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Cruise Objectives

Routine operations

Multiple Biospherical's C-OPS (Compact Optical Riin§ System) radiometric profiles are performedtta
BOUSSOLE site around solar noon, under optimal itmmd: clear blue skies and flat, calm sea sutféfcihe
sky is clear and sea conditions are reasonably @garwhitecaps or large swell), hand held CIMEL phntometer
measurements are to be performed consecutivelyewessible with C-OPS profiles. If sea conditiors oor
but sky is good, hand held CIMEL sun photometersussments can be made at intervals throughoutaipeéad
measure atmospheric optical thickness. CTD deploysnare required at the start and the end of tl@PG-
profiling day and around noon in the longer sumdwars or when there is a high possibility of a diséainatchup.
The CTD package also includes a Chl fluorometedit#@hal instrumentation for measurement of inhéogtical
properties has been added from December 2011.ddkage includes a hyperspectral absorption metari{abs
a-sphere), a multispectral backscattering metebilbllos Hydroscat-6) and a multispectral beam trassovmeter
(Hobilabs Gamma-4).2 CTD casts are to be perforatezhch data acquisition at the BOUSSOLE site:oast
with, and one cast without, a 0.2um filter addedh@na-sphere for the dissolved matter absorptieasurements.

Seawater samples are to be collected, filteredstored into liquid nitrogen for subsequent HPLCnpémt and
particle absorption spectrophotometric filter as@dyin the lab. Three replicates samples are todfiected at
surface for total suspended matter weighting indbhe

A new sensor (“Master REM A”) was added to the lg2ekage and connected to the CTD. This sensoeigichl

to the ones installed on the Bio-Argo floats, amplanned to be used as a “gold standard” to Taébrate sensors
among the Bio-Argo fleet. This sensor measuresésrence of Chla, fluorescence of Coloured Dissb@ayanic
Matter (CDOM), and backscattering at 700nm. Thectdje is to evaluate what this instrument providesrms

of Chl and CDOM fluorescence, by comparing its meaments to those from the BOUSSOLE Chl and CDOM
fluorometers (the ones installed on the BOUSSOLP Itackage), to the chlorophyll concentrations fitb
HPLC analyses, and to the CDOM absorption measurenfiom the CDOM analyses.

Operations that have to be performed in each cinidede:
- Collection and filtration of seawater samplesdolored dissolved organic matter (from June 2005).

- One CTD transect is performed between the BOUSSEite and the Port of Nice. This transect consibtex
fixed stations on-route from BOUSSOLE. Whenevesilga, this transect should be performed at a amtiine
for each cruise, in order to minimise the influen€@ossible diurnal variability.

- Divers check the underwater state of the buayctitre and instrumentation, take pictures for afoli, clean
the sensor optical surfaces, and then take agaie pictures after cleaning. Divers also put a nee@icap on the
backscattering meter and on the transmissometeesfuiring dark measurements (started in April®00

In addition, water samples are to be collectednat depths (5m and 10m) for dissolved oxygen (DOjalt
alkalinity (TA) and total inorganic carbon (TC) dysis (from March 2014). This operation is part thg
BIOCAREX ANR project, in collaboration with the LGEAN in Paris (J. Boutin and collaborators). The T&/
samples will be processed by the National servicsiich analyses (SNAPOCO — LOCEAN in Paris). Hsellts
will allow checking the data collected by the tw6@2 CARIOCA sensors installed on the buoy at 3mXimd.

Further details about these operations and theadélection and processing protocols are to be dann

Antoine, D. M. Chami, H. Claustre, F. D'Ortenzia, Morel, G. Bécu, B. Gentili, F. Louis, J. Ras,Houssier,
A.J. Scott, D. Tailliez, S. B. Hooker, P. GuevelFJ Desté, C. Dempsey and D. Adams. 2006, BOUSS@LE
joint CNRS-INSU, ESA, CNES and NASA Ocean Coloriation And Validation Activity. NASA Technical
memorandum N° 2006 - 214147, 61 pp.
(http://www.obs-vlifr.fr/Boussole/html/publicationsfps/BOUSSOLE_TM_214147.9df

Additional operations

Collin Roesler (from Bowdoin College, Maine, USAasvon board to deploy a new IOP package. This packa
includes a Turner ICAM, a WET Labs AC-9plus and 8WLabs AC-S for absorption measurement and three
3X1M sensors (001,004 and F3-4115) for fluoresceneasurement. The data acquired from these instrisme



will be compared to those acquired from the BOUSEQ@istruments. For each I0P package (the new ode an
the BOUSSOLE one) 2 casts were performed at the 88Xl E site : one cast with, and one cast witha@{) &
filters on the absorption meters (a-Sphere, ACG;9ICAM) for the dissolved matter absorption mgasents.

