTD Station 12 begun 1330, completed 14:47 and underway to Ombai Strait. 
 
5 December 2006: 
Fair weather and very flat glassy seas, very little wind. Transiting Banda Sea en route to Ombai 
Strait. Day spent downloading instrumentation from the Lifamatola mooring, and in preparation 
for the North Ombai mooring recovery expected tomorrow morning. 
 
6 December 2006 
On site at North Ombai mooring at ~0900 and mooring released and sited at 0915. Mooring 
recovery completed at 1312. CTD Station 13 begun at 1330, completed 1430 and underway to 
North Ombai pressure gauge. Began search for North Ombai pressure gauge at 1645 and Paul 
Durack, CSIRO, located gauge round 1715.  Too late and too dark for recovery dive so tied off 
marker buoy ready for recovery tomorrow.  
 
7 December 2006 
Began North Ombai pressure gauge recovery at 0730, and completed by 0900. Steam to South 
Ombai mooring site and begin recovery around 1115. Slight breeze kept conditions a little cooler 
than yesterday. The ~3200 m mooring recovery was completed around 1600, and relatively 
straightforward. Large thunderstorm and lightening off to the south-east (i.e. coming in from 
over Timor Leste) sent everybody inside at 1630. CTD station 14 completed at 1750. Cleaned 
instrumentation on deck. 
 
8 December 2006 
Fine sunny morning, strong current off Timor Leste. Began South Ombai recovery at 0745 with 
Timor Leste observer Celestino da Cunha Barreto. Paul Durack, CSIRO, once again located the 
gauge within ~15-20 minutes. Pressure gauge recovered and back on Baruna Jaya I at ~0830. 
CTD station 15 at South Ombai mooring site completed 0920. Underway to recover Roti/Ndao 
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pressure gauge. Completed CTD station 16 in the Savu Sea at 1600. Completed CTD station 17 
in Savu Sea at 1925. 
 
9 December 2006 
Arrive Dao/Roti island ~08:00. Dwi Susanto, Security Officer visit island chief for permission to 
anchor and remove pressure gauge. Pressure gauge recovered ~11.30. Explored Dao until 1800 
then off to Kupang around 2100. 
 
10 December 2006 
Arrive Kupang ~0700. 
 
Recovery of the Lifamatola mooring (December 4th 2006) 
 
After the Baruna Jaya I left the harbour of Bitung (Sulawesi) on the 3rd of December 2006, the 
vessel arrived at the Lifamatola Passage about a day later, on the 4th of December, at 08:00 h 
Local Time ( 00:00 UTC).  
 After a CTD-cast the mooring was released at 09:29 LT (01:29 UTC) and was spotted at 
the surface 09:45 LT. With the rubberboat a line was brought to the pick-up line of the mooring 
and the surfaced big orange donut was drawn to the ship with help of the capstan winch. A small 
buoy connected to the pick-up line was severely dented, showing that it has been much deeper 
than the allowed submersion depth of 1000 m. 
 Subsequently the syntected foam buoyancy ellipsoid with an upward looking RDI ADCP 
75 kHz longranger (s/n 3553) was safely brought on deck. During the time spend on securing the 
donut with the ADCP, the cable that was used to connect the mooring to the winch snapped. 
With shear luck the mooring cable got stuck in a corner on deck and could be secured in a quick 
action by Sven Ober. A new cable was applied for bringing up the mooring. 
 After this accident subsequently were brought on deck: 
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 deck at 12:37 LT 
. 
The Dutch team greatly acknowledges the help of the Phil, the crew of Baruna Jaya I and all 
other that contributed un-noticed during the recovery. 
 
After recovery of the mooring the instruments were checked. It appeared that all instruments had 
performed well except for two pressure sensors in two Seabird SBE37 (s/n 2674 and s/n 2672 
partially). This was due to a known technical manufacture problem. All instruments were still 
operating at the moment of recovery. In contrast to the previous deployment, the ADCP's were 
active over the whole range of bins. 
 Due to the blow-down of the mooring by the strong tidal current (occasionally > 2m/s) 
the lower instruments may have touched the bottom. In particular the acoustic releases showed 
many scratches and the Seabird SBE37 CTD (s/n 2674) came almost loose from the cable, 
probably by forces on the bottom. Seabird SBE37 CTD (s/n 4139) was also hanging on one 
clamp, but this was probably caused by vibrations in the cable. A loose part of the clamp had 
scratched severely on the surface of the CTD, but the data appeared good. 
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First impression of the data. 
 
