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Research Program 
 
The objectives of the M66/1 measurements are: 
 
Upper ocean circulation: 

• to obtain a 2 year time series of the transport of southern hemispheric water through 
the passages into the Caribbean. 

• to determine the variability of  the fraction of South Atlantic water east and north of 
the islands. 

• to estimate the transport of southern hemispheric water east of the islands across 
16°N. 

 
Deep Circulation: 

• to study the circulation and variability of the flow in the deep western boundary 
current  and in the interior of the basin 

• to calculate time scales of deep water spreading from the Labrador Sea to 16°N  
 
The methods are: 

• CTDO sensors to determine the distribution of water mass characteristics (pressure,     
temperature, salinity, oxygen) and analyse water samples from 10L bottles for     
chlorofluorocarbon components CFC-11 and CFC-12. 

• measurement of the velocity field with ADCPs (Acoustic Doppler Current Profilers)     
attached to the CTDO system and with the vessel mounted ADCPs (75kHz and 
38.5kHz) 

• recover the CARIBA mooring array instruments, i.e. acoustic current meters, T/S 
sensors and Inverted Echo Sounders (PIES) east of the Caribbean.  

 
 
 
Cruise Narrative 
 
The RV METEOR departed on August 13, 9 UTC from Las Palmas and headed towards the 
Henry Seamount at 27°18.5’N, 17°47.0’W. Dredging began at August 14, 1 UTC, and ended 
at August 15, 1 UTC. The weather was favourable for dredging in the southern section of the 
seamount. The METEOR reached Hierro at August 15, 6:30 UTC, and the three geologists 
and one technician departed while METEOR stayed near Puerto de la Estaca.  
 
At August 15,  7:30 UTC, the METEOR headed towards the easternmost CTD station (51°W) 
of  the 16°N section. With the trade winds from the back the speed of the METEOR was 
around 12 kn most of the time. During the transit of about 2000nm, a CTD test station was 
carried out successfully at August 17, 15:30 UTC  The CTD was lowered to 2000m depth. At 
August 20, 16 UTC, the 22 Niskin bottles were tested for CFC contamination by closing them 
all in the CFC minimum zone at 2500m depth. In the eastern Atlantic, very small 
concentrations are expected at this depth level. The test was successful, all bottles closed and 
no contamination could be found. This result was supported by the oxygen analysis. A second 
test was done on August 21, 17 UTC. 
 
The 16°N section began at August 22, 15 UTC at the flank of the Midatalantic Ridge (CTD 4, 
15°15’N, 51°20’W) at a water depth of 4000m. In order to resolve the flow-field of the 
Antarctic Bottom Water (AABW) at the bottom of the flank, the station spacing was at first 
10nm, and then increasing to 20nm. The chosen spatial distance allows the resolution of the 
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flow field with the LADCP profiles measured parallel to the CTD casts. The LADCP profiles 
had good quality throughout the water column, but the expected northward flow of the 
AABW was not observed. The subsequent stations also showed the tidal velocities in the 
order of 3-4cm/s. The weather and sea remained calm and provided excellent working 
conditions. In the early morning (5UTC) of August, 25 the METEOR reached the  longitude 
of 55°W, which on former cruises was the boundary between a net southward flow of North 
Atlantic Deep Water west of 55°W and a more sluggish and uncoordinated flow east of that 
longitude. Between 55°30’W and 57°40’W (Aug 25, 11UTC – Aug 26, 20UTC) we 
encountered an eddy. These eddies are called NBC rings, because of their creation at the 
retroflection of the North Brasil Current (NBC) into the North Equatorial Counter Current off 
the coast of Brazil. These rings are crucial for the transport of water from the South Atlantic 
across 16°N. The ring was subsurface intensified with highest velocities of 25-35cm/s 
between 400m and 600m depth, the fraction of South Atlantic water (SAW) was higher than 
70% in the intermediate and central water masses. The signal at the surface was weak, so that 
most likely the ring cannot be seen by remote sensing.  
 