It is planned to use this new package during adielassequent cruises.

The first day, a 3X1M-004 fluorometer sensor wagtdltied on the buoy at 9m by the divers in the arhthe
work with Collin Roesler.

During the diving, a dummy “test fluorometer" (whi¢s not functioning) for the Marine Optics and Reen
Sensing Lab - Laboratoire d’Océanographie de Vdlethe was affixed at 9m on the buoy structure. diheis

to measure the biofilm deposited on the surfadkesensor, which has an impact on CDOM fluoreseerosors
of profiling floats. It will be recovered duringsabsequent cruise.

Cruise Summary

The first day was programmed for the MOOSE DYFAMRBi@gram. The diving operations were performed this
day because the weather forecasts were bettefah#ime following days. The second day and thedtday, bad
weather prevented the work at the BOUSSOLE sitee fburth day was used to clean solar panels, ARGOS
connector and surface sensors on the top of the buperform IOP casts, CTD casts with water samgpbptical
profiles, a Secchi disk at the BOUSSOLE site ard@i D transect.

The last day was used to perform optical profi@ED casts with water sampling, IOP casts and al8elisk at

the BOUSSOLE site. CIMEL measurements could ngtdxéormed during this cruise because of the neliylos
conditions (overcast sky).

Thursday 10 December 2015

The sea state was slight with a moderate breezheomorning and a gentle/light breeze on the afi@mn The

first day was used for DYFAMED operations and tog tiving at the BOUSSOLE site and at the Meteméea
buoy site. Divers went at sea on the afternoonrdteioto install a fluorometer on the BOUSSOLE baby¥m

depth, to clean the sensors and to perform darksumements of the transmissometers and the baaksogtt
meter. They installed a fluorometer test on theytatoucture at 9m depth for the biofilm measurement

Friday 11 December 2015

Bad weather prevented departure from the Nice harbo

Saturday 12 December 2015

Bad weather prevented departure from the Nice harbo

Sunday 13 December 2015

The sea state was slight with a moderate breezeskjrwas overcast with a medium visibility. Wherived at

BOUSSOLE, the dinghy was launched and data werevet directly using the cable available on theabthe

buoy. Solar panels, surface sensors and ARGOS ctmnegere cleaned. After, C-OPS tests were perfdrme
order to adjusted it during the descent phase efptiofiles. Then, 2 C-OPS profiles, 2 CTD casthwiater

sampling, 2 IOPs casts including 1 cast with 0.2fjlters on the ac meters and a Secchi disk werfopeed at

the BOUSSOLE site. Finally, the CTD transect wasqueed totally.

Monday 14 December 2015

The sea state was slight with a moderate breezeskhwas overcast and the visibility was mediumwiiy this
day 3 C-OPS profiles, 2 CTD casts with water sangpéind 2 IOPS casts including 1 cast with 0.2utarflon
the ac meters and a Secchi disk were performded ©®USSOLE site.

Pictures taken during this cruise can be found at:
https://picasaweb.google.com/114686870380724922397158/ 12 boussole166

Data from the BOUSSOLE cruises and buoy are aveilab
http://www.obs-vlfr.fr/Boussole/html/boussole d&iain _form.php




Cruise Report
Thursday 10 December 2015 (UTC)

People on board: Malik Ait Kaci, Emilie Diamond, Wa Luquet, Didier Robin, Jean De Vaugelas and
Mohammed Zerrouki.
Captain: Dany Deneuve.

0625
0930
0935
1025
1210
1245
1315

1425
1455
1500
1530
1810

Departure from the Nice harbour.

Arrival at the DYFAMED site.

Zooplancton nets (MOOSE DYFAMED program).

CTD MOOSE 92, 2340m (MOOSE DYFAMED program).

Departure to the BOUSSOLE site.

Arrival at the BOUSSOLE site.

Diving on the BOUSSOLE buoy: cleaning of thensors, dark measurements, installation of
fluorometers at 9m.

