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Summary 
 
Talisker (SAMS Seaglider 156) was deployed in the Celtic Sea on 15 September 2012, to 
undertake a survey of the shelf edge as part of the FASTNEt project. The study site was 
surveyed by gliders from SAMS and MARS (Marine Autonomous and Robotic Systems at 
NOC) from June 2012 through to January 2013. Talisker was equipped with an unpumped 
Seabird CT sail, a SBE43f and an Aanderaa Optode oxygen sensors, as well as a Wetlabs 
fluorometer with red and blue backscatter sensors. In order to maximise the CTD sampling 
the fluorometer was turned for the whole mission, and due to a malfunction of the optode 
oxygen data was only collected for a few days at the start of the mission. Before recovery on 
9 January 2013 Talisker had completed 1130 dives and covered over 1970 km. Unlike the 
previous missions, she was recovered as planned in January. The mission has been overall 
successful, on its own and as part of the 7-months long glider fleet survey.  
The complete mission data can be visualised at http://velocity.sams.ac.uk/sg156/mission3/ 
and the full dataset can be obtained from the British Oceanographic Data Centre (BODC, 
http://www.bodc.ac.uk/).  
 

  
Figure 1: Seaglider SG156 ‘Talisker’ 

http://velocity.sams.ac.uk/sg156/mission3/
http://www.bodc.ac.uk/
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1. Introduction 
The full record of all actions taken and commands given during mission 3 can be found in 
the relevant Talisker log book.  This narrative provides a brief summary of the main activities 
and milestones that were achieved during Mission 3.  This work was part of the FASTNEt 
project (Fluxes Across Sloping Topography of the North East Atlantic), funded by NERC 
under its Ocean Shelf Edge Exchange Research Programme. For more information on the 
FASTNEt project see http://www.sams.ac.uk/fastnet. 
This mission contributed to one of FASTNEt’s objectives: “to determine the seasonality of 
physical gradients and exchange across the shelf edge by deploying new observational 
technologies (Gliders, Autosub Long Range) and established techniques (long term 
moorings, drifters)”. On the particular role of gliders in this project, the MoU states: “Gliders 
represent a fundamental leap in our ability to observe the ocean, particularly in winter. We 
will use six Gliders, to be deployed in pairs, to measure fluxes at three shelf edge locations: 
the Celtic Sea, the Malin Shelf and north Scotland Shelf”. Unfortunately the continuous 
occupation by two gliders was not achieved due to a failure of SAMS second Seaglider 
(Ardbeg, SG545) after less than two days in the water.  
Talisker was deployed from RRS Discovery during cruise D381b (OSMOSIS project), on the 
way to the Porcupine Abyssal Plain site, on the 15 Sep 2012. Before deployment it was 
estimated that the batteries should last for 5 to 5.5 months, however due to the restricted 
recovery opportunities in the Celtic Sea in the winter it was decided to recover Talisker in 
Jan 2013 from RV Celtic Explorer (Marine Institute in Galway, Ireland) during cruise 
CE13001.  
Some comparative CTD profiles were completed at deployment and recovery in the vicinity 
of Talisker. Despite Ardbeg’s very short operational period, both gliders crossed each other 
at the start of the mission allowing for data comparison.  
 

2. Personnel 
Pilots: Estelle Dumont, Mark Inall, Marie Porter 
Deployment team: Tim Boyd, Matthew Toberman 
Recovery team: James Burris (MARS*), Gareth Lee (UEA**), Bastien Queste (UEA**), Sam 
Ward (MARS*).  
* MARS: Marine Autonomous and Robotic Systems (National Oceanography Centre) 
** UEA: University of East Anglia 
IT support and website: Lovro Valcic 
 

3. Mission strategy 
3.1 Endurance & sampling 
Given the relatively short duration of the deployment (4 months) it was estimated that 
Talisker would have sufficient energy in the 24V battery pack to complete the mission. The 
limiting factor was therefore the sensor sampling (using the 10V battery pack). In order to 
maximise the CT data resolution it was decided to turn off the Wetlabs Eco-puck, the most 
power-consuming sensor. The Aanderaa oxygen optode was left on, however the sensor 
developed a fault after a few days and had to be turned off. The CT sampling frequency was 
set high in the surface layer (deep enough to cover the full thermocline area) and at a lower 
frequency below the thermocline in order to save power. Full details of the sampling settings 
and changes are listed in Section 11. 
Throughout the mission the battery gauges were regularly monitored to ensure the 
endurance estimates were correct, and that the glider would be recovered before reaching 
the 80% advised limit on either battery pack. 

http://www.sams.ac.uk/fastnet
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3.2 Tidal aliasing 
In order to lessen the effects of the tidal aliasing, the strategy in place was to: 

- Adjust the dive time so that the duration would be out of phase with the tide. A 
5.5 hours-long dive was set as the aim (for dives down to 1,000m). 

- On successive laps, aim to have the glider at different locations along the line for 
the same tidal phase. 

3.3 Survey area 
Talisker’s route is shown in Figure 2 below. The main path follows the line between the 
NORTH and SOUTH waypoints, which was previously surveyed by MARS’ Slocum glider 
Bellamite. Following Ardbeg’s failure, the line was occasionally extended onto the shelf up to 
the waypoint NORTH2 (same position as MARS’ Unit194 Northern waypoint). In order to 
save energy and when strong tidal currents were present the line was extended only to 
NORTH3, roughly half-way between NORTH and NORTH2. 
Towards the end of the mission the line was also extended further South to the waypoint 
SOUTH2, when features of interest were observed in the area. 
Details of the waypoints used on each leg can be found in the targets file summary and in 
the mission narrative. 

 
Figure 2: Map of Talisker’s targets, along with the MARS’ gliders (Unit194, Bellamite, and 
Coprolite) waypoints for reference. The bathymetry is reproduced from GEBCO Sheet G.02 
assembled by Peter M. Hunter, Southampton Oceanography Centre, U.K. from bathymetric charts 
compiled at the Institute of Oceanographic Sciences, Wormley, Surrey, U.K,. and extracted from the 
GEBCO Digital Atlas published by the British Oceanographic Data Centre on behalf of the IOC and 
IHO, 2003. 

3.4 Bathymetry and depth control 
The bathymetric data available for this area (from GEBCO, derived from Admiralty charts) 
was rather coarse and did not include the fine details of the complex slope bathymetry. 
Seaglider bathymaps created from this dataset would not have been accurate enough for 
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navigation and furthermore, using bathymaps over a steep slope would not have proved very 
efficient. The glider selects the bathymetry point closest to its position at the start of the dive, 
but this depth could be tens of meters different to the depth 2 or 3km away, where the glider 
would be a few hours later when entering the apogee phase. Therefore it was decided to rely 
on the altimeter to detect the actual bottom depth, and no bathymaps were uploaded on 
Talisker’s memory card. 

3.5 Piloting 
Talisker was piloted by SAMS during the mission. The piloting “rota” was usually one pilot for 
one week, monitoring during the day and being “on call” at night. 
 

4. Preparation 
Talisker was returned from the Seaglider Fabrication Centre following servicing after Mission 
2 on 6 Jun 2012 (9 months after the end of Mission 2).  

4.1 Lab test 
After some bench tests at SAMS a problem was detected with both the GPS (unable to get a 
fix) and the Iridium communications (unable to get a signal, however direct communications 
to the modem were normal). The combined antenna was suspected to be faulty, this was 
confirmed after successfully testing the GPS and Iridium with Ardbeg’s antenna. Pre-
deployment sea trials went ahead using Ardbeg’s antenna, and a spare one was borrowed 
from MARS for the mission. 
Sea trials were conducted locally near Ardmucknish Bay on 23 Aug. Although the site was 
not as deep as the Celtic Sea and strong tidal currents were present, Talisker’s basic 
mechanical functions (VBD, pitch, roll, communications, etc.) were successfully tested. 

