FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

1. Nom du DATASET / Data SET NAME

Data set Name:  DMS_Levasseur
List of the measured parameters: DMS; DMSP; melt ponds salinity; in situ temperature; dimensions; Chla; taxonomy*; TOC*; DOC*; nutrients* (*samples collected but to be analyzed by other collaborators).  
2. PROJET-ETUDE / PROJECT TITLE

Campaign  NAME :   
GreenEdge – ICECAMP – 2015
LEG : 3-4
Date begin : 31st May 2015
Date end : 29th June 2015
Chief Scientist: Maurice Levasseur
Address :

Université Laval
UMI Takuvik

1045 avenue de la médecine

Québec, QC, G1V0A6, Canada


3. OPERATION (if Relevant)

Sampling method : 

Station number-Cast number :  

Operation code :

4. RESPONSABLE SCIENTIFIQUE du paramètre / PI of the parameter

Maurice Levasseur
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5. DATASET contact 


6. INFORMATION GEOGRAPHIQUES /  GEOGRAPHIC INFORMATION

Predefined site (if relevant): For melt ponds coordinates, see the Excel file: “GreenEdge2015_Metadata_MeltPonds_Levasseur-Gourdal’. Map of the melt ponds stations is shown in the figure below.

Location: 
LATITUDE: 

LONGITUDE

Figure 1: Map of the melt ponds sampled during the Green Edge 2015 campaign

7. DESCRIPTION DES INSTRUMENTS /  INSTRUMENTS DESCRIPTION (if Relevant) 

Instrument Type: 

Manufacturer:

Model: 

Instrument Features / Calibration:

8. DESCRIPTION DES PARAMETRES /  PARAMETERS DESCRIPTION

8.1. Ce qui a été collecté, mesuré et comment / How was the parameter collected and measured (include references for analytical methods)?  
8.1.1. Snow sampling 
Snow depth was probed with a metal ruler to discriminate between high- and low- snow (HS and LS) sites every sampling day. The GPS coordinates of the HS and LS sites, local time and weather observations were recorded. Snow salinities at the surface and ice-interface were sampled in whirl-pak bags on both HS and LS sites. 
8.1.2. Ice sampling 

Three to four 13 cm-diameter ice cores were sampled on the HS site. The 0-3 cm and 3-10 sections taken from two cores were pooled and left to melt overnight at room temperature in 0.2 µm-filtered seawater (FSW). FSW addition helps to avoid exposing ice algae to an osmotic shock during the melting process. The samples were used to obtain the values of fundamental chemical and biological parameters such as nutrients concentration, chlorophyll, and taxonomy in sea ice. 
The same operations were repeated on the LS site. Additionally, full ice cores for salinity-, temperature-, and DMS- profiles were sampled using a 9 cm-diameter Kovacs® ice corer fitted with a battery-powered drill. The salinity ice core was divided into 10 cm sections from the top to the bottom 10 cm section (B10). Each 10 cm section was inserted in a whirl-pak bag and left to melt overnight at room temperature. 
Melted ice salinity was measured using a hand held conductivity meter (Cond 330i, WTW).

Temperature measurements were taken directly on site using a high precision thermometer (61220-601 digital data logger, VWR). The temperature probe was immediately inserted in holes drilled progressively every 10 cm throughout the ice profile. 

A full ice core for DMS measurements was extracted every two days from the 4th to the 12th of June 2015, and every 3 days from the 15th to the 28th of June 2015. Each 10 cm ice section was further divided lengthwise. The half-cylinder-shaped DMS cores obtained were fitted into a 3L whirl-pak bag filled with 1L FSW. Air was removed manually from the bags to avoid bubbles in the samples. A clip-n-Seal® device was used to seal the bags. DMS cores melted in 5 to 6 hours at room temperature. Final volume and salinity were recorded for the DMS ice cores.

8.1.3. Under-ice water (UIW) sampling

The 13 cm-diameter hole left by the sampling of one of the HS site’s ice core was used as a direct pathway to access seawater. The UIW was sampled at the ice-water interface using a cyclone pump (aquameric®). The pump was attached to a custom-made foldable aluminum arm designed to maintain the inlet at the ice/UIW interface, facing upwards. The pump was plugged to a sealed lead-acid battery, and fitted with LDPE tubing. A 5 gallons Coleman® jug was rinsed 3 times with UIW before filling. Upon arrival to the laboratory facilities, the water was processed (either directly analyzed or prepared for conservation) for various parameters such as chlorophyll a, nutrients, HPLC, particulate absorption, CDOM, DMS and its algal precursor dimethyl sulfoniopropionate (DMSP).

8.1.4. Melt pond sampling

Snow in the vicinity of Qikiqtarjuaq became increasingly slushy on the 22nd of June. Two days later, fully formed melt ponds were present. Three melt ponds were sampled on the 24th of June; five on the 26th of June; and three on the 27th of June, adding up to a total of eleven melt ponds. Upon arrival on site, GPS coordinates, temperature, dimensions and depth of the melt ponds were recorded. A picture was also taken to document the aspect of the melt ponds. Melt ponds showing an apparent diversity were sampled to identify the predominant characteristics linked with a range of DMS concentrations. Melt pond water was pumped and processed as described for UIW in section 8.1.3.

