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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 ¢atmwhitecaps or large swell), hand held CIMEL sun
photometer measurements are to be performed cdnsdguwhere possible with C-OPS profiles. If sea
conditions are poor but sky is good, hand held AlMEN photometer measurements can be made atatgerv
throughout the day to measure atmospheric optidekiiess. CTD deployments are required at the atattthe
end of the C-OPS profiling day and around noom@longer summer days or when there is a high Ipiigsiof

a satellite matchup. The CTD package also include€hl fluorometer. Additional instrumentation for
measurement of inherent optical properties has laekied from December 2011. The package includes a
hyperspectral absorption meter (Hobilabs a-Spher@ultispectral backscattering meter (Hobilabs tdgdat-

6) and a multispectral beam transmissometer (Hogildamma-4). A CTD cast including a 0.2 um filter
installed on the inlet tube of the a-Sphere is @oplerformed once per cruise at the BOUSSOLE sitahie
dissolved matter absorption measurements. Thisvalidie stopped at ten depths during 2 or 7 mipat&ling

on the depths in order to ensure that the inteygatavity of the a-Sphere be completely filled atte of these
depths during the ascent of the CTD.

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

Divers check the underwater state of the buoy stracand instrumentation, take pictures for arclgyiclean
the sensor optical surfaces, and then take agane gictures after cleaning. Divers also put a neeprcap on
the backscattering meter and on the transmissosieteacquiring dark measurements (started in A009).

In addition, water samples are to be collectedvat depths (5 m and 10 m) for dissolved oxygen (DiOfgl
alkalinity (TA) and total inorganic carbon (TC) dysis (from March 2014). This operation is part tbk
BIOCAREX ANR project, in collaboration with the LGEAN in Paris (J. Boutin and collaborators). The T&/
samples will be processed by the National servicestich analyses (SNAPOCO — LOCEAN in Paris). The
results will allow checking the data collected hg two pCQ CARIOCA sensors and the two optodes installed
on the buoy at 3 m and 10 m.

Further details about these operations and theaélection 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

A prototype sensor from Sea-Bird Scientific CompdBBFL2 ECO V2 - B00128” was tested by tharine
optics and remote sensing groapthe Laboratoire d’Océanographie de VillefranclfeOV) in order to check
its functioning. It measures Chla and CDOM fluomse and the backscattering coefficieyatt700 nm. It was
installed on the CTD Rosette for comparison with BOUSSOLE main CTD.

A BGC-Argo profiling float (LOVBIO066) was deploydaly the Marine optics and remote sensing group of
the Laboratoire d’'Océanographie de Villefranche )@t the DYFAMED site. This float is equipped wigh
RemA pack (CDOM and Chla fluorometers, backscattemeter and PAR sensor)

The MOOSE DYFAMED cruise of #2December was cancelled because of a bad weatteraft, so their
operations were performed during the last day @B®USSOLE cruise (IMDecember).

Several CTD beacons equipped with fluorometers dhatplanned to be deployed on Southern oceanaliéph
seals by theCentre d'Etudes Biologiques de ChigEBC) andLaboratoire d'Océanographie et du Climat



(LOCEAN) were tested during this cruise. They wargtalled on the CTD Rosette for comparison witd th
BOUSSOLE main CTD. The UVP (Underwater Vision Peslji was affixed on the CTD Rosette with a beacon
equipped with a micro-sonar in order to compard¢i@aate data from both sensors.

A minute’s silence was observed in memory of DidierMeur, member of the ship crew, which had passed
away last October. Bouquets of flowers were thraivgea in the vicinity of the BOUSSOLE site.

Cruise Summary

The first and second day of the cruise were caddedeause of bad weather. The last day of theecwis used
for CTD casts with water sampling, for optical pied and for a Secchi disk at the BOUSSOLE sitas Hay
was also used for the deep CTD cast with water Baghpnd zooplankton net at the DYFAMED site in the
frame of the MOOSE program. Diving operations fapy maintenance were not carried out because thg bu
currently does not function. Data acquisition waidit resume until replacement of the data acquisigstem is
possible.

Monday 9 December 2019

Bad weather prevented departure from the Nice harbo

Tuesday 10 December 2019

Bad weather prevented departure from the Nice harbo

Wednesday 11 December 2019

The sea state was slight with a light breeze inntloening and a gentle breeze in the afternoon. SKyewas
overcast and the visibility was excellent. Firdtlguquets of flowers were thrown at sea in the igiof the
BOUSSOLE site, in the memory of Didier Le Meur. THeCTD cast with water sampling was performedat t
BOUSSOLE site. Then the C-OPS was tested in omletheck its balance and adjust pitch and roll value
during the descent phase. Three C-OPS profiles thereperformed. The first and third cast (C-OP%0d C-
OPS 03) had however to be stopped before complbtcause clouds appeared during the acquisitiorsiapnd
conditions became unstable. Further, the commuaitdtetween the deckbox (deck unit of the C-OPS3) an
radiometers was lost during the recovery of the ESOThe sky conditions finally improved (more stabl
irradiance), so that a fourth profile was perforragd then a CTD cast with water sampling. The comaation
between the deckbox (deck unit of the C-OPS) adibnaeters was however lost again during the regowér
the C-OPS. Before the CTD cast, a cap was put@hitldroscat-6 for dark measurements and athZilter on
the a-Sphere absorption meter for the dissolvedemabsorption measurements. This CTD cast wapstbpt

7 depths during the ascent of the CTD. Finallyeachi disk was performed at the BOUSSOLE site leefoe
departure to the DYFAMED site. When arrived at DYRBD, the profiling float was deployed and finalthe
deep CTD cast and a zooplankton net were perforbefdre returning to the Nice harbour. During the
deployment of the plankton net, the cable cameoduts pulley when the net was at 96 m depth and wa
therefore immediately recovered manually.