4.2 Basestation 
A few issues in the basestation processing were detected during the trials, the most critical 
one being no alert messages being generated. After investigation it appeared that this was 
due to a mismatch between the latest glider code installed on Talisker (v66.10) and the 
basestation software version (Base-2.05). The Seaglider Fabrication Centre (SFC) 
suggested to update our basestation to the latest version available (Base-2.07) to solve the 
issue. This latest version was developed by the SFC, and matched the SFC glider software, 
however SAMS other glider Ardbeg used the same basestation but was running on a glider 
code developed by iRobot. Being unsure whether the iRobot glider code would be 
compatible with the latest SFC basestation software it was decided to have the two software 
versions installed (Base-2.05 and Base-2.07), and point each glider to the correct processing 
version. This dual installation was completed successfully, but some issues still remained, 
e.g. the Base-2.07 software not generating the .pro files due to an incompatibility with some 
of the Python packages versions. These packages could have been updated, but again it 
was not a certainty that these would work with the Base-2.05 software. Deployments fast 
approaching, it was decided to not do anymore modifications to the basestation and use 
Base 2-07 to generate the alerts, and Base 2.05 to process the data for Talisker. Despite a 
few remaining issues (NetCDF file creation failing, and the new SFC Quality Control routines 
not running), this provided a workable system during the mission. The mission’s data should 
be re-processed using Base-2.07 once the basestation software is re-installed properly post-
deployment.  
The primary basestation (velocity@sams.ac.uk) was run on a virtual server, the gliders 
accessing it via RUDICS. Velocity was used for all the processing, data archiving and as the 
web server. The secondary basestation (speed@sams.ac.uk) was used as a back-up for 
answering the eventual glider calls via PSTN. All the data received on Speed was 
automatically transferred to Velocity for processing. 
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4.3 Compass check 
The compass readings were checked pre-deployment, for full details see section 7.5. 

4.4 Deployment 
Talisker was transported by van to RRS Discovery, which sailed for D381b from Falmouth 
on 14 Sep 2012. While underway the deployment team performed the pre-deployment self-
tests, which were satisfactory. The ship reached the planned deployment location (48˚09’N, 
9˚41’W) on 15 Sep PM. A shallow CTD profile to 50m was conducted in order to check the 
surface density was suitable for the glider’s ballasting. The minimum sigma-t recorded was 
25.95, well within Talisker’s operational range. The final pre-launch sequence took a rather 
long time due to a poor Iridium link, but was successful in the end. Talisker was deployed 
using the starboard pedestal crane at 16:40 at the position 48˚8.84'N, 9˚40.87'W. A CTD 
cast (No. 381005) was then conducted down to 800m at 48˚8.84'N, 9˚40.87'W at 19:45, after 
Ardbeg’s deployment. Coprolite (one of the MARS Slocum glider) was also in the vicinity at 
the time of the cast. 
 

5. Mission Diary 
The main events during the mission are given below.  Basic piloting parameters change 
have been omitted. For more detailed information consult the log book. 
 
Table 1: Mission 3 diary 
Date Dive Location (end) Comment 
15 Sep 1 48.15N, 09.68W First dive completed at 17:24Z.  Battery levels were 

24.8V 4.84Ah; 10.5V 4.80Ah 
15 Sep 6 48.18N, 09.64W The Kalman filter started running (but not applied just 

yet) in order to let it “learn” about the currents before 
using it for navigation. 

16 Sep 11 48.22N, 09.62W Reached target NORTH – Start lap 1 
16 Sep 16 48.13N, 09.73W Crossed SG545 Ardbeg (which was on dive #10) 
17 Sep 21 47.98N, 9.97W Start using the Kalman filter for navigation 
18 Sep 26 47.81N, 10.03W The Kalman filter is not efficient as Talisker has gone off 

the shelf and into the slope current, Kalman filter turned 
off. 

18 Sep 27 47.78N, 10.07W Reached target SOUTH. The Aanderaa optode sampling 
appeared irregular. 

19 Sep 28 47.79N, 10.04W The Aanderaa optode still shows the strange sampling 
frequency, and the power consumption on the 10V pack 
has increased significantly apparently due to the optode 
staying on for longer than during previous dives. 

19 Sep - 
20 Sep 

29 - 
35 

47.92N, 9.99W The slope current is pushing Talisker away from her line 
(to the West / North West). In an attempt to get her 
going in the right direction the heading mode has been 
switched on for navigation ($NAV_MODE, 0 and 
$HEADING, 60). 
The Aanderaa optode is still showing problems at times, 
investigation underway. 

20 Sep 36 47.93N, 9.98W It was concluded that the Aanderaa optode was faulty 
and was turned off. 

21 Sep 37 47.95N, 9.98W Aanderaa optode and SBE43f sensor were both turned 
on for comparison. 
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Date Dive Location (end) Comment 
21 Sep 39 47.98N, 9.99W Aanderaa optode and SBE43f were both tuned off. As 

expected the SBE43f did not provide realistic data. For 
full details about the Aanderaa optode issue see section 
7.4.2. 

22 Sep 45 48.11N, 9.96W The slope current seems to be getting stronger and its 
direction appears to be variable, the navigation mode 
has been changed to head straight for the target. 

23 Sep 48 48.15N, 9.92W Talisker’s vertical speed was increased in order to fight 
the current, she is now heading in the right direction. 

24 Sep 57 48.21N, 9.68W Talisker is now away from the slope current, the vertical 
speed has been set back to the usual value. Kalman 
filter turned back on. 

24 Sep 58 48.24N, 9.67W The altimeter parameters seem to be set correctly now, 
until now there have been some false bottom detections 
causing early apogees whilst crossing the shelf. 

24 Sep 61 48.22N, 09.62W Reached target NORTH – End lap 1, start lap 2 
26 Sep 72 48.00N, 9.83W Kalman filter turned off. Started using ferry angle 

correction ($NAV_MODE, 2) when out of the shelf (for 
all laps), and heading straight to target on the shelf 
($NAV_MODE, 0) unless specified otherwise (see 
attempts to use the Kalman filter at laps 3, 5 and 6) 

29 Sep 85 47.79N, 10.05W Reached target SOUTH 
02 Oct 104 48.21N, 09.63W Reached target NORTH – End lap 2, start lap 3 
06 Oct 126 47.79N, 10.04W Reached target SOUTH, heading for NORTH2 
09 Oct 145 48.22N, 09.59W Closest to target NORTH 
09 Oct 150 48.24N, 09.58W Kalman filter turned on in “learning mode” again (it had 

been reset earlier). 
09 Oct 150 - 

154 
48.26N, 09.58W $D_TGT set a bit too shallow, missed the bottom 30 to 

50m of the water column. 
09 Oct 155 48.27N, 09.57W Kalman filter on 
10 Oct 164 - 

173 
48.33N, 09.48W Target depth exceeded on all these dives. The altimeter 

got almost no valid return ping for those so it is unsure 
how far off the bottom Talisker was – probably 20 to 
30m at max. 

10 Oct 177 - 
184 

48.36N, 9.46W Target depth exceeded on all these dives. The altimeter 
got almost no valid return ping for those so it is unsure 
how far off the bottom Talisker was – probably 30 to 
40m at max. 

11 Oct 199 48.38N, 09.42W Very slow progress towards target NORTH2 due to 
strong tidal currents, turned back towards SOUTH 
before reaching NORTH2 – End lap 3, start lap 4 

12 Oct - 
13 Oct 

226 - 
252 

48.20N, 09.70W Target depth exceeded on all these dives. The altimeter 
got almost no valid return ping for those so it is unsure 
how far off the bottom Talisker was. $D_TGT was set 
too shallow and we have probably missed the bottom of 
the water column on the slope. 