From the pressure meters in the Seabird CTD's it is very clear that the mooring had experienced 
regular blow-downs on the rithm of the tide. During spring tide the upper Seabird CTD showed a 
vertical excursion from 800 m to 1800 m. This means that the upper ADCP has the character of a 
Lowered ADCP and the Seabird CTD's profiling CTD's. The bottom ADCP regularly showed 
tilts of more than 20 degrees, but during a considerable part of the tide the data looks usable. 
Most problematic will be the interpretation of the Aanderaa current meters on a strongly tilting 
cable. With interpolation the missing pressure data of the SBE37 (2672) must by calculated. 
In general it looks as if a good set of data is collected over a period of about 500 days. 
 
Data storage. 
 
All the data have been downloaded after recovery and been copied on several independent media. 
Copies of the data were given to other cruise participants. 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 line) with location of INSTANT 
moorings (red diamonds) and shallow pressure gauges (blue diamonds). 
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Table 1: Mooring recovery times, anchor drop positions (from 2005 deployments) and depths.  
 

Mooring  
Date/Time 

(GMT) 
Recovered 

Position Depth 

Lifamatol
a 

04/12/2006 
0330 

126° 57’ 50.8”E 
1° 49’ 5.88”S 

2030 m 

Ombai 
North (1) 

06/12/2006 
0530 

125° 02.268’E 
8° 24.044’S 

1315 m 

Ombai 
South (2) 

07/12/2006 
0400 

125° 02.262’E 
8° 32.335S 

3203 m 

 

Table 2: Location and dates of shallow pressure gauges recovered 

Pressure 
gauge 

Date/Time 
Recovered (GMT) 

GPS Position 

North Ombai 
(Alor) 

07/12/2006 0000  125 04.346E 
8° 21.073S 

South Ombai 
(Timor Leste) 

08/12/2006 0030 125 06.579E 
8° 39.868E 

Roti 09/12/2006 0300 122 40.941E 
10° 49.19 E 

 
 
Table 3: Locations, times and depths of CTD casts completed. 
 

Station  Start Date/Time 
(GMT) 

Latitude Longitude Cast Depth 
(m) 

11 04/12/2006 09:09 1° 48.70’ S  126° 57.92’ 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 125° 10.6’ E 200 
14 07/12/2006 09:07 8° 32.51’ S 125° 0.99’ E 200 
15 08/12/2006 01:20 8° 39.3’ S  125° 4.13’ E 200 
16 08/12/2006 15:12 9° 3.5’ S 124° 15.6’ E 200 
17 08/12/2006 10:29  9° 14.5’ S 123° 54.1’ E 200 
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Personnel: 
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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 leakage of warm and fresh waters 
from the western equatorial Pacific into the South Indian Ocean via the Indonesian 
passages. The size and depth distribution of this Indonesian Throughflow (ITF) has 
not been well determined, and this has lead to ambiguity of the mean and variability 
of the ITF. The INSTANT project consisted of a 3-year deployment of in situ velocity, 
temperature and salinity data from the sea-floor to the surface in the major inflow and 
outflow straits that make 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 participate in INSTANT: Indonesia, France, the 
Netherlands, the USA and Australia. The Indonesian Ministry 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 Passage and Lombok Strait that 

were redeployed in June 2005. 
·  To recover the INSTANT shallow pressure gauges (SPGA): one on either side of 

Lombok Strait at Bali and Lombok.  
·  To collect property profiles in the Straits via CTD measurements. 
·  To provide training for young Indonesian scientists on ocean mooring technology, 

the oceanography of the Indonesian Throughflow and other 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 for Foreign Party) 
Janet Sprintall (SIO, USA, Co-chief Scientist) 
Susan Wijffels  (CSIRO, Australia, Co-chief Scientist) 
Dwi Susanto (LDEO, USA, Chief Scientist for Indonesian Party) 
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II Cruise Summary 
 
A brief narrative of the daily events of the cruise is given in Section III. The cruise 
track and location of the mooring and pressure gauge recoveries are shown in Figure 1. 
The positions and times of the mooring recovery are given in Table 1; the pressure 
sensors in Table 2; and the CTD casts are in Table 3.  
 
All times are Bitung WITA Time (GMT+0800) 
 
December 10, 2006:  After personnel changes, the ship left Kupang at 5pm for Timor 
Passage.  
 
December 11, 2006: 700am on site for the recovery of Timor 4. Sounded on the 
moorings in light winds. Got a range and signal from only one release. We released 
mooring and got confirmation, but it never appeared at the surface. Conditions were 
very clear and visibility was very good. We tried many different positions from which 
to contact the mooring releases and tried both the SIO and CSIRO deck boxes. We 
successfully ranged on the mooring twice, and geometry indicated it was still on the 
anchor, but the signals were weak and noisy. After these two faint ranges, further 
attempts to ping the releases totally failed and we were longer sure the mooring was at 
the anchor. The lookouts above the bridge were at work all day and did not site the 
mooring in very calm clear conditions. To ensure we had not missed the mooring, we 
spent rest of day in a visual sweep for the mooring from 8nm down current back to 
the anchor. We then did a nighttime visual 24nm sweep of the region – taking shifts to 
sit out front of the bridge to look for the beacon flasher. It was a warm evening – the 
Milky Way as spectacular, with many shooting stars and distant thunderstorms 
providing a light show. Unfortunately no mooring appeared. In the early morning, a 
light was seen and approached – but it turned out to be a small fishing vessel. A 
frustrating and fruitless day!  
 
