TheBOUSSOLE project technical reports; report # 10-195, iskue

BOUSSOLE Monthly Cruise Report

Cruise 212
September 17-18, 2019

Duty Chief. Melek Golboldolbol@obs-vlfr.f)
Vessel: R/V Téthys

(Captain: Dany Deneuve)

Science Personnelelek Golbol and Eduardo Soto Garcia.

Laboratoire d’Océanographie de Villefranche (LO0$230 Villefranche-sur-Mer, France

—

The R/V Castor 02was on the BOUSSOLE site to perform the full mogriine and buoy lower superstructure
rotation at the time the BOUSSOLE monthly cruiseswarried out.

BOUSSOLE project

ESA/ESRIN contract N° 4000119096/17/1-BG
September 30, 2019

@
IMEV




Foreword

This report is part of the technical report setiest is being established by the
BOUSSOLE project.

BOUSSOLE is funded and supported by the followirggAcies and Institutions

i\\ﬁ“ e sa European Space Agency

® . , |
L C nes Centre National d’Etudes Spatiales, France

CENTRE NATIONAL D’ETUDES SPATIALES

Cr‘]rs INSU Centre National de la Recherche Scientifique, Franc

Institut national des sciences de I'Univers

CREATEURS DE FUTURS
DEPUIS 1257

"™\ SORBONNE
b UNIVERSITE Sorbonne Université, France

IMEV Institut de la Mer de Villefranche, France



Contents

Cruise Objectives
Cruise Summary

Cruise Report

A

Problems identified during the cruise

Appendices



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 throughoutaipéad
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 inhéogrtical

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 trassmmeter
(Hobilabs Gamma-4). A CTD cast including a 0.2 (iiterf installed on the inlet tube of the a-Spheyda be
performed once per cruise at the BOUSSOLE sitéHerdissolved matter absorption measurements. CHsis
will be stopped at ten depths during 2 or 7 minesheling on the depths in order to ensure that ttegiating
cavity of the a-Sphere be completely filled at eatthese depths during the ascent of the CTD.

Seawater samples are to be collected, filteredstom@d 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

Divers check the underwater state of the buoy 8tra@nd instrumentation, take pictures for arctgyiclean the
sensor optical surfaces, and then take again sichegs after cleaning. Divers also put a neopr@®on the
backscattering meter and on the transmissometeesfuiring dark measurements (started in April900

In addition, water samples are to be collectedvat depths (5 m and 10 m) for dissolved oxygen (Dx&Xgl
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 two@ CARIOCA sensors and the two optodes installednen t
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

The first day, a second pressure test was perfofangde a-Sphere absorption meter. The firstwest performed
during the Boussole#205 cruise. A drift of the sgngas observed when the pressure is increasingdidecided
to test again this effect because the temperatuteeopure water filled in the cavity of the a-Sphevas not
measured during the previous test and it is an itapbparameter for the data processing.

The second day, a square grid survey was perfomitbdthe R/V Téthys lin order to characterize the spatial
variability of the surface chlorophyll concentratim the vicinity of the BOUSSOLE buoy. Data weczaired
by the underway fluorimeter installed on the sHibis operation will be performed once per cruisél tine end
of 2019 in the frame of the ROSACE project (Raditbsnéor Ocean Colour SAtellites Calibration & Commity
Engagement). This project aims to propose a pretinyi design of the new European infrastructure aiddd to
System Vicarious Calibration (SVC) for the Europ&uopernicus Ocean Colour missions.

The MOOSE deep CTD cast could not be performechduhie MOOSE DYFAMED cruise because of problems
with the CTD (dysfunction of the conductivity sensmd pump), so it was decided to perform a UVR dasng



CTD 04 and to sample additional parameters (O2TTAhutrients and cytometry) at 7 depths during WEJor
MOOSE program.

Cruise Summary

The first day of the cruise was used for opticalfifes, for CTD casts with water sampling and fd8ecchi disk

at the BOUSSOLE site. The pressure effect on tBpleere absorption measurements was tested. EdBatdp
engineer responsible for the CTD on BOUSSOLE cruigas on the R/\Castor 02for helping during the full
mooring rotation of BOUSSOLE. He joined the RIéthys Ilduring the cruise after he was done with his work
on theCastor 02

The last day of the cruise was used for CTD cagtswater sampling, for optical profiles, for suréachlorophyll
measurement grid and for a Secchi disk at the BAUESsite. Similarly to what happened during theviyas
cruises, we observed problems with the pump anadhéuctivity sensor during the CTD deploymentsfoBe
the cruise, we had installed a second TemperahgtéCanductivity sensor on the CTD in order to idfgrfaulty
sensors. But unfortunately the problems were dedefttr the two TC sensors installed on the CTD.