12 Oct 232 48.27N, 09.60W Kalman filter off (out of very tidal area) 
13 Oct 248 48.22N, 09.67W Closest to target NORTH  
17 Oct 269 47.79N, 10.04W Reached target SOUTH 
22 Oct 296 48.22N, 09.64W Reached target NORTH – End lap 4, start lap 5 
26 Oct 319 47.78N, 10.05W Reached target SOUTH 
30 Oct 340 48.15N, 09.71W Kalman filter on 
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Date Dive Location (end) Comment 
30 Oct 344 - 

345 
48.23N, 09.67W Tidal currents on the shelf are pushing Talisker to the 

West of the target, the Kalman filter is not doing a great 
job to set the headings but leave it on for a bit longer to 
see if it improves.  

31 Oct 350 48.21N, 09.64W Reached target NORTH – End lap 5, start lap 6 
31 Oct 352 48.19N, 09.63W Kalman filter not providing good results, turned off 
03 Nov 370 47.80N, 10.07W Reached target SOUTH 
07 Nov 388 - 

391 
48.19N, 09.75W Talisker pushed West of NORTH target due to the  

NAV_MODE being switched a bit too early. 
08 Nov 399 48.23N, 09.62W Reached target NORTH 
08 Nov 400 48.24N, 09.61W Kalman filter in “learning mode” again (it had been reset 

earlier). 
09 Nov 414 48.26N, 09.54W Kalman filter on 
09 Nov 415 48.27N, 09.54W High-sampling surface bin set down to 200m (instead of 

150m) as the thermocline appears to be deepening, and 
to have a higher GC interval whilst on the shelf.  

10 Nov 432 48.31N, 09.42W Kalman filter is not helping, turned off. From now on 
when on the shelf the navigation mode will be set to 
head straight to the target. 

11 Nov 483 48.44N, 09.34W Reached target NORTH2 – End lap 6, start lap 7 
13 Nov 529 48.23N, 09.61W Reached target NORTH 
15 Nov 545 47.95N, 09.97W Quick check on the battery performance: the voltages 

look similar to mission 1, and the estimated 80% use is 
22 Jan for 10V pack and 29 Jan for 24V pack (doing 
laps from NORTH3 to SOUTH), i.e. on track for planned 
recovery mid-January. 

17 Nov 555 47.78N, 10.07W Reached target SOUTH 
19 Nov - 
22 Nov 

563 - 
579 

47.96N, 09.95W Very slow progress towards NORTH due to strong NW 
current. 

24 Nov 593 48.21N, 09.62W Reached target NORTH 
25 Nov 606 48.29N, 09.52W Reached target NORTH3 – End lap 7, start lap 8 
26 Nov 625 48.20N, 09.61W Reached target NORTH 
28 Nov 640 47.78N, 10.05W Reached target SOUTH. Fresher layer at the Southern 

end of the transect around 650m. 
02 Dec 662 48.20N, 09.63W Reached target NORTH 
04 Dec 727 48.43N, 09.34W Reached target NORTH2 – End lap 8, start lap 9 
06 Dec 777 48.23N, 09.61W Reached target NORTH 
06 Dec 776 - 

781 
48.23N, 09.64W Target depth exceeded on all these dives. The altimeter 

got almost no valid return ping for those so it is unsure 
how far off the bottom Talisker was – probably 70m 
(776) to 180m (781). 

09 Dec 798 47.80N, 10.05W Reached target SOUTH. Again, there is this fresher 
layer at the Southern end of the transect around 650m. 
Battery endurance check: no irregular voltage drop, 24V 
pack is 41% used, 10V pack 51%. 

13 Dec 818 48.21N, 09.64W Reached target NORTH 
14 Dec 853 48.45N, 09.34W Reached target NORTH2 – End lap 9, start lap 10 
16 Dec 907 48.24N, 09.59W Reached target NORTH, start virtual mooring at ~12:30 
17 Dec 927 48.24N, 09.61W End virtual mooring at ~15:15, head for SOUTH 
20 Dec 942 47.79N, 10.05W Reached target SOUTH 
24 Dec 970 48.23N, 09.60W Reached target NORTH 
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Date Dive Location (end) Comment 
25 Dec 1010 48.37N, 09.36W Very slow progress towards target NORTH2 due to 

strong tidal currents, turned back towards SOUTH. End 
lap 10, start lap 11 

26 Dec 1040-
1042 

48.26N, 09.44W Kalman filter on to see if it would improve the navigation. 
It didn’t, turned off. 

27 Dec 1057 48.20N, 09.59W Reached target NORTH 
31 Dec 1076 47.78N, 10.04W Reached target SOUTH, head further South to 

investigate the fresher water intrusion observed on some 
previous laps. 

01 Jan 1081 47.62N, 10.25W Reached target SOUTH2, start virtual mooring at ~21:45 
on 31/12/12 

01 Jan 1083 47.62N, 10.25W End virtual mooring at ~11:50, head for SOUTH 
04 Jan 1095 47.80N, 10.07W Reached target SOUTH 
05 Jan 1103 47.99N, 09.84W Stop FASTNEt survey and start heading towards 

recovery location (target RECOV) 
09 Jan 1122 48.21N, 10.52W Start shallow dives in preparation for recovery. 
09 Jan 1130 48.22N, 10.54W Last dive completed at 18:37. Battery levels at 

24.0V 83.99Ah; 10.2V 68.14Ah. Internal pressure and 
humidity readings ok. Set $T_RSLEEP to 2 and start 
automatic GPS fix emails to the recovery team. Ship 
arrived on site shortly after 19:00, they spotted Talisker 
and recovered her in ~30 minutes. 

 

6. Post-recovery 
Talisker was offloaded in Galway, Ireland, brought back to UEA in a hired van, and shipped 
by road back to SAMS. The data on the CF card was backed up, and a last compass check 
was performed (for full results see section 7.5). She was then shipped to the Seaglider 
Fabrication Centre in March 2013 for refurbishment. 
 

7. Performance  
7.1 Website and archive 
Talisker’s basestation was hosted on SAMS virtual server ‘Velocity’ which the gliders 
accessed through RUDICS.  In case the link to ‘Velocity’ went down a backup basestation 
(‘Speed’)  was set-up. It was housed in the UUV laboratory and was accessed from Iridium 
via PSTN. 
During the previous mission the US NRL NCOM ocean model forecasts of surface currents 
overlaid on dynamic height were used to help with predicting Talisker’s navigation. These 
were removed from the website for this mission as the real-time model images were not 
available anymore. 
In order to help the pilots navigate Talisker across the shelf break a new map was created 
showing all the valid altimeter pings (up to dive 344, when the map was first generated). The 
bottom depths recorded by the altimeter provided more accurate and detailed bathymetry 
along Talisker’s transect. 
 
During Mission 3 all the glider raw datafiles were relayed in near real-time to BODC, which in 
turn transferred them via email to the MetOffice for further distribution onto the GTS.  
The other goal was to have the data relayed in near real-time to the Global Data Assembly 
Centre (GDAC), in this case Coriolis (as for the rest of European glider data). In late 2012 a 
new common NetCDF file format for glider data was established as part of the GROOM 
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project (Gliders for Research, Ocean Observation and Management), and adopted by EGO 
(European / Everyone’s Glider Observatories). BODC used Talisker’s mission 3 data to work 
on a real-time conversion from Seaglider raw data to the standard NetCDF file. This task 
was not finalised during mission 3, and no data was forwarded to Coriolis in real-time. 
However, good progress has been made and the conversion / transmission system should 
be ready for Talisker’s next deployment in late 2013. 

