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Figure S1. Pictures of (a.) the inside of a control mesocosm, (b.) the inside of a runoff 

mesocosm just after the addition of the maturated soil, and (c.) of the mesocosms and the 

surrounding lagoon. © Behzad Mostajir. 

 

 

 



2 
 

 

 

Calibration procedure of the high-frequency sensors 

The fluorometers were calibrated with diluted and undiluted lagoon water with Chl-a 

concentrations, measured with a spectrofluorometer (LS 45, PerkinElmer, United States), 

ranging from 0 to 1.24 µg L-1. In addition, the sensor Chl-a fluorescence was corrected with 

Chl-a concentrations measured daily and in each mesocosm using High Performance Liquid 

Chromatography (HPLC, Shimadzu, Nakagyo-ku, Japan) and the method of Zapata et al. 

(2000). Finally, the sensor Chl-a fluorescence data were corrected for non-photochemical 

quenching with a linear interpolation between sunrise and sunset (Soulié et al. 2022). These 

calibrated and corrected sensor Chl-a data are hereafter referred to as “Chl-a”. The oxygen 

optodes were calibrated at 0% and 100% saturation levels. The 0% saturation point was 

obtained by adding potassium metabisulfite into distilled water, and the 100% saturation point 

was reached by gently bubbling air into the distilled water. The sensor DO data were also 

corrected for temperature and salinity following the procedure detailed in Bittig et al. (2018). 

The sensor DO data were also corrected with DO concentrations measured daily and in each 

mesocosm using the Winkler method (Soulié et al. 2021). The conductivity sensors were 

calibrated with freshwater (salinity 0) and lagoon water (salinity 37.36). Finally, the water 

temperature probes were calibrated in a temperature-controlled water bath at 4 temperature 

levels, ranging from 10 to 25°C. 
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Figure S2. A schematic representation of a 

mesocosm unit and the set of automated 

sensors. © Justine Courboulès. 
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Estimation of phytoplankton growth and loss rates from high-frequency chlorophyll-a data 

The high-frequency Chl-a data were used to estimate µ and L following a method detailed in 

Soulié et al. (2022). Each Chl-a cycle was separated in an “increasing period” and a “decreasing 

period”. The “increasing period” starts at sunrise until when the maximum Chl-a fluorescence 

is reached, generally a few minutes to a few hours after sunset. The “decreasing period” starts 

from this maximum until the next sunrise. For each period, an exponential fit was applied to 

the Chl-a data (Eq. S1): 

𝐶ℎ𝑙𝑎 = 𝑎 × 𝑒𝑏𝑡, (Equation S1) 

Where  𝐶ℎ𝑙𝑎 is the Chl-a in µg L-1, 𝑎 is a constant in µg L-1 and b a constant in min-1. Making 

the assumptions that Chl-a changes are only due to phytoplankton losses during the night and 

to both phytoplankton growth and losses during the day (Neveux et al. 2003), L and µ were 

estimated with Eqs S2 and S3: 

𝐿 =  𝑏𝑑𝑒𝑐, (Equation S2) 

µ =  𝑏𝑖𝑛𝑐 + 𝐿, (Equation S3) 

Where L and µ are phytoplankton loss and growth rates, respectively, in min-1, and 𝑏𝑑𝑒𝑐 and 

𝑏𝑖𝑛𝑐 the exponential coefficients of the fit during the “decreasing” and “increasing” periods, 

respectively. L was then converted to d-1 by multiplying it by 60 and 24, and µ was converted 

to d-1 by multiplying it by 60 and by the duration of the “increasing period” in h, as µ only 

occurs during this period.   

 

Estimation of GPP and R from the high-frequency oxygen data 

GPP and R were estimated from high-frequency dissolved oxygen data using a free-water diel 

oxygen method based on the classical technique from Odum (Odum 1956). Each dissolved 

oxygen cycle was separated in periods of positive instantaneous Net Community Production 

(NCP) and periods of negative instantaneous NCP (periods of increasing and decreasing 

dissolved oxygen concentration, respectively). For each positive and negative NCP periods, the 

dissolved oxygen data were smoothed with a 5-point sigmoidal model. The fundamental 

equation of the method is presented as Eq. (S4): 

𝛥𝑂2

∆𝑡
= 𝐺𝑃𝑃 − 𝑅 − 𝐹 − 𝐴, (Equation S4) 

The instantaneous change in dissolved oxygen 
∆𝑂2

∆𝑡
 is considered to depend on GPP, R, and on 

F, which represents the physical oxygen exchange between the water and the atmosphere, and 

A, which encompasses all other phenomena which could affect the dissolved oxygen 

concentration. A was taken as null in the present work as in most other studies (Soulié et al. 

2021). F was calculated as follows (Eq. S5): 

𝐹 = (𝑘 ×  (𝑂2 − 𝑂2𝑠𝑎𝑡))/𝑍𝑚𝑖𝑥, (Equation S5) 

In this equation, k represents the piston velocity coefficient, O2 and O2sat the concentration 

and saturation of dissolved oxygen respectively, and Zmix the water column mixing depth, 

which is the mesocosm water column length in the case of mixed mesocosms. The k value was 

taken as k=0.000156 m min−1 from the literature (Alcaraz et al. 2001). Then, k was corrected 
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for temperature and salinity using the high-frequency sensors data and following the procedure 

described in Soulié et al. (2021). Then, instantaneous NCP was calculated from the following 

equation (Eq. S6): 

