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1 APPENDIX 1 – Overview of Acquisition Operations 

1.1 Seismic acquisition 

1.1.1 Seismic operations 

Seismic acquisition was regularly interrupted by failure or maintenance of equipment, 
transits and weather stand-by. Shutdowns were the result of marine mammal sightings by 
MMOs or detection by Passive Acoustic Monitoring (PAM) (see Section on migitagion 
procedures). The following table summarizes the different operation phases. 
   

Seismic acquisitions and downtimes Date UTC

duration 

acquisition 

(hours)

duration 

shutdowns 

(hours)

duration 

maintenance 

(hours)

duration 

Transits 

(hours)

duration 

Weather 

standby 

(hours)

Start profile TEC001 03/09/2015 08:20

End profile TEC001 04/09/2015 00:59

Start profile TEC002 04/09/2015 00:59

Shutdown PAM 04/09/2015 17:44 2:57:40

Start profile TEC002A 04/09/2015 20:42 17:15:33

Shutdown PAM 05/09/2015 13:58 3:36:45

Start profile TEC002B 05/09/2015 17:34 3:42:31

Compressor failure pre watch + ramp up Canons 05/09/2015 21:17 1:43:25

Shutdown MMO 05/09/2015 23:00 1:31:30

Start TEC002C 06/09/2015 00:32 8:21:48

Shutdown PAM 06/09/2015 08:54 2:36:18

Start profile TEC003 06/09/2015 11:30

End profile TEC003 07/09/2015 08:53

Maintenance Canons 07/09/2015 08:53 20:51:32

Start profile TEC004 08/09/2015 05:45

Start profile tec005 08/09/2015 14:35

Start profile TEC006 08/09/2015 20:23

Shutdown PAM 09/09/2015 14:49 9:01:46

Start profile TEC008 09/09/2015 23:50 10:01:14

Shutdown PAM 10/09/2015 09:52

Shutdown PAM 10/09/2015 13:01

Start profile TEC008A 10/09/2015 20:02

Start profile TEC009 11/09/2015 11:13

Shutdown MMO 11/09/2015 19:19 2:49:49

Start profile TEC009A 11/09/2015 22:09 0:27:16

Shutdown MMO 11/09/2015 22:36 5:05:10

Maintenance (during shutdown) Canons 5:05:10

Start de profile TEC0010 12/09/2015 08:47 0:52:41

Shutdown (low power then shutdown) PAM 12/09/2015 09:40 8:28:29

Start profile TEC010A 12/09/2015 18:08 1:52:50

Low Power MMO 12/09/2015 20:01 1:34:13

Resumption profile TEC010A 12/09/2015 21:35

End profile TEC010A 13/09/2015 06:47

End profile TEC011 15/09/2015 13:36

Maintenance Canons 15/09/2015 13:36 12:42:00

Repatriation of injured crew member 16/09/2015 02:18 42:36:00

Start profile TEC014 17/09/2015 20:54 13:30:00

Shutdown PAM 18/09/2015 10:24 6:37:00

Start profile TEC014A 18/09/2015 17:01

End profile TEC014A 20/09/2015 20:30

Maintenance Canons 20/09/2015 20:30 11:40:00

Start profile TEC014B 21/09/2015 08:10

End profile TEC014B 22/09/2015 08:25

profile TEC015 22/09/2015 08:25

profile TEC016 22/09/2015 14:49

profile TEC017 22/09/2015 21:00

End profile TEC017 22/09/2015 22:21

Maintenance Flûte 22/09/2015 22:21 13:49:00

Start profile TEC018 23/09/2015 12:10

End profile TEC018 23/09/2015 20:27

Start profile TEC019 23/09/2015 20:27

End profile TEC019 23/09/2015 21:17

Weather stand-by 23/09/2015 21:17 32:03:00

Start profile TEC020 25/09/2015 05:20

End profile TEC020 27/09/2015 09:21

Maintenance Canons 27/09/2015 09:21 12:01:00

33:24:15

21:23:12

33:03:58

10:10:20

23:17:33

64:00:28

52:01:00

9:07:00

38:11:00

51:29:00
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Start profile TEC021 27/09/2015 21:22

End profile TEC021 30/09/2015 02:50

Start profile TEC022 30/09/2015 02:50

End profile TEC022 01/10/2015 04:00

Start profile TEC023 01/10/2015 04:00

End profile TEC023 01/10/2015 16:48

Start profile TEC024 01/10/2015 16:48

End profile TEC024 02/10/2015 03:17

Start profile TEC025 02/10/2015 03:17

End profile TEC025 02/10/2015 07:03

Start profile TEC026 02/10/2015 07:03

End profile TEC026 02/10/2015 15:30

Start profile TEC027 02/10/2015 15:30

End profile TEC027 02/10/2015 21:42

Weather stand-by 02/10/2015 21:42 32:13:00

Start profile TEC029 04/10/2015 05:55

End profile TEC029 04/10/2015 16:22

Début profile TEC030 04/10/2015 16:22

End profile TEC030 06/10/2015 20:34

Début profile TEC031 06/10/2015 20:34

End profile TEC031 07/10/2015 11:50

Start profile TEC032 07/10/2015 11:50

End proflileTEC032 07/10/2015 20:01

Seismic gear undeployment 07/10/2015 20:01 4:59:00

Transit 08/10/2015 01:00

Arrival pilote Passe de Dumbéa 09/10/2015 06:00

Duration
Seismic 

acquisition

Marine 

mammal 

related 

shutdowns

Maintenance Transits
Weather 

standby
TOTAL

TOTAL (hours) 588:27:19 54:29:01 82:51:08 71:36:00 64:16:00 861:39:27

TOTAL (days) 24,52 2,27 3,45 2,98 2,68 35,90

* duration of shutdowns, maintenance, weather standby 

and "other" include pre-watch and ramp-ups
Percentage 68,29 6,32 9,62 8,31 7,46 100,00

29:00:00

120:20:00

86:06:00

 

Table 1 – Details of seismic operations 

1.1.2 Seismic source configurations 

Due to technical failures, the source changed regularly during the voyage.  
 

 

Figure 1 – Example of technical failure of air guns : broken piston heads 

 
 
The following table details these changes. HS stands for “Hors Service” = out of order. 
“Babord” is port ; “Tribord” is starboard.   
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8 7 6 5 4 3 2 1 9

03/09/2015 08:20:00 START PROFILE TEC001

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

04/09/2015 00:59:00 END PROFILE TEC001

04/09/2015 00:59:00 START PROFILE TEC002

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

06/09/2015 11:30:00 END PROFILE TEC002

06/09/2015 11:30:00 START PROFILE TEC003

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

07/09/2015 08:53:00 END PROFILE TEC003

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

08/09/2015 05:45:00 START PROFILE TEC004

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

08/09/2015 14:35:00 END PROFILE TEC004

08/09/2015 14:35:00 START PROFILE TEC005

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

08/09/2015 20:24:00 END PROFILE TEC005

08/09/2015 20:24:00 START PROFILE TEC006

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

09/09/2015 14:49:00 END PROFILE TEC006

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

09/09/2015 23:50:00 START PROFILE TEC008

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

11/09/2015 11:13:00 END PROFILE TEC008

11/09/2015 11:13:00 START PROFILE TEC009

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

11/09/2015 22:37:00 END PROFILE TEC009

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

12/09/2015 08:45:00 START PROFILE TEC010

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

13/09/2015 06:47:00 END PROFILE TEC010

ObservationTime UTCDate UTC Profile SMT

TEC001

Airgun lineAirgun number

Active Spear Out of order

Volume (cu)Duration

03/09/2015 09:50:00
Canon 520 cu babord HS. Remplacé par 

520 cu tribord.

Maintenance

Maintenance

Maintenance

2690

Canon 1 Bb en fuite  HS

2540

2690

2610

TEC010

2550

3:41:46

8:17:14

5:04:51

19:09:16 1:14:44

canon 2 bd remarche

20:27:28

09/09/2015

09/09/2015

remontée ligne tribord pour réparation 5 

et 7

remise à l'eau ligne tribord

38:30:02

22:29:46

5 tribord HS remplacé par 6 tribord 

pendant Ramp up
04:30:00

08:05:38

13:20:09

3:29:00

5:11:00

0:00:04

11:38:06

3:07:22

12/09/2015 arrêt canon 8, remplacé par 7 babord08:46:00

12/09/2015

2690

4:34:16 2690

tir 136 canon 8 tribord HS remplacé par le 

7 babord 520 cu remplacé par 380cu

2690

1:15:00

7:00:00

2690

11/09/2015

2690
remonté ligne babord canon pour 

réparation canon 8 et 6
23:30:0011/09/2015

15:10:00

18:39:00

10:27:28 2690

10:08:00

10/09/2015 20:27:32

2550
Avarie canon 8 babord (520cu). Allumage 

Canon 7 tribord 

8:34:00

08/09/2015

08/09/2015 04:00:34
canon 8 babord 520 cu HS remplacé par 

canon 8 tribord 520

10/09/2015

08/09/2015

09/09/2015
perte du canon 6 babord 300 cu HS non 

remplacé
01:28:51

CANON 2 Bd 150 cubic inch Not Replaced

07/09/2015

06/09/2015

06/09/2015

remplacement 5 tribord par 6 babord18:30:0006/09/2015

07:26:47

01:18:02

Maintenance 2 lignes de canons08:53:00

arret canon 9 pour reparation

TEC002

TEC003

TEC004

TEC005

TEC006

8:50:00

26901:30:00

15:09:00

2690

2310

2610

2690

2690

2475

2475

2550

3:32:45

4:03:13

14:23:00

19:07:34

0:29:26

2550

Fuite sur Canon 7 Tb Remplace par canon 

6 Bd

2550

TEC009

TEC008

2430
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13/09/2015 07:06:00 START PROFILE TEC011

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

15/09/2015 13:36:00 END PROFILE TEC011

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

TRANSIT NOUMEA

16/09/2015 02:18:00
Transit Nouméa pour rapatriement 

blessé
42:36:00

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

TRANSIT NOUMEA

17/09/2015 20:54:00 START PROFILE TEC014

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

20/09/2015 20:35:00 END PROFILE TEC014A

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

21/09/2015 08:10:00 START PROFILE TEC014B

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

22/09/2015 08:25:00 END PROFILE TEC014B

22/09/2015 08:25:00 START PROFILE TEC015

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

22/09/2015 14:49:00 END PROFILE TEC015

22/09/2015 14:49:00 START PROFILE TEC016

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

22/09/2015 20:54:00 END PROFILE TEC016

22/09/2015 21:00:00 START PROFILE TEC017

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

22/09/2015 22:21:00 START PROFILE TEC017

23/09/2015 12:10:00 START PROFILE TEC018 - 19

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

23/09/2015 21:17:00 END PROFILE TEC018 - 19

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

Maintenance

Transit 

Nouméa

Maintenance

Stand by 

Météo

2690

2690

2690

2690

TEC011

TEC018 - 19

Canon 8 babord HS 1:16:00 2690

23/09/2015 13:26:00

TEC014B

0:47:00 2475

22/09/2015 10:00:00  Canon 9 babord de retour 4:49:00 2550

TEC017

21/09/2015 16:55:00
Canon 8 babord HS, remplacé par 8 

tribord
7:20:00 2690

TEC016

TEC015

Canon 9 tribord HS, non remplacé 0:18:00 2235

32:03:00 2690

Canon 8 babord HS, non remplacé 3:28:00 2090

19/09/2015

mise en service 6 bd 2:35:00 2535

1:21:00 2550

22/09/2015 09:13:00  Canon 9 babord HS

TEC014A

26908:45:00

23:36:00

261022:24:00remise en service 9 td18:43:00

19/09/2015 15:50:00

19/09/2015 03:07:00
Canon 7 tribord HS, remplacé par 7 

babord

Canon 8 tribord HS, remplacé par 8 

babord (pendant ramp-up)
19:00:0017/09/2015

canon 6 Td HS, remplacé par 6 Bd

15/09/2015

10:08:00

12:42:00
Remontée lignes Babord et Tribord pour 

maintenance générale
14:00:00

07:35:23

05:32:0015/09/2015

14/09/2015

14/09/2015 20:32:23

12:57:00

8:59:37

8:04:00

2350
canon 7 tribord 380 cu HS remplace par le 

6 tribord 300 cu (remplacé au bout de 3 

2300canon 5 bd HS, remplacé par 3 Bd

2350

24:29:23 2430

Canon 8 tribord HS, remplacé par 7 

babord
0:48:00 2550

19/09/2015 13:15:00 Canon 7 babord HS, non remplacé 23102:35:00

22/09/2015 00:15:00
Canon 8 tribord HS, remplacé par 7 

babord
8:10:00 2550

19/09/2015 16:08:00

Remontée lignes Babord et Tribord pour 

maintenance générale
11:35:00 2690

20/09/2015 17:07:00

Canon 1 Babord HS 7:51:00 2570

6:05:00 2550
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25/09/2015 05:20:00 START PROFILE TEC020

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

27/09/2015 09:21:00 END PROFILE TEC020

DEBUT MAINTENANCE

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

FIN MAINTENANCE

27/09/2015 21:20:00 START PROFILE TEC021

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

30/09/2015 02:50:00 END PROFILE TEC021

30/09/2015 02:50:00 START PROFILE TEC022

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

01/10/2015 04:00:00 END PROFILE TEC022

01/10/2015 04:00:00 START PROFILE TEC023

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

01/10/2015 16:48:00 END PROFILE TEC023

01/10/2015 16:48:00 START PROFILE TEC024

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

02/10/2015 03:17:00 END PROFILE TEC024

02/10/2015 03:17:00 START PROFILE TEC025

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

02/10/2015 07:03:00 END PROFILE TEC025

02/10/2015 07:03:00 START PROFILE TEC026

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

02/10/2015 15:30:00 END PROFILE TEC026

02/10/2015 15:30:00 START PROFILE TEC027

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

02/10/2015 21:42:00 END PROFILE TEC027

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

04/10/2015 05:30:00 START PROFILE TEC029

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

04/10/2015 16:22:00 END PROFILE TEC029

04/10/2015 16:22:00 START PROFILE TEC030

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

06/10/2015 20:34:00 END PROFILE TEC030

05/10/2015 03:10:00 Canon 7 Tb  remplacé par 6Tb 2610

06/10/2015 17:48:00 Canon 5 Bb  remplacé par 6 Bb 2610

TEC030

activation de 3 Tb et 3 Bb

2690

04/10/2015 11:30:00
Canon 8 Bd et 7 Bd HS, remplacé par 8 Tb 

et 7 Tb
2690

1:10:00

4:00:00

8:27:00 2610

Stand by 

Météo
2690

0:31:00 2610

TEC026

TEC027

02/10/2015 16:32:00

31:48:00

03:44:00 Canon 5 bd HS, remplacé par 6 Tb 2610

0:27:00

3:19:00

2290

02/10/2015 17:42:00 Canon 1 Td HS 2170

02/10/2015 16:01:00 Canon 6 Tb HS 2310

02/10/2015 16:23:00 Canon 8 Tb HS 1790

0:22:00

0:09:00

TEC021

TEC022

TEC023

TEC024

TEC025

2690

TEC029

6:00:00

4:52:00

10:48:00

38:38:00

2:46:00

261025:10:00

12:48:00 2610

2610

02/10/2015

07:28:0028/09/2015 2690Canon 7 Tb HS, remplacé par 7 Bd 04:52:00

29/09/2015 12:20:00 Canon 7 Bd HS, remplacé par 6 Bd 14:30:00 2610

10:29:00 2610

Canon 8 bd HS, remplacé par 8 Td (avant 

début profil)

0:47:00 2690

25/09/2015 05:20:00 2:15:00 2690

25/09/2015 07:35:00 canon 5 bd HS, remplacé par le 6 babord 18:41:00 2690

TEC020

Maintenance

2170

2290

7:13:00canon 8 Tb HS, non remplacé04:17:0026/09/2015

21:51:00canon 7 Bd HS, remplacé par 3 Tb et 3 Bd11:30:0026/09/2015

26901:14:00canon 7 Td HS, remplacé par 7 Bd02:16:0026/09/2015

26/09/2015 03:30:00 canon 6 Bd HS (spear)

Remontée lignes Babord et Tribord pour 

maintenance générale
11:59:00 2690

27/09/2015 21:20:00
Canon 8 bd HS, remplacé par 8 Td (avant 

début profil)
10:08:00 2690
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06/10/2015 20:34:00 START PROFILE TEC031

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

07/10/2015 11:50:00 END PROFILE TEC031

07/10/2015 11:50:00 START PROFILE TEC032

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

520 380 300 300 250 250 150 120 75 babord

520 380 300 300 250 250 150 120 75 tribord

07/10/2015 20:00:00 END PROFILE TEC032

Canon 8 Td HS Remplace par 3 Td et 3 Bd 2470

26101:40:00

5:27:00

1:03:00

249007/10/2015 13:30:00 Canon 1 Td HS TEC032

2610 TEC031

07/10/2015 18:57:00

15:16:00

 
 

Table 2 – Air gun failures and evolution of source configuration and volume throughout the voyage 

 

1.1.3 Modelled seismic source signatures 

Due to technical failures, the source characteristics changed regularly during the voyage. 
Signatures of all seismic sources used during the voyage were modeled and are illustrated 
below. 
 

1.1.3.1 2690 cu (nominal source) 
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1.1.3.2 2610 cu 

 
 

1.1.3.3 2570 cu 
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1.1.3.4 2550 cu 

 

1.1.3.5 2540 cu 

 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  9 

1.1.3.6 2535 cu 

 

1.1.3.7 2490 cu 
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1.1.3.8 2475 cu 

 
 

1.1.3.9 2470 cu 

 
 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  11 

1.1.3.10 2430 cu 

 

1.1.3.11 2350 cu 
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1.1.3.12 2310 cu 

 

1.1.3.13 2300 cu (A) 
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1.1.3.14 2300 cu (B) 

 

1.1.3.15 2300 cu (C) 
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1.1.3.16 2290 cu 

 

1.1.3.17 2235 cu 
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1.1.3.18 2170 cu (A) 

 

1.1.3.19 2170 cu (B) 
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1.1.3.20 2090 cu 

 

1.1.3.21 1790 cu 
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1.2 Sub-bottom profiler 

Nom du profil Configuration First shot Last shot Total shots Length
Sw eep

length

Output

level
Bathy

Navigation : 

points 

aberrants

Mean

shot

interval

Mean

shot

interval

Water Velocity

(min-max)

Static

correction 

(amplitude)

Mean

signal

amplitude

Mean

raw

noise

Mean

S/N

Niveau de 

qualité

Mean SBR 

coef.