7.2 Sensors 

7.2.1 Conductivity & temperature 
A CTD cast was conducted at deployment from RRS Discovery on 15 Sep, see metadata for 
both in Table 2 and a comparative plot of the profile data in Figure 3.  
The temperature, salinity and density profiles for Talisker and the CTD do not correlate 
throughout the water column, but it is important to note that the deployment site lies in an 
area affected by tidal mixing and internal tides. The difference observed between the CTD 
downcast, glider dive and glider climb data could therefore be attributed to temporal 
variability, and also to the fact that the glider data shown here has not been corrected for 
time lag or thermal mass effect. Additionally outside of the thermocline / pycnocline area the 
values of both temperature and salinity are very similar. 
 

 
Figure 3: Comparison between glider raw data (dive 004, red = dive, orange = climb) and 
processed CTD data (cast 381005, green) at deployment. 
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Table 2: Metadata for Talisker’s dive 004 and CTD cast D381_005. 
 Talisker CTD 
Dive / Cast number 4 381005 
Start time 15-Sep-12 19:32 15-Sep-12 19:45 
Start latitude 48.1567° N 48.1506° N 
Start longitude 09.6953° W 09.7027° W 
Max depth 211m 794m  
Max depth time 15-Sep-12 20:08 15-Sep-12 20:11 
Max depth latitude 48.1599° N not available 
Max depth longitude 09.6863° W not available 
End time 15-Sep-12 20:36 not available 
End latitude 48.1615° N not available 
End longitude 09.6806° W not available 
 
A CTD cast was also conducted at recovery from RV Celtic Explorer on 9 Jan, see metadata 
for both in Table 3 and a comparative plot of the profile data in Figure 4. There appear to be 
small differences in the CTD and glider values (0.1°C, 0.005psu), which could be real or due 
to the fact that the CTD cast was performed 1.5km away and 1.5 hours after the dive. 
Further post-processing, including correction of the sensors time alignment, thermal lag will 
be performed post-mission, using a slightly modified version of the Seaglider Matlab toolbox 
developed by UEA. If applicable, the data will be calibrated.. 
 

 
Figure 4: Comparison between glider raw data (dive 1130) and processed CTD data (cast 
RV004) at recovery.  
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Table 3: Metadata for Talisker’s dive1130 and CTD cast RV004. 
 Talisker CTD 
Dive / Cast number 1130 RV004 
Start time 09-Jan-13 18:03 09-Jan-13 19:49 
Start latitude 48.2164° N 48.2210° N 
Start longitude 10.5361° W 10.5357° W 
Max depth 107m 2768m  
Max depth time 09-Jan-13 18:20 not available 
Max depth latitude 48.2164° N not available 
Max depth longitude 10.5382° W not available 
End time 09-Jan-13 18:37 not available 
End latitude 48.2169° N not available 
End longitude 10.5400° W not available 
 

7.2.2 Dissolved oxygen (DO)  
Following the unsatisfactory results obtained 
with the SBE43f oxygen sensor during 
mission 1 and 2 (readings too low) the sensor 
was not used for most of this deployment. 
The oxygen data recorded in the data files 
and plotted on the website are from the 
Aanderaa 4330 optode. Note that these are 
the raw readings from the sensor, which are 
not compensated for salinity or pressure 
effects. The data will be corrected during 
post-processing, using the equations given in 
the optode manual (see details in Appendix 
B). 
 
Figure 5 shows a cross-comparison with the 
deployment CTD data (cast metadata in 
Table 2), with both the raw optode data and 
the same data with a preliminary correction 
applied. This correction was made using the 
raw CT data, and will need to be performed 
again using the post-processed CT data. The 
optode values seem high compared to the 
CTD data, however a better assessment of 
the optode calibration will be done after the 
data have been fully post-processed. 

Figure 5: Comparison between the glider Aanderaa optode raw data (dive 4, 
red = dive, orange = climb), optode data with preliminary correction applied 
(purple = dive, pink = climb) and CTD (cast 381005, green) at deployment. 

  
On 18-Sep, the Aanderaa optode started showing an infrequent sampling rate. This became 
very apparent at dive 27, although the problem seems to have started at dive 26. This issue 
in the sampling rate was associated with a higher energy consumption on the 10V pack. The 
hypothesis formulated to explain this behaviour was that the optode was attempting to take 
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readings as instructed, but failed on occasions and remained attempting to sample for some 
time afterwards.  
The SFC provided a debugging command for the optode (to command to upload a higher 
output level) which was sent to Talisker via the pdoscmds.bat file at dive 31. The optode 
seemed to behave normally again at dives 31, 32 and 33 but started failing again at dive 34 
and was turned off at dive 36. During these dives the debugging script did not provide much 
information. The SFC provided an updated debugging command, which was sent at dive 37. 
This time the command worked and the additional optode information proved the earlier 
theory to be correct (extract from p1560037.cap): 
7041.251,HAA4330,D,device AA4330 on port 5 up (stat=0) 
7046.600,HAA4330,N,timeout on data read 0 - kicking it 
7049.173,HAA4330,N,timeout on data read 1 - kicking it 
7051.746,HAA4330,N,timeout on data read 2 - kicking it 
7054.320,HAA4330,N,timeout on data read 3 - kicking it 
7056.893,HAA4330,N,timeout on data read 4 - kicking it 
7059.466,HAA4330,N,timeout on data read 5 - kicking it 
7059.537,HAA4330,N,Failed to read data after 6 tries - giving up 
7059.927,HAA4330,D,device AA4330 on port 5 down 
7060.071,SSENSOR,C,sampling timed out before all sensors were 
complete 1 0 0 0 1 0 0 
According to the SFC, the fault could be due to a failure of the optode itself, the TT8, a faulty 
cable or a faulty connector (the latter being the most likely cause based on their experience). 
As a test, the SBE43f oxygen sensor was turned on at dive 37 and 38 to compare its data to 
the optode’s. As expected the values reported by the SBE sensor seemed very low and not 
reliable (see Figure 6). Both sensors were turned off at dive 39. A summary of the optode 
“success rate” can be found in Table 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Dissolved oxygen profile from dive 
37, where the SBE43f sensor (blue) reports 
very low values compared to the corrected 
optode data (preliminary correction only, in 
purple). The optode raw data has been 
plotted for comparison (red). The intermittent 
sampling of the optode is clearly visible on 
this profile. 
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Table 4: Summary of the optode behaviour for dives 25 to 38. The pattern is normal for dives  
25, 31, 32 and 33, whilst all the others show a varying data acquisition success rate and 
increased sampling times due to the sensor retries. 
Dive Theoretical % of 

samples with 
optode readings 

Actual % of 
samples with 
optode readings 

Optode 
success 
rate (%) 

Dive 
time 
(sec) 

Time 
optode 
on (sec) 

% time the 
optode was on 
during the dive 

25 50.0 50.0 100.0 16070 1366.8 8.5 
26 50.0 47.6 95.3 17815 2192.2 12.3 
27 25.0 13.2 52.8 13685 2949.2 21.6 
28 25.0 4.5 18.1 17421 5443.0 31.2 
29 25.0 19.3 77.1 17413 2273.7 13.1 
30 25.0 22.3 89.4 17431 1496.4 8.6 
31 25.0 25.0 100.0 17674 759.6 4.3 
32 25.0 25.0 100.0 17214 738.8 4.3 
33 25.0 25.0 100.0 17285 745.2 4.3 
34 25.0 18.4 73.5 16719 2472.7 14.8 
35 25.0 20.7 82.9 18014 1962.1 10.9 
36 0.0 0.0 N/A 16744 0.0 0.0 
37 25.0 5.3 21.1 17387 5402.7 31.1 
38 25.0 1.0 4.1 17445 6069.7 34.8 

7.3 Battery 
Both battery packs appeared to have followed the expected behaviour during this mission, 
and provided sufficient energy for the whole mission. The lowest voltage values recorded for 
each dive (i.e. at the time of apogee when the pump is running) are shown in green on 
Figure 7. Several “steps” can be observed in both voltage series, which match the times 
when Talisker was in shallow / warm water (high voltage) and deep / colder water (low 
voltage). This was also the case during Mission 1 (blue plots), where the first 200 dives or so 
were conducted on the shelf and in deeper waters afterwards. The battery did not show any 
of the worrying signs observed in Mission 2 on the 24V pack (red plot). 