Departure to buoy Meteo-France site.

Arrival at the buoy Meteo-France site

Diving on the Meteo-France buoy for testingfilkations of the ISUS sensor.
Departure to the Nice harbour.

Arrival at the Nice harbour.

Friday 11 December 2015

Bad weather prevented departure from the Nice harbo

Saturday 12 December 2015

Bad weather prevented departure from the Nice harbo

Sunday 13 December 2015 (UTC)

People on board: Melek Golbol and Vincenzo Vellucci
Captain: Dany Deneuve.

0615
0930
1000

1035
1105
1150
1220
1255
1345
1350
1425
1525
1615
1710
1810
1855
1915
2000

Departure from the Nice harbour.

Arrival at the BOUSSOLE site.

Direct connection with the buoy and dataegai. Downloading of pCO2 data at 10m depth.
Cleaning of solar panels, surface sensors and AGDBectors.

C-OPS adjustment tests.

C-OPS 02, 03.

CTD 01, 400 m with water sampling at 5 m f&M (with 0.2 pm filter on a-sphere).

CTD 02, 400 m with water sampling at 200, 280,70, 60, 50, 40, 30, 20, 10 and 5 m for HPLE &n
IOP cast D1.1, 400m.

Secchi 01, 16 m.

Departure to the first station transect.

CTD 03, 400 m, station 01 (43°25'N 07°48'E).

CTD 04, 400 m, station 02 (43°28’'N 07°42'E).

CTD 05, 400 m, station 03 (43°31'N 07°37’E).

CTD 06, 400 m, station 04 (43°34'N 07°31'E).

CTD 07, 400 m, station 05 (43°37'N 07°25'E).

CTD 08, 400 m, station 06 (43°39'N 07°21'E).

Departure to the Nice harbour.

Arrival at the Nice harbour.

Monday 14 December 2015

People on board: Melek Golbol, Collin Roesler andcénzo Vellucci.
Captain: Vincent Le Duvehat.

0620
0930

Departure from the Nice harbour.
Arrival at the BOUSSOLE site.



0945
1040

1115
1220

1250
1300
1610

C-OPS 04, 05, 06.

CTD 09, 400 m with water sampling at 400, 2080, 80, 70, 60, 50, 40, 30, 20, 10 and 5 m fotEiP
&, CDOM and cytometry (10m).

IOP cast D2.1, 400m.

CTD 10, 400 m with water sampling at 10m amd for TSM, Q and TA/TC (with 0.2 um filter on a-
sphere).

Secchi 01, 22 m.

Departure to the Nice harbour.

Arrival at the Nice harbour.

Problems identified during the cruise

The Turner ICAM was not included on the new IOPkaae because it was flooded during the previous
cruise. It was sent to the manufacturer and a r@®&M arrived just before the cruise but without the
battery. So it could not be deployed during thisse.

Only pCQ data at 10 m were downloaded during this cruisabse the pCOCARIOCA sensor at 3 m
depth was not functioning. So we have sampled @ C parameters only at the 10 m depth.

The Master REM A sensor was not functioning duthmgfirst four days of the cruise because of ameiss
with a communication cable. A cable was found arstialled the last day. So the data are availabie on
for the CTD cast #10.

The C-OPS commonly used on the BOUSSOLE missiossstilhunder calibration @&iospherical The
C-OPS used for this cruise was the one shared att@ngarine optics and remote sensing group at
LOV. The instrument is similar to the BOUSSOLE oyet has a Lu sensor instead of a Eu.one
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Cruise Summary Table for Boussole 166