(m) (ms) (%) (m) (%) (ms) (m) (m/s) (ms) (V) (mV) (dB) (0 à 3)

AT0000_D20150902_T231412 1 1 2225 2225 33375 80 100 1554-2684 0 4873 15 1500-1520 0,47 0,35 17 16 0,13

AT0000_D20150903_T044357 1 1 110 110 220 80 100 2615-2621 0 934 2 1510 0,5 0,35 19 12 NaN

AT0000_D20150903_T044601 1 1 2589 2589 5178 80 100 2480-2613 0 921 2 1510 0,49 0,42 20 12 Nan

AT0000_D20150903_T052547 1 2590 5178 2589 5178 80 100 2274-2482 0 876 2 1510 0,48 0,42 23 14 0,09

AT0000_D20150903_T060334 1 5179 7767 2589 5178 80 100 2026-2291 0 959 2 1510 0,51 0,4 21 15 0,08

AT0000_D20150903_T064456 1 7768 10356 2589 7767 80 100 1446-2031 0 1005 3 1500-1510 0,59 0,34 50 4 0,14

AT0000_D20150903_T072817 1 10357 12945 2589 7767 80 100 1253-1735 0 1027 3 1500-1540 0,68 0,36 62 3 0,12

AT0000_D20150903_T081237 1 12946 13337 392 1176 80 100 1370-1570 0 1141 3 1530-1540 0,77 0,39 19 6 0,04

AT0001_D20150903_T082011 1 1 2589 2589 7767 80 100 1555-2011 0 982 3 1510-1530 0,69 0,39 20 11 0,07

AT0001_D20150903_T090234 1 2590 5178 2589 7767 80 100 1978-2154 0 1006 3 1510 0,61 0,36 18 14 0,1

AT0001_D20150903_T094559 1 5179 7767 2589 5178 80 100 2134-2449 0 942 2 1510 0,6 0,35 20 12 0,09

AT0001_D20150903_T102637 1 7768 10356 2589 5178 80 100 2325-2478 0 871 2 1510 0,53 0,37 21 12 0,09

AT0001_D20150903_T110411 1 10357 12945 2589 5178 80 100 2310-2549 0 877 2 1510 0,51 0,3 21 10 0,1

AT0001_D20150903_T114201 1 12946 15534 2589 5178 80 100 2538-2750 0 964 2 1510 0,42 0,29 19 10 0,07

AT0001_D20150903_T122337 1 15535 18123 2589 5178 80 100 2668-2754 0 971 2 1510 0,39 0,35 19 10 0,1

AT0001_D20150903_T130532 1 18124 20712 2589 5178 80 100 2589-2670 0 944 2 1510 0,44 0,4 20 11 0,08

AT0001_D20150903_T134617 1 20713 23301 2589 5178 80 100 2578-2606 0 929 2 1500-1510 0,43 0,38 20 13 0,18

AT0001_D20150903_T142624 1 23302 25890 2589 5178 80 100 2509-2602 0 920 2 1500 0,43 0,38 20 15 0,2

AT0001_D20150903_T150604 1 25891 28479 2589 5178 80 100 2499-2523 0 904 2 1500 0,44 0,34 20 13 0,27

AT0001_D20150903_T154505 1 28480 31068 2589 5178 80 100 2481-2679 0 926 2 1500 0,39 0,3 20 12 0,23

AT0001_D20150903_T162503 1 31069 33657 2589 5178 80 100 2675-2896 0 898 2 1500 0,36 0,25 22 11 0,08

AT0001_D20150903_T170347 1 33658 36246 2589 5178 80 100 2896-3090 0 871 2 1500 0,32 0,26 22 12 0,1

AT0001_D20150903_T174123 1 36247 38835 2589 5178 80 100 3085-3381 0 937 2 1500-1510 0,32 0,24 20 8 0,1

AT0001_D20150903_T182150 1 38836 41424 2589 5178 80 100 3369-3472 0 866 2 1510 0,3 0,23 23 5 0,09

AT0001_D20150903_T185912 1 41425 44013 2589 5178 80 100 3468-3533 0 818 2 1510 0,34 0,23 24 5 0,07

AT0001_D20150903_T193430 1 44014 46602 2589 5178 80 100 3523-3587 0 831 2 1510 0,32 0,3 24 7 0,16

AT0001_D20150903_T201022 1 46603 49191 2589 5178 80 100 3584-3611 0 839 2 1510 0,31 0,38 24 9 0,08

AT0001_D20150903_T204635 1 49192 51780 2589 5178 80 100 3608-3623 0 840 2 1510 0,34 0,35 25 9 0,08

AT0001_D20150903_T212249 1 51781 54369 2589 5178 80 100 3618-3628 0 840 2 1510 0,34 0,36 26 10 NaN

AT0001_D20150903_T215904 1 54370 56958 2589 5178 80 100 3623-3630 0 840 2 1510 0,33 0,32 25 9 0,1

AT0001_D20150903_T223519 1 56959 59547 2589 5178 80 100 3626-3631 0 840 2 1510 0,34 0,35 25 9 NaN

AT0001_D20150903_T231134 1 59548 62136 2589 5178 80 100 3627-3632 0 840 2 1510 0,33 0,36 25 9 NaN

AT0001_D20150903_T234748 1 62137 64725 2589 5178 80 100 3628-3634 0 844 2 1510 0,33 0,38 24 9 NaN

AT0001_D20150904_T002413 1 64726 67314 2589 5178 80 100 3629-3634 0 845 2 1510 0,36 0,33 25 8 NaN

AT0001_D20150904_T010041 1 67315 67364 50 100 80 100 3630-3632 0 845 2 1510 0,24 0,34 25 9 NaN

AT0002_D20150904_T010143 1 1 2589 2589 5178 80 100 3629-3635 0 845 2 1510 0.33 0,35 25 8 2 0,09

AT0002_D20150904_T013811 1 2590 5178 2589 5178 80 100 3629-3639 0 845 2 1510 0.31 0,33 25 8 2 NaN

AT0002_D20150904_T021439 1 5179 7767 2589 5178 80 100 3629-3644 0 848 2 1500-1510 0.29 0,31 24 11 3 0,25

AT0002_D20150904_T025115 1 7768 10356 2589 5178 80 100 3630-3636 0 850 2 1500 0.30 0,36 23 13 3 0,24

AT0002_D20150904_T032755 1 10357 12945 2589 5178 80 100 3630-3637 0 850 2 1500 0.29 0,36 24 13 3 0,25

AT0002_D20150904_T040436 1 12946 14942 1997 3994 80 100 3630-3638 0 850 2 1500 0.34 0,33 23 13 3 0,25

AT0002_D20150904_T043410 1 1 2589 2589 88026 80 100 3632-3655 0 15594 34 1500-1520 0.43 0,35 12 19 3 0,28

AT0002_D20150904_T154711 1 2590 3754 1165 43105 80 100 3629-3648 0 15308 37 1505 0.48 0,32 12 19 3 0,28

AT0002_D20150904_T204548 1 1 58 58 1972 80 100 3634-3643 0 15294 34 1505 0.48 0,33 12 19 3 0,29

AT0002_D20150904_T210052 1 1 2589 2589 82848 80 100 3584-3648 0 13333 32 1505 0.61 0,3 12 18 3 0,25

AT0002_D20150905_T063617 1 2590 5178 2589 88026 80 100 3566-3614 0 13044 34 1505 0.69 0,28 12 17 3 0,24

AT0002_D20150905_T155909 1 5179 5612 434 13454 80 100 3605-3611 0 13169 31 1505 0.47 0,32 12 18 3 0,26

AT0002_D20150905_T173436 1 1 2589 2589 85437 80 100 3588-3611 0 13152 33 1505 0.59 0,26 12 17 3 0,21

AT0002_D20150906_T030208 1 2590 4929 2340 77220 80 100 3559-3604 0 13109 33 1505 0.50 0,26 12 17 3 0,14

AT0003_D20150906_T113332 1 1 2589 2589 69903 80 100 1978-3585 0 10496 27 1450-1505 0.47 0,31 51 6 2 0,14

AT0003_D20150906_T190624 1 2590 5178 2589 31068 80 100 828-2071 0 4787 12 1430-1520 0.73 1,49 113 11 3 0,26

AT0003_D20150906_T223252 1 5179 7767 2589 25890 80 100 829-1486 0 4001 10 1400-1520 0.90 1,6 214 3 1 0,18

AT0003_D20150907_T012534 1 7768 10356 2589 49191 80 100 1443-2672 0 7875 19 1420-1500 0.66 0,51 75 0 1 0,19

AT0003_D20150907_T070529 1 10357 11073 717 17208 80 100 2540-2735 0 10073 24 1460-1480 0.53 0,31 85 0 1 0,06

AT0003_D20150907_T090924 1 1 219 219 3285 80 100 2501-2549 0 10045 15 1480-1530 0.57 0,3 32 10 2 0,25

AT0003_D20150907_T094728 1 1 1228 1228 18420 80 100 2168-2728 0 10733 15 1500-1520 0.59 0,3 28 11 3 0,23

AT0003_D20150907_T164636 1 1 2589 2589 93204 80 100 814-2945 0 6888 36 1498-1520 0.87 1,13 28 18 3 0,25

AT0003_D20150907_T214343 1 2590 5178 2589 23301 80 100 831-1056 0 3894 9 1505 1.18 1,61 24 23 4 0,29

AT0003_D20150908_T003144 1 5179 7767 2589 12945 80 100 816-890 0 3139 5 1505 1.12 1,69 19 24 4 0,25

AT0003_D20150908_T024711 1 7768 10231 2464 27104 80 100 824-1451 0 4327 11 1505 0.96 1,59 26 23 4 0,26

AT0004_D20150908_T054509 1 1 2589 2589 41424 80 100 1059-1333 0 6004 16 1505 0.95 1,13 13 24 4 0,23

AT0004_D20150908_T100415 1 2590 5178 2589 38835 80 100 1060-1181 0 6019 15 1505 0.99 1,22 15 26 4 0,15

AT0004_D20150908_T142358 1 5179 5293 115 1725 80 100 1179-1213 0 6342 15 1505 1.14 1,25 13 28 4 0,23

AT0005_D20150908_T143618 1 1 2517 2517 52857 80 100 1212-2173 0 8287 21 1500-1505 0.79 0,68 14 22 4 0,19

AT0006_D20150908_T202412 1 1 2589 2589 46602 80 100 943-1917 0 6972 18 1505 0.80 0,89 12 25 4 0,2

AT0006_D20150909_T012505 1 2590 5178 2589 44013 80 100 882-1906 0 6468 17 1505 0.72 1,16 20 23 4 0,27

AT0006_D20150909_T060416 1 5179 5983 805 25760 80 100 1907-3112 0 13093 32 1505 0.45 0,28 16 14 3 0,1

AT0006_D20150909_T090101 1 1 94 94 80 100 3122-4399 0 1591 3 1505-1510 0,52 0,19 23 8 0,07

AT0006_D20150909_T090351 1 1 20 20 560 80 100 3189-3247 0 13375 28 1520 0.28 0,18 14 10 2 0,05

AT0006_D20150909_T091009 1 1 2589 2589 5178 80 100 3238-3419 0 979 2 1490-1560 0.43 0,21 31 5 1 0,08

AT0006_D20150909_T095225 1 2590 5178 2589 5178 80 100 3366-3566 0 926 2 1535 0.41 0,25 33 2 1 0,15

AT0006_D20150909_T103223 1 5179 7767 2589 5178 80 100 3457-3665 0 844 2 1500-1550 0.39 0,21 31 0 1 0,15

AT0006_D20150909_T110847 1 7768 10356 2589 5178 80 100 3660-3689 0 834 2 1550 0.37 0,2 22 8 2 0,2

AT0006_D20150909_T114447 1 10357 12945 2589 5178 80 100 3651-3705 0 838 2 1550 0.35 0,23 22 10 2 0,17

AT0006_D20150909_T122057 1 12946 15534 2589 5178 80 100 3687-3707 0 838 2 1550 0.35 0,22 22 9 2 0,23

AT0006_D20150909_T125707 1 15535 18123 2589 5178 80 100 3696-3710 0 838 2 1550 0.32 0,23 22 9 2 0,26

AT0006_D20150909_T133316 1 18124 20712 2589 5178 80 100 3704-3710 0 838 2 1550 0.32 0,23 22 9 2 0,26

AT0006_D20150909_T140926 1 20713 23301 2589 5178 80 100 3699-3710 0 838 2 1550 0.28 0,25 22 10 2 0,25

AT0006_D20150909_T144535 1 23302 23673 372 744 80 100 3704-3708 0 838 2 1550 0.29 0,24 22 9 2 0,22

AT0007_D20150909_T145152 1 1 2557 2557 76710 80 100 3572-3711 0 12682 30 1502-1545 0.46 0,23 12 16 3 0,18

AT0008_D20150909_T235303 1 1 874 874 1748 80 100 3585-3689 0 846 2 1510 0.36 0,22 23 7 2 0,27

AT0008_D20150910_T000552 1 1 34 34 1224 80 100 3686-3689 0 13452 36 1500-1535 0.40 0,17 41 -2 1 0,02

AT0008_D20150910_T001427 1 1 263 263 789 80 100 3583-3687 0 934 3 1500-1535 0.43 0,19 30 1 1 0,17

AT0008_D20150910_T001852 1 1 2589 2589 90615 80 100 3561-3612 0 13237 35 1500-1535 0.58 0,26 13 16 3 0,21

AT0008_D20150910_T095014 1 2590 5178 2589 82848 80 100 3569-3597 0 13238 32 1505 0.57 0,29 12 19 3 0,26

AT0008_D20150910_T192128 1 5179 5370 192 6720 80 100 3581-3591 0 13245 35 1505 0.76 0,29 12 20 3 0,25

AT0008_D20150910_T200356 1 1 2589 2589 85437 80 100 3528-3590 0 13172 33 1505 0.65 0,3 12 18 3 0,27

AT0008_D20150911_T053226 1 2590 4157 1568 51744 80 100 3559-3578 0 13134 33 1505 0.52 0,33 12 20 3 0,3

AT0009_D20150911_T111542 1 1 2589 2589 85437 80 100 1963-3574 0 11861 33 1505 0.48 0,32 14 17 3 0,26

AT0009_D20150911_T194735 1 2590 3495 906 22650 80 100 1955-2640 0 9479 25 1505 0.49 0,39 20 16 3 0,25

AT0009_D20150911_T221047 1 1 2589 2589 51780 80 100 1619-3066 0 8930 20 1505 0.59 0,46 18 17 3 0,24

AT0009_D20150912_T043616 1 2590 3840 1251 33777 80 100 2797-3315 0 12159 27 1505 0.45 0,22 13 14 3 0,18  
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AT0010_D20150912_T084957 1 1 2589 2589 77670 80 100 2920-3368 0 12247 30 1505 0.60 0,23 13 15 3 0,21