 
Figure 7: Battery voltages for mission 3, plotted against mission 1 and 2 . 
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Figure 8 shows that the mission ended with only 60% of the 24V pack and 68% of the 10V 
pack used. The end of mission was therefore not dictated by the remaining energy but rather 
by the limited recovery options available. A safe battery usage target would be 80% (as 
recommended by the manufacturer) but so far Talisker has not reached this number on any 
deployments, due to early failures (mission 1 and 2) or operational constraints (this mission). 
Unlike the previous missions, the 10V battery pack would have been the limiting one this 
time. Had the deployment carried on for a longer duration the sensors sampling rate would 
have been reduced, however due to the set recovery date this was not a necessity here. 
 

 
Figure 8: Energy usage during the mission (percentage used). 

7.4 Compass  
Talisker’s compass readings were checked pre-deployment, on 29 Aug 12, in an area away 
from buildings and large metallic objects. During the checks the glider was manually 
orientated according to a hand-held compass, which could have introduced an error of a few 
degrees. The largest difference between the glider and hand-held compass headings was 
6.7 degrees, which was deemed acceptable and no re-calibration was performed.  
The same check was performed post-mission, in the same area, on 15 Feb 13. Results for 
both compass checks are shown in Figure 9. The readings difference appeared to have 
changed drastically, with an error of up to 16.5 degrees and a shift in the phase. This 
suggests that a magnetic bias has been introduced at some point since the last compass 
check, most likely before and / or after the mission rather than a slow change over. More 
investigation is underway. Some long-term moorings deployed in the vicinity of the glider 
should help in determining whether the currents calculated by Talisker were reasonable, and 
therefore whether the initial calibration was still valid during the mission. 
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Figure 9: Talisker’s compass error pre and post-deployment 

7.5 Altimeter 
The altimeter was turned on when on the shelf and across the slope, and off in waters over 
1000m deep. The bottom substrate on the shelf and at the shelf break is believed to be 
mostly sandy and fairly uniform over the study area, which suggests that the altimeter 
settings should not need to be changed significantly during the mission. 
A range of altimeter settings was tested at the start of the deployment (dive 3 to 17 and 54 to 
57), to finally settle on the parameters $ALTIM_SENSITIVITY and $ALTIM_PULSE set to 3 
and 4 respectively at dive 58. Throughout the mission $ALTIM_PULSE was changed to 
values between 3 and 5 in order to tune the altimeter more finely, but overall the changes did 
not seem to make a significant difference. 
The overall success / failure statistics for the bottom detections (using the settings given 
above) are detailed in Table 5. 
 
                Table 5: Altimeter detection statistics 

 Number of dives % 
False detection - hit bottom 1 0.1 
No detection - hit bottom 34 4.6 
No detection - was within range 33 4.5 
No detection - bottom possibly too far off 10 1.4 
No detection - bottom not within range 71 9.6 
Real detection 588 79.8 
TOTAL 737 100 
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7.5.1 No bottom detections 
The instances where no bottom detection occurred were spread across the whole area. 
There appears to be small groupings of points in places (for instance along the 200m 
contour at the top of the steeper canyon to the North, around 48° 20’N, 9° 30’W), which 
suggests the bottom substrate might be different in these areas. 

7.5.2 False bottom detections 
All of these except one occurred when using an $ALTIM_SENSITIVTY set to a lower value. 
In these cases, the altimeter triggered very rapidly, estimating the seabed to be within 10m. 
However it appeared that on a few dives a combination of a lower $ALTIM_SENSITIVTY 
and a higher $ALTIM_PULSE also produced some detections that look realistic, triggered 
between 98 and 146m away from the seabed. 
On one occasion the altimeter overestimated the distance to the bottom by 43m. 

7.5.3 Real bottom detections 
Overall, the altimeter correctly detected the bottom 80% of the time, with a possible overall 
success rate of 90% when taking into account the ~10% when the altimeter failed to detect 
the bottom but was probably too far off to get a response.  

 
Figure 10: Map of the valid bottom pings, plotted against the GEBCO bathymetric contours. 
The data shows a depth mismatch of 100m in places (e.g. along the GEBCO 200m, 900m 
and 1000m contour lines). Contours  reproduced from GEBCO Sheet G.02 assembled by Peter M. 
Hunter, Southampton Oceanography Centre, U.K. from bathymetric charts compiled at the Institute of 
Oceanographic Sciences, Wormley, Surrey, U.K,. and extracted from the GEBCO Digital Atlas 
published by the British Oceanographic Data Centre on behalf of the IOC and IHO, 2003. 
 
Over the 588 dives where Talisker successfully detected the bottom, the average distance 
when the detection occurred was 42m. For the most part (92%), the valid ping happened 
when the glider was within 10 to 60m of the bottom (see Figures 11 and 12). On a few 
occasions the bottom was detected from a longer distance away, with a maximum value of 
126m.  
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Figure 11: Range from the bottom at which the altimeter got a valid detection. 
 

 
 
 
 
 
 
 
 
 
 
Figure 12: Cumulative percentage 
of the altimeter detections in 
function of the range to the 
bottom. Over 90% of the 
detections occurred when the 
glider was within 60m of the 
seabed. 

 

8. Statistics 
8.1 Endurance 
This mission was shorter in duration (116 days) but had a significantly higher number of 
dives (1130) than mission 1 (148 days, 789 dives) or 2 (123 days, 841 dives), due to the 
increased time spent on the shelf performing shallow dives. 
 
Table 6: Mission 3 statistics 

 Average Median Minimum Maximum Total 
Dive depth (m) 505 270 37 995 / 
Duration (hours) 2.36 1.21 0.29 5.22 2668.6 
Horizontal distance (km) 1.75 1.16 0.02 7.13 1978.0 
Vertical velocity (cm/s) 11.6 11.6 7.1 17.8 / 
Horizontal velocity (cm/s) 22.6 21.4 0.7 69.8 / 
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The vertical speed this time is slightly higher than the typical Seaglider one (11.6cm/s 
instead of 10cm/s), this was a deliberate choice to attempt to alias tidal signals (i.e. not have 
a deep dive lasting exactly a tidal cycle).  As expected the shallower dives often resulted in 
average slower speeds (see Figure 13). The very high peaks observed in the vertical 
velocity were mostly due to the glider’s control system (steeper and faster dives when close 
to a target), or the speed being voluntarily set higher by the pilot in areas of stronger 
currents. 
The overall horizontal speed varies significantly from dive to dive, especially on the shelf 
(see Figure 13).  The average speed over ground is lower than the design cruising speed of 
25cm/s, a number of factors can explain this, including currents, the steeper diving angle 
and a high number of turns (better roll trimming could be of help). 
 

 
Figure 13: Vertical (top, blue) and horizontal (bottom, green) velocities throughout the 
mission, plotted against diving depth (black).  
 

8.2 Costs 
The costs for Mission 3 are itemised in Table 7.   
Iridium costs are based on RUDICS transmission. The exchange rate between USD and 
GBP at the time of Mission 3 was about 1.6 again. 
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Table 7: Summary of mission 3 costs 

The total cost for Iridium transmission between was about £1,674 ($2,678.10) or about £440 
per month, or about 150% of the cost of Mission 2. This increase is due to the larger data 
files being transmitted (higher sampling rate used during this mission). 