Diving operations and maintenance of the buoy weeplanned because the mooring line and buoy lower
superstructure rotation occurred during this craise it was not necessary to perform these opestio

Tuesday 17 September 2019

The sea state was smooth with a light breeze. Khavas blue and the visibility was good. FirstlyC30PS
profiles were performed. Then a Secchi disk and P Casts were performed at the BOUSSOLE site. ffitst

cast, the cavity of the a-Sphere was completelgdfilvith pure water in order to test the pressidifeceon the
measurements. A cap was put on the Hydroscat-6déok measurements. Failures were observed on the
conductivity sensors and pump for all the CTD cabkten, Eduardo Soto joined the RI'éthys llfrom the R/V
Castor 02directly by dinghy. The ship stayed on BOUSSOLE during the night.

Wednesday 18 September 2019

The sea state was smooth with a light air. Theveky cloudy and the visibility was good. Firstlyot@TD casts
with water sampling were performed at the BOUSSGLIE. For the first cast, a 0.2 um filter was pnttioe a-
Sphere absorption meter for the dissolved mattsor@ition measurements. This CTD cast was stoppé® at
depths during the ascent of the CTD. For the secast] a UVP cast was performed simultaneousIWf0OSE
program. Then, 3 C-OPS profiles were performedimguthe lunchtime, the sea surface chlorophyll mezments
grid was performed, centered on the BOUSSOLE Aiter that, a CTD with water sampling was perfornad
the BOUSSOLE site. Failures were observed on thewdivity sensors and pump for all the CTD calSisally

a Secchi disk was performed before returning ta\tive harbour.

Pictures taken during this cruise can be found at:
https://photos.app.qoo.gl/4sgdzMQF61wVOQNfI8

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

Cruise Report
Tuesday 17 September 2019 (UTC)

People on board: Melek Golbol and Eduardo Soto i@arc

0630 Departure from the Nice harbour.
1000 Arrival at the BOUSSOLE site.
1040 C-OPS 01, 02, 03, 04.

1200 Secchidisk 01, 24 m.



1230 CTD 01, 400 m with water sampling at 5 m f&\VI'and a-Sphere pressure effect testing.

1345 CTD 02, 400 m with water sampling at 400, 2081, 80, 70, 60, 50, 40, 30, 20, 10 and 5 m foLEIP
and a.

1445 Eduardo Soto came on board from the ®égtor 02

1500 Filtrations.

Wednesday 18 September 2019 (UTC)

People on board: Melek Golbol and Eduardo Soto i@arc

0620 CTD 03, 400 m with water sampling at 5 m f&WI (with 0.2 pum filter on a-Sphere and 2 minutegpst
at 400 and 150 m and 7 minutes stop at 80, 604&0, 20, 10 and 5 m).

0825 CTD 04, 400 m with water sampling at 400, 2(80, 80, 70, 60, 50, 40, 30, 20, 10 and 5 m fot &P
& and UVP cast.

0920 C-OPS 05, 06, 07.

1010 Surface chlorophyll fluorescence grid.

1130 CTD 01, 400 m with water sampling at 400, 2@, 80, 52 (DCM), 10 and 5 m for O2, TA/TC, netris
and cytometry (MOOSE program).

1130  Secchi 02, 27 m.

1200 Departure to the Nice harbour.

1530 Arrival to the Nice harbour.

Problems identified during the cruise

e For all CTD casts, failures on the conductivity smns and the pump were detected all along thelpsadis
during the previous cruises. However, one of thedootivity sensor seemed to work better than therot
After the cruise, all the conductivity sensors wisgted in the bay of Villefranche and it appeated only
one of our three sensors is functioning. This se(&MN 2929) was installed on the CTD and usededays
after this BOUSSOLE cruise during a teaching missio theTéthys Il For all the casts, the CTD functioned
correctly and no failures were detected. The twityesensors were sent to Seabird for diagnosticrapair.