AT0010_D20150912_T173827 1 2590 2734 145 4640 80 100 3077-3223 0 12367 32 1505 0.64 0,23 12 15 3 0,23

AT0010_D20150912_T180829 1 1 2589 2589 49191 80 100 1075-3096 0 7588 19 1505 1.02 0,65 18 19 3 0,23

AT0010_D20150912_T233547 1 2590 5178 2589 36246 80 100 1072-1621 0 5145 14 1505 1.12 1,27 14 26 4 0,22

AT0010_D20150913_T031750 1 5179 6594 1416 36816 80 100 1576-3118 0 9809 26 1505-1508 0.79 0,42 20 16 3 0,18

AT0011_D20150913_T070929 1 1 2589 2589 46602 80 100 1118-3000 0 6776 18 1500-1530 0.87 0,83 25 20 3 0,19

AT0011_D20150913_T120153 1 2590 5178 2589 33657 80 100 995-1525 0 5039 13 1505 1.01 0,77 13 23 4 0,13

AT0011_D20150913_T153922 1 5179 7767 2589 77670 80 100 1524-3515 0 11287 30 1505 0.52 0,31 19 15 3 0,13

AT0011_D20150913_T234634 1 7768 10356 2589 88026 80 100 3517-3584 0 13170 34 1505 0.45 0,32 12 19 3 0,29

AT0011_D20150914_T091453 1 10357 12945 2589 85437 80 100 3178-3578 0 12930 33 1505 0.46 0,28 12 17 3 0,22

AT0011_D20150914_T183249 1 12946 15534 2589 69903 80 100 2058-3362 0 10596 27 1505 0.48 0,29 12 16 3 0,12

AT0011_D20150915_T020955 1 15535 18123 2589 41424 80 100 1557-2058 0 6900 16 1505 0.66 0,51 12 20 3 0,25

AT0011_D20150915_T070737 1 18124 20712 2589 33657 80 100 1197-1557 0 5309 13 1505 0.67 0,65 12 21 4 0,32

AT0011_D20150915_T105641 1 20713 23301 2589 31068 80 100 1076-1204 0 4829 12 1505 0.66 0,74 13 19 3 0,3

AT0011_D20150915_T142503 1 23302 25890 2589 23301 80 100 1079-1172 0 4829 9 1505 0.76 0,73 12 20 3 0,31

AT0011_D20150915_T175327 1 25891 28479 2589 18123 80 100 1162-1282 0 4887 7 1505 0.66 0,67 12 20 3 0,32

AT0011_D20150915_T212420 1 28480 31068 2589 18123 80 100 1251-1411 0 5302 7 1505 0.62 0,64 12 22 4 0,31

AT0011_D20150916_T011307 1 31069 31870 802 4010 80 100 1410-1457 0 5628 5 1505 0.61 0,63 12 22 4 0,3

AT0012_D20150916_T022837 1 1 2589 2589 129450 80 100 1438-2503 0 8614 50 1505 0.49 0,52 12 19 3 0,27

AT0012_D20150916_T084037 1 2590 5178 2589 178641 80 100 2488-3390 0 11577 69 1485-1505 0.43 0,28 15 11 3 0,24

AT0012_D20150916_T170013 1 5179 7767 2589 207120 80 100 3396-3659 0 13321 80 1405-1505 0.41 0,31 27 5 1 0,27

AT0012_D20150917_T023502 1 7768 10356 2589 150162 80 100 2510-3646 0 10815 58 1495-1500 0.26 0,28 15 14 3 0,26

AT0012_D20150917_T102136 1 10357 12945 2589 56958 80 100 2166-2508 0 1 22 1500 0.29 0,33 12 17 3 0,22

AT0012_D20150917_T164956 1 12946 14451 1506 33132 80 100 2464-2665 0 9744 22 1500 0.27 0,27 12 16 3 0,23

AT0014_D20150917_T205445 1 1 2589 2589 64725 80 100 2552-2670 0 9805 25 1500 0.35 0,28 12 16 3 0,25

AT0014_D20150918_T035757 1 2590 5178 2589 64725 80 100 2581-2763 0 9985 25 1500 0.46 0,27 12 17 3 0,26

AT0014_D20150918_T110850 1 5179 7221 2043 51075 80 100 2665-2803 0 10282 25 1500 0.52 0,27 12 17 3 0,24

AT0014_D20150918_T190335 1 1 2589 2589 72492 80 100 2626-3238 0 10866 28 1495-1502 0.50 0,27 13 16 3 0,17

AT0014_D20150919_T025232 1 2590 5178 2589 82848 80 100 3218-3338 0 12387 32 1495-1505 0.47 0,25 13 14 3 0,2

AT0014_D20150919_T114703 1 5179 7767 2589 77670 80 100 3280-3393 0 12532 30 1495-1505 0.70 0,3 13 16 3 0,22

AT0014_D20150919_T204750 1 7768 10356 2589 80259 80 100 3218-3438 0 12703 31 1495-1500 0.79 0,33 13 18 3 0,25

AT0014_D20150920_T055559 1 10357 12945 2589 80259 80 100 3374-3414 0 12618 31 1500 0.92 0,44 13 21 4 0,29

AT0014_D20150920_T150027 1 12946 15534 2589 75081 80 100 3329-3380 0 12542 29 1490-1500 0.75 0,48 13 21 4 0,28

AT0014_D20150921_T000137 1 15535 18123 2589 72492 80 100 3332-3363 0 12547 28 1495-1500 0.59 0,47 12 21 4 0,3

AT0014_D20150921_T090301 1 18124 20333 2210 72930 80 100 3290-3348 0 12427 33 1498 0.67 0,44 12 21 4 0,26

AT0014_D20150921_T185736 1 1 2589 2589 82848 80 100 3251-3292 0 12234 32 1495-1500 0.61 0,59 12 23 4 0,29

AT0014_D20150922_T034532 1 2590 3984 1395 43245 80 100 3188-3256 0 12096 31 1497-1500 0.53 0,42 12 21 4 0,26

AT0015_D20150922_T082652 1 1 1343 1343 41633 80 100 3153-3234 0 12019 31 1500 0.45 0,32 12 19 3 0,21

AT0016_D20150922_T145003 1 1 389 389 12059 80 100 3172-3181 0 11947 31 1500 0.43 0,22 12 16 3 0,19

AT0016_D20150922_T164039 1 1 1312 1312 40672 80 100 3078-3187 0 12010 31 1490-1520 0.40 0,24 12 16 3 0,19

AT0017_D20150922_T210312 1 1 2589 2589 54369 80 100 2951-3268 0 12220 21 1490-1515 0.41 0,33 13 13 3 0,2

AT0017_D20150923_T055038 1 2590 4966 2377 49917 80 100 2073-3194 0 9647 21 1500-1508 0.53 0,28 13 15 3 0,19

AT0018_D20150923_T121243 1 1 2487 2487 69636 80 100 2331-3262 0 12024 28 1490-1510 0.52 0,3 14 16 3 0,21

AT0019_D20150923_T203109 1 1 2589 2589 56958 80 100 3025-3273 0 12118 22 1500-1502 0.99 0,28 14 16 3 0,18

AT0019_D20150924_T051405 1 2590 5178 2589 54369 80 100 1991-3274 0 10099 21 1500-1528 1.14 0,31 14 15 3 0,18

AT0019_D20150924_T122944 1 5179 7767 2589 59547 80 100 1982-2946 0 9863 23 1500 1.09 0,25 14 15 3 0,15

AT0019_D20150924_T193524 1 7768 10356 2589 51780 80 100 2003-2909 0 10076 20 1495-1510 0.90 0,27 13 15 3 0,18

AT0019_D20150925_T025007 1 10357 11490 1134 22680 80 100 1848-2185 0 8026 20 1500-1525 1.17 0,35 14 16 3 0,2

AT0020_D20150925_T052155 1 1 2589 2589 64725 80 100 2154-3094 0 11186 25 1495-1510 0.91 0,25 14 15 3 0,19

AT0020_D20150925_T132441 1 2590 5178 2589 59547 80 100 2202-3175 0 10431 23 1495-1520 0.79 0,25 16 12 3 0,22

AT0020_D20150925_T205449 1 5179 7767 2589 82848 80 100 2820-3257 0 12006 32 2500-2505 0.59 0,29 13 16 3 0,21

AT0020_D20150926_T053251 1 7768 10356 2589 59547 80 100 1424-2822 0 8681 23 1500 0.67 0,43 15 18 3 0,22

AT0020_D20150926_T114721 1 10357 12945 2589 36246 80 100 768-1429 0 5061 14 1500 0.94 1,15 15 23 4 0,19

AT0020_D20150926_T152541 1 12946 15534 2589 36246 80 100 766-1908 0 5313 14 1500-1510 0.95 1,65 14 23 4 0,33

AT0020_D20150926_T191500 1 15535 18123 2589 59547 80 100 1020-1991 0 8532 23 1505-1510 0.68 0,74 18 20 3 0,19

AT0020_D20150927_T012308 1 18124 20712 2589 80259 80 100 1155-4042 0 12029 31 1505 0.75 0,52 15 19 3 0,12

AT0020_D20150927_T100227 1 20713 22870 2158 94952 80 100 3204-4113 0 18961 44 1505-1540 0.61 0,24 14 15 3 0,16

AT0021_D20150927_T212430 1 1 2043 2043 61290 80 100 2356-4099 0 14929 30 1500-1515 0.44 0,24 13 14 3 0,13

AT0021_D20150928_T060217 1 1 2589 2589 44013 80 100 1224-2292 0 7313 17 1500-1535 0.64 0,77 16 21 4 0,18

AT0021_D20150928_T111756 1 2590 5178 2589 75081 80 100 1622-2816 0 11156 29 1500-1510 0.47 0,31 12 17 3 0,18

AT0021_D20150928_T191916 1 5179 7767 2589 88026 80 100 2071-2812 0 12168 34 1500-1515 0.43 0,28 15 14 3 0,15

AT0021_D20150929_T040421 1 7768 9742 1975 71100 80 100 2766-3342 0 13938 36 1503-1510 0.40 0,33 12 17 3 0,22

AT0021_D20150929_T115828 1 1 1655 1655 54615 80 100 2416-3343 0 13537 33 1500-1520 0.39 0,32 14 16 3 0,23

AT0021_D20150929_T181458 1 1 2589 2589 62136 80 100 1688-2416 0 9379 24 1505-1520 0.43 0,33 12 17 3 0,18

AT0021_D20150930_T005942 1 2590 3477 888 16872 80 100 1605-1750 0 7660 19 1505 0.50 0,4 12 19 3 0,24

AT0022_D20150930_T025309 1 1 2589 2589 54369 80 100 1743-2136 0 8937 21 1505 0.42 0,36 12 18 3 0,17

AT0022_D20150930_T091853 1 2590 5178 2589 64725 80 100 2081-2229 0 9399 25 1500-1515 0.36 0,32 12 17 3 0,19

AT0022_D20150930_T160427 1 5179 7767 2589 62136 80 100 2019-2192 0 9472 24 1500 0.40 0,34 13 17 3 0,22

AT0022_D20150930_T225311 1 7768 9424 1657 43082 80 100 2160-2672 0 11155 26 1500 0.36 0,28 13 15 3 0,23

AT0023_D20151001_T040120 1 1 2589 2589 88026 80 100 2363-3251 0 13294 34 1500 0.47 0,29 13 18 3 0,22

AT0023_D20151001_T133519 1 2590 2680 91 3458 80 100 3150-3159 0 13440 38 1500 0.44 0,25 12 17 3 0,22

AT0023_D20151001_T141923 1 1 629 629 20757 80 100 2661-3139 0 14135 33 1500 0.41 0,22 20 12 3 0,19

AT0024_D20151001_T164750 1 1 2589 2589 82848 80 100 2938-3258 0 13751 32 1490-1503 0.34 0,29 12 18 3 0,22

AT0024_D20151002_T024117 1 2590 2748 159 5883 80 100 3173-3214 0 13860 37 1500 0.46 0,26 12 17 3 0,16

AT0025_D20151002_T031757 1 1 1009 1009 37333 80 100 3072-3257 0 13966 37 1500 0.45 0,36 13 19 3 0,23

AT0026_D20151002_T071300 1 1 1611 1611 56385 80 100 3150-3281 0 13841 35 1500 0.49 0,23 12 16 3 0,18

AT0027_D20151002_T153500 1 1 2589 2589 67314 80 100 3025-3241 0 12806 26 1500 0.77 0,23 13 16 3 0,21

AT0027_D20151003_T004738 1 2590 3373 784 25872 80 100 3178-3196 0 11932 33 1500 0.78 0,24 12 17 3 0,2

AT0028_D20151003_T032335 1 1 2589 2589 152751 80 100 3091-3333 0 12339 59 1500 0.93 0,44 13 21 4 0,25

AT0028_D20151003_T121612 1 2590 5178 2589 152751 80 100 3280-3345 0 12374 59 1500 1.12 0,48 12 22 4 0,29

AT0028_D20151003_T211009 1 5179 7767 2589 67314 80 100 2069-3294 0 9469 26 1500 1.07 0,35 14 17 3 0,22

AT0028_D20151004_T035838 1 7768 8658 891 17820 80 100 2015-2130 0 7985 20 1500-1505 1.04 0,37 12 18 3 0,23

AT0029_D20151004_T055713 1 1 2589 2589 75081 80 100 2130-3282 0 11847 29 1500-1505 0.75 0,34 12 18 3 0,21

AT0029_D20151004_T142832 1 2590 3080 491 16694 80 100 3177-3228 0 13897 34 1500 0.64 0,25 12 16 3 0,24

AT0030_D20151004_T162209 1 1 2589 2589 80259 80 100 2726-3195 0 13015 31 1500 0.71 0,25 12 15 3 0,2

AT0030_D20151005_T014350 1 2590 5178 2589 67314 80 100 2567-2913 0 11975 26 1500 0.97 0,26 12 15 3 0,2

AT0030_D20151005_T102034 1 5179 7767 2589 80259 80 100 2910-3135 0 13133 31 1500 1.02 0,4 12 20 3 0,29

AT0030_D20151005_T194717 1 7768 10356 2589 88026 80 100 3125-3330 0 13796 34 1500 0.99 0,45 12 22 4 0,3

AT0030_D20151006_T054237 1 10357 12945 2589 90615 80 100 3180-3473 0 14512 35 1500 0,68 0,41 12 21 4 0,28

AT0030_D20151006_T160848 1 12946 14001 1056 38016 80 100 3072-3568 0 15081 36 1500-1505 0,63 0,26 14 15 3 0,23

AT0031_D20151006_T204335 1 1 2589 2589 98382 80 100 2991-3566 0 15149 38 1505 0,42 0,37 12 19 3 0,28

AT0031_D20151007_T073717 1 2590 3604 1015 39585 80 100 2574-3541 0 15060 39 1505 0,46 0,26 21 12 3 0,19

AT0032_D20151007_T115207 1 1 2589 2589 90615 80 100 3180-3563 0 15260 35 1500-1510 0,56 0,27 14 16 3 0,22

AT0032_D20151007_T225100 1 2590 5178 2589 160518 80 100 3017-3632 0 14642 62 1505 0,56 0,27 13 16 3 0,21

AT0032_D20151008_T092246 1 5179 7767 2589 183819 80 100 3624-3649 0 14960 71 1505 0,83 0,34 12 19 3 0,29

AT0032_D20151008_T200818 1 7768 10356 2589 137217 80 100 2452-3642 0 11494 53 1500-1505 0,67 0,31 13 17 3 0,21

AT0032_D20151009_T042410 1 10357 11825 1469 61698 80 100 319-2718 0 8812 42 1500 0,62 0,46 72 9 2 0,15  

Table 3 – List of echo-sounder profiles, presenting the principle characteristics of each profile and 
some of the quality control parameters. 
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1.3 XBT Sippican velocity probes  
LAT deg LAT min LON deg LON min SIP

-22 25,421 166 13,167 Tecta1

-23 22,441 165 35,223 Tecta2

-23 22,594 165 35,086 Tecta3

-23 54,817 165 34,994 Tecta4

-24 26,041 165 45,353 Tecta5

-24 41,402 165 50,511 Tecta6

-26 11,565 166 20,789 Tecta7

-26 37,102 167 41,314 Tecta8

-26 37,081 167 41,517 Tecta9

-26 36,58 167 48,064 Tecta10

-26 34,017 168 21,517 Tecta11

-26 37,235 167 28,316 Tecta12

-26 5,451 167 23,154 Tecta13

-26 8,568 167 10,167 Tecta14

-28 13,79 167 0,984 Tecta15

-27 52,739 167 59,832 Tecta16

-27 26,057 166 23,781 Tecta17

-27 20,6 165 59,605 Tecta18

-27 1,821 164 35,736 Tecta19

-26 59,529 164 25,431 Tecta20

-26 59,481 164 25,216 Tecta21

-27 5,678 163 32,672 Tecta22

-26 20,946 163 58,464 Tecta23

-25 24,166 164 30,33 Tecta24

-25 53,441 164 15,773 Tecta25

-30 7,1 164 57,572 Tecta26

-30 12,211 164 58,32 Tecta27

-30 38,649 165 4,922 Tecta28

-31 53,958 165 19,205 Tecta29

-32 24,066 163 48,212 Tecta30

-31 54,839 165 49,391 Tecta31

-31 41,744 166 34,783 Tecta32

-31 25,424 167 31,396 Tecta33

-31 23,834 167 36,97 Tecta34

-31 14,378 168 9,535 Tecta35

-30 56,787 168 29,145 Tecta36

-30 52,321 167 14,869 Tecta37

-30 48,572 166 13,6 Tecta38

-30 46,939 165 46,682 Tecta39

-30 46,198 165 34,969 Tecta40  

Table 4 – Location of Sippican velocity probes 
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2 APPENDIX 2 – List of Crew, Scientific and Technical 
Staff 

 
 

Table 5 - Crew on the R/V L’Atalante during the TECTA voyage 

 

 NAME FIRST NAME FUNCTION 

1 Moimeaux Philippe Captain 

2 Courbe Aurelien 2nd Officer 

3 Cosquer Gael Officer 

4 Ancellin Claire Officer 

5 Meral Jean Student 

6 Thomas Yves Chief Engineer 

7 Danes Gwenvael 2nd Engineer 

8 Le Guern Matthieu Mechanical Officer 

9 Laville Salnt Mart Sebastien Electronics Officer 

10 Cadiou Luc Electronics Officer 

11 Tagatamanogi Visesio Chief of deck crew 

12 Le Bousse Fernand Quarter Master 

13 Le Berre Tony Chief sailor 

14 Jaffry Paul Sailor 

15 Hemon Gwenael Sailor 

16 Pasco Laurent Sailor 

17 Boutet Herve Mechanics Master 

18 Larsonneur Herve Electronics Master 

19 Levaire Julien Technician 

20 Charlemein Pierre 1st Kitchen Chef 

21 Satre Dominique 2nd Kitchen Chef 

22 Fourcade Gwendal Kitchen Assistant 

23 Agneray Didier 1st Purser 

24 Godefroy Noric 2nd Purser 
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Table 6 - Scientific and Technical Staff on board R/V L’Atalante during the TECTA Voyage 

 

 NAME FIRST NAME FUNCTION INSTITUTION 

1 Barker Daniel Geophysicist GNS  

2 Bordenave Aurelien PhD Student ADECAL, New Caledonia 

3 Ceyrac Laura Junior Pam Operator ULR Valor 

4 Collot Julien Chief Scientist SGNC, New Caledonia 

5 Etienne Samuel Geologist SGNC, New Caledonia 

6 Freschet Elsa MM Observer ULR Valor 

7 Juan Caroline Geophysicist SGNC, New Caledonia 

8 Luepak Wala Henri MM Observer ULR Valor 

9 Marcaillou Boris Geophysicist IRD 

10 Patriat Martin Geologist Ifremer/ SGNC, New Caledonia 

11 Peltier Hélène Senior MM Observer ULR Valor 

12 Roest Walter Co-Chief Scientist Ifremer 

13 Roussel Clement PhD Student Ifremer 

14 Schnurle Philippe Geophysicist Ifremer 

15 Stratford Wanda Geophysicist GNS 

16 Sutherland Marc Rupert Co-Chief Scientist GNS / University of Wellington 

17 Williams Simon Plate modeller University of Sydney 

18 Wittich Anja Senior PAM Operator ULR Valor 

19 Wolf Silvie Numerical Modeller UPMC, Paris IV University  

 
 

Table 7 - GENAVIR sedentary Staff on board R/V L’Atalante during the TECTA Voyage 

 

 NAME FIRST NAME FUNCTION 

01 Apprioual David Airgun operation and maintenance 

02 Boutbien Michel Multi-beam Echo Sounder data processing 

03 Kergoat Yohann Acquisition Control 

04 Le Doze Philippe Airgun operation and maintenance 

05 Lemeur Pierre Acquisition Control / Electronics 

06 Le Philippe Jean Luc Airgun operation and maintenance 

07 Louzaouen Serge Head Seismic Streamer Supervision 

08 Nedelec Erwan Head Airgun operation and maintenance 

09 Quinquis Renaud Acquisition Control 

10 Saint Laurent Xavier Acquisition Control 

11 Vultaggio Gerard Airgun operation and maintenance 
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3 APPENDIX 3 – Scientific Equipment and Processing 

3.1 R/V L'Atalante  

 

3.1.1 General information 

 

Table 8 - General information related to the Research Vessel L’Atalante of Ifremer 

Name L'Atalante 

Flag French 

Owner IFREMER 

Operator GENAVIR 

Length 84,60 m 

Width  15,85 m 

Draught 5,1 m 

Maximum Charge 3 550 t 

Brute Tonnage 3 559 UMS 

Propulsion diesel - electric 

Average speed during data acquisition 
Average speed during transit  

9 knots 

11 knots 

Radio Identifier  FNCM 

Communication details 

GSM: 33.6.82.81.38.16 (Bridge) ‐ 
06.82.81.37.89 (Captain) ‐ Fax: 
33.6.29.36.97.41 

Inmarsat: Tel: 00.870.773.160.305 ou 
00.870.3.227.222.52 (auto) Fax: 

00.870.783.180.644 (Bridge) ou 
00.870.3.227.222.60 

Vsat : Tel : 33.2.29.00.85.70 / Fax : 
33.2.29.00.85.71 

Telex: Inmarsat C1: 058x.4.227.222.14 ‐ 
Inmarsat C2: 058x.3.227.222.15 (Atlantic 

East: 0581; Atlantic West: 0584; Pacific: 
0582; Indian Ocean: 0583) 

Email : AT.Commandant@atalante.ifremer.fr 

Email Telex C1 : AtalanteC1@skyfile‐c.com 

Email Telex C2 : AtalanteC2@skyfile‐c.com 

Name of the Captain Philippe Moimeaux 

Maximum number of Crew Members 30 

Maximum number of scientists 29 
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Figure 2 - Research Vessel L’Atalante of Ifremer 

 
 
 

 
 

Figure 3 - Research Vessel L’Atalante of Ifremer 
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Figure 4 - Data acquisition laboratory on board of the R/V L’Atalante 
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General layout of the R/V L’Atalante 

 

 
 

Figure 5 - Layout of Deck E (Scientific and Acquisition Laboratories) and Deck F (Bridge) 
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Figure 6 - Layout of Decks A, B, C and D 
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3.1.2 Additional Information 

 

 

Management group for Research Vessels   

 
Source:  http://www.genavir.fr/fiche.php?id=7&moyen=navire  
 
 

The L'atalante is an oceanographic vessel for multidisciplinary research. She was 
commissioned in octobre 1990. L’Atalante is equipped with state of the art instrumentation, 
and dedicated mainly to Marine Geosciences, Physical Oceanography and Marine Biology.  
 