9. Log file 
The log file from the last dive is given in the appendix. 

10. Targets 
The following targets were incorporated into the targets file as the mission progressed. 
 
Table 8: Targets list for Mission 3 
Name lat = lon= radius= goto= 
NORTH2 4827 -920 2000 NORTHb 
NORTH3 4818 -930 2000 NORTHb 
NORTH 4813 -937 2000 NORTH2 or NORTH3 
NORTHb 4813 -937 2000 SOUTH  
SOUTH 4747 -1003.4 2000 NORTH or SOUTH2 
SOUTH2 4737.5 -1015 2000 SOUTH 

Note: NORTH and NORTHb are actually the same waypoint, NORTH being used on the way 
North and NORTHb on the way South. 

Activity Contractor Date Cost (£) Comment 
Shipment to 
Southampton pre 
deployment 

Flit Self Drive 12-Sep-12 £107.50 Van hire cost divided by 2 (2 
gliders shipped) 

Deployment RRS Discovery 15-Sep-12 £0.00  

Iridium Joubeh Sep usage $390.20 

Dives 1:94 @ £2.59 per dive 
(inc. test calls pre-dep + 
some calls where cap file 
was transmitted) 

Iridium Joubeh Oct usage $592.20 Dives 95:355 @ £1.42 per 
dive  

Iridium Joubeh Nov usage  $630.40 Dives 356:652 @ £1.33 per 
dive  

Iridium Joubeh Dec usage $898.50 Dives 653:1080 @ £1.31 per 
dive 

Iridium Joubeh Jan usage  $166.80 
Dives 1081:1130 @ £2.09 
per dive (inc. calls during 
recovery phase) 

Recovery RV Celtic 
Explorer 09-Jan-13 £0.00  

Transport from 
Ireland to UEA UEA hire van Jan-13 £500.00  

Transport from 
UEA to SAMS DSV Road Ltd Feb 13 £252.00  

Insurance during 
transport 

Carmichael & 
Partners Mar-13 £106.00  

Transport to US  AirSea Scotland Mar-13 £1,122.00  
Insurance during 
transport 

Carmichael & 
Partners Mar-13 £106.00  

Post mission 
servicing / 
calibration  

Seaglider 
Fabrication 
Centre 

Aug-13 $13,712.03 
(app.£8,775)  

Total cost   £12,642.50  
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11. Science files 
Dive 0 (at the outset, with Aanderaa optode working):  
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1002 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 2) 
500.0m 10.0s 120.0s  1002 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 2) 
1000.0m 10.0s 240.0s  1002 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 2) 
 
Dive 27 (10V pack being depleted at a fast rate, optode sampling reduced): 
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1004 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 4) 
500.0m 10.0s 120.0s  1004 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 4) 
1000.0m 10.0s 240.0s  1004 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 4) 
 
Dive 36 (optode not functioning properly and putting a strain on the 10V pack, turned it off): 
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
500.0m 10.0s 120.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
1000.0m 10.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
 
Dive 37 (SBE O2 sensor and optode both on for comparison) 
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1404 (SBE_CT: 1 SBE_O2: 4 WL_BB2F: 0 AA4330: 4) 
500.0m 10.0s 120.0s  1404 (SBE_CT: 1 SBE_O2: 4 WL_BB2F: 0 AA4330: 4) 
1000.0m 10.0s 240.0s  1404 (SBE_CT: 1 SBE_O2: 4 WL_BB2F: 0 AA4330: 4) 
 
Dive 39 (bad data from SBE O2 sensor and optode still malfunctionning, both turned off) 
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
500.0m 10.0s 120.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
1000.0m 10.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
 
Dive 77 (reduced sampling in the bottom of the water column) 
Depth  Time G&C   Sensors 
150.0m 5.0s 60.0s   1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
500.0m 10.0s 120.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
1000.0m 20.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
 
Dive 85 (GC interval increased): 
Depth  Time G&C   Sensors 
150.0m 5.0s 120.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
500.0m 10.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
1000.0m 20.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
 
Dive 415 (extend the surface bin as the thermocline deepens to get high resolution data 
throughout the whole thermocline, GC interval reduced) 
Depth  Time G&C   Sensors 
200.0m 5.0s 90.0s   1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
500.0m 10.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
1000.0m 20.0s 240.0s  1000 (SBE_CT: 1 SBE_O2: 0 WL_BB2F: 0 AA4330: 0) 
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12. Miscellaneous figures 

  
Figure 14: Track at the end of Mission 3 (from Talisker’s webpage: 
http://velocity.sams.ac.uk/sg156/mission3). 
 

  
Figure 15: Talisker and the recovery team aboard RV Celtic Explorer (photo courtesy of the 
Marine Institute, Ireland). 
   

http://velocity.sams.ac.uk/sg156/mission3
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13. Appendix A: log file 
Summary of log file 1130 (last dive).  The first part is shown in two columns. 
 
version: 66.10 
glider: 156 
mission: 3 
dive: 1130 
start: 1 9 113 18 4 30 
data: 
$ID,156 
$MISSION,3 
$DIVE,1130 
$N_DIVES,0 
$D_SURF,3 
$D_FLARE,3 
$D_TGT,100 
$D_ABORT,1050 
$D_NO_BLEED,100 
$D_BOOST,4 
$T_BOOST,0 
$D_FINISH,0 
$D_PITCH,0 
$D_SAFE,0 
$D_CALL,0 
$SURFACE_URGENCY,0 
$SURFACE_URGENCY_TRY,0 
$SURFACE_URGENCY_FORCE,0 
$T_DIVE,30 
$T_MISSION,40 
$T_ABORT,720 
$T_TURN,225 
$T_TURN_SAMPINT,5 
$T_NO_W,120 
$T_LOITER,0 
$T_EPIRB,0 
$USE_BATHY,0 
$USE_ICE,0 
$ICE_FREEZE_MARGIN,0.30000001 
$D_OFFGRID,100 
$T_WATCHDOG,10 
$RELAUNCH,1 
$APOGEE_PITCH,-7 
$MAX_BUOY,100 
$COURSE_BIAS,0 
$GLIDE_SLOPE,55 
$SPEED_FACTOR,1 
$RHO,1.0276999 
$MASS,51688 
$NAV_MODE,2 
$FERRY_MAX,45 
$KALMAN_USE,1 
$HD_A,0.003 
$HD_B,0.0099999998 
$HD_C,9.9999997e-06 
$HEADING,-1 
$ESCAPE_HEADING,5 
$ESCAPE_HEADING_DELTA,10 
$FIX_MISSING_TIMEOUT,0 
$TGT_DEFAULT_LAT,4830 
$TGT_DEFAULT_LON,-945 
$TGT_AUTO_DEFAULT,0 
$SM_CC,220 
$N_FILEKB,4 
$FILEMGR,0 
$CALL_NDIVES,1 
$COMM_SEQ,0 