Via CSIRO we checked the SIO Service Argos program account to see it the T4 
beacon had been picked up by Service Argos.  No fixes for this beacon had been 
found. However, we found out that the Lombok West mooring beacon had returned a 
single fix on November 18, 2006 just south and west of Lombok.  
 
December 12, 2006: We set up for Timor 3 retrieval around 0700. Started a drift to 
measure the currents. Overall currents were 1.34knts at 196°T.  We steamed into a 
sounding position 200m away from anchor with the sun behind us. Successfully 
contacted releases and ranged on them. Released at 0820 and the mooring was spotted. 
Retrieval went smoothly and safely in hot clear weather. Proceeded to retrieve the 
Timor 2 mooring and started sounding at 12:30. The release and retrieval went 
smoothly with Robert Molcard and the bridge doing a terrific job in getting the ship 
close to the mooring.  
 
13h:50 Argo hull 1921 deployed at 11° 16’ 42.83”S, 122° 51’ 7”E: part of 
Indonesian-Australian cooperation for Argo. 
 



 

 79 

After the mooring retrievals, we spent a long evening power-washing the floatation, 
cleaning instruments and calibrating the clamp-on instruments.   
 
CTD Station 18 undertaken at 1800. CTD Station 19 completed at 1933.  
  
 
December 13, 2006: 0700 set up at Timor 1 Roti for retrieval. Successfully sounded 
and released the mooring, and was spotted shortly afterward. It came on board in great 
shape – but very fouled with naked barnacles, hydroids, crabs and starfish.  Finished 
Timor 1 retrieval by 1000.  
 
Proceeded to Timor 4 to attempt to grapple for the mooring. Spent a very busy 3 
hours pulling apart floatation, cleaning and stowing gear, so that the back deck could 
be rearranged so that the port winch with the thick trawling cable could be used. A 
huge effort was put in by Phil, Lindsay, Paul Harvey and Paul Durack, and the BJ1 
deck crew (Jack) to get ready for the grapple– thanks. The CSIRO grapple hook was 
attached to main cable with weak-link 3T shackle. Lindsay measured the diameter of 
the main winch and wire thickness to help us figure out how much wire was out as the 
ship has no wire-out meter.  
 
We started a ship drift at 1222 local by following a coke bottle as a drifter for 35 
minutes. Currents were 0.7 knots at 228°T- almost due west. 
 
We spooled out 1100 m of wire (300 turns)  in 908m depth of water. Wire angle was 
about 45° which means that the anchor was about 770m behind the ship. Lindsay 
worked with Jack the bosun to ensure that the winch had adequate stopping power and 
that there was a mechanical backup for the air break. Lindsay and Jack stopped the 
winch several times during the pay-out of the wire to check the break and the winch 
power to recover the wire. All went well and Lindsay was satisfied that it was safe to 
proceed. During payout, we steamed towards the anchor from the west, going up 
current at 2 knots. 

 
 
By 1447, we had 1100m of wire out and were 400m from anchor. All personel 
evacuated the back deck as we neared the mooring anchor. Lookouts were posted 
above the bridge. At 1500 we were due north of the anchor position. By 1520, we had 
swung south and past the anchor position. The lookouts spotted glass balls on the 

50m 
 

Anchor 
 

50m 
 

350m 

800m 

Approach 
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starboard aft of the ship- the beacon, ADCP float and top clamp-ons. A happy 
moment.  Once trawl cable was on board we chased down the mooring and proceeded 
to recover as usual. All went very smoothly. The mooring cable was cut about 50 m 
below the VMCM under the beacon.  We deemed that it was not worth trawling for 
the rest of the mooring – as it was too small a target. Paul Harvey had one more 
attempt to acoustically contact the releases, but confusing signals were returned. 
 
Completed CTD 20 at 1810 and then underway to Lombok. 
 
December 14, 2006: Steaming toward Lombok through the Savu Sea – quiet and 
sunny conditions. Deck and mooring crew cleaning, stowing, downloading data and 
doing calibrations.  Data returns generally look good. 
 
We get an indication that the ship is running short of freshwater. Later that day, we 
hear the Security Officer is sick and needs to go ashore and the Captain would also 
want to take on board freshwater. We docked in Waingapu on East Sumba at 1700 
alongside some local island trader vessels. Several folks went ashore on the ferry dock 
which was a few kms from town. Selvi and Dwi took the Security Officer to the 
doctor and then hotel and contacted the local Navy personnel to take care of him. We 
left for Lombok around 2330 local time. Route is south of the Nusa Tengarra. CTD 21 
completed in the Savu Sea. 
 