  

 Science Laboratories 

 

  Laboratories   

8 Science laboratories with a total space of about 130 
m², including wet labs, deck workshop, clean labs, 
multipurpose labs, refrigerated labs and a lab for 
electronic measurements; 
 

  

  Scientific Control Post   60 m²   

  Multipurpose Room    26 m²   

  Meeting Room   23 m²   

  Other   Space for the equivalent of 8  20 foot containers    

     

 Computer systems 

  
Computers are used 
everywhere :  

  

- Overall control of the Vessel : energy management, 
central alarm system, commandment of winches and 
A-frame ;  
- For scientific applications : central integrated 
navigation system, central acquisition and data 
processing in real time and/or delayed.  

  

     

All computer and internal video networks are 
accessible from all spaces in the Vessel, including from 
the cabins.  
On board processing systems allow the scientist to 
produce maps and documents as the acquisition 
advances. The science teams can also bring their own 

  

http://www.genavir.fr/fiche.php?id=7&moyen=navire
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processing system on board for the duration of the 
cruise.  

     

  On deck equipment 

  Large A Frame on rear deck      

  Side Frame for Coring      

  Oceanographic Winch CMU    

15 ton capacity, can be used with the A Frame or with 
the side Frame for Coring. This winch is equipped with 
an electric cable Ø 19 mm - 8000 m and a steel cable Ø 
19 mm - 8000 m 

  

  Articulated side door   
Equipped with a hydrological winch and a winch for 
CTD deployment.  

  

  
3 holes for the deployment 
of scientific equipment 

  (Ø 300 mm)   

  
Telescopic Crane on the 
rear deck 

  CMU 10 t at 10 m   
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3.2 EM122 Multi-beam Echo sounder, L'Atalante 

3.2.1 General Architecture 

 
Source: GENAVIR Fiche DINES V4.0 – 17 juin 2010 
 
The Atalante is equipped with an EM122 multi-beam echo sounder produced by Kongsberg. 
This echo sounder operates at a frequency of 12 kHz and provides measured bathymetry 
(depth) and acoustic imaging (reflectivity) for depths between 100 and 10000 m. 
 
 

 

Figure 7 - General overview of the EM122 multi-beam echo sounder system 

 
The EM122 multi-beam echo sounder system of the R/V L’Atalante includes: 
 
Transducers installed under the hull: 

• a transmission antenna (Tx) with a length of 8 m, installed lengthwise in the gondola, 

• a receiver antenna (Rx) with a length of 4 m, installed transversely, in the wing 
 
Electronics (located at the local sounder): 

• PU box (preamp unit) 

• TRU box (transceiver unit): transmit / receive electronics 

• two junction boxes: redistribution of cables of the transmitting antenna 
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Figure 8 - Top: Antenna configuration of the EM 122. Bottom: Photo of the gondola mounted on 
the hull of the Atalante (EM122 Tx) 

 
The TRU receives data from auxiliary sensors: 

• Inertial PHINS (roll, pitch, heave, heading, vertical and horizontal speed) 

• CINNA central navigation (Navigation) 

• clock ACEB (time onboard) 
 
The system is operated with two PCs (located in Scientific PC): 

• a PC with data acquisition software hydrophones (raw data logger) 

• a PC with Sonar control software and acquisition bathy / imaging data (SIS) 
 
The PC receives data from the hull mounted sound velocity sensor Valeport (measuring 
sound velocity in the vicinity of the antennas). It is connected to the scientific network of the 
R/V L'Atalante in order to allow for: 

• File transfer (sound velocity data, to be archived by SISMER) 

• Acquisition, via the TECHSAS software, of the surface sound velocity as measured by 
the thermosalinometer SBE21 (surface sound velocity), 

• Distribution in real-time of the data to the SMF-TECHSAS datalogger. 
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Figure 9 - L’Atalante’s echo sounder room, which hosts the electronics of the EM122 system 

 

3.2.2 Main technical specifications 

 

Table 9  - Main technical specifications of the EM-122 multi-beam echo sounder system on the 
L’Atalante 

Measures Bathymetry / Acoustic Backscatter Imaging 

Frequency 12 kHz (10.5 to 13 kHz) 

Signals CW / FM 

Emission Level max 241 dB re 1 mPa @1 m 

Pulse Duration 2 / 3 / 5 / 8 / 15 ms (CW)  
25 / 40 / 60 / 10 0 ms (FM) 

Transmitting Beams 1° x 150°  
Emission by transversal sectors (8 max) Possibility to emit two 
swaths, towards the front and the rear (dual swath mode); 
Compensation of roll, pitch, yaw 

Maximum Transmission 
Rate 

5 Hz 

Reception Sampling rate: 9090 Hz Dynamic : 140 dB  

Reception Beams 2° x 32° Formation of beams: in time domain with dynamic 
focusing; Compensation for roll 

Number of Beams 288  

Beam Distribution Equidistant or constant angle 

Bathymetric soundings 288 soundings, or 432 in high density mode 

Backscatter Imagery  1 Backscatter reflectivity value for each signal sample, within 
each beam 

 
 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  33 

3.2.3 Operating Principles 

 
The operating principle of the EM122 multi-beam echo sounder is based on the technique of 
crossing emission and receiving beams: 
 
One emission beam (actually composed of several sectors): 1° x 150 ° 
288 receiver beams (2° x 32°). 
 

 

Figure 10 - Principle of crossing beams 

 
Five operating modes are available for the EM122, as a function of the depth: shallow / 
medium / deep / deep '/ very deep. The change from one mode to another is done either 
automatically (auto mode) or manually by the operator. 
 

3.2.3.1 Emission 

 
The signal emission is performed according to sectors, which have different frequencies and 
are distributed perpendicularly the ship's route. Each sector is positioned along the route of 
the ship in order to compensate for pitch and yaw of the vessel and to obtain a swath 
approximately perpendicular to the ship's route. 
 
The number of sectors (8 max) varies depending on the mode in which the echo sounder is 
operated. The beams of near field sectors are focused. 
 

 

Figure 11 - Emission areas: compensation for pitch and yaw 
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In addition, at each emission cycle, the echo sounder emits two successive pings, the first 
one pointed to the stern and the second one to the bow of the vessel (dual function swath, 
see Figure 12). 
 
The angle between the two beams is either: 

• Fixed (-0.5 ° / + 0.5 °), or 

• Is defined as a function of the speed of the ship (dynamic mode): the deflection is 
then determined so as to have a uniform distribution of the beams on the seafloor 
below the vessel. 

 

Figure 12 – The principle of dual swath operation using two different emissions 

 
Two types of signals are emitted: 

• Monochromatic pulses (CW). Their length varies between 2 and 15 ms, depending on 
the echo sounder operating mode and the selected emission sectors 

• Frequency modulated signal (FM). The bandwidth is 100 Hz. The length varies 
between 25 and 100 ms, depending on the operating mode of the echo sounder and 
the emission sectors used. 

 

3.2.3.2 Reception 

 
The analog signals of the reception channels are digitized at a rate of 2 MHz. The signals are 
then filtered. 288 beams are formed. The delay applied takes into account the sound velocity 
as measured in the area (using XBTs or CTDs). The beams are formed over a maximum 
angular aperture of 150 °. The operator can limit this opening, while maintaining the same 
number of beams, by setting the angle range or minimum and maximum lateral distances. 
Several beam distribution patterns are available: 

• Equidistant: the 288-foot beams are distributed equidistantly on the seafloor 

• Equiangular: the 288 beams are formed at a constant angular interval 

• High density: 432 sensors distributed equidistantly are produced from 288 beams 
formed. For the side beams (phase detection), there are several detections per beam 
(by separating the phase ramp in several sections); For the near vertical beams 
(amplitude detection) the beam width is narrowed. 

 

3.2.4 Bathymetry 
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For each beam (whose angle of incidence is known), the detection of the seafloor 
bathymetry is to determine using the travel time from the antenna to the bottom and back. 
Near vertical beams are detected by amplitude (detection of thecenter of the amplitude 
peak that corresponds to the backscatter of the signal on the seafloor). 
 
At each of the bathymetry soundings (288 or 432 depending on the mode), the echo 
sounder processes the raw data (incidence, range) to obtain the depth of the sounding and 
the lateral and transverse distances, taking into account: 

• The sound velocity profile (refraction in the water column) 

• The attitude data (roll, pitch and heave at the moment of transmission and 
reception) 

 

3.2.5 Backscatter imaging 

 
The EM122 echo sounder produces a calibrated reflectivity value (BS) calculated from the 
amplitude of the signal. 
 
The back-scatter calculation takes into account the following parameters: 

• The level of emission 

• Directivity diagrams of the antennas (transmit / receive) 

• The area being insonified 
 
A reflectivity value is produced for each signal sample, within the detection window of each 
beam. 
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3.3 Multi-channel Seismics 

 

3.3.1 Introduction 

3.3.1.1 General description 

 
The multi-channel seismic system of Ifremer (SMT) is an equipment aimed at determining 
the geometry, the structure and the configuration of the different geological layers of the 
subsurface below the seafloor. Generally, this system is dedicated to work in the deep ocean 
at water depths of several kilometers. 
 
The system is a mobile system that can be employed on different vessels of the French 
national oceanographic fleet. In particular, the system has been used on the R/V L’Atalante 
and the R/V Pourquoi pas ? of Ifremer, and the R/V Marion Dufresne II of the French Polar 
Institute, IPEV. The system is entirely containerized and comprises of 14 containers of 20 
feet long and two 10 feet long containers. The total weight is around 150 T. 
 
The SMT system comprises : 
 

• A seismic source, constituted of an array of air guns 

• A digital streamer of 4.5 km long, with 720 channels. Each trace is constituted of 4 
hydrophones that are connected in parallel. 

• A digital acquisition system, Sercel Seal 428 
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3.3.1.2 Technical Specifications 

 

Table 10 - Main technical specifications of the multi-channel seismic reflection system on the 
L’Atalante 

Emission 
 

Air Guns of the types GI , Ggun et Bolt (Standard 
configuration = 16 + 2 spares) 
Total Volume: 3000 in3 / 20 s, 8100 in3 / 60 s 
Frequency = 5 to 80 Hz  
Duration of pulse = 10 ms 

Emission level = 252 dB re 1µPa @ 1 m 

streamer 
 

Technology : Sercel SSRD 
Length of active section = 4500 m 
Number of channels = 720 traces 
Channel length = 6,25 m 
Stabilization of immersion : 17 birds ION 
Instrumented tail buoy : DGPS, towed magnetometer 

Software 
 

Acquisition : Seal 428 (Sercel) 
Real time quality control : E-Sqcpro (Sercel)  
Control and steering of birds : ION Navigation  
Emission control : Ecos (Genavir) 
Deferred quality control : SolidCheck, SolidQC(Ifremer) 
Seismic processing : Geocluster 5000 (CGG Veritas) 

 

3.3.1.3 General Architecture 

 

 

Figure 13 - General architecture of the Multi Channel Seismic System of Ifremer 
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3.3.1.4 Implementation on board R/V L’Atalante 

 

• Time needed for installation: 5 days 

• Time needed to dismantle: 3 days 

• Duration of launching:  6 hours 
 

• Operating speed = 5 knots 

• Maximum turning rate for the ship = 3 degrees per minute 

• Weather conditions: sea state less than 4 or 5 (depending on the vessel) 

• Immersion of the air-guns: 10-30 m 

• Minimum depth (below the streamer - including during turns) = 100 m 
 
Ten staff members of Genavir are needed to operate the SMT system, i.e. five mechanical 
and five electronics engineers. 
 
A towed PAM (Passive Acoustic Monitoring System) system, dedicated to the detection of 
marine mammals can be deployed together with the multi-channel seismic system. It 
consists of a 200 m long cable, comprising four hydrophones towed along the streamer 
cable. The equipment covers frequencies from 200 Hz to 200 kHz. 
 
The number of qualified marine mammal observers and PAM operators varies according to 
the legislation in the area of the survey, and usually includes at least 3 MMO and 2 PAM 
operators. 
 
Depending on the mitigation measures adopted to reduce the impact of the seismic system 
on marine mammals, the start of air gun operations can only be done during day-light, after 
a period of observation by qualified marine mammal observers (pre-watch), generally of up 
to 30 minutes without marine mammals in the exclusion zone. 
 

3.3.2 The seismic source system 

 
The seismic source system consists of a set of compressors, seismic sources, power devices 
and the equipment necessary to handle the instrumentation and deploy it at sea. 
 

3.3.2.1 Compressors 

 
The compressors are used to generate compressed air (140 bar) used for the air-guns. 
 
Two types of compressors are available for the production of a nominal air 1200 m3 / h (aid: 
2 x 300 m3 / h)  
 

• Hamworthy 660m3 / hr (x1) 

• Hamworthy 300 m3 / hr (x2) 
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Figure 14 - Hamworthy 660 (660 m3 / h)  and Hamworthy 300 (300 m3 / h) 

 
 

Table 11 - Characteristics of the compressors used for the multi-channel seismic system of Ifremer 

 HAM 660 HAM 300 

Water supply 36 m3 / h (7 bar) 13 m3 / h (7 bar) 

Power supply in operation 380 V / 410 A 380 V / 150 A 

Electric power 230 kilowatts 98 kilowatts 

 
 

3.3.2.2 Sources 

 
Different air gun array configurations can be used during the voyage. The nominal 
configuration during TECTA includes 12 air guns (with 6 additional guns in spare). The array 
includes GI, G-Gun and Bolt air-guns. The air-guns were towed in between 6 and 10 m below 
the sea surface. 
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Figure 15 – TECTA nominal source, 2690 cu air gun array 

 

 
 

Figure 16 – 2D view of seismic source 
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Figure 17 - GI Air gun 

 
 

3.3.2.3 Shot control 

 
A shot triggering system (ACTRIS) controls the solenoid valves of the guns. The shot triggers 
are generated by ECOS (Genavir). The firing frequency is defined either: 

• as a function of time (fixed rate), or 

• as a function of the distance (based on the navigation). 
 
A dedicated PC is used to monitor and adjust the timing of the emission of individual guns, as 
required to synchronize them. 
 

 

Figure 18 - shooting control rack ACTRIS 
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Figure 19 - Air gun monitoring system display 

 

3.3.3 Seismic streamer 

 

3.3.3.1 Composition of the streamer 

 
The seismic signals emitted by the air-gun array are recorded with the streamer. The 
streamer consists of 720 active traces, each 6.25 m long. Towed by an electric cable, from 
the two reels which also serve as storage when the steamer is on-board, the streamer 
consists of a long tube of 55 mm diameter and a length of 4800 meters. It is formed of 
sections  which are mechanically connected to one another. There are different types of 
sections, each having a predominantly mechanical or electrical role. 
 
 

 

Figure 20 – Left: The Sercel Streamer of the R/V L’Atalante, is stored on two reels, each of which is 
inside a container. Right: Deployment of the streamer. 
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• The lead-in cable - length 300 meters. This part assures the tensile mechanical 
recovery related to the motion of the vessel. It carries the fiber optic data, the power 
supply voltage for the streamer and the auxiliary instruction information and data 
(tail buoy, birds). This section has an outer diameter of 33 mm. 

• Short Head Section (SHS): length 6 meters 

• RVIM: Ensuring the mechanical decoupling between the ship and the active portion 
of the streamer, with a length of 17,5 m. 

• Short Head Section (SHS): length 6 meters 

• Head Auxiliary Unit (HAU): This unit allows to measure the tensile force exerted on 
the streamer (approximately one ton). 

• Head Elastic Section Adaptor (HESA): length 10 meters, with two hydrophones 
forming the first break 

 
 

 

Figure 21 - Streamer towed behind the R/V L’Atalante. Also visible, attached to the main electric 
cable of the streamer, is the auxiliary cable used for the Passive Acoustic Monitoring System 

(PAM), employed for the detection of marine mammals. 

 
After these sections, follow the active parts of the streamer, which has 30 SSRD (Sentinel 
Section Reduced Diameter). Each SSRD is 150 meters and contains 24 traces of 6,25 m. Each 
track includes 4 hydrophones. Hydrophone sensitivity: 17.5V / bar 
 
Maximum immersion depth of the streamer is 200 meters, after which there will be loss of 
the acoustic signal. The streamer destruction depth is 300 meters. 
 
All SSRD are equipped with a coil for communications with the immersion control system 
which consists of 17 birds. 
 
The balancing of the streamer is carried by modulating the number of "ballast sleeves" each 
of which weighs 1,3 kg in air, or 0,92 kg in the water, along each SSRD. Each SSRD has eleven 
slots that can receive a ballast sleeves. Plastic collars are mounted at locations which do not 
need a ballast sleeves. Balancing is defined before the campaign, according to the hydrology 
of the study area. 
 