During CTD 27 on August 27, one of the LADCP workhorses from RD Instruments (San 
Diego) failed, so that unfortunately we were unable to measure the deep velocity distribution 
in the western boundary region, where we expected the strongest signals. This instrument was 
sent to RD Instruments (RDI, San Diego) for refurbishment in February 2005. It failed after 
20 profiles in June 2005 during our cruise with N/O Thalassa . The instrument was then sent 
back to RDI  at July, 12 and after repair was delivered to RV METEOR  to Las Palmas. 
Presumably, the instrument was not properly repaired. Due to the many parallel research 
cruises we were unable to take a backup instrument with us. For the remaining work in the 
deep western boundary current no deep velocity measurements could be carried out. With one 
instrument remaining, only velocity profiles to water depths shallower than 3000m are 
possible. 
 
The 16°N section was finished with CTD 38 at August, 29, 4:30UTC. The METEOR headed 
south to carry out CTD stations every 9nm on the way to the mooring position B10 east of 
Saint Lucia and then to B8 north of Tobago. B10 was reached at August 30, 12 UTC (CTD 
54), and B8 at September 1, 2UTC. Near that position, the surface water was murky and down 
to about 5m very fresh with salinities of about 27.0. Both features indicated the presence of 
river outflow  from the Amazon and/or Orinoco. Although low salinities are frequently 
observed in that area especially a few months after the maximum of the river outflow, they are 
usually not below 32. 
 
The METEOR turned towards Barbados, i.e. to the position of mooring B9 on the western 
side of Barbados. After finishing the CTD section, the remaining time was used to repeat the 
northern part of the section from Tobago to Barbados down to 12°35’N, 60°0’W with the two 
vessel mounted ADCPs. In the early morning of  September, 2  (9:40UTC), CARIBA 
mooring B9 was released. 7 minutes after release the top float was seen and at 11 UTC the 
mooring was  completely recovered. The top element, moored in 70m depth, showed severe 
signs of fishing activities but fortunately was not lost. 
 
The CTD section from Barbados to St. Lucia began at September 2, 11:50 UTC, the station 
spacing was like on the last section about 9nm. When finished, a transport section to 
13°40.0’N, 60°30.0’W was carried out. At September 3, 8:34 UTC the PIES at 13°47.50’N, 
60°41.82’W was released. The instrument didn’t respond. The release-code was repeatedly 
sent, but no acoustic nor radio or visual (flashlight) signals were received, although the 
flashlight should be easily seen in the darkness. Most likely, the PIES was not released. The 
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search was interrupted at 10:25 UTC. CARIBA mooring B10 at 13°48.00’N, 60°41.50’W was 
released. Both releasers responded immediately, and the mooring was sighted 7 minutes later. 
The complete mooring was on board about at 11:30 UTC. This mooring showed also signs of 
fishing activities. The construction of the top float was damaged and the mooring contained 
several pieces of fishing gear. It turned out that a few months after deployment,  the mooring 
had been hauled several 100m nearer to the shore, where the bottom was 30m shallower. The 
top float was then located in 35m depth instead of 70m. 
  
 Afterwards the search for the PIES was continued. Several items were found, but not the 
PIES. The search was abandoned at 12:20 UTC, and the METEOR headed towards Tobago. 
Early at September 4, 7:15 UTC the PIES was contacted and after several attempts the 
releaser worked at 8:45 and the PIES surfaced. It was dark, the flashlight of the PIES made it 
very easy to find the instrument at 9:20. After the PIES was brought on board (9:30), 
CARIBA mooring B8 was released at 9:35, detected at 9:40 and recovered completely. The 
releasers were on deck at 10:50.  At the former mooring position B8 a CTD (CTD 91) was 
carried out at 11:30 UTC .  
 
This (CTD 91) was the first station on the way to St. Vincent, the station spacing was 10.5nm. 
The section was finished with CTD 102 at September 5, 12 UTC. After 11nm, the work in the 
passage between St. Vincent and St. Lucia began. The CTD section (CTD 103-108) was 
complemented by several ADCP transects to study the influence of the tides on the velocity 
distribution. The vessel mounted ADCP reached down to the bottom so that we received 
velocity data in the passage with full continuous coverage. After finishing the passage work, 
the METEOR was on her way to 13°47.50’N 60°41.80’W, the PIES position off St. Lucia. 
The METEOR drifted towards the PIES, and the instrument was acoustically released. It took 
about an hour from September 6, 6 UTC to 7 UTC before the PIES responded, and the 
instrument surfaced 30minutes later. The PIES was brought on deck at 7:54 UTC. Both PIES 
carried out the measurements successfully. 
 