However, the IOP package, which is deployed simelbaisly to the CTD-rosette, includes a SBE 49 FastC
CTD, the T&S data of which could be used as anradtiéve solution.

e The C-Star transmissometer of the CTD package weavailable because the instrument was seBeabird
— WET Labdor calibration. The instrument was not returnedinme for this cruise.
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Cruise Summary Table for Boussole 212

Date Black names Profile names | CTD notées Other sensors | Start Time Duration | Depth max Latitude (N) Weather Sea
(file ext: ".raw" (file extension: “M’ﬂ_ (GMT (hour.min meter) Degree) | (Minute) Degree) | (Minute) Sky Clouds uantity (#/8)|Wind sp. (kn)] Wind dir. | T water Sea Swell H (m) | Swell dir.| Whitecaps

ou_c-ops_190917_1035_001_data.csv :40 5 4 2.287 7 53.945 ue As,Cu smootl 0.4 o
ou_c-ops_190917_1035_002_data.csv 5 4 .4 7 53.714 ue As,Cu smootl 0.4 o
ou_c-ops_190917_1035_004_data.csv 4 4 7 53.594 ue As,Cu smootl 0.4 o
17/09/19 ou_c-ops_190917_1035_005_data.csv 4 . 7 53.461 ue As,Cu smootl 0.4 o

Secchi0l 24 4 2: 7 54 ue smootl

BOUS212 01 TSM 400 4 22.308 7 53.836 ue 6 197 1015.8 79 23.6 | 24.20 smootl

BOUS212 02 HPLC & Ap 400 4 22.621 7 53.902 cloud 6 187 1015.3 80 23.4 | 24.54 smootl

BOUS212 03 TSM 06: 1:25:00 400 4 .946 7 53.678 clout 2 014.1 7 2.! 23.60 smootl

BOUS212 04 HPLC & Ap 0 34:00 400 4 994 7 53.668 clout 4 1 0. 7 X 23.50 smootl
bou_c-ops_190818 0911 001 data.csv [ 4:03 98 4 .942 7 53.510 clou Ci 4 0! 0. 7 good 4. smootl 0.4 No
18/09/19 bou_c-ops_190818 0911 002_data.csv 09: 3:48 95 4 10 7 53.157 clout Ci 4 0 0. e good 4. smootl 0.4 No
bou_c-ops_190818 0911 003 data.csv [ 71 4 79 7 52.840 clou Ci 4 0! 0. 7 good 4. smootl 0.4 No

BOUS212 05 O,, TA/ITC, Nutrients & Cyto 1 27:00 400 4 .898 7 53.836 clout 43 0. 7 23.86 smootl

Secchi02 11:. 4:00 27 4 22 7 54 clou good smootl
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bous212 01

Fluorescence [relative units]

Date = 17/09/2019
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Latitude = 43 22.308 N

! P ; h ;
—— Salinity [PSU]
37|.8 3|8 38|.2 38| 4 38|.6 38| 8
—— Density [Kg m™]
25 26 27 28 29
o | | | | | | | | | | | | | | | | | | | | |
.
O_
—
.
O_
(V]
.
O_
(90
.
O T | T T T | T T T | T T T | T T | T T T | T T T | T
)
14 16 18 20 22 24 26
— T[C-ITS90]
I | T T T T | T T T | T T T 1
150 200 250

O, [umole Kg™]



Pressure [dbar]

bous212 02

Fluorescence [relative units]

Date = 17/09/2019

Heure debut [TU] = 13:45
Longitude = 007 53.902 E
Latitude = 43 22.621 N

! P ; h ;
—— Salinity [PSU]
37|.8 3|8 38|.2 38| 4 38|.6 38| 8
—— Density [Kg m™]
25 26 27 28 29
o | | | | | | | | | | | | | | | | | | | | |
.
O_
—
.
O_
(V]
.
O_
(90
.
O T | T T T | T T T | T T T | T T | T T T | T T T | T
)
14 16 18 20 22 24 26
— T[C-ITS90]
I | T T T T | T T T | T T T 1
150 200 250

O, [umole Kg™]



Pressure [dbar]

bous212 03

Fluorescence [relative units]

Date = 18/09/2019

Heure debut [TU] = 06:21
Longitude = 007 53.678 E
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Pressure [dbar]

bous212 04

Fluorescence [relative units]

Date = 18/09/2019

Heure debut [TU] = 08:23
Longitude = 007 53.668 E
Latitude = 43 21.994 N
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Pressure [dbar]

bous212 05

Fluorescence [relative units]

Date = 18/09/2019
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