Each SSRD contains 6 analogue-to digital converters, FDU (Field Digitizing Unit), each of 
which converts 2 channels. 
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Figure 22 - Streamer configuration 
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The LAUM (Line Acquisition Marine Unit) powers the FDUs and processes the output date 
from the FDUs. It also controls the data flux from one LAUM to the next, along the streamer. 
There is one LAUM every 2 SSRD, for a total of 14. 
 
The TAPU (Tail Auxiliary Power Unit) is located at the end of the active section. It powers the 
tail buoy. 
 

3.3.3.2 Tail buoy 

 
Towed by the streamer, it allows positioning the tail of the streamer. An underwater 
generator, located under the buoy, provides it with electrical power of 60 watts at a speed 
of 5 knots. 
The position of the tail  buoy can be determined using a passive radar reflector. It also 
carries a flashing light, a radar transponder and a fixed white light (indicating towed vehicle). 
It is equipped with a DGPS receiver (Ashtech DG14). The differential corrections are 
transmitted via VHF from the ship. 
 
The tail buoy also tows a SeaSPY magnetometer located at  a distance of 50 m behind the 
buoy. The electronics in the tail buoy allow mixing of the magnetometer and GPS data for 
transmission. The data transmission to the acquisition laboratory is done by air (VHF) and by 
wire through the streamer. 
 
 

 
 

Figure 23 - Tail buoy towed at the end of the streamer 

 

3.3.3.3 Depth control of streamer 

 
The depth of the streamer is controlled using 17 ION birds. The birds are positioned every 
300 meters along the streamer. They are attached by clips that allow easy mounting and 
removal. 
 
A bird must have neutral buoyancy. To compensate for its weight, floatability is added to 
each bird. There are two types of floats: passive and active. The active float has an airbag 
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which inflates automatically when it reaches a depth of 50 meters. 5 stabilizers distributed 
along the streamer are equipped with active retriever type floats. Their inflation allows, if 
necessary, to bring the streamer to the surface (rupture of a streamer element, blackout at 
the vessel...). 
 
The steering of the birds and the acquisition of data is ensured by the control software 
installed on an ION PC located in the acquisition laboratory. 
 
 

 

Figure 24 - Birds (retriever / passive) 

 
 

 

Figure 25 - Control screen allowing to inspect and control the depth of the ION Birds 

 

3.3.4 Acquisition and Data Management 
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3.3.4.1 Seismic data 

 
The SMT electronics is installed in the SMT container laboratory and consists of the following 
principal elements: 

• CSXU 428: electric power for the streamer (365VDV - 400 W) and interfaces between 
the deck cable and the SEAL acquisition system. 

• Seal LCI 428 Rack: Streamer data acquisition streamers – de-multiplexes the data, 
identifies the individual channels and formats them in IEEE 32-bit float format 

 
The control of data acquisition is performed by: 

• The SEAL software installed on a Linux PC 

• The E-SQCPRO software (quality control), installed on a Linux PC.  
These two systems are located in the SMT acquisition laboratory container. 
 
 

 
 

Figure 26 - Display of the Seal 428 data acquisition control software 

 
 
The data are recorded in SEG-D rev2.1 format. They are backed-up on USB hard drives. 
 
 

Table 12 - Data volume estimates for seismic reflection and refraction acquisition 

 reflection refraction 

Shot interval 20 s 60 s 

Shot distance 50 m 150 m 

Sampling rate 2 ms 4 ms 

Record Length 18 sec 30 sec 

Volume / 1 shot 13.4 MB 11.6 MB 

Volume / 24 hours 57.8 GB 16.1 GB 
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3.3.4.2 Positioning of the streamer 

 
Navigation data related to the seismic system are: 

• Vessel positioning (Cinna) 

• Immersion and course of wings (ION) 

• Position of the tail buoy (DGPS)  
 
These data are acquired by ECOS (Genavir) which positions each shot and transfers the data 
to the Seal system that integrates them in the SEG-D files. ECOS also controls the rate of 
firing either based on time or on distance (see section 2.3). Synchronization is ensured 
through a Meinberg GPS clock. 
 

 

Figure 27 – Visualization of the navigation of the vessel and the streamer, using the Genavir Ecos 
System 

 

3.3.4.3 Magnetometer Data  

 
The towed magnetometer data are mixed with the GPS data of the buoy and transmitted to 
the ship via a free paired wire of streamer. Ecos acquires these data and exports them to the 
data-logger on board the vessel (Techsas), where they are archived every 3 seconds. 
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3.3.5 Data Processing 

3.3.5.1 Solid-QC pre-processing 

 
 

Figure 28 - The main input window for survey design information in QC-Solid. Streamer geometry 
in entered in the top left panel.  The bottom left panel shows the distance along the streamer of 

the birds.  The top right panel shows the x and y offsets from the centre of the array to each of the 
gun arrays, starboard and port sides. The boat GPS and navigation system offset, and the first and 

last trace offsets are shown in the bottom two right panels respectively.  

 

Figure 29 - Panel shows the navigation extraction step where the ship positioning information is 
read from the SEGD data. The right panel displays the information for the first and last shot point 

that has been extracted from the file listed in the left panel.  
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Figure 30 - Calculating the source receiver positions for creating survey geometry. Position files for 
shot navigation (posXXX.asc) and survey files for receiver positioning are used to calculate source 

and receiver geometry for the seismic survey (see section 2.1.3).  

 
 

 

Figure 31 - Assessing the variation in GPS positioning from the ship board navigation. The 
navigation has been extracted from the SEGD data files. The fluctuations in metres (y-axis, top 
plot) show the residual position offsets after the expected ship track has been subtracted. The 

bottom plot shows data without ship track removed (seal no = shot point no.) 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  51 

 

Figure 32 - Writing SEGY shot gather files with geometry in the headers. At this step the position 
file containing shot, receiver and CDP, numbers and bin positions is written. The input files are the 

profile SEGD data and the position geometry file posXXX.asc which was generated by combining 
survey and observer geometry information using QC-solid (see section 2.1.2).   

 

Figure 33 - A visual display of individual airgun delays allowing identification of the overall source 
delay, and also any individual gun mistiming, for a given shot (synchronized). X-axis is in ms, y-axis 

is relative amplitude. 
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Figure 34 - Example amplitude spectra for shots 2375-4000. The x-axis is frequency in Hz, the y-axis 
is energy in decibels (see section 1.2.8).  

 
 

Figure 35 - CDP binning and stacking. The panel on the left shows the SEGY shot gather file 
(profilXXX.seg) that is read for CDP bin information for CDP sorting and stacking. A band-pass filter 

is applied at this stage. The panels on the left show CDP bin fold (top figure, number of traces in 
each CDP), and the geometry of the calculated CDP positions (bottom right plot). The black line 

shows the width of the CDP bins in the cross-line direction (512 m to the left and right of the red 
line). 
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Figure 36 - The plot shows a stacked and migrated section of seismic line (migXXX_v1500_g0.seg) 
displayed so the seafloor (yellow line) can be digitized from the data to produce a seafloor horizon 

file (fond_migXXX.asc). The seafloor horizon may be used in later muting processes.  
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Figure 37 - Noise analysis. a). Analysis of raw noise for each trace, with results displayed in terms of 
trace position (a grid of shot vs. receiver) and TWT for each shot. These are useful in identifying 
noisy receivers or shots, swell noise, etc. Consistently noisy traces (e.g., faulty receiver or bird-

related noise on adjacent receivers) can be easily identified for removal in the processing 
sequence. b.) Seafloor reflector picked for determining noise. c.) average amplitude plotted for 
each shot. d). average amplitude per group, the dips in the display are bird locations. e.) % of 

traces recorded with a given noise amplitude. 
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Figure 38 - Signal/Noise ratio. a.) Signal/noise ratio is analyzed for each trace, with results 
displayed in terms of trace position (a grid of shot vs. receiver) and TWT for each shot. These are 

useful in identifying noisy receivers or shots, swell noise, etc. Consistently noisy traces (e.g., faulty 
receiver or bird-related noise on adjacent receivers) can be easily identified for removal in the 

processing sequence. b.) Average trace amplitude plotted against shot point. c.) Loss of energy due 
to spherical divergence estimated for each CMP. d.) Average amplitude per trace. Note the step 

decrease in amplitude along the streamer at the bird locations. e.) % of traces recording a certain 
amplitude. Raw on the left and scaled on the right? 
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3.3.5.2 Geocluster processing routines 
 
 

Job #1 - 01-Tec05_SQcSegin.xjj: 

Reading migrated line from QC-Solid in order to pick the seafloor library and create the first velocity law. 

 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/01-Tec05_SQcSegin.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Wed Sep  9 18:17:46 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** SEGIN

 ** 

** 2

 ** 

** |

 ** 

** SELEC

 ** 

** 3

 ** 

** |

 ** 

** RSAMP

 ** 

** 4
 ** 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  57 

** |

 ** 

** MODET

 ** 

** 5

 ** 

** |

 ** 

** Migr05_Sispeed.cst

 ** 

** 6

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/Tec05 

**LIST9 

* LIBRI SI 01   E 051001, F1, 

STG2, 

**LIST9 

* LIBRI FI 01  SEGY,FOR8058,LAB0, 

NEWHTR72=(1440,32,TC), 

NEWHTR73=(1472,32,TC), 

CGG43(1,32)=HTR72, 

CGG44(1,32)=HTR73, 

**************************************************************************************

* 

* DLOOP             1 

* SEGIN ++  RL15002,SI2,MAXERR20, 

LFI01,LSI01, 

* SELEC ==  TRACE=MOT4=(0), 

BRANCH=OUI,FBO, 

* RSAMP == ++ SI4,RL15000, 

* MODET == ++ MOT19=5, 

* WUNET ==  FILE=local:+ 

FILE=/proj/Tec05/DATA/Migr05_Sispeed.cst 

DISPLAY, 

* ENDLP 
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**************************************************************************************

* 

* PROCS   X(YB1) 
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Job #2 : 02-Tec05_Sgy2GCT.xjj: 
Generating files of CDP gathers with Geocluster format from the SolidQC segy file. 

 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/02-Tec05_Sgy2GCT.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Fri Sep 11 12:38:13 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** SEGIN

 ** 

** 2

 ** 

** |

 ** 

** SELEC

 ** 

** 3

 ** 

** |

 ** 

** HABIL

 ** 

** 4

 ** 

** |

 ** 
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** MODET

 ** 

** 5

 ** 

** |

 ** 

** FILTR

 ** 

** 6

 ** 

** |

 ** 

** RESAMP

 ** 

** 7

 ** 

** |

 ** 

** SELEC

 ** 

** 8

 ** 

** |

 ** 

** OUTST

 ** 

** 9

 ** 

** |

 ** 

** MNGTY

 ** 

** 5

 ** 

** |

 ** 

** OUTBD

 ** 

** 6

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  61 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/Tec05 

**LIST9 

* LIBRI SI 01   E 052001, F1, 

STG2, 

**LIST9 

* LIBRI FI 01   SEGY,FOR8058,LAB0, 

NEWHTR72=(1440,32,TC), 

NEWHTR73=(1472,32,TC), 

CGG43(1,32)=HTR72, 

CGG44(1,32)=HTR73, 

**LIST9 

* LIBRI CN 01   SI2, 

(B(2,12,64,92),L300), 

**LIST9 

**/proj/Tec05/LIBRIS/LFD/version1@Migr05_Sispeed.lfd 

* LIBRI FD 01 

   (1)=1537.0, (2)=1537.0, (163)=1544.0, (535)=1615.0, (905)=1678.0, 

   (1354)=1756.0, (1873)=1850.0, (2180)=1905.0, (2563)=1976.0, (3058)=2077.0, 

   (3584)=2164.0, (3871)=2211.0, (4033)=2266.0, (4306)=2289.0, (4508)=2297.0, 

   (4641)=2352.0, (4808)=2352.0, (4987)=2375.0, (5187)=2415.0, (5410)=2469.0, 

   (5655)=2493.0, (5824)=2618.0, (5911)=2548.0, (6046)=2571.0, (6111)=2650.0, 

   (6299)=2618.0, (6387)=2642.0, (6503)=2689.0, (6614)=2775.0, (6709)=2744.0, 

   (6765)=2775.0, (6862)=2775.0, (6926)=2838.0, 

**LIST9 

* LIBRI BD 01  (C058001-C058200)(RW),STG1, 

BLOCK, 

**************************************************************************************

* 

* DLOOP 1 

* SEGIN ++  RL15002,SI2,MAXERR20, 

LFI01,LSI01, 

* SELEC ==  TRACE=MOT4=(0), 

BRANCH=OUI,FBO, 

* HABIL == ++ LFD01, 

* MODET == ++ 

*MOT19=5, 

*MOT50=MOT17,1,MIN,6.25,MULT,110,PLUS, 

*MOT48=1.5,MOT47,MULT, 

* FILTR == ++ LCN01, 

* RSAMP == ++ SI4,RL15000, 

* SELEC ==  TRACE=MOT11=(7), 

BRANCH=NON,FBO, 

* DUPLI ==  02 

* OUTST ==  RANGE= UN4, DEUX20, TROIS2, 

TOTAL80000,YMX5000, 

OC,PROCS=YB2, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 2 

* MNGTY == ++ WORD4,AND,WORD20, 

* OUTBD ==  15000 LBD01,FMT5, 

* ENDLP 
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**************************************************************************************

* 

* PROCS X(YB1) 
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Job #3 : 03-Tec05_MkCmp1.xjj : 

Re-numbering bin header, to create super-bin in the next job 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/03-Tec05_MkCmp1.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Wed Sep  9 22:47:17 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** INPTR

 ** 

** 2

 ** 

** |

 ** 

** SELEC

 ** 

** 3

 ** 

** |

 ** 

** MODET

 ** 

** 4

 ** 

** |
 ** 
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** SDICO

 ** 

** 5

 ** 

** |

 ** 

** FILTR

 ** 

** 6

 ** 

** |

 ** 

** Tec05_Cmp.cst

 ** 

** 5

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/Tec05/ 

**LIST9 

* LIBRI TR 01   (B058001-B058042), F1,STG, 

**LIST9 

**/proj/Tec05/LIBRIS/Tec05_V0.lvi 

* LIBRI VI 01 

 (1)=T1594V1500,T4094V2200,VF7000, 

 (1000)=T1728V1500,T4228V2200,VF7000, 

 (2000)=T1906V1500,T4406V2200,VF7000, 

 (3000)=T2100V1500,T4600V2200,VF7000, 

 (4000)=T2288V1500,T4788V2200,VF7000, 

 (5000)=T2408V1500,T4908V2200,VF7000, 

 (6000)=T2724V1500,T5224V2200,VF7000, 

 (6926)=T2850V1500,T5350V2200,VF7000, 

**LIST9 

**/proj/Tec05/LIBRIS/LFD/version1@Migr05_Sispeed.lfd 

* LIBRI FD 01 

   (1)=1537.0, (2)=1537.0, (163)=1544.0, (535)=1615.0, (905)=1678.0, 

   (1354)=1756.0, (1873)=1850.0, (2180)=1905.0, (2563)=1976.0, (3058)=2077.0, 

   (3584)=2164.0, (3871)=2211.0, (4033)=2266.0, (4306)=2289.0, (4508)=2297.0, 
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   (4641)=2352.0, (4808)=2352.0, (4987)=2375.0, (5187)=2415.0, (5410)=2469.0, 

   (5655)=2493.0, (5824)=2618.0, (5911)=2548.0, (6046)=2571.0, (6111)=2650.0, 

   (6299)=2618.0, (6387)=2642.0, (6503)=2689.0, (6614)=2775.0, (6709)=2744.0, 

   (6765)=2775.0, (6862)=2775.0, (6926)=2838.0, 

**LIST9 

* LIBRI CN 01   SI4,MINFAZE,RINTERP, 

(B(4,16,48,64),(W0-W2000),L300), 

(B(2,12,32,48),(W4000-W8000),L300), 

**************************************************************************************

* 

* DLOOP   1 

* INPTR ++  LTR01,RL15000,SI4, 

Y=MOT4,K1, 

* SELEC ==  TRACE=MOT4=(200-30000,I400,G3), 

BRANCH=NON,FBO, 

* MODET == ++ 

*MOT2=0.1,MOT4,MULT, 

* SDICO FW AN == ++ BNMO,LVI01, 

COEFF9000000, 

* FILTR == ++ LCN01,LFD01, 

* WUNET ==  FILE=local:+ 

FILE=/proj/Tec05/DATA/Tec05_Cmp.cst 

DISPLAY, 

* ENDLP 

**************************************************************************************

* 

* PROCS  X(YB1) 
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Job #4 : 03-Tec05_MkCmpS.xjj : 

Sorting data in CDP gathers withouth NMO correction. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/03-Tec05_MkCmpS.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Wed Sep  9 22:56:46 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** RUNET

 ** 

** 1

 ** 

** |

 ** 

** OUTST

 ** 

** 2

 ** 

** |

 ** 

** MNGTY

 ** 

** 3

 ** 

** |

 ** 

** MODET

 ** 

** 4

 ** 

** |

 ** 

** Tec05_CmpS.cst
 ** 
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** 5

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

* DLOOP 1 

* RUNET ++  FILE=local:+ 

  FILE=/proj/Tec05/DATA/Tec05_Cmp.cst, 

RL15000, 

* DUPLI ==  02 

* OUTST ==  RANGE= UN2, DEUX20, TROIS4, 

TOTAL50000,YMX3020, 

OC,PROCS=YB2, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 2 

* MNGTY == ++ WORD2,AND,WORD20, 

* MODE == + 

*    MOT4=10,MOT2,MULT,1,PLUS, 

* WUNET ==  FILE=local:+ 

FILE=/proj/Tec05/DATA/Tec05_CmpS.cst 

DISPLAY, 

* ENDLP 

**************************************************************************************

* 

* PROCS                       X(YB1) 
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Job #5 : 03-Tec05_MkCmpN.xjj : 

Sorting data in CDP gathers with NMO correction. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/03-Tec05_MkCmpN.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Wed Sep  9 22:56:45 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** RUNET