Dec 15, 2006: Flat calm sunny weather – steamed south of the Nusa Tengarra towards 
Lombok strait. Cleaning, inventorying gear, downloading data and calculating 
calibrations etc. A bit of a break for every one. Spectacular sunset south of Sumbawa 
with dolphin leaping.   
 
Dec 16, 2006: Arrived at Lombok E around 0700. Set up for retrieval – Janet on the 
bridge. Currents weak and variable – tide must be turning. First release did not work, 
even though it gave a confirmation. Second release worked well and up came the 
mooring off the port bow! Mooring on board by 10:30 or so. Biofouling is heavy in 
the upper 150m or so. The back deck was then cleaned and cleared, and we proceeded 
to site of Lombok West mooring. Currents are strong at 2 knots to the south, indicated 
by several drifts with ship aft to the wind and in slight reverse to follow the water. 
Currents building to the south.  
 
12:30 Drifted by mooring to sound on it  from the bow– absolutely no response from 
releases on either deck boxes. Tried again with no response. We decided not to waste 
the day and so proceeded to recover the Bali pressure gauge at 1500. High tide and 
visibility in the surface was very low, however we quickly located and recovered the 
gauge once on SCUBA.Great work by Paul Harvey, Janet, Paul Durack and the crew.  
 
CTD22 (Lombok Strait) 
 
Dec 17, 2006: 0700 Attempted another sounding on the Lombok West releases. Tried 
both the CSIRO and SIO deck units to no avail. Paul Harvey tried different settings 
and frequencies – noisy signals returned. We sent the release commands again and got 
no confirmation. We drifted with the tide and looked for the mooring. We then moved 
to plan for trawling – the back deck was rearranged and the grapple hook attached to 
the  heavy cable on the port winch.  



 

 81 

 
12:30 Started the first trawl sweep in flat clear conditions. Bottom depths were 
between 940 and 910m and we put out 900m of wire (245 turns of the drum) as the 
topography was steep.We spent a frustrating day doing trawl sweeps – a total of 6 
sweeps were made over the course of the afternoon. The weather remained clear and 
calm. Sweeps were performed both upslope and downslope of the anchor. Nothing 
came up or was spotted. Visability was extremely good and we were diligent about 
keeping a watch above the bridge. It is doubtful the mooring is at the anchor, or only 
the very bottom part remains there.The top part of the mooring likely parted in early 
November and is now in the South East Indian Ocean. 
 
Sent an email to Peter Jackson and Ann Thresher at CSIRO to ask to put out a 
shipping alert for the mooring and to contact the Royal Australian Navy. Dwi Susanto 
and Selvi Makarim alsocontacted  Bali and Lombok local officials with a description 
of the mooring. 
 
CTD 23-25  taken in Lombok Strait. 
 
Dec 18, 2006: 7000 we anchored at Gilli Trawagan to retrieve the Lombok SPGA. 
Janet and crew left around 0830 and Dwi Susanto and ship’s crew went into village to 
see the Chief of Police. Rest of science team are packing, finishing post-calibrations 
and continuing to document the shipments. Stayed on anchor all night. Shipment 
documents passed to Joko and Selvi from DKP. 
 
Dec 19, 2006: Arrived at Padang Bai, Bali. Science team left ship at 1030. 
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Figure 1: Ship track for INSTANT recovery leg 3 (blue line) with location of 
INSTANT moorings (red diamonds) and shallow pressure gauges (blue diamonds) 
recovered on this leg. 
 
 

Mooring  
Date/Time 

(GMT) 
Recovered 

Position Depth 

Lombok 
West (1) 

NOT 
RECOVERED 

115° 45.487’E 8° 
26.774’S 

910 m 

Lombok 
East (2) 

16/12/2006 
0130 

115° 53.769’E 
8° 24.566’S 

1120 m 

Timor 4 
(Ashmore) 

13/12/2006 
0125 

122° 58.360’ E, 
11° 31.766’ S 

902 m 

Timor 3 
(south-slope) 

12/12/2006 
0100 

122° 57.404’ E 11° 
22.193’ S 

1386 m 

Timor 2 
(Sill) 

12/12/2006 
0500 

11° 16.6084’S 
122° 51.506’E 

1874 m 

Timor 1 
(North) 

13/12/2006 
0030 

122° 46.803’ E 11° 
9.677’ S 

992 m 

Table 1: Mooring recovery times, anchor drop positions (from 2005 deployments) 
and depths.  
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Pressure 
gauge 

Date/Time 
Recovered (GMT) 

GPS Position 

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 recovered 

 
 
 
Station 
Number 

Latitude Longitude Location Time 

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. Most casts were to 200m. 
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