The METEOR continued her track to the passage between St. Lucia and Martinique. After 5 
CTD stations (CTD 109-113), the 12nm wide passage was also studied with several shipboard 
ADCP transects. The METEOR left the passage at September 6, 20 UTC and sailed leewards 
of Martinique to the passage between Martinique and Dominica. Unfortunately Dominica 
refused the research within the 3nm zone, so that we could not achieve full coverage of the 
passage. The work in the passage was finished at September 7, 15 UTC. In order to reach 
deeper well mixed water needed to calibrate the moored MicroCats with the CTD, a CTD 
station was carried out in the Caribbean at 15°N, 61°23’W with a water depth of 2356m at 
17UTC. Only 4 10L bottles were attached at the carousel, the others were replaced by the 
MicroCats.  
 
Work continued when the passage between Dominica and Guadeloupe was reached at Sep. 7, 
23 UTC with CTD stations (CTD 121-125) followed by ADCP transects. The 3nm zone of 
Dominica has been left out. At September 8, 13 UTC the METEOR stopped near Pointe a 
Pitre (Guadeloupe) to obtain the replacement for the leaking ADCP workhorse. The Leibniz 
Institute for Marine Research in Kiel, Germany was able to provide us with an instrument 
with short notice. The instrument was brought at 11:30 UTC and the METEOR set course to 
the 16°N section to repeat the stations in the Deep Western Boundary Current with 2 ADCP 
workhorses attached to the CTD/carousel. The station work started at 19 UTC and was 
finished at September 9, 13  UTC. In order to study deep mixing in the western boundary 
current, a CTD/LADCP YoYo station was carried out at 16°17’N, 60°35’W which lasted for 
12 hours and 6 complete profiles (CTD 132-137) could be taken in that time period.  The 
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results will be compared to microstructure measurements of K. Polzin, Woods Hole, USA, 
taken at about the same position. 
 
Whether water from the South Atlantic also flows through the passages north of Guadeloupe 
was studied with CTD stations and ADCP transects  in the passage between Guadeloupe and 
Antigua as well as between Anguilla and Anegada (Sombrero Passage) The latter is more than 
2000m deep. The measurements in the Guadeloupe-Antigua passage (CTD 138-145) were 
finished at September 10, 21 UTC. The water between the two passages is very shallow, so 
that only ADCP sections were carried out. The work in the Sombrero Passage lasted from 
September 11, 9 UTC to September 12, 17:30 UTC (CTD 146 – 162). No CFC data have 
been taken in the Sombrero Passage. Several valves of the analysis system failed and through 
the unusual high failure rate the CFC sampling was stopped to be able to cover the following 
deep western boundary section. The velocity field in the passage was strongly influenced by 
tides. The detided total transport through the relatively large Sombrero Passage was small 
with 0.9 Sv inflow.  
 
At September 12, 19 UTC, the CTD 163 marked the beginning of the meridional boundary 
section from Anegada across the Puerto Rico Trench to 23°N, 64°W. The measurements 
stopped at 5700m depth, although the trench is much deeper. The station spacing was at the 
slope 2.5 – 5nm, and further offshore the distance increased to 22nm. The deep water was 
devoid of scatterers leaving not enough signals for the LADCPs. The two instruments were 
removed after reaching water deeper than 5200m.  
The last station of the boundary section at 23°36’N 64°06’W (CTD 181) was finished on 
September 16, 11:30 UTC, Shortly before the CTD was back on board, the CFC analysis 
system had to be shut down because of problems in the gas supply line, and the CFC samples 
were taken ‘offline’. The glass ampoules were flame sealed and  will be analysed in our lab in 
Bremen. 
The METEOR set course to Curacao, where we arrived at September 19, 11 UTC.  During the 
entire cruise, the METEOR always experienced calm winds and seas. 
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 Figure 1 Station map METEOR cruise M66/1, August 13 – September 19, 2005 (Las Palmas 
– Willemstad 
 
 
 
 
 

 
Figure 2 Stations between Tobago and 
Antigua, METEOR cruise M66/1 
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Technical Aspects 
 
CTD-O2 Measurements  (R. Steinfeldt) 
 
Measurements of conductivity, temperature, pressure and dissolved oxygen were performed 
with a Sea-Bird 911 plus system. The CTD was operated on a water sampler carousel 
together with 22 10 l Niskin bottles and 2 LADCPs. CTD data quality was good throughout 
the whole cruise. Some of the Niskin bottles, however, showed leakages at the bottom or the 
outlet. CTD data were calibrated by minimizing the difference between CTD values and 
salinity and oxygen samples from the Niskin bottles measured on board. The number of direct 
measurements was 1047 for oxygen and 498 for salinity, i.e about 6 and 3 samples per profile. 
 