 ** 

** 1

 ** 

** |

 ** 

** FANMO

 ** 

** 2

 ** 

** |

 ** 

** OUTST

 ** 

** 3

 ** 

** |

 ** 

** MNGTY

 ** 

** 4

 ** 

** |

 ** 
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** MODET

 ** 

** 5

 ** 

** |

 ** 

** Tec05_CmpS.cst

 ** 

** 6

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

**LIST9 

**/proj/Tec05/LIBRIS/Tec05_V0.lvi 

* LIBRI VI 01 

 (1)=T1594V1500,T4094V2200,VF7000, 

 (1000)=T1728V1500,T4228V2200,VF7000, 

 (2000)=T1906V1500,T4406V2200,VF7000, 

 (3000)=T2100V1500,T4600V2200,VF7000, 

 (4000)=T2288V1500,T4788V2200,VF7000, 

 (5000)=T2408V1500,T4908V2200,VF7000, 

 (6000)=T2724V1500,T5224V2200,VF7000, 

 (6926)=T2850V1500,T5350V2200,VF7000, 

*************************************************************************************
** 

* DLOOP 1 

* RUNET ++  FILE=local:+ 

  FILE=/proj/Tec05/DATA/Tec05_Cmp.cst, 

RL15000, 

* FANMO == ++ LVI01,SMU70,PR100, 

* DUPLI == 02 

* OUTST ==  RANGE= UN2, DEUX20, TROIS4, 

TOTAL50000,YMX3020, 

OC,PROCS=YB2, 

* ENDLP 

*************************************************************************************
** 

* DLOOP 2 
* MNGTY == ++ WORD2,AND,WORD20, 

* MODET == ++ 
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*    MOT4=10,MOT2,MULT,1,PLUS, 

* WUNET ==  FILE=local:+ 

FILE=/proj/Tec05/DATA/Tec05_CmpN.cst 

DISPLAY, 

* ENDLP 

*************************************************************************************
** 

* PROCS X(YB1) 
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Job #6 : 04-Tec05_Velan.xjj : 

Sorting data in CDP gathers with NMO correction. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/04-Tec05_Velan.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Wed Sep  9 23:36:38 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** INPTR

 ** 

** 2

 ** 

** |

 ** 

** SELEC

 ** 

** 3

 ** 

** |

 ** 

** MUTES

 ** 

** 4

 ** 

** |
 ** 
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** MCDEC

 ** 

** 5

 ** 

** |

 ** 

** SDICO

 ** 

** 6

 ** 

** |

 ** 

** FILTR

 ** 

** 7

 ** 

** |

 ** 

** VESPA

 ** 

** 8

 ** 

** |

 ** 

** WUNET

 ** 

** 9

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/Tec05/ 

**LIST9 

**/proj/Tec05/LIBRIS/Tec05_V0.lvi 

* LIBRI VI 01 

 (1)=T1594V1500,T4094V2200,VF7000, 

 (1000)=T1728V1500,T4228V2200,VF7000, 

 (2000)=T1906V1500,T4406V2200,VF7000, 

 (3000)=T2100V1500,T4600V2200,VF7000, 
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 (4000)=T2288V1500,T4788V2200,VF7000, 

 (5000)=T2408V1500,T4908V2200,VF7000, 

 (6000)=T2724V1500,T5224V2200,VF7000, 

 (6926)=T2850V1500,T5350V2200,VF7000, 

**LIST9 

**/proj/Tec05/LIBRIS/LMU/version1@Tec05_CmpS.lmu 

* LIBRI MU 01 

(1)= 

 M1613.0X126.0, M1671.0X851.0, M1873.0X1626.0, M2441.0X2857.0, 

M3387.0X4587.0, 

(601)= 

M1613.0X126.0, M1671.0X851.0, M1873.0X1626.0, M2441.0X2857.0, 

M3387.0X4587.0, 

(1401)= 

M1716.0X120.0, M1783.0X870.0, M1971.0X1576.0, M2536.0X2900.0, 

M3467.0X4560.0, 

(2201)= 

M1841.0X189.0, M1886.0X695.0, M2092.0X1608.0, M2746.0X3135.0, 

M3494.0X4506.0, 

(3001)= 

M1993.0X120.0, M2065.0X713.0, M2222.0X1601.0, M2674.0X2801.0, 

M3593.0X4612.0, 

(3801)= 

M2114.0X120.0, M2150.0X620.0, M2303.0X1395.0, M2670.0X2489.0, 

M3700.0X4606.0, 

**LIST9 

* LIBRI TR 01   (B058001-B058042), F1,STG, 

**LIST9 

**/proj/Tec05/LIBRIS/LFD/version1@Migr05_Sispeed.lfd 

* LIBRI FD 01 

(1)=1537.0, (2)=1537.0, (163)=1544.0, (535)=1615.0, (905)=1678.0, 

(1354)=1756.0, (1873)=1850.0, (2180)=1905.0, (2563)=1976.0, (3058)=2077.0, 

(3584)=2164.0, (3871)=2211.0, (4033)=2266.0, (4306)=2289.0, (4508)=2297.0, 

(4641)=2352.0, (4808)=2352.0, (4987)=2375.0, (5187)=2415.0, (5410)=2469.0, 

(5655)=2493.0, (5824)=2618.0, (5911)=2548.0, (6046)=2571.0, (6111)=2650.0, 

(6299)=2618.0, (6387)=2642.0, (6503)=2689.0, (6614)=2775.0, (6709)=2744.0, 

(6765)=2775.0, (6862)=2775.0, (6926)=2838.0, 

**LIST9 

* LIBRI CN 01  SI4,MINFAZE,RINTERP, 

(B(4,16,64,92),(W0-W2000),L300), 

(B(2,12,48,64),(W4000-W8000),L300), 

**************************************************************************************

* 

* DLOOP 1 

* INPTR ++  LTR01,RL15000,SI4, 

Y=MOT4,K1, 

* SELEC ==  TRACE=MOT4=(200-99000,I400,G5), 

BRANCH=NON,FBO, 

* MUTES EX == ++ LMU01, 

* MCDEC GA MX == 02 

WMX((W0-W4000,IQ190,F1004),LMU01,),LVI01, 

LAR220,KP0,13,YB2, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 2 

* SDICO FW AN == ++ BNMO,LVI01, 

COEFF9000000, 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  74 

* FILTR == ++ LCN01,LFD01, 

* VESPA VV == 03 LVI01,VINC2,A2, 

XRM4800,YMX720,LU-18,LV18,NM5,NMU5,PAS20,VLAW7, 

VA1450,VB5000, 

XSCA15,XSCAG15,NP,B3, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 3 

* WUNET ==  FILE=localhost:+ 

  FILE=/proj/Tec05/DATA/+ 

  FILE=Tec04.V1.velcom, 

STEP4800, 

TIME, 

* ENDLP 

**************************************************************************************

* 

* PROCS X(YB1) 
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Job #7 : 05-Tec05_DmoStk.xjj : 

Mute, Deconvolution, antimultiple, NMO DMO corrections and Stack. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/05-Tec05_DmoStk.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Fri Sep 11 13:02:30 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** INPTR

 ** 

** 2

 ** 

** |

 ** 

** MUTES

 ** 

** 3

 ** 

** |

 ** 

** MCDEC

 ** 

** 4

 ** 

** |
 ** 
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** LEMUR

 ** 

** 5

 ** 

** |

 ** 

** SDICO

 ** 

** 6

 ** 

** |

 ** 

** FANMO

 ** 

** 7

 ** 

** |

 ** 

** FILTR

 ** 

** 8

 ** 

** |

 ** 

** KIDMO

 ** 

** 9

 ** 

** |

 ** 

** Tec05_DmoStk-V2.cst

 ** 

** 10

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/Tec05/ 

**LIST9 
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**/proj/Tec05/LIBRIS/Tec05.V1.lvi 

** 

** LIBRI VI 2D syntax generated by DATA EXCHANGE 

** 

* LIBRI VI 01 

(1)=  T1715V1489,T1920V1510,T2120V1605, 

T2920V2303, 

VF8000, 

(602)=  T1715V1489,T1920V1510,T2120V1605, 

T2920V2303, 

VF8000, 

(1002)=  T1778V1489,T1980V1510,T2320V1723, 

T2660V2126,T3120V2587, 

VF8000, 

(1402)=  T1840V1487,T2060V1510,T2420V1735, 

T2840V2126,T3060V2504, 

VF8000, 

(1802)=  T1900V1498,T2160V1522,T2480V1700, 

T2800V1960,T3100V2410,T3240V2694, 

VF8000, 

(2202)=  T1984V1489,T2220V1522,T2460V1629, 

T2860V1995,T3200V2575, 

VF8000, 

(2602)=  T2054V1507,T2280V1510,T2600V1688, 

T3020V2031,T3400V2717, 

VF8000, 

**LIST9 

**/proj/Tec05/LIBRIS/LMU/version1@Tec05_CmpS.lmu 

* LIBRI MU 01 

(1)= 

M1613.0X126.0, M1671.0X851.0, M1873.0X1626.0, M2441.0X2857.0, 

M3387.0X4587.0, 

(601)= 

M1613.0X126.0, M1671.0X851.0, M1873.0X1626.0, M2441.0X2857.0, 

M3387.0X4587.0, 

(1401)= 

M1716.0X120.0, M1783.0X870.0, M1971.0X1576.0, M2536.0X2900.0, 

M3467.0X4560.0, 

(2201)= 

M1841.0X189.0, M1886.0X695.0, M2092.0X1608.0, M2746.0X3135.0, 

M3494.0X4506.0, 

(3001)= 

M1993.0X120.0, M2065.0X713.0, M2222.0X1601.0, M2674.0X2801.0, 

M3593.0X4612.0, 

(3801)= 

M2114.0X120.0, M2150.0X620.0, M2303.0X1395.0, M2670.0X2489.0, 

M3700.0X4606.0, 

(4601)= 

M2271.0X126.0, M2312.0X808.0, M2509.0X1714.0, M2827.0X2620.0, 

M3767.0X4607.0, 

**LIST9 

* LIBRI TR 01  (B058001-B058029), F1,STG, 

**LIST9 

**/proj/Tec05/LIBRIS/LFD/version1@Migr05_Sispeed.lfd 

* LIBRI FD 01 

(1)=1537.0, (2)=1537.0, (163)=1544.0, (535)=1615.0, (905)=1678.0, 

(1354)=1756.0, (1873)=1850.0, (2180)=1905.0, (2563)=1976.0, (3058)=2077.0, 

(3584)=2164.0, (3871)=2211.0, (4033)=2266.0, (4306)=2289.0, (4508)=2297.0, 
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(4641)=2352.0, (4808)=2352.0, (4987)=2375.0, (5187)=2415.0, (5410)=2469.0, 

(5655)=2493.0, (5824)=2618.0, (5911)=2548.0, (6046)=2571.0, (6111)=2650.0, 

(6299)=2618.0, (6387)=2642.0, (6503)=2689.0, (6614)=2775.0, (6709)=2744.0, 

(6765)=2775.0, (6862)=2775.0, (6926)=2838.0, 

**LIST9 

**/proj/Tec05/LIBRIS/Tec05.V1a.lvi 

** 

** LIBRI VI 2D syntax generated by DATA EXCHANGE 

** 

* LIBRI VI 02 

(1)=  T1715V1489,T1920V1510,T2120V1605, 

T2920V2303, 

VF8000, 

(602)=  T1715V1489,T1920V1510,T2120V1605, 

T2920V2303, 

VF8000, 

(1002)=  T1778V1489,T1980V1510,T2320V1723, 

T2660V2126,T3120V2587, 

VF8000, 

(1402)=  T1840V1487,T2060V1510,T2420V1735, 

T2840V2126,T3060V2504, 

VF8000, 

(1802)=  T1900V1498,T2160V1522,T2480V1700, 

T2800V1960,T3100V2410,T3240V2694, 

VF8000, 

(2202)=  T1984V1489,T2220V1522,T2460V1629, 

T2860V1995,T3200V2575, 

VF8000, 

(2602)=  T2054V1507,T2280V1510,T2600V1688, 

T3020V2031,T3400V2717, 

VF8000, 

**LIST9 

**/proj/Tec05/LIBRIS/LMU/version1@Tec05_CmpN.lmu 

* LIBRI MU 02 

(1)= 

M1608.0X120.0, M1622.0X2251.0, M3091.0X4593.0, 

(601)= 

M1608.0X120.0, M1622.0X2251.0, M3091.0X4593.0, 

(1001)= 

M1635.0X120.0, M1680.0X2282.0, M3154.0X4610.0, 

(1401)= 

M1747.0X120.0, M1774.0X2407.0, M3306.0X4566.0, 

(1801)= 

M1787.0X120.0, M1810.0X2345.0, M3333.0X4546.0, 

(2201)= 

M1841.0X183.0, M1850.0X2529.0, M2097.0X2724.0, M3337.0X4506.0, 

(2601)= 

M1890.0X182.0, M1922.0X2499.0, M2132.0X2786.0, M3369.0X4605.0, 

(3001)= 

M1985.0X120.0, M2038.0X2607.0, M3391.0X4612.0, 

**LIST9 

* LIBRI CN 01  SI4,MINFAZE,RINTERP, 

(B(4,16,64,92),(W0-W2000),L300), 

(B(2,12,48,64),(W4000-W8000),L300), 

**************************************************************************************

* 

* DLOOP 1 

* INPTR ++  LTR01,RL15000,SI4, 
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Y=MOT4,K1, 

* MUTES EX == ++ LMU01, 

* MCDEC GA MX == 02 

WMX((W0-W4000,IQ190,F1004),LMU01,),LVI01, 

LAR220,KP0,13,YB2, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 2 

* LEMUR == 03 YMX111,FEN204, 

KEEP=(LVI02,TOL7,), 

FMIN2,FMAX64, 

VRMS=(1,TOL10,),LFD01,TI0,TAPI200,TF15000, 

NCRVMX31,DT60,B3, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 3 

* SDICO FW AN== ++ BNMO,LVI01, 

COEFF9000000, 

* FANM0 == ++ LVI01,LMU02,SMU50,PR100, 

* FILTR == ++ LCN01,LFD01, 

* KIDM0 == 04 DCDP6.25,WORD19, 

DIPMAX2,XRM4850,NPNT2,MUTEOUT=LMU02,HSTRCH1, 

VSTRCH1,MXGTXRM500,NOALIAS,REMUTE, 

NP, 

FCDP1,LCDP6926,FLINE5,LLINE5,ICDP1,KCDP1,ILINE1, 

KLINE1,LIMIT0, 

MXSLX50,MXSLY50,B4, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 4 

* WUNET == FILE=local:+ 

FILE=/proj/Tec05/DATA/Tec05_DmoStk-V2.cst 

DISPLAY, 

* ENDLP 

**************************************************************************************

* 

* PROCS X(YB1) 
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Job #8 : 06-Tec05_Fkmig.xjj : 

Migration in Fk domain. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/06-Tec05_Velan.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Fri Sep 11 13:49:19 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** RUNET

 ** 

** 1

 ** 

** |

 ** 

** FKMIG

 ** 

** 2

 ** 

** |

 ** 

** Tec05_DmoFkm-V2.cst

 ** 

** 3

 ** 

** 

 ** 

** 

 ** 

**************************************************************************************

* 

** SKIP_END
 ** 
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**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

* DLOOP 1 

* RUNET ++  FILE=localhost:+ 

FILE=/proj/Tec05/DATA/Tec05_DmoStk-V2.cst, 

* FKMIG == 02 E6.25,NT6643,FMAX92,V1550,SUP3,IMOT4=1,MAX500, 

ALPHA1.0,B2, 

* ENDLP 

**************************************************************************************

* 

* DLOOP 2 

* WUNET ==  FILE=local:+ 

FILE=/proj/Tec05/DATA/Tec05_DmoFkm-V2.cst 

DISPLAY, 

* ENDLP 

**************************************************************************************

* 

* PROCS X(YB1) 
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Job #9 : 07-Tec05_Outputs.xjj : 

Export migrated and Stacked line in Segy format. 
 

**************************************************************************************

* 

**************************************************************************************

* 

**

 *

* 

** source file  : /proj/Tec05/JOBS/07-Tec05_Outputs.xjj

 ** 

** user : nadir1

 ** 

** creator : xjob 3.6.5

 ** 

**  date : Sun Sep 20 11:43:07 2015 

 ** 

**

 *

* 

**************************************************************************************

* 

**  SKIP_START 

 ** 

**************************************************************************************

* 

** 

 ** 

** 

 ** 

** COMMENT

 ** 

** 1

 ** 

** |

 ** 

** RUNET

 ** 

** 2

 ** 

** |

 ** 

** FILTR

 ** 

** 3

 ** 

** |

 ** 

** SEGOU

 ** 

** 4

 ** 

** 
 ** 
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** 

 ** 

**************************************************************************************

* 

** SKIP_END

 ** 

**************************************************************************************

* 

**

 *

* 

** LISTING GSL

 ** 

**

 *

* 

**************************************************************************************

* 

** GVRPA@ setenv inter_plot 

** GVRPA@ unsetenv SERVTAPE 

** GVRPA@ setenv gvr_stage /stage1/SEGOU 

**LIST9 

**/proj/Tec05/LIBRIS/LFD/version1@Migr05_Sispeed.lfd 

* LIBRI FD 01 

(1)=1537.0, (2)=1537.0, (163)=1544.0, (535)=1615.0, (905)=1678.0, 

(1354)=1756.0, (1873)=1850.0, (2180)=1905.0, (2563)=1976.0, (3058)=2077.0, 

(3584)=2164.0, (3871)=2211.0, (4033)=2266.0, (4306)=2289.0, (4508)=2297.0, 

(4641)=2352.0, (4808)=2352.0, (4987)=2375.0, (5187)=2415.0, (5410)=2469.0, 

(5655)=2493.0, (5824)=2618.0, (5911)=2548.0, (6046)=2571.0, (6111)=2650.0, 

(6299)=2618.0, (6387)=2642.0, (6503)=2689.0, (6614)=2775.0, (6709)=2744.0, 

(6765)=2775.0, (6862)=2775.0, (6926)=2838.0, 

**LIST9 

* LIBRI CN 01   SI4,MINFAZE,RINTERP, 

(B(2,12,48,64),(W0-W2000),L300), 

(B(2,12,32,48),(W4000-W8000),L300), 

**LIST9 

* LIBRI FO 01   SEGY,FOR3,LAB0,FWINC1, 

**LIST9 

* LIBRI BD 01   C055001(RW),STG2, 

BLOCK, 

TAPLEN40000, 

**************************************************************************************

* 

* DLOOP 1 

* RUNET ++  FILE=localhost:+ 
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3.3.5.3 Time Migation 

 
Converting Geocluster velocity files to Globe Claritas format.  
 