Pictures taken during this cruise can be found at:
https://photos.app.goo.gl/mepQZJZpg5B7deSJA

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

Cruise Report
Monday 9 December 2019

Bad weather prevented departure from the Nice harbo



Tuesday 10 December 2019

Bad weather prevented departure from the Nice harbo

Wednesday 11 December 2019 (UTC)

People on board: Emilie Diamond, Larry Georges,a@ebolbol, Loic Le Ster (engineer at LOCEAN), Alice
Pierret and Eduardo Soto Garcia.
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Departure from the Nice harbour.

Arrival at the BOUSSOLE site.

Minute’s silence for Didier Le Meur.

CTD 01, 400 m with water sampling at 400, 2@, 80, 70, 60, 50, 40, 30, 20 and 10 m for HRLG
a.

C-OPS 01, 02, 03.

C-OPS 04.

CTD 02, 400 m with water sampling at 10 amd for HPLC, @, O,, TA/TC and TSM (with cap on the
HS6 and a 0.2 um filter on a-Sphere and with 2 ei®stop at 400, 150, 5m and 7 minutes stop at 80,
50, 30, 10 m).

Secchi disk 01, 16m.

Departure to the DYFAMED site.

Arrival to DYFAMED site.

Deployment of profiling float: 43°24,750' N/°%1,536'E.

CTD MOOSE 137 with water sampling (MOOSE paogj.

Zooplankton net, 96 m (MOOSE program)

Departure to the Nice harbour.

Arrival to the Nice harbour.

Problems identified during the cruise

The C-OPS commonly used on the BOUSSOLE missiomssstithunder calibration @&iospherical
The C-OPS used for this cruise was the one shanetig@the marine optics and remote sensing group
at LOV. The instrument is similar to the BOUSSOLEepyet has adsensor instead of aiBne

The GPS of the C-OPS system did not work. It was ®eBiospherical for repair.

The connection between the deckbox (deck unit efGROPS) and radiometers was lost during the
recovery of the C-OPS. It appeared that the cormecbetween the C-OPS radiometers Y-cable and
the sea cable was flooded. The sea cable was aonewand it had never been used with this C-OPS
system. The connector of the sea cable was not aiiloig with the connector of the Y-cable of this C-
OPS system.

CTD 01: The Niskin bottle #12 (5m) was empty s tihépth was sampled again during CTD 02 cast

Because of a lack of time due to an unusually I[dageogram (BOUSSOLE and DYFAMED
operations combined the same day), the CTD 02waststopped only at 7 depths (400, 150, 80, 50,
30, 10 and 5m) during the ascent of the CTD.

During the deployment of the zooplankton net dufMg-AMED operations, the cable came out of its
pulley when the net was at 96 m depth and was fibrerénmediately recovered manually.

The weather station of th€éthys Ildid not function correctly. There were missing graeters (air
temperature and hygrometry).

Diving and maintenance operations of the buoy wertecarried out because the buoy currently does
not function. Data acquisition will not resume untplacement of the data acquisition system is
possible.
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Cruise Summary Table for Boussole 215

Date Black names Profile names | CTD notées | Other sensors | Start Time Duration | Depth max | Latitude (N) | Weather
(file ext: ".raw" file extension: ".raw”)| | (GMT (hour.min)| (min.sec] meter) Degree] Minute) Degree) Clouds
09/12/19 Bad weather
| | | ] | | ] | | ] ] | | ] ] | | | ] | ] |
10/12/19 ad weather
!
| BOUS215 01 HPLC & ap 0:00 32:00 400 4 .076 7 53.836 blue 2 016.9 4 4.0 | 14.79 slight
0U_C-0pS. 037_001_data.csv 0:51 1:2f 31 4 .495 7 53.833 | overcast Cc,Cs 7 015.7 4 excellent 7 slight 0.7 o
0U_C-0pS. 037_002_data.csv :57 4:1 102 4 .60: 7 53.780 | overcast Cc,Cs 7 015.7 4 excellent 7 slight 0.7 o
11/12/19 0U_C-0ps 7_003 data.csv . 1.0: 22 4 .91 7 53.586 overcast Cc,Cs 7 015.7 4 excellent 7 slight 0.7 o
0U_C-0pS. 9_001_data.csv 4 4:0 99 4 .20 7 53.925 | overcast Cc,Cs 8 014.9 4 excellent 7 slight 0.6 o
BOUS215 02 02, TAITC & TSM 11 1:04:00 400 4 .18: 7 53.910 overcast 7 1 014.4 4 .5 | 14.84 slight 0.7
Secchi0l :2! 4:00 16 4 22 7 54 overcast excellent slight
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Pressure [dbar]
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