Oxygen measurements were carried out by the Winkler titration method. The standard did not 
show a remarkable drift, and the mean standard deviation between double samples was 0.020 
ml/l. The difference between the directly measured and calibrated CTD oxygen data is 0.048 
ml/l (0.046 ml/l) for all (below 1000 dbar) samples. At the beginning, the CTD oxygen sensor 
showed temporal fluctuations, but from profile 13 on identical calibration coefficients were 
used. 
 
Salinities of the water samples were determined by means of a Guildline Autosal salinometer 
of type 8400A. The rms differences between the measured and calibrated CTD values 
amounted to 0.0029 (0.0024) for all (below 1000 dbar) samples. The mean deviation between 
measurements of substandard was in the range of 0.001. 
  
IAPSO Standard Seawater of batch 145 was used for calibrating the salinometer. The 
salinities in the Antarctic Bottom Water (AABW) are in good agreement with former cruises 
if an offset of 0.003 is subtracted as was also done for salinity calibrations with batch 141. 
The oxygen values in the deep water are low compared with older data (differences between 
0.05 and 0.1 ml/l). The surface oxygen saturation, on the other hand, is about 104 % and 
thereby in the same range as was measured the years before. An anomal large amount of 
samples (about one third) could not be used for the calibration routine both for oxygen and 
salinity, as the difference against the CTD values was too large. One reason could be the 
leakage of some of the Niskin bottles and/or problems at the oxygen sampling. 
 
 
Analysis of Chlorofluorocarbons (K. Bulsiewicz) 
 
During the cruise M66/1 water samples have been collected from 10l Niskin bottles for the 
analysis of the chlorofluorocarbons CFC-11 and CFC-12. Measurements of the CFC 
concentration in the water samples have been performed on board using a gas 
chromatographic system with capillary column and Electron Capture Detector (ECD). CFC 
sampling has been performed on 125 stations. A total of 1300 CFC data have been obtained. 
On the last station, CFC samples were sealed in glass ampoules for later measurements on 
land, as the remaining amount of pure nitrogen was not sufficient to run the automatic 
extraction system.   
 
The sampling blank for CFC-11 and CFC-12 was estimated at a test station where all bottles 
were tripped at the same depth. This water is 'old', exhibiting zero CFC-concentrations. For 
CFC-11 and CFC-12 the resulting sampling blank was 0.005 pmol/kg. Accuracy was checked 
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by analysing 33 water samples at least twice. It was found to be 0.6% for CFC-11 and 0.4% 
for CFC-12. The CFC concentration of the gas standard used to calibrate the water samples 
are reported on the SIO98 scale.  
 
 
Lowered Acoustic Doppler Current Profiler LADCP (M.Walter) 
 
Most of the hydrographic stations were accompanied by current measurements with a lowered 
acoustic Doppler current profiler (LADCP) system attached to the CTD and water sampling 
carousel. Throughout the cruise, three instruments (RDI 300 kHz Workhorse Monitor) were 
used, partly two together or one as a single instrument.  
 
Two instruments were used in a synchronized Master-and-Slave mode, with the upward 
looking as Slave and the downward looking as Master. When only one instrument was used, it 
was mounted downward looking. The instruments were powered by an external battery 
supply, consisting of 35 commercial quality 1.5V batteries assembled in a pressure resistant 
Aanderaa housing. The system was set to a ping rate of 1 ping/s and a bin length (= vertical 
resolution) of 10 m with a nominal range of 200 m for both operating modes, Master-and-
Slave as well as single.  
 
