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Table S1. Methodology based on Nordtest TR 569 (2007) for building control charts of the data of the different environmental variables collected with discrete sampling and measured routinely by the SOMLIT network. A: correspondence between the number of replicates and the calculation of the control limits (from Magnusson et al. 2012). B: O2 as dissolved oxygen (mg/L), NH4 as: ammonium (µM), NO3 as nitrate (µM), NO2 as nitrite (µM), PO4 as phosphate (µM), Si(OH)4] as silicate (µM), POC and PON as Particulate Organic Carbon and Nitrogen (µg/L), SPM as Suspended Particulate Matter (mg/L), Chla as chlorophyll a (µg/L): e, x and s are the range, the mean, and the standard deviation of the replicated measures, respectively.















Table S2. Location and number of the participating laboratories at the annual inter-laboratory comparison exercises of the SOMLIT network over the period 2001-2021.
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Table S3. Conditioning of samples, storage during transport and once back at laboratory, and analytical technique and methodology used by the SOMLIT network. 
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Figure S1. The tank used for seawater sub-sampling made during the annual inter-laboratory comparison exercises of the SOMLIT network. The stainless steel tank has a volume of about 330 L and is equipped with 15 Teflon petcock assemblies similar to those equipping the Niskin bottle. Seawater is gently and continuously mixed with a rotating blade system inside (80 min at about 10 rpm). The tank support is removable. 
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N replicates Central limit Warning limits Action limits

2 Mean relative range € 2.51*e 3.27*e

3 Mean relative range € 2.05*e 2.57*e

4 Mean relative range € 1.85*e 2.28*e

5 Mean relative range € 1.74*e 2.11*e
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Material for trueness control Central line Required reproducibility Warning limits Action limits

 Thiosulfate volume (Vs) Mean    ±2s ±3s

Chemical blank 0 0.15 mg/L ±0.30 ±0.045

Slope of the calibration curve Mean    ±2s ±3s

Blank reactive 0 1% ±0.02 ±0.03

Mean    ±2s ±3s

Slope of the calibration curve Mean    ±2s ±3s

Standard other than that used for calibration  Known concentration value (vn) 1% vn±2*1/100*vn vn±3*1/100*vn

Certified standard solutions Known concentration value 10% vn±2*10/100*vn vn±3*10/100*vn

Blank 0 5%    ±0,1 ±0,15

Certified acetalinide Nominal or known value (vn) 5% vn±2*5/100*vn vn±3*5/100*vn

Certified  aspartic acid Nominal or known value (vn) 5% vn±2*5/100*vn vn±3*5/100*vn

Certified mass Nominal value EMT   vn ±2*EMT   vn ±3*EMT

Acetone blank 0 5%    ±0.1 ±0.15

Secondary standards Mean    ±2s ±3s

xxxxxxxxxxxx
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N  Required Central limit Warning limits Action limits

replicates reproducibility

O2 3 0.15 mg/L Target and limit value 1.693*0.15/2.8=0.09 3.47*0.15/2.8=0.19 4.358*0.15/2.8=0.23

Statistical limits Mean relative range (e)

2.05*e 2.57*e

pH 2 0,1/pH unit Target and limit value 1.128*0.1/2.8=0.04

2.83*0.1/2.8=0.1 3.69*0.1/2.8=0.13

Statistical limits Mean range (e)

2.51*e 3.27*e

NH

4

+

, NO

3

-

, NO

2

-

2 5-10% Target and limit value 1.128*5/2.8=2.01 et/ou 1.128*10/2.8=4.03

2.83*5/2.8=5.05 et/ou 2.83*10/2.8=10.1 3.69*5/2.8=6.59 et/ou 3.69*10/2.8=13.18

PO

4

3-

, Si(OH)

4

Statistical limits Mean relative range (e)

2.51*e 3.27*e

POC and PON 3 5% Target and limit value 1.693*5/2.8=3.02

3.47*5/2.8=6.20 4.358*5/2.8=7.78

Statistical limits Mean relative range (e)

2.05*e 2.57*e

different volumes 5% Target X control chart Mean standard error of the slope*

   ±0.1 ±0.15

Statistical limits Mean standard error of the slope*

   ±2s ±3s

SPM 2 0,4 mg/L

Statistical limits Mean relative range (e)