8.1.5. Daily DMS budget incubations
Daily DMS budget incubations were conducted on snow, slush, one artificial melt pond and one natural melt pond. 3L and 200 mL Whirl-pak bags were used to incubate the samples. The filled bags were closed with a clip-n-seal® device after removing air bubbles. A total of five treatments in duplicates were prepared for every 24 h DMS incubation experiment. 1) Two control bags were filled with 1L of unaltered sample. The control bags were incubated in natural light conditions. This treatment aims to quantify the net daily DMS production. 2) Two dark controls treatments were set up to alleviate the effects of photochemical processes on net DMS production. Photochemical removal of DMS can be quantified by calculating the difference between controls and dark controls bags. Dark was maintained by wrapping the Whirl-pak bags in aluminum foil.  3) For the third treatment, water was gravity-filtered through a nylon cartridge (0.2 µm mesh, Whatman®) directly on site. 200 mL Whirl-pak bags wee used for the incubation of this treatment. Micro-filtration removes single-celled organisms from the sample, and thus prevents the bacterial activity in the incubation bags. Each bag was amended with deuterated DMS [2H6-DMS] to obtain a final concentration of 100 nmol l-1. The natural abundance of deuterated DMS is <0.1%. This treatment aims to quantify the loss of 2H6-DMS induced by photo-oxidation processes. 4) A fourth treatment consisted in two bags amended with Methyl Butyl Ether (MBE, final concentration 30 nmol l-1). MBE is an inhibitor of the bacterial consumption of DMSP, the algal precursor of DMS. 5) For the last treatment, two bags were also amended with MBE to obtain a final concentration of 30 nmol l-1. The bags were kept in the dark for the length of the incubation. Results from this treatment will enable the quantification of gross DMS production.

8.1.6. DMS samples conservation and analysis

Note : DMS and DMSP samples were not analyzed at Qikiqtarjuaq. The samples were conditioned in the laboratory for later analysis at Laval University, Quebec. 

DMS was extracted from seawater; melt pond water; and melted ice samples using a purge and trap system. See Scarratt et al., 2000 for the detailed method. Liquid samples were sparged for 5 minutes with a constant flow of helium (Praxair® He, purity 99.999%) at 45 ml min-1. Outgassing of the liquid samples was enhanced by the heating of the glass bubbling chamber at 70°C. Humidity was reduced downstream by condensation in a 4°C glass chamber. A Nafion® membrane was used as a drying counter-flow to further desiccate the gas sample. 

The use of a Gas Chromatograph (GC) is required for direct DMS samples analysis. However, important logistical constraints are associated with transporting, operating and maintaining a GC up North. An alternative method is to preserve DMS on cold traps for later analysis. GC glass liners packed with Tenax polymer were used as cold traps. Tenax has an affinity for sulphured compounds such as DMS. It is usually used as a pre-concentration intermediate for atmospheric DMS measurements (e.g. Zemmelink et al., 2002; Pandey and Kim, 2009). The Tenax cartridges were kept at -80°C prior to their use, maintained below -10°C during the 5 minutes trapping process, and returned back to the -80°C freezer for several weeks until analysis. Each 7.8 cm Tenax cartridge was placed in a 25- to 30- cm Pyrex® glass tube (Wale Apparatus®) after the trapping process was completed. The Tenax cartridges were maintained at the closed extremity of the glass tubes while the other extremity of the tube was sealed with a hand held propane torch. This method prevents contamination of the samples during the conservation phase. 

DMS analyses were carried out at Laval University (Quebec) using a 7000-B GC coupled to a Triple-Quad mass spectrometry detection system from Agilent technology. The use of a GC/Mass Spectrometer enables to discriminate and quantify different DMS isotopes. DMS standards were obtained at Qikiqtarjuaq by the chemical cleavage of DMSP solutions of known to allow the quantitative analysis of the samples. The response area measured for each DMS standard will be plotted to obtain a calibration curve. 

8.1.7. DMSP samples conservation and analysis

Total and dissolved DMSP (DMSPt and DMSPd, respectively) in seawater; melt pond water; and melted ice were sampled. For DMSPt, 4 mL samples were fixed using 50µl of H2SO4 50% in 5 mL polypropylene tubes (Kiene and Slezak, 2006). DMSPd samples were gravity-filtered through a 47 mm GF/F filter placed on a magnetic funnel to prevent cell bursting during the filtration process. The first drops of filtered sample were discarded. The following 4 ml of filtered sample were collected in a 5 ml polypropylene tube amended with 50µl of H2SO4 50%. Both DMSPt and DMSPd tubes were sealed with Parafilm® tape and kept at 4°C in the dark until analysis on a gas chromatograph (GC - Varian 3800) equipped with a pulsed flame photometric detector. 
8.2. Décrire quels types de données sont nécessaires pour vous compléter votre propre jeu de données avant envoi à la base de données, et estimer le délai avant la disponibilité de vos données pour la base de données / Post-cruise data analysis/treatment required, and the time frame for this

Ancillary data required: Chlorophyll a; CDOM ; taxonomy ; nutrients
Estimated Date of Delivery :  April 2016
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