Date Black names Profile names | CTDnotées | Other sensors Start Time Depth max | Latitude (N) longitude | | | Weather Sea
] I ind sp. Whitecaps
10/12/15 DYFAMED cruise
| | | | | |
11/12/15 Bad weather
| | | | | |
12/12/15 Bad weather
|
ou_c-ops_151213 0944 _001_data.csv 10:36 4:20 108 43 22.254 7 53.856 overcast Cu 8 13 236 1023.7 69 medium 14.9 calm 0.8 no
ou_c-ops_151213 0944 _003_data.csv 11:03 4:06 101 43 22.233 7 53.914 overcast Cu 8 13 236 1023.7 69 medium 14.9 calm 0.8 no
ou_c-ops_151213 0944_004_data.csv 11:14 4:09 99 43 22.549 7 53.813 overcast Cu 8 13 236 1023.7 69 medium 14.9 calm 0.8 no
CTDBOUS001 TSM 11:48 21:00 400 43 22.222 7 54.179 overcast 8 13 232 1023.4 66 14.9 | 15.83 calm
CTDBOUS002 HPLC & Ap 12:23 25:00 400 43 22.169 7 54.172 overcast 8 12 230 1023.0 69 14.9 | 16.30 calm
0P D1.1 12:55 NA 400 43 22 7 54 ovecast 8 12 230 1023.0 69 14.9 | 16.30
13/12/15 Secchi0l 13:45 4:00 16 43 22 7 54 overcast 8 13 221 1022.3 72 medium 14.9 | 16.30 calm
CTDBOUS003 14:26 19:00 400 43 24.968 7 48.055 blue 3 12 222 1022.1 70 14.8 | 16.40 calm
CTDBOUS004 15:25 19:00 400 43 27.934 7 41.912 overcast 7 13 220 1022.0 72 14.7 | 16.40 calm
CTDBOUS005 16:17 18:00 400 43 30.984 7 36.935 overcast 7 12 215 1022.0 71 14.7 | 16.40 calm
CTDBOUS006 17:10 20:00 400 43 33.956 7 30.892 night 12 226 1022.0 70 14.8 | 17.10 calm
CTDBOUS007 18:07 19:00 400 43 36.947 7 24.936 night 3 323 1022.3 75 14.4 | 16.58 calm
CTDBOUS008 18:55 19:00 400 43 39.028 7 21.072 night 2 342 1022.6 7 14.3 | 16.90 calm
ou_c-ops_151214 0916_001_data.csv 09:42 4:12 104 43 22.101 7 53.360 overcast Cu 7 13 62 1024.7 69 medium 14.3 calm 0.7 no
ou_c-ops_151214 0916_002_data.csv 09:55 3:58 99 43 22.167 7 53.170 overcast Cu 7 13 62 1024.7 69 medium 14.3 calm 0.7 no
ou_c-ops_151214 0916_003_data.csv 10:06 04:06 102 43 22.222 7 52.791 overcast Cu 7 13 62 1024.7 69 medium 14.3 calm 0.7 no
14/12/15 CTDBOUS009 HPLC, Ap, CDOM, Cyto & Ap 10:39 18:00 400 43 22.012 7 53.680 overcast 8 15 71 1024.5 69 14.2 | 16.10 calm
10P D2.1 11:15 NA 400 43 22 7 54 overcast 8 15 71 1024.5 69 14.2 | 16.10
CTDBOUS010 TSM, TAITC & Oy 12:20 20:00 400 43 21.988 7 53.686 overcast 8 17 56 1023.9 67 14.0 | 15.74 calm
Secchi02 12:50 4:00 22 43 22 7 54 overcast cam
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BOUSSOLE 166 13/12/2015 BOUS151213_01
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BOUSSOLE 166 13/12/2015 BOUS151213_03
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BOUSSOLE 166 13/12/2015 BOUS151213_04
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BOUSSOLE 166 13/12/2015 BOUS151213_05
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BOUSSOLE 166 13/12/2015 BOUS151213_06
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BOUSSOLE 166 13/12/2015 BOUS151213_07

BOUS007
——————— Atténuation 660 nm [m™]

0.0 0.5

I |
CHELSEA  Fluorescence [unité rel]

0.0 0.5 1.0 1.5 2.0
I I I I |
S Salinitée [PSS-78]

37.8 38.0 38.2 38.4 38.6 38.8

AR R R N R R N RE R

- Sigma-Theta [kg/m?]
84'5 250 255 260 265 270 275 280 285 290 295
T T 1 T ‘ T T ‘ T T )/\ T T ‘ T T 1 T .‘ T TNT ‘ T 1 T T ‘ T T ‘ T T 1 T ‘ T T

( :

50

100

150

Pression [dbar]
N
3
T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T

250
300
350
;' )
400 \\\\\\'\\/‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\
12 13 14 15 16 17 18 19 20
Température potentielle [°C - ITS-90]
| | |
150 200 250
---------------- Oxygéne [umoles/kg]
Date 13/12/2015 Latitude 43°36.947 N

Heure déb 18h 07min [TU] Longitude 07°24.936 E



BOUSSOLE 166 13/12/2015 BOUS151213_08
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