$PROTOCOL,0 
$N_NOCOMM,1 
$NOCOMM_ACTION,0 
$N_NOSURFACE,0 
$UPLOAD_DIVES_MAX,-1 
$CALL_TRIES,5 
$CALL_WAIT,60 
$CAPUPLOAD,0 
$CAPMAXSIZE,400000 
$HEAPDBG,0 
$T_GPS,15 
$N_GPS,20 
$T_GPS_ALMANAC,0 
$T_GPS_CHARGE,-857907.06 
$T_RSLEEP,20 
$STROBE,0 
$RAFOS_PEAK_OFFSET,1.5 
$RAFOS_CORR_THRESH,60 
$RAFOS_HIT_WINDOW,3600 
$PITCH_MIN,160 
$PITCH_MAX,3877 
$C_PITCH,2054 
$PITCH_DBAND,0.1 
$PITCH_CNV,0.003125763 
$P_OVSHOOT,0.039999999 
$PITCH_GAIN,33 
$PITCH_TIMEOUT,16 
$PITCH_AD_RATE,175 
$PITCH_MAXERRORS,1 
$PITCH_ADJ_GAIN,0 
$PITCH_ADJ_DBAND,0 
$ROLL_MIN,221 
$ROLL_MAX,3800 
$ROLL_DEG,30 
$C_ROLL_DIVE,1800 
$C_ROLL_CLIMB,1825 
$HEAD_ERRBAND,15 
$ROLL_CNV,0.028270001 
$ROLL_TIMEOUT,15 
$R_PORT_OVSHOOT,36 
$R_STBD_OVSHOOT,47 
$ROLL_AD_RATE,350 
$ROLL_MAXERRORS,2 
$ROLL_ADJ_GAIN,0 
$ROLL_ADJ_DBAND,0 
$VBD_MIN,451 
$VBD_MAX,3959 
$C_VBD,2820 
$VBD_DBAND,2 
$VBD_CNV,-0.245296 
$VBD_TIMEOUT,720 
$PITCH_VBD_SHIFT,0.00030000001 
$VBD_PUMP_AD_RATE_SURFACE,5 
$VBD_PUMP_AD_RATE_APOGEE,4 
$VBD_BLEED_AD_RATE,8 
$UNCOM_BLEED,50 
$VBD_MAXERRORS,1 
$CF8_MAXERRORS,20 
$AH0_24V,150 
$AH0_10V,100 
$MINV_24V,18.799999 
$MINV_10V,8 
$FG_AHR_10V,0 
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$FG_AHR_24V,0 
$PHONE_SUPPLY,2 
$PRESSURE_YINT,-17.575161 
$PRESSURE_SLOPE,0.00011457827 
$AD7714Ch0Gain,128 
$TCM_PITCH_OFFSET,0 
$TCM_ROLL_OFFSET,0 
$COMPASS_USE,0 
$ALTIM_BOTTOM_PING_RANGE,0 
$ALTIM_TOP_PING_RANGE,0 
$ALTIM_BOTTOM_TURN_MARGIN,20 
$ALTIM_TOP_TURN_MARGIN,0 
$ALTIM_TOP_MIN_OBSTACLE,1 
$ALTIM_PING_DEPTH,0 
$ALTIM_PING_DELTA,15 
$ALTIM_FREQUENCY,13 
$ALTIM_PULSE,3 
$ALTIM_SENSITIVITY,3 
$XPDR_VALID,3 
$XPDR_INHIBIT,90 
$INT_PRESSURE_SLOPE,0.0097660003 
$INT_PRESSURE_YINT,0 
$DEEPGLIDER,0 
$DEEPGLIDERMB,0 
$MOTHERBOARD,4 
$DEVICE1,2 

$DEVICE2,20 
$DEVICE3,35 
$DEVICE4,101 
$DEVICE5,-1 
$DEVICE6,-1 
$LOGGERS,0 
$LOGGERDEVICE1,-1 
$LOGGERDEVICE2,-1 
$LOGGERDEVICE3,-1 
$LOGGERDEVICE4,-1 
$COMPASS_DEVICE,33 
$COMPASS2_DEVICE,-1 
$PHONE_DEVICE,48 
$GPS_DEVICE,32 
$RAFOS_DEVICE,-1 
$XPDR_DEVICE,24 
$SIM_W,0 
$SIM_PITCH,0 
$SEABIRD_T_G,0.0043884995 
$SEABIRD_T_H,0.00063936203 
$SEABIRD_T_I,2.617801e-05 
$SEABIRD_T_J,2.9531161e-06 
$SEABIRD_C_G,-10.166588 
$SEABIRD_C_H,1.1473273 
$SEABIRD_C_I,-0.001781496 
$SEABIRD_C_J,0.00022258813 