The text below is a conversion script used to convert Geocluster velocity files into Globe 
Claritas velocity file format to be read into isovels. Script created by D. Barker. Output is a 
series of time/velocity pairs in Claritas format that can be read in isovels, and converted to 
an interval velocity file for migration using FDMIG, a Claritas migration routine.  
 
#!/bin/csh 
# lvi2nmo.csh 
# Dan Barker 20/9/2015 
# 
# Script to convert CGG Geocluster .lvi velocity file to Claritas NMO format. 
# It may not be elegant, but it works! 
# NOTE: for multi-segment profiles, segments may each have been cdp-binned  
#       from cdp=1.  When joined, CDPs may get renumbered, so may need to 
shift  
#       cdp values ("CDPshift") for later segments.  
 
set IN='TEC032/Tec32.V1.lvi' 
set OUT='TEC032/Tec32.V1.nmo' 
 
 
set CDPshift=0 # standard case for direct transcription of .lvi file 
#set CDPshift=14616    # adjustment for TEC08A 
#set CDPshift=19602    # adjustment for TEC14A 
#set CDPshift=93220    # adjustment for TEC14B 
 
gawk -F, '{i=1;while(i<=NF){gsub(/ /,"",$i);print $i; i++}}' $IN |\ 
  gawk -F= '{i=1;while(i<=NF){print $i; i++}}' |\ 
    gawk '{if($1!~/*/) print $1}' |\ 
      gawk '{gsub(/\(/,"",$0);gsub(/\)/,"",$0);print $0}' |\ 
        gawk '{gsub(/T/,"",$0);gsub(/V/," ",$0);print $0}' |\ 
   gawk '{gsub(/ F/,"15000 ",$0);print $0}' > tmp1.txt 
     
gawk 'BEGIN{i=1}{if(NF==1){printf(" %-6d",$1+CDPshift)};\ 
                 if(NF==2&&$1!=15000&&i<4){printf(" %-8d %-
8d",$1,$2);i++;next};\ 
                 if(NF==2&&$1!=15000&&i==4){printf(" %-8d %-
8d\n",$1,$2);i++;next};\ 
                 if(NF==2&&$1!=15000&&i==5){printf("        %-8d %-
8d",$1,$2);i++;next};\ 
                 if(NF==2&&$1!=15000&&i>5&&i<8){printf(" %-8d %-
8d",$1,$2);i++;next};\ 
                 if(NF==2&&$1!=15000&&i==8){printf(" %-8d %-
8d\n",$1,$2);i++;next};\ 
                 if(NF==2&&$1!=15000&&i==9){printf("        %-8d %-
8d",$1,$2);i++;next};\ 
          if(NF==2&&$1!=15000&&i>9){printf(" %-8d %-
8d",$1,$2);i++;next};\ 
          if(NF==2&&$1==15000&&(i==5||i==9)){printf("        %-8d %-
8d\n",$1,$2);i=1;next};\ 
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          if(NF==2&&$1==15000&&(i!=5&&i!=9)){printf(" %-8d %-
8d\n",$1,$2);i=1;next}}' \ 
   CDPshift=$CDPshift tmp1.txt > tmp2.txt 
 
 
 
echo 'NMO' > header.tmp.txt 
echo 'Primary key : CDP' >> header.tmp.txt 
echo 'Secondary key : ' >> header.tmp.txt 
echo 'Interpolation key : INTERPOLATE/END' >> header.tmp.txt 
echo '' >> header.tmp.txt 
echo '|KEYVAL|{T1     |V1}     |{T2     |V2}     |{T3     |V3}     |{T4     
|V4}     |' >> header.tmp.txt 
 
cat header.tmp.txt tmp2.txt > $OUT 
 
\rm *tmp*.txt 
 
exit 
 

 

3.3.6 Data format and trace headers 

 

3.3.6.1 SEGD field tapes 

Format : 32 IEEE demultiplexed  
Byte order : Big Endian 
 
Header Name Bytes Notes / Value 

File Number 1-2 
1-9999 – If file nb > 9999, set to FFFF and Extended File Nb 
is used 

Format code 3-4 8058 for 32 IEEE demultiplexed 

General constants 5-10 4 for Seal428 

Last two digits of 
Years 

11 0-99  

Number of 
additional blocks in 
general header 

12H Value = 2 

Julian day 12L-13 1-366 

Hour of day 14 0-23 

Minute of hour 15 0-59 

Second of minute 16 0-59 

Manufacturer’s code 17 Value = 13 

Manufacturer’s 
serial nb 

18-19 Value = 0 

Bytes per scan 20-22 
000000 non blocked record 
100000 blocked record 

Base scan interval 23 

0.25 ms  = 4 
0.5ms     = 8 
1 ms       = 10 
2 ms       = 20 
4 ms       = 40 

Polarity 24H Value = 0 (untested) 

Not used 24L-25  
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Record type 26H 
8 = Normal  
2 = Test Record 

Record length 26L-27 Extended record length used 

Scan type per record 28 Value = 01 

Number of channel 
sets per record 

29  

Number if sample 
skew 32 byte 
extensions 

30 Value = 00 

Extended header 
length 

31 Value = 32 

Extended header 
length 

32 Description 

Table 13 - SEGD - General header block#1 

Header Name Bytes Description 

Expended file 
number 

1-3 
 

0-999999 

Extended Channel 
Sets/Scan Types 

4-5 Not used 

Extended header 
block 

6-7 Not used 

External header 
block  

8-9  

Not used 10 Not used 

SEG-D Revision 
Number 

11-12  

Number of Blocks of 
General Trailer 

13-14  

Extended Record 
Length 

15-17 0-128000 ms 

Not used 18 Not used 

General Header 
Block Number 

19 Value = 2  

Sequence Number 21-22 Defaults to GUI setup or updated by navigation system 

Not used 23-32 Not used 

Table 14 - SEGD - General header block#2 

Header Name Bytes Description 

Expended file 
number 

1-3 
 

 

Source Line Number 4-8 
0-99999.99  
Defaults to GUI setup or updated by navigation system 

Source Point 
Number 

9-13 
0-99999.99  
Defaults to GUI setup or updated by navigation system 

Source Point Index  14 0-9 

Phase Control  15 Not recorded 

Vibrator Type 16 Not recorded 

Phase Angle 17-18 Not recorded 

General Header 
Block Number 

19 Value = 3 

Source Set Number 20 Defaults to GUI setup or updated by navigation system 

Not Used 21-32 Not used 

Table 15 - SEGD - General header block#3 
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3.3.6.2 Shot gather SEGY output from Solid-QC 

Format : 4-byte IEEE Float format  
Byte order : Big endian 

 

Header Name Bytes Description Present? 

Reel 5-8 Trace number within the file Yes 

Recordnum 9-12 Original field record number SP number 

Ftrace 
 
13-16 

Trace number within field record 
Receiver 
channel 

Sourcenum 17-20 SP number SP number 

CDP 21-24 CDP bin number CDP number 

Cdptrace 
 
25-28 

Trace number within CDP bin Variable fold 

Offset 
 
37-40 

Distance from source to receiver, m (unscaled)  

Rec_ht 41-44 
Streamer height above surface (+ve up; streamer tow 
depth) 
m (height scale -100) 

Yes - fixed 

Source_dep 49-52 
Source depth beneath surface (+ve downwards) 
m (height scale -100) 

Yes - fixed 

Source_water 61-64 Thickness of water column beneath the source (ms) Yes 

Ht_scale 69-70 Scalar to apply to all height coordinates -100 

Coord_scale 71-72 Scalar to apply to all horizontal coordinates -100 

Source_X 73-76 
Source point Longitude, WGS84 degrees, minutes, seconds 
(DDDMMSSss; arcseconds scaled by coord scale -100) 

Yes 

Source_Y 77-80 
Source point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

Yes 

Rec_x 81-84 
Receiver point Longitude, WGS84 degrees, minutes, 
seconds (DDDMMSSss; arcseconds scaled by coord scale -
100) 

- 

Rec_y 85-88 
Receiver point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

- 

Coord_unit 89-90 4 = degrees (DDDMMSSss) 4 

Year 157-158 Time of shot (UTC) Yes 

Day 159-160 Time of shot (UTC) Yes 

Hour 161-162 Time of shot (UTC) Yes 

Minute 163-164 Time of shot (UTC) Yes 

Second 165-166 Time of shot (UTC) Yes 

CDP_X 181-184 
CDP bin point Longitude, WGS84 degrees, minutes, seconds 
(DDDMMSS.ss; arcseconds scaled by coord scale -100) 

SP no. 

CDP_Y 185-188 
CDP bin point Latitude, WGS84 degrees, minutes, seconds 
(-DDMMSS.ss; arcseconds scaled by coord scale -100) 

1 

Table 16 – Shot gather SEGY out from Solid-QC - Trace header information 

3.3.6.3 Stacked SEGY output from Geocluster 

Format : 4-byte IEEE Float format  
Byte order : Big Endian 
 
Header Name Bytes Description Present? 

CDP 21-24 CDP bin number CDP number 

Coord_scale 71-72 Scalar to apply to all horizontal coordinates -100 

Source_X 73-76 CDP bin point Longitude, WGS84 degrees, minutes, Yes 
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seconds (DDDMMSSss; arcseconds scaled by coord scale -
100) 

Source_Y 77-80 
CDP bin point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

Yes 

Rec_x 81-84 
CDP bin point Longitude, WGS84 degrees, minutes, 
seconds (DDDMMSSss; arcseconds scaled by coord scale -
100) 

- 

Rec_y 85-88 
CDP bin point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

- 

Rec_static 101-102 Receiver static correction   

Data_start 111-112 First non-zero sample   

Data_stop 113-114 Last non-zero sample   

Samp_num 115-116 Number of samples in trace  

Samp_rate 117-118 Sample rate in microseconds  

Table 17 – Stacked SEGY output from Geocluster - Trace header information 

3.3.6.4 Migrated SEGY output from SU and Claritas 

Format : 4-byte IBM floating point  
Byte order : Big Endian 
 
Header Name Bytes Description Present? 

CDP 21-24 CDP bin number CDP number 

Coord_scale 71-72 Scalar to apply to all horizontal coordinates -100 

Source_X 73-76 
CDP bin point Longitude, WGS84 degrees, minutes, 
seconds (DDDMMSSss; arcseconds scaled by coord scale -
100) 

Yes 

Source_Y 77-80 
CDP bin point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

Yes 

Rec_x 81-84 
CDP bin point Longitude, WGS84 degrees, minutes, 
seconds (DDDMMSSss; arcseconds scaled by coord scale -
100) 

- 

Rec_y 85-88 
CDP bin point Latitude, WGS84 degrees, minutes, seconds  
(-DDMMSSss; arcseconds scaled by coord scale -100) 

- 

Rec_static 101-102 Receiver static correction  

Data_start 111-112 First non-zero sample  

Data_stop 113-114 Last non-zero sample  

Samp_num 115-116 Number of samples in trace  

Samp_rate 117-118 Sample rate in microseconds  

Table 18 – Migrated SEGY output from SU and Claritas - Trace header information 

 
 

3.3.6.5 Final migrated post-processed SEGY out from Python Obspy 

Format : 4-byte IBM floating point  
Byte order : Big Endian 
 
Header Name Bytes Description Present? 

CDP 21-24 CDP bin number CDP number 

Source_X 73-76 CDP bin point easting, UTM 59 S (scalar multiplier 100) Yes 

Source_Y 77-80 CDP bin point northing, UTM 59 S (scalar multiplier 100) Yes 

Rec_x 81-84 
CDP bin point Longitude, WGS84 decimal degrees (scalar 
multiplier 10 000 000) 

- 



Voyage Report, TECTA, Vol. 2 Appendix, September - October 2015,  L'Atalante  89 

Rec_y 85-88 
CDP bin point Latitude, WGS84 decimal degrees (scalar 
multiplier 10 000 000) 

- 

Samp_rate 117-118 Sample rate in microseconds  

Data_start 111-112 First non-zero sample  

Data_stop 113-114 Last non-zero sample  

Samp_num 115-116 Number of samples in trace  

Samp_rate 117-118 Sample rate in microseconds  

Table 19 – Final post-processed SEGY output from Python Obspy - Trace header information 

 

3.3.7 Documentation 

 
All documentation related to the multi-channel seismic system (manufacturer manuals, 
simplified instructions, version numbers, data formats ...) is available in the Madida database 
maintained by Genavir: http: // madida 
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3.4  Sub-bottom Profiler - CHIRP 

 

3.4.1 Introduction 

 
The R/V L’Atalante has a 3.5 kHz sub-bottom profiler able to image the first few hundred 
meters of sediments below the sea floor. The sub-bottom profiler data is acquired using the 
SUBOP software of Ifremer. The transmitted signals are linear frequency modulated pulse 
with a duration of 10 to 100 ms. The received signal consists of a time series of echoes 
reflected on sedimentary interfaces. 
 
The data are registered and archived in different files: 
 

• Raw data files, archived directly by the national marine data center SISMER of 
Ifremer 

• Intermediate files: These files are in standard SegY format, preprocessed in order to 
validate the quality of the data. The data are not corrected for the time delay of the 
recording window of 250 ms 

• The concatenated files: one or more files are concatenated and corrected for the 
time delay, in order to have a uniform SegY format. Concatenation of several files is 
only possible if the file size is not too large, and when shot point numbers are 
continuous. 

 
The sub-bottom profiler, or CHIRP, data are quality controlled and processed with the 
utilities of the QC_Subop software (Ifremer/GM) using the following steps: 

• Data quality control (navigation, emission signal, delay, noise, signal) 

• Correction for acquisition window delay, 

• Correction for attitude of the vessel, 

• Correction of the amplitude of the signal for spherical divergence, 

• Concatenation of files belonging to the same profile, 

• Visualization. 

3.4.2 Data Quality 

 
The quality of the sub-bottom profiler data depends on several parameters, both related to 
the natural environment, and to the performance of the instrumentation: 
 
Geological parameters that affect data quality: 

• the nature of the substrate 

• the presence of  faults or other geological structures 

• the water depth 

• the overall topography of the seafloor being imaged 
 
The following technical parameters also affect data quality:  

• signal strength 

• gain (signal amplification) 
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• emission interval (two modes are possible: nested pinging at an interval of about 1 
second, or synchronized pinging with emission synchronized with the multi-beam 
echo sounder) 

 
The QC-Subop software considers the following elements to characterize the quality of the 
acquired data:  

• navigation: the percentage of outliers (determined from the raw profile data) 
quantifies the number of valid navigation points 

• mean interval shot in meters: generally acceptable if less than 10 meters 

• the signal to noise ratio also gives an acceptability scale. Quality levels are allocated 
to the profiles, according to the value in dB of signal to noise ratio: 

o Level 0 (data should not be used): from 0 to 5 dB 
o Level 1 (bad): from 6 to 10 dB 
o Level 2 (acceptable): 11 to 15 dB 
o Level 3 (good):> 15 dB 

 
A summary table was completed during the TECTA voyage, containing the relevant 
information and quality assessment for all sub-bottom echo sounder. This table can also be 
used by the national data center, SISMER, to allow faster access to the archived data, based 
on certain quality and other criteria. 
 
In summary, the processing of the sub-bottom profile data collected during the TECTA 
survey consists of the following steps, from acquisition to archiving of the data: 

1. Acquisition of profiles  
2. Copying of the data in a directory named “Raw SBP”. 
3. Verification of raw input, and data processing with SUBOP QC (quality control of 

profiler data and positioning). 
4. Completing the EXCEL table containing all relevant information for archiving at 

SISMER 
5. Deleting turns in the navigation, if necessary (this was not done for the TECTA survey, 

as the multi-channel acquisition imposed slow turns, allowing for valid CHIRP data 
acquisition 

6. Concatenation of consecutive data files belonging to the same profile, depending on 
size 

7. Validation of data and assigning a level of quality 
8. Archiving 
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Figure 39 – Screen shot of noise analysis windows from QC SUBOP 

 
 

3.4.3 Folders and data structure related to CHIRP data 

 
Under the TECTA folder on the SCIENCE drive of the Atalante, a specific CHIRP folder 
contains the data acquired and the different sub-folders related to the quality control and 
data processing: 
  

• Raw SBP : Data in the Raw SBP folder are copied from the ship’s acquisition drive 

• QC Signal : Information on the quality control of each raw data file 

• QC_pdf : PDF files showing the data for each SBP profile 

• QC Line information :  Information related to each data file, such as start and end 
times, mean shot interval, navigation, etc. 

• Proc_SBP : Processed SEGY, nav (ascii) and PDFs for all concatenated profile files 
 
The concatenated profile files are corrected for the delay in the recording window, and can 
be imported directly in the “Kingdom Suite” seismic visualization software. 
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3.5 Magnetometer 

 

3.5.1 SeaSPY Magnetometer 

 
Source: GENAVIR/SQAE 01/06/04 Fiche DINES  
 
A magnetometer measures the magnetic intensity, the measuring unit being Tesla. The earth 
generates a magnetic field which produces a flux density ranging from 18 microTesla near 
South America to 60 microTesla around the Arctic Circle. The air in the flux density is directly 
proportional to the magnetic field, the magnetometer can detect the changes in that field. 
Dynamic fluctuations in the magnetic field are due to the activity of the Earth's core, to solar 
activity, or magnetic storms in space. On the other hand, static anomalies are due to the 
magnetization of different components of the Earth’s crust and upper mantle. It is this 
component that interests us in this particular case. The SeaSPY magnetometer provides a 
local measure of the intensity of the geomagnetic field. It is based on the principle of the 
proton precession. 
 

The device consists of a submerged sensor towed behind 
the vessel, a coaxial cable, a connecting cable "bridge", an 
RS 232 interface and power supply housing, onnected to a 
single PC. The sensor towed behind the research vessel so 
that the influence of the ship's magnetism is negligible as 
compared to the measurement noise. A rule of thumb is to 
tow the magnetometer at a distance of at least 3 times the 
length of the ship. During multi-channel seismic surveys, the 
magnetometer is towed behind the tail buoy of the 
streamer, and is, hence, well beyond the minimum required 
distance from the vessel. 
 
 
The accuracy of the measurement is of the order of 0.2 
Gamma (or 0.2 nanoTesla); 10-9 = 10-5 Tesla Gauss = 10-5 = 
10-9 Oersted Webers / m2 = 1 Gamma). The sensor has a 
measuring range of from 20000 to 120000 Gammas. 
 