2.51*e 3.27*e

Chla 2 8% Target and limit value 1.128*8/2.8=3.22 2.83*8/2.8=8.08 3.69*8/2.8=10.54

Phaeopigments Statistical limits Mean relative range (e)

2.51*e 3.27*e

* The error type can be calculated in Excel 
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Year Location Hosting laboratory location Number of participants

2001 eastern English Channel Wimereux 7

2002 western Mediterranean Sea Banyuls/mer 7

2003 western English Channel Roscoff 7

2004 eastern Mediterranean Sea Villefranche/mer 7

2005 western English Channel Brest 7

2006 western Mediterranean Sea Banyuls/mer 7

2007 Atlantic waters Arcachon 8

2008 western Mediterranean Sea Marseille 8

2009 western English Channel Roscoff 8

2010 eastern English Channel Luc/mer 9

2011 eastern Mediterranean Sea Villefranche/mer 9

2012 western English Channel Brest 11

2013 eastern English Channel Wimereux 11

2014 Atlantic waters La Rochelle 11

2015 western Mediterranean Sea Banyuls/mer 11

2016 western English Channel Dinard 11

2017 western Mediterranean Sea Marseille 12

2018 Atlantic waters Arcachon 12

2019 western English Channel Roscoff 12

2020 western Mediterranean Sea Sète 12

2021 western English Channel Brest 12
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Environmental variable Conditionning Transport  Storage at laboratory Analytical technique Analytical methodology

Dissolved Oxygen Winkler vials + reagents  ambient T ambient T Automated amperometric titration Classical Winkler method

pH glass or plastic vials no no

Initially potentiometry (pH probe), 

then colorimetry

Initially pH probe then Liu et al. 2011, 

Douglas and Byrne 2017

Ammonium glass or polycarbonate vials + reagent ambient T ambient T Fluorimetry Holmes et al. 1999-Taylor et al. 2007

Nitrate Nalgene vials 4°C or dry ice or -20°C 4°C or -20°C Automated colorimetry Aminot and Kérouel 2007

Nitrite Idem Idem Idem idem idem

Phosphate Idem Idem Idem idem idem

Silicate Idem Idem Idem idem idem

Particulate Organic Carbon decarbonated GF/F filter ambient T ambient T Gas chromatography Aminot and Kérouel 2004

Particulate Organic Nitrogen Idem Idem Idem idem idem

Suspended Matter Petri dish, 50°C ambient T ambient T Weighting Afnor  1999

Chlorophyll a

GF/C filter in aluminium  foil Dry ice or -20°C -80°C Fluorimetry Strickland and Parsons 1997-Lorenzen 1967

Phaeopigment Idem Idem Idem idem idem

d

15

N

decarbonated GF/F filter ambient T ambient T Isotope ratio mass spectrometry Verardo et al. 1990-Lorrain et al. 2003

d

13

C

Idem Idem Idem idem idem

C/N ratio Idem Idem Idem idem idem

Bacteria PP NUNC cryotube+  Glutaraldehyde&Poloxamer (0.25:0.01% final conc.) -80°C -80°C Cytometry Vaulot et al. 1989, Marie et al. 1999, 2014

Synechococcus Idem Idem Idem idem idem

Cryptophytes Idem Idem Idem idem idem

Nanoeucaryotes Idem Idem Idem idem idem

Picoeucaryotes Idem Idem Idem idem idem
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Environmental variable Unit Range Measured repeatability  Repeatabilty in literature |Bias|

Dissolved Oxygen mg/L 4.92-5.56 0.01 (0.27) <0.15 (Helm et al. 2012 and ref therein) 0.03 (0.53)

pH nu 7.9-8.2 0.004 0.02-0.03 (Aminot & Kerouel 2004) 0.02

Ammonium µM 0.11-2.25 <1µM: 0.01 (3.5) >1µM: 0.03 (1.7) <5% (Martini et al 2014) <1µM: 0.03 (14) >1µM: 0.17 (10)

Nitrate µM 0.34-13.5 <1µM: 0.02 (6) >1µM: 0.05 (1.3) <5% (Aminot & Kerouel 2004 and ref therein) <1µM: 0.03 (17) >1µM: 0.129 (5)