$GPS1,090113,175833,4812.960,-1032.186,9,2.2,28,-6.0 
$_CALLS,1 
$_XMS_NAKs,0 
$_XMS_TOUTs,0 
$_SM_DEPTHo,1.50 
$_SM_ANGLEo,-61.8 
$GPS2,090113,180333,4812.983,-1032.167,12,2.2,31,-6.0 
$SPEED_LIMITS,0.078,0.223 
$TGT_NAME,RECOV 
$TGT_LATLONG,4845.850,-1203.520 
$TGT_RADIUS,2000.000 
$KALMAN_CONTROL,-0.155,0.160 
$KALMAN_X,-14313.3,120.2,-122.1,-48907.9,87.8 
$KALMAN_Y,124554.0,10.3,522.7,-117542.0,-184.2 
$MHEAD_RNG_PITCHd_Wd,285.6,127051,-23.6,-11.111 
$D_GRID,100 
$GCHEAD,st_secs,pitch_ctl,vbd_ctl,depth,ob_vertv,data_pts,end_secs,pitch_secs, 
roll_secs,vbd_secs,vbd_i,gcphase,pitch_i,roll_i,pitch_ad,roll_ad,vbd_ad, 
pitch_retries,pitch_errors,roll_retries,roll_errors,vbd_retries,vbd_errors, 
pitch_volts,roll_volts,vbd_volts 
$STATE,13,end surface,CONTROL_FINISHED_OK 
$STATE,13,begin dive 
$GC,17,-0.75,-97.3,0.0,0.0,0,65,0.00,0.00,-46.28,0.000,2,0.000,0.000,120,1829, 
2913,0,0,0,0,0,0,28.83,28.83,28.83 
$GC,70,-0.75,-97.3,3.0,-5.9,8,91,6.90,2.03,-9.07,0.000,4,0.226,0.054,1805,747, 
3218,0,0,0,0,0,0,24.54,25.78,26.44 
$GC,322,-0.75,-97.3,35.7,-14.4,56,329,0.00,1.85,0.00,0.000,6,0.000,0.029,1796, 
1801,3219,0,0,0,0,0,0,28.83,26.03,28.83 
$GC,423,-0.75,-97.3,48.7,-13.3,75,428,0.00,0.00,0.00,0.000,6,0.000,0.000,1796, 
1798,3219,0,0,0,0,0,0,28.83,28.83,28.83 
$GC,522,-0.75,-97.3,63.1,-14.0,94,529,0.00,1.90,0.00,0.000,4,0.000,0.038,1797, 
749,3219,0,0,0,0,0,0,28.83,25.91,28.83 
$GC,633,-0.75,-97.3,79.6,-14.8,115,639,0.00,1.85,0.00,0.000,6,0.000,0.029,1788, 
1806,3219,0,0,0,0,0,0,28.83,26.09,28.83 
$GC,733,-0.75,-97.3,94.4,-14.4,134,739,0.00,0.00,0.00,0.000,6,0.000,0.000,1788, 
1803,3220,0,0,0,0,0,0,28.83,28.83,28.83 
$STATE,770,end dive,TARGET_DEPTH_EXCEEDED 
$STATE,770,begin apogee 
$GC,778,-0.21,0.0,100.2,-
14.3,141,859,0.60,0.00,75.82,0.567,6,0.140,0.000,1976,1803,2819,0,0,0,0,0, 
0,25.20,28.83,24.03 
$STATE,860,end apogee,CONTROL_FINISHED_OK 
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$STATE,860,begin climb 
$GC,863,0.75,97.3,106.4,0.0,154,946,0.90,0.00,78.28,0.555,6,0.081,0.000,2294,1803, 
2422,0,0,0,0,0,0,25.35,28.83,23.96 
$GC,1042,0.76,148.7,97.4,7.2,186,1090,0.00,0.00,43.67,0.539,6,0.000,0.000,2294, 
1803,2212,0,0,0,0,0,0,28.83,28.83,24.13 
$GC,1186,0.76,148.9,83.1,11.1,212,1193,0.00,1.67,0.00,0.000,4,0.000,0.038,2294, 
2870,2206,0,0,0,0,0,0,28.83,25.75,28.83 
$GC,1222,0.76,148.9,78.5,12.8,218,1229,0.00,1.65,0.00,0.000,6,0.000,0.035,2302, 
1827,2206,0,0,0,0,0,0,28.83,25.81,28.83 
$GC,1322,0.76,148.9,65.8,12.4,237,1329,0.00,0.00,0.00,0.000,6,0.000,0.000,2302, 
1826,2205,0,0,0,0,0,0,28.83,28.83,28.83 
$GC,1422,0.76,148.9,53.4,11.7,256,1429,0.00,1.90,0.00,0.000,4,0.000,0.043,2311, 
772,2204,0,0,0,0,0,0,28.83,25.82,28.83 
$GC,1449,0.76,151.1,50.5,10.9,260,1455,0.00,1.85,0.00,0.000,6,0.000,0.031,2311, 
1825,2204,0,0,0,0,0,0,28.83,25.99,28.83 
$GC,1548,0.76,151.1,36.7,13.5,279,1554,0.00,0.00,0.00,0.000,6,0.000,0.000,2311, 
1822,2204,0,0,0,0,0,0,28.83,28.83,28.83 
$GC,1649,0.76,151.1,23.5,13.9,298,1655,0.00,0.00,0.00,0.000,6,0.000,0.000,2311, 
1821,2204,0,0,0,0,0,0,28.83,28.83,28.83 
$GC,1750,0.76,151.1,10.1,13.5,317,1756,0.00,0.00,0.00,0.000,6,0.000,0.000,2311, 
1821,2203,0,0,0,0,0,0,28.83,28.83,28.83 
$STATE,1801,end climb,SURFACE_DEPTH_REACHED 
$STATE,1801,begin surface coast 
$FINISH,0.8,1.027019 
$STATE,1822,end surface coast,CONTROL_FINISHED_OK 
$STATE,1822,begin surface 
$SM_CCo,1840,63.42,0.438,1,0,1924,220.03 
$SM_GC,1.46,5.57,0.00,63.42,0.030,0.000,0.438,112,1836,1924,-5.90,1.02, 
220.03,0,0,0,0,1,0,26.20,28.83,24.27 
$IRIDIUM_FIX,4754.94,-1029.84,090113,171750 
$TT8_MAMPS,0.026964,0.026964 
$HUMID,42.00 
$INTERNAL_PRESSURE,9.07261 
$TCM_TEMP,21.00 
$XPDR_PINGS,1 
$24V_AH,24.0,83.988 
$10V_AH,10.2,68.141 
$FG_AHR_24Vo,0.000 
$FG_AHR_10Vo,0.000 
$DEVICES,Pitch_motor,Roll_motor,VBD_pump_during_apogee,VBD_pump_during_surface,VBD_
valve,Iridium_during_init,Iridium_during_connect,Iridium_during_xfer,Transponder_pi
ng,GUMSTIX_24V,GPS,TT8,LPSleep,TT8_Active,TT8_Sampling,TT8_CF8,TT8_Kalman,Analog_ci
rcuits,GPS_charging,Compass,RAFOS,Transponder,Compass2 
$DEVICE_SECS,13.975,14.700,197.775,63.425,0.000,24.949,42.708,89.625,0.250,0.000,33
.036,769.697,307.287,327.570,667.531,146.415,33.225,629.970,0.000,488.294,0.000,0.5
35,0.000 
$DEVICE_MAMPS,226.440,54.315,566.865,438.345,0.000,103.000,160.000,223.000,420.000,
0.000,50.000,19.800,2.190,19.800,39.800,45.800,81.800,12.000,0.000,15.000,0.000,5.0
00,0.000 
$SENSORS,SBE_CT,SBE_O2,WL_BB2F,AA4330,nil,nil,nil,nil,nil,nil 
$SENSOR_SECS,219.327,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000 
$SENSOR_MAMPS,24.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000 
$MEM,354072 
$DATA_FILE_SIZE,17021,331 
$CAP_FILE_SIZE,37046,0 
$CFSIZE,260165632,199237632 
$ERRORS,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0 
$CURRENT,0.062, 66.1,1 
$GPS,090113,183733,4813.014,-1032.399,10,3.0,29,-6.0 
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14. Appendix B: Oxygen optode corrections 
 
Extract from ‘TD 269 Operating manual for oxygen optode 4330, 4831, 4835’, August 2012, 
Aanderaa, pp 18-19. 
 
********************************************************************************************************* 
 
2.3 Salinity Compensation of Data 
The O2 concentration sensed by the Optode is the partial pressure of dissolved oxygen in 
water. 

 
Since the foil is only permeable to gas and not water, the optode cannot sense the effect of salt 
dissolved in the water, hence the optode always measures as if immersed in fresh water. 

 
If the salinity variation on site is minor (less than ±1ppt), the O2  concentration can be 
compensated in real-time inside  the  sensor  by setting  the  internal  property ‘Salinity’ to  the  
average salinity at  the measuring site. 

 
If the salinity varies significantly, you should simultaneously measure the salinity externally and 
perform a more accurate correction by a post compensation of the data. An Excel 
spreadsheet containing the equations for  post  compensation of  the  measurements is  
available for  download at  the  document download site at the Aanderaa Global Library, refer  
www.aanderaa.com. 

 

If the Salinity property in the sensor is set to zero, the compensated O2  concentration, O2c  in 
µM, is calculated from the following equation: 
 

𝑂2𝐶 = [𝑂2] ∙ 𝑒𝑆�𝐵0+𝐵1𝑇𝑆 +𝐵2𝑇𝑆2+ 𝐵3𝑇𝑆3�+𝐶0𝑆2 
 

where: 
O2 is the measured O2 concentration 
 
S = measured salinity in ppt or PSU 
 

Ts = scaled temperature = 𝑙𝑛 � 298.15−t
273.15+𝑡

 �        
 
t = temperature, °C 

 
B0 = -6.24097e-3           C0 = -3.11680e-7 
 
B1 = -6.93498e-3 
 
B2 = -6.90358e-3 
 
B3 = -4.29155e-3 
 
If the Salinity property in the optode is set to other than zero (zero is the default value), the 
equation 
becomes: 

𝑂2𝐶 = [𝑂2]. 𝑒(𝑆−𝑆0)�𝐵0+𝐵1𝑇𝑆 +𝐵2𝑇𝑆2+ 𝐵3𝑇𝑆3�+𝐶0(𝑆2−𝑆02) 
 

Where S0 is the internal salinity setting. 
 
 
 
 

http://www.aanderaa.com/
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2.4 Depth Compensation of Data 

The response of the sensing foil decreases to some extent with the ambient water pressure (3.2% 
lower response per 1000 m of water depth or dbar –investigated in detail by Uchida et al., 
2008, for full reference see publication list in appendix 11). This effect is the same for all AADI 
oxygen Optodes and is totally and instantly reversible and easy to compensate for. 
 
The depth compensated O2 concentration, O2c, is calculated from the following equation: 

𝑂2𝑐 = 𝑂2 ∙ �1 +
0.032 ∙ 𝑑

1000
� 

where: 
d is depth in meters or pressure in dbar. 

 
O2 is the measured O2 concentration in either µM or %. 
The unit of the compensated O2 concentration, O2c, depends on the unit of the O2 input. 
 
********************************************************************************************************* 
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