In total, 160 LADCP profiles were obtained during the 181 CTD stations of the cruise. The 
profiles from 132 to 137 were taken at the same position as a time series station. 
During profile 26 on the 16° N transect, a water leakage (probably through the transducers) 
occurred in the upward looking instrument. Two of the transducers were damaged and severe 
corrosion was evident on one of the electronic boards of the unit. Unfortunately, there was no 
backup instrument on the ship at the time. With a water depth greater than 5000 m and very 
clear water (= few backscatterer), the data from a single instrument were not sufficient for a 
good-quality profile. Thus, the ensuing profiles up to CTD cast 33 were done without an 
ADCP. From cast 34 onwards, in the shallower and more productive waters close to the 
Antilles, a single instrument was used for profiling. A backup instrument shipped to 
Guadeloupe from the IfM-GEOMAR was available from profile 126 onwards, and was used 
for the rest of the cruise as a Slave.  
 
From profile 114 onwards, beam 1 of the downward looking instrument started switching on 
and off. When the beam was working, it worked fine (normal range etc, no signs of any 
problem), but it stopped working for large stretches of time (several minutes) during profiles. 
The problem occurred mainly in shallow water, and we suspect an electronic connection 
problem related to outside pressure. After profile 117, the instrument was dismounted and 
checked for leakage, but everything was fine (except the occasional beam failure), therefore 
the instrument was remounted for profile 119 and used for the rest of the cruise. 3-beam 
solutions were used for the velocity calculation for the periods where beam 1 failed.  
 
The stations from 169 up to the end of the cruise (a transect across the Puerto Rico Trench) 
were again deeper than 5000 m and extremely scarce in backscatterers for depth greater than 
2000 m, so that even the range of the combined instruments was to small to obtain velocity 
profiles. 
 
The different types of environments lead to large differences in instrument range during the 
cruise. For the shallower (up to 2500 m water depth) stations close to the Antilles and in the 
passages, there was a vast amount of backscatterers, and the range of the instrument (Master 
only) was up to the nominal 200 m in the upper 1000 m, and scarcely falling below 60 m 
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(again for the single instrument). With lowering and heaving velocities between 0.8 and 1.2 
m/s of the instrument package this resulted in at least 200 shear estimates per depth bin and 
very good quality profiles.  
In the deep stations of the 16°N and the Puerto Rico Trench sections, there were virtually no 
backscatterers below 2000 m, and the range was reduced to 2 bins (20 -30 m) for each 
instrument (50 m total for the package) in those parts of the profiles. With less than 100 shear 
estimates per depth bin no reliable velocity profile was obtained. 
 
Post processing of the raw data was done using an inverse method which incorporates the 
measured velocity shear, the surface drift of the ship during the cast, and the bottom track 
velocities measured by the downward looking instrument to produce profiles of velocity and 
shear. This resulted in high quality velocity profiles, even for profiles with very weak current 
velocities (<0.05 m/s) and zero mean. Larger errors occur in the profiles deeper than 4000 m 
with few backscatterers and weak velocities, where not enough information is available for a 
good inversion. 
 
  
Shipboard Acoustic Doppler Current Profiler SADCP   (C. Mertens) 
 
Simultaneous single-ping data were recorded from two RD Instruments Acoustic Dopplers 
current profilers:  A 75 kHz and a 38 kHz Ocean Surveyor (OS) model, both with flat phased-
array transducers.  The 75 kHz OS was mounted into the hull of the ship in July 2004, and the 
38 kHz instrument was lowered in the ship's well at the beginning of the cruise. 
 
Both instruments were configured to collect narrow bandwidth water-profile data throughout 
the cruise.  The data from the 75 kHz OS was recorded in 8 m bins to get high vertical 
resolution data in the upper water column.  To achieve maximum range the 38 kHz OS data 
were collected in 32 m bins.  Both systems operated flawless throughout the cruise.  The 
ship's 78 kHz Doppler log is known to cause strong interference with the 75 kHz Ocean 
Surveyor which results in a reduced range of about 250 m and a deterioration of the data 
quality. During station work the Doppler log was needed for navigational purposes, but 
it was switched of when the ship was underway. 
 
Navigation and heading information were recorded together with the velocities.  Both ADCPs 
used the synchro version of  the Fiber Optic Compass (FOG) heading connected directly to 
the chassis of the ADCP to transform the measured velocities into earth coordinates although 
it has been found on an earlier cruise (M47/1) that the FOG has a heading dependent error.  
Because of this error the data were corrected by substituting the syncro-FOG heading values 
of each single ping with heading values from the Ashtech receiver.  The Ashtech receiver 
operated continuously throughout the cruise, delivering reliable heading data. 
 