Nitrite µM 0.02-0.63 <0.1µM: 0.002 (6)>0.1µM: 0.05 (1.4) <0.1µM: 0.02-0.03 (50)>0.1µM:  (2.5) <0.1µM: 0.006 (18) >0.1µM: 0.007 (1.5)

Phosphate µM 0.03-0.40 <0.1µM: 0.006 (13.6) >0.1µM: 0.007 (3.2)  >0,1µM: 5<% (Aminot & Kerouel 2004 and ref therein) <0.1µM: 0.01 (26.6) >0.1µM: 0.01 (5.2)

Silicate µM 0.97-11.9 <1µM: 0.04 (4) >1µM: 0.04 (0.6) >1µM: <6% (Aminot & Kerouel 2004 and ref therein) <1µM: 0.10 (10.6) >1µM: 0.15 (2.5)

Particulate Organic Carbon µg/L 102-305 6% 0-300µg (5-12µg ) and >300 µg 5% (Aminot & Kerouel 2004) 14 (6.5)

Particulate Organic Nitrogen µg/L 15-52 6% 0-40 µg/L(1-4µg/L), >40: 5% (Aminot& Kerouel 2004) 2.5 (9)

Suspended Matter mg/L 0.5-2 0.12 <0.4 mg/L (Strickland & Parsons 1972) 0.24 (18)

Chlorophyll a

µg/L 0.46-1.87 9%

<8% (Strickland & Parsons 1972), >5 µgL

-1

: 11.6%

a

 (Schilling et al. 2006)

0.06 (10)

Phaeopigment µg/L 0.17-1.2 8%

<1 µgL

-1: 

94%

a

 (Schilling et al. 2006)

0.15 (15)

d

15

N

‰ 3.7-7.4 0.5 0.2‰ (Lorrain et al. 2003), 0,3-0,7‰  (Negrel 2011) 0.6

d

13

C

‰ (-)23.85-(-)21.12 0.23 0.2‰ (Lorrain et al. 2003), 0,2‰ (Negrel 2011) 0.23

C/N ratio mol/mol 6.62-8.76 0.27 0.15‰ (Lorrain et al. 2003) 0.44

Bacteria

10

6

N/ml

0.5-3.4 0.01 (1.5) nd 0.01 (0.81)

Synechococcus

10

3

N/ml

3-73 0.26 (2) nd 0.11 (0.89)

Cryptophytes

10

3

N/ml

0.12-0.48 0.02 (8) nd 0.01 (5)

Nanoeucaryotes

10

3

N/ml

.31-2.8 0.12 (4) nd 0.14 (5.6)

Picoeucaryotes

10

3

N/ml

1.5-111 0.3 (3) nd 0.19 (0.9)
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 Thiosulfate volume (Vs) Mean    ±2s ±3s

Chemical blank 0 0.15 mg/L ±0.30 ±0.045

Slope of the calibration curve Mean    ±2s ±3s

Blank reactive 0 1% ±0.02 ±0.03
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Slope of the calibration curve Mean    ±2s ±3s
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Blank 0 5%    ±0,1 ±0,15

Certified acetalinide Nominal or known value (vn) 5% vn±2*5/100*vn vn±3*5/100*vn

Certified  aspartic acid Nominal or known value (vn) 5% vn±2*5/100*vn vn±3*5/100*vn

Certified mass Nominal value EMT   vn ±2*EMT   vn ±3*EMT

Acetone blank 0 5%    ±0.1 ±0.15
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O2 3 0.15 mg/L Target and limit value 1.693*0.15/2.8=0.09 3.47*0.15/2.8=0.19 4.358*0.15/2.8=0.23

Statistical limits Mean relative range (e)
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Statistical limits Mean relative range (e)

2.05*e 2.57*e

different volumes 5% Target X control chart Mean standard error of the slope*

   ±0.1 ±0.15

Statistical limits Mean standard error of the slope*

   ±2s ±3s

SPM 2 0,4 mg/L

Statistical limits Mean relative range (e)

2.51*e 3.27*e

Chla 2 8% Target and limit value 1.128*8/2.8=3.22 2.83*8/2.8=8.08 3.69*8/2.8=10.54
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