 
 SeaSPY magnetometer and cable 
 
 

A standard magnetometer uses the property of protons  that behave as a magnetic 
gyroscope (spin). A strong current is applied to a coil in the sensor. The resulting magnetic 
field polarizes the protons of a liquid (kerosene) in the direction of the axis of the coil. The 
current is then stopped as is the magnetic field generated: the protons 'gyros' are then 
subjected to the Earth's magnetic field whose direction is different from that of the initial 
polarization. This results in a Larmor precession frequency (approximately 2000 Hz for a field 
of 50000 gammas) proportional to the field strength. The bias coil also serves to collect an 
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induced voltage (through the precession) of low amplitude and rapidly decreasing on which 
will be made a measure of frequency. 
 
Unlike the standard magnetometer, which uses strong direct current for polarization before 
each measurement, the Overhauser magnetometer is constantly polarized by a high 
frequency low power source and it uses the principle of Nuclear Magnetic Resonance. If a 
material containing protons undergoes a high frequency alternating polarization, protons 
will precession around the direction of the absolute field at a frequency proportional to the 
applied field (f = 42.4763751 MHz / T) 
 
The sensor therefore can give valid measurements of the magnetic field while being 
polarized, allowing a measurement interval ranging from 10 seconds to 1/4 seconds without 
loss of sensitivity (0.015 nTesla) .The system is entirely numerical and has an omni 
directional sensor, a pressure sensor and a humidity sensor integrated within the tow-fish.  
 
Characteristics of the measurements 
A magnetometer is a rather sensitive device and its measurement can be altered by 
environmental factors. Among the factors that may influence the quality of the 
measurements, we can note the electromagnetic environment in which the sensor is placed, 
and notably the distance to the ship.  
 
On the other hand, the intensity of Earth's magnetic field is subject to various changes over 
time. These temporal variations include: 

• The diurnal variation which can reach 100 nT in amplitude can be observed, 

• In addition, at any time of day or night, there are shorter period of microwave pulses 
that can reach tens of nanoTeslas. 

• Solar storms can last one day and cause variations of several hundred nanoTeslas. 
 
A detailed knowledge of the magnetic field would require the registration of these variations 
by a moored base station in the survey area, in order to correct the ship-borne 
measurements. Such corrections are often applied on land, during aeromagnetic surveys. 
However, at sea this is rarely done, and the R/V L’Atalante does not have the necessary 
instrumentation to have such a reference base station. 
 

3.5.2 Processing 

The magnetic data are acquired and backed-up by the Techsas on board system in two 
formats:  NetCDF (*.mag) and ASCII (* .MAGNE). The data need to be combined with the 
navigation file of the survey (*.nvi) provided by the ship operator Genavir on a daily basis. 
 

3.5.2.1 Correction of navigation offset 

To correct for the distance between the tow-fish and the vessel, one uses the 
Navigation/Tnavdc module of Caraïbes 
 
The offset is applied positively from the stern. The offset is 4850 meters from the reference 
point for the TECTA Cruise. 
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3.5.2.2 Merging data with navigation 

 
2 modules are available depending on the files used: 

• import files with file extension .mag: Module Caraïbes / Capteurs / TechImp 

• import files with file extension .MAGNE: Module Caraïbes / Capteurs / TerImp 
 

  
The two modules are fairly similar. During the TECTA Cruise the TechImp module was used 
primarily. 
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3.5.2.3 Data Correction 

 
The editing of data from the file created above, can be done with Caraïbes Module / Sensor / 
Edisen. 
 
In the Edisen Module, the total magnetic field and the magnetic anomaly data are displayed 
independently. Corrections or removal on one of the data sets is not automatically repeated 
on the other data set. Saving of the editing operations is done by either 
"Edisen/Fichier/Enregistrer" or in the data viewer "Visualisateur/Enregistrer" 
 

  
 

3.5.2.4 Exporting data to ascii 

 
The total field magnetic data and the magnetic anomaly data can be exported in Ascii using 
the Caraïbes Module / Sensor / Menasc 
 

3.5.2.5 Profile Selection 

 
It is possible to create a file to separate the entire data set in profiles. The Caraïbes  module  
Navigation / Ananav is used is used to create the selections.  The output file can then be 
used within the TechImp module in order to select parts of the data set, based on day/time 
criteria (for example to remove turns from the data set, so required). For the TECTA voyage, 
no such selection was made. 
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3.6 Environmental Data 
Date Time at 

start of 
encounter 
(UTC)

Time at 
end of 
encounter 
(UTC)

Were 
animals 
detected 
visually 
and/ or 
acoustically
?

How 
were the 
animals 
first 
detected
?

Observer's/ 
operator's 
name

LAT LON Water 
depth 
(m)

Species or species group Total 
number

Closest 
distance 
of animals 
from 
airguns/ 
source 
(metres)

Airgun/ 
source 
activity 
when 
animals first 
detected

Airgun/ 
source 
activity 
when 
animals 
last 
detected

What 
action 
was 
taken?

31/08/2015 16:11 17:30 a a Cecile Ducatel -22,5590 164,8382 Delphinids or/and blackfish 1 n n n

03/09/2015 19:16 19:35 a a Anja Wittich -23,2317 165,7328 3536,0 Delphinids 1 f f n

03/09/2015 20:33 21:07 a a Anja Wittich -23,3044 165,6585 3616,0 Delphinids 1 f f n

04/09/2015 5:53 v v MMOs -23,9328 165,5897 3634,0 Balaenopteridae 1 2000 f f n

04/09/2015 17:39 18:10 a a Anja Wittich -24,7280 165,8543 3636,0 Delphinids 2 250 f n s

04/09/2015 18:28 18:30 a a Anja Wittich -24,7748 165,8325 3636,0 Delphinids 1 n n n

04/09/2015 18:49 18:59 a a Anja Wittich -24,7622 165,7982 3636,0 Delphinids 1 n n n

04/09/2015 21:52 21:58 a a Anja Wittich -24,7740 165,8698 3634,0 Delphinids 1 f f n

04/09/3025 22:26 23:04 a a Anja Wittich -24,8127 165,8823 3634,0 Delphinids 2 f f n

04/09/2015 23:27 23:37 a a Anja Wittich -24,8822 165,9058 3635,0 Delphinids 1 f f n

04/09/2015 23:48 23:54 a a Anja Wittich -24,9063 165,9141 3634,0 Delphinids 1 f f n

05/09/2015 7:13 7:40 a a Laura Ceyrac -25,4755 166,1047 3572,0 Delphinids 1 f f n

05/09/2015 12:50 14:10 a a Anja Wittich -25,9289 166,2577 3606,0 Delphinids 2 250 f n s

05/09/2015 15:15 15:45 a a Anja Wittich -26,0831 166,2393 3608,0 Delphinids 2 n n n

05/09/2015 18:50 19:29 a a Anja Wittich -26,1118 166,3188 3604,0 Delphinids 1 f f n

05/09/2014 20:54 21:29 a a Anja Wittich -26,2725 166,3731 3586,0 Delphinids 1 f n n

05/09/2015 23:01 v v MMOs -26,2805 166,3140 3596,0 Globicephala macrorhynchus/ pilot whale 5 300 f n s

05/09/2015 23:20 v v MMOs -26,2555 166,3050 3600,0 Delphinidae/ Lagenodelphis hosei 100 800 n n n

05/09/2015 22:32 23:26 b a Anja Wittich -26,3185 166,3252 3596,0 Globicephala macrorhynchus/ pilot whale 1 s n n

06/09/2015 0:14 0:20 a a Anja Wittich -26,2278 166,3560 3605,0 Delphinids 1 f f n

06/09/2015 2:12 2:48 a a Laura Ceyrac -26,3798 166,4092 3597,8 Delphinids 1 f f n

06/09/2015 8:50 9:00 a a Laura Ceyrac -26,7133 166,4515 3590,0 Delphinids or/and blackfish 5 250 f n s

06/09/2015 14:21 16:47 a a Anja Wittich -26,6845 166,7677 Delphinids or/and blackfish 2 f f n

06/09/2015 19:32 19:33 a a Anja Wittich -26,6513 167,2351 1950,0 Megaptera novaeangliae/ humpback whale 1 f f n

06/09/2015 19:59 20:01 a a Anja Wittich -26,6478 167,2778 1899,0 Delphinids or/and blackfish 1 f f n

09/09/2015 14:37 15:20 a a Anja Wittich -26,3450 166,3097 3706,0 Delphinids or/and blackfish 2 450 f n s

09/09/2015 19:55 v v MMOs -26,2782 166,2880 3691,0 unidentified cetacean 1 1500 n n n

09/09/2015 19:38 19:39 a a Anja Wittich -26,3027 166,2881 3602,0 Delphinids or/and blackfish 1 n n n

10/09/2015 9:45 10:05 a a Laura Ceyrac -27,0982 166,4717 3579,0 Delphinids or/and blackfish 2 1200 f f p

10/09/2015 11:31 12:20 a a Laura Ceyrac -27,0783 166,4133 3585,0 Delphinids or/and blackfish 4 400 r r s

10/09/2015 13:01 13:19 a a Laura Ceyrac -26,9862 166,4595 3587,0 Delphinids or/and blackfish 1 450 s s s

10/09/2015 13:48 14:12 a a Anja Wittich -27,0727 166,4770 3577,0 Delphinids or/and blackfish 1 n n n

11/09/2015 3:30 3:33 a a Laura Ceyrac -27,6888 166,4148 3562,1 Delphinids 1 f f n

11/09/2015 03:55 07:16 a a Laura Ceyrac -27,7238 166,4113 3566,1 Delphinids f f n

11/09/2015 7:41 8:00 a a Laura Ceyrac -28,0292 166,3815 3565,1 Delphinids 1 f f n

11/09/2015 12:12 12:22 a a Laura Ceyrac -28,0847 166,4820 3565,5 Delphinids 1 f f n  
11/09/2015 15:49 16:29 a a Anja Wittich -28,1059 166,8487 3345,0 Delphinids or/and blackfish 1 f f n

11/09/2015 16:53 16:54 a a Anja Wittich -28,1113 166,9593 3166,0 Delphinids 1 f f n

11/09/2015 17:56 18:34 a a Anja Wittich -28,1172 167,0657 2000,0 Delphinids f f n

11/09/2015 18:53 18:55 a a Anja Wittich -28,1220 167,1530 2173,0 Delphinids f f n

11/09/2015 19:14 19:20 a a Anja Wittich -28,1242 167,1863 1981,0 Globicephala macrorhynchus/ pilot whale 1 f n n

11/09/2015 19:17 b v MMOs -28,1242 167,1955 1982,0 Globicephala macrorhynchus/ pilot whale 20 400 f n s

11/09/2015 20:14 20:15 a a Anja Wittich -28,0733 167,2089 2141,0 Odontocete (likely Delphinid) 1 n n n

11/09/2015 22:14 22:15 a a Anja Wittich -28,1244 167,1901 2081,0 Odontocete (likely Delphinid) 1 f f n

11/09/2015 22:42 b v MMos -28,1275 167,2360 1960,0 Globicephala macrorhynchus/ pilot whale 20 500 f n s

12/09/2015 6:09 v v MMos -28,2590 166,9700 3004,0 Globicephala/ Pseudo orca 1 100 n n n

12/09/2015 1:14 1:29 a a Laura Ceyrac -28,2040 167,1908 2197,0 Delphinids 1 n n n

12/09/2015 9:34 13:02 a a Laura Ceyrac -28,0982 167,0098 3061,6 Delphinids or/and blackfish 1 400 f n x

12/09/2015 13:31 13:47 a a Anja Wittich -28,1442 166,8882 3284,0 Delphinids or/and blackfish 4 n n d

12/09/2015 14:15 16:34 a a Anja Wittich -28,1530 166,9455 3230,0 Delphinids or/and blackfish 4 n n d

12/09/2015 16:47 17:24 a a Anja Wittich -28,1014 166,9692 3170,0 Delphinids or/and blackfish 1 n n n

12/09/2015 19:18 20:40 a a Anja Wittich -28,0074 167,0800 2793,0 Globicephala macrorhynchus/ pilot whale 2 f r n

12/09/2015 20:09 v v MMOs -27,9957 167,1582 1897,0 Globicephala macrorhynchus/ pilot whale 40 600 f r p

12/09/2015 20:20 v v MMOs -27,9940 167,1733 1897,0 Megaptera novaeangliae/ humpback whale 2 1000 n n d

15/09/2015 23:27 23:28 a a Anja Wittich -27,0255 163,4691 1339,0 Delphinids 1 n n n

16/09/2015 5:29 v v MMOs -26,6315 163,8098 Globicephala macrorhynchus/ pilot whale 20 300 n n n

16/09/2015 6:19 v v MMOs -26,4807 163,8925 Globicephala macrorhynchus/ pilot whale 5 700 n n n

16/09/2015 6:29 v v MMOs -26,4512 163,9090 Delphinus delphis/carpentis 50 2000 n n n

16/09/2015 6:39 v v MMOs -26,4217 163,9272 Globicephala macrorhynchus/ pilot whale 5 500 n n n

17/09/2015 14:38 16:12 a a Anja Wittich -25,4942 163,7866 2215,0 Delphinids 4 n n n

17/09/2015 1:43 v v MMOs -24,2497 165,0193 Globicephala macrorhynchus/ pilot whale 1 2000 n n n

17/09/2015 4:28 v v MMOs -24,5932 164,6812 Megaptera novaeangliae/ humpback whale 1 200 n n n

18/09/2015 22:05 v v MMOs -26,8100 164,4123 unidentified cetacean 1 2000 f f n

18/09/2015 9:55 11:45 a a Laura Ceyrac -26,3765 164,3412 2710,0 Delphinids or/and blackfish 5 100 f n x

18/09/2015 12:08 12:15 a a Laura Ceyrac -26,3827 164,2822 2677,0 Delphinids or/and blackfish 2 n n n

18/09/2015 13:01 15:14 a a Laura Ceyrac/Anja Wittich-26,3195 164,2798 2708,0 Delphinids or/and blackfish 4 400 f n x

18/09/2015 16:00 16:14 a a Anja Wittich -26,3256 164,3705 2776,0 Delphinids or/and blackfish 1 s s n

18/09/2015 17:38 18:12 a a Anja Wittich -26,4438 164,3537 2689,0 Delphinids or/and blackfish 2 f f n

20/09/2015 8:04 8:30 a a Laura Ceyrac -29,5218 164,8597 3397,0 Delphinids or/and blackfish 1 f f n

21/09/2015 16:27 17:34 a a Anja Wittich -31,1991 165,1410 3299,0 Delphinids 3 f f n

22/09/2015 12:54 13:10 a a Laura Ceyrac/Anja Wittich-32,3023 165,7082 3153,0 Delphinids 1 f f n

22/09/2015 15:37 15:38 a a Anja Wittich -32,2440 165,6315 3175,0 Delphinids 1 f f n  
22/09/2015 16:05 16:18 a a Anja Wittich -32,2050 165,6288 3175,0 Delphinids 1 f f n

28/09/2015 5:29 v v MMOs -30,9213 168,0672 2284,0 Balaenopteridae sp. 1 3000 f f n

28/09/2015 6:19 v v MMOs -30,9172 167,9992 2284,0 unidentified cetacean 1 2000 f f n

01/10/2015 10:47 10:49 a a Laura Ceyrac -32,2098 165,4712 3220,0 Delphinids or/and blackfish 1 f f n

01/10/2015 11:34 11:45 a a Laura Ceyrac -32,2047 165,5523 3202,0 Delphinids or/and blackfish 1 f f n

01/10/2015 13:39 14:02 a a Anja Wittich -32,1908 165,7690 3153,0 Delphinids or/and blackfish 1 f f n

02/10/2015 13:22 14:08 a a Anja Wittich -31,5321 165,4235 3276,0 Delphinids or/and blackfish 1 f f n

PAM detection without mitigation PAM detection with mitigation MMO observation without mitigation MMO observation with mitigation  

Table 20 – List of marine mammal observations and related mitigation actions 

a=acoustic; v=visual; b=both 
f=full power; n=not firing; s=soft start; r=reduced power 
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n=none required; d=delay start of firing; s= shutdown; p=power-down; x=power-down 
followed by shutdown 
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4 APPENDIX 4 – Seismic Data Images 
 
The following sections show images of the seismic data collected during the TECTA voyage, 
for ease of reference. In section 4.1, the multichannel seismic profiles are shown, whereas 
section 4.2 shows icon images for each profile of the CHIRP sub-bottom profiler.  
 

4.1 Seismic profiles 
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4.2 Sub-bottom profiles 
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5 APPENDIX 5 – Authorizations for Marine Scientific 
Research 

 

5.1 Authorizations 

 
The TECTA voyage was planned to cover the waters under three different jurisdictions: New 
Caledonia, Australia and New Zealand. About 6 months before the survey, the appropriate 
actions were taken to inform the authorities of the intention to perform marine scientific 
research in areas under their jurisdiction and to obtain the relevant authorizations. In the 
following section, the authorizations received from New Caledonia, Australia and New 
Zealand are presented. 
 
Despite having obtained the authorization, the TECTA voyage was not able to go into the 
waters under the jurisdiction of New Zealand as a result of operational constraints. In 
particular, delays caused by the presence of marine mammals, notably along the western 
flank of the Norfolk Ridge, and by technical problems related to the air guns as well as due to 
bad weather, caused the southern segment of the TECTA voyage to be cancelled.  
 
At the same time, due to these changes in the itinerary, more time had to be spend in 
waters under Australian jurisdiction. For this, it was necessary to request a two day 
extension for the authorization from the Australian authorities (originally from 6 September 
to 6 October), so as to include the 7th and 8th of October 2015. Thanks to the reactivity of the 
Australian authorities, this extension was obtained (see paragraph 5.3.2 below). 
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5.2 New Caledonia 
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5.3 Australia 

 

5.3.1 Approval for Marine Scientific Research, 6 September to 6 October 2015 
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5.3.2 Extension of approval for Marine Scientific Research, 7 - 8 October 2015 
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5.3.3 Decision on referral of Seismic and Geophysical Survey of the Tectonic Event 
of the Cenozoic in the Tasman Area (TECTA) 
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5.4 New Zealand 
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6 APPENDIX 6 – Mitigation procedures 
 
 

6.1 Australian protocole 
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6.2 Ifremer protocol 
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7 APPENDIX 7 – Newsletters of the TECTA Voyage 
 
 
Six newsletters were produced during the TECTA voyage to inform, each week, our 
respective institutions, colleagues, friends and family of the progress made on board of the 
R/V L’Atalante. 
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