A water-track calibration of the angle between the transducers and the Ashtech antenna 
system has been carried out for both instruments.  For the 38 kHz OS a misalignment angle of 
-1.03° and an amplitude factor of 1.004 were determined.  For the 75 kHz OS the calibration 
resulted in a misalignment angle of -1.27° and an amplitude factor of 1.008, which is very 
close to the calibration carried out during Meteor cruise M62/1. 
 
The range of the 75 kHz OS was of about 700 m, and the 38 kHz OS achieved ranges of 1200 
to 1400 m.  The sea state was generally calm throughout the cruise and most of the time the 
ship didn't had to steam against the waves which resulted in a very good quality of shipboard 
ADCP data for this cruise. 
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Dredge at Henry Seamount, cruise M66/1 
 

Number Time Start Time Ende Latitude Longitude Depth 
1  Aug. 14, 1:02      4:10 27°18.5’N 17°47.0’W 3553m 
2  Aug.14,  4:22      7:29 27°19.0’N 17°46.5’W 3362m 
3  Aug.14,  8:04      11:22 27°18.0’N 17°45.0’W 3688m 
4  Aug.14, 12:05      15:48 27°18.5’N 17°45.0’W 3935m 
5  Aug.14, 16:32      20:31 27°20.0’N 17°48.0’W 3534m 
6  Aug.15, 21:24        1:00 27°20.0’N 17°46.0’W 3880m   

 
 
 
 

CARIBA Moorings on cruise M66/1 
 
 
Name Latitude Longitude Depth      Deployment Date  Retrieval  
 
B8  11°21.70‘N 60°24.00‘W 1130m      17.7.2004, 14:48  4.9.2005 
PIES75 11°21.70‘N 60°23.60‘W 1123m      17.7.2004, 15:15  4.9.2005 
 
B9  13°01.60‘N 59°47.60‘W 1007m      21.7.2004, 18:57  2.9.2005 9:56 
 
B10  13°48.00‘N 60°41.50‘W 1002m      22.7.2004, 11:00  3.9.2005 10:25 
PIES56 13°47.50‘N 60°41.80‘W   993m      22.7.2004, 13:50  6.9.2005 6:00  
 
PIES: Inverted Echo Sounder with Pressure sensor 
Time in UTC 
Bold dates: work done during M66/1 cruise  
 
 
 
 
 
Recovered CARIBA Mooring B8/Tobago 
Instrument  Number Depth  Comments 
 
Releaser   AR517   1055m   
Releaser   AR798   1055m   
MicroCat C,T  2476   953m   
MicroCat C,T  2454   753m   
MicroCat C,T  2438   552m   
RCM11  93   350m 
MicroCat C,T  2377   352m   
MicroCat C,T  2277   195m   
RCM11  91     93m   
MicroCat C,T  2051     78m   
        
Sampling rate for all instruments : 30min. 
RCM: Anderaa Acoustic Current Meter, +P: with pressure sensor 
MicroCat C,T : SBE, measurement of temperature and conductivity 
no radio transmitter, no flashlight 
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Recovered CARIBA Mooring B9/Barbados 
Instrument  Number Depth  Comments 
 
Releaser   RT520   985m   
Releaser   RT521   985m   
MicroCat C,T  2050   952m   
MicroCat C,T  1943   751m   
MicroCat C,T  1931   550m 
RCM11  89    449m 
MicroCat C,T  1933   342m   
MicroCat C,T  1915   193m   
RCM11  94     90m  no data 
MicroCat C,T  1888     73m   
 
RCM: Anderaa Acoustic Current Meter, +P: with pressure sensor 
MicroCat C,T : SBE, measurement of temperature and conductivity 
no radio transmitter, no flashlight 
 
 
 
Recovered CARIBA Mooring B10 / St. Lucia 
Instrument  Number Depth  Comments 
 
Releaser  RT531   955m   
Releaser  AR810   955m   
MicroCat C,T  3199   949m   
MicroCat C,T  3198   748m 
MicroCat C,T  3197   547m   
MicroCat C,T  1936   346m   
RCM11  92   344m   
MicroCat C,T  1934   189m   
RCM11  95      87m   
MicroCat C,T  1932      71m   
 
Sampling rate for all instruments : 30min. 
RCM: Anderaa Acoustic Current Meter, +P: with pressure sensor 
MicroCat C,T : SBE, measurement of temperature and conductivity 
Radio frequency:  160.785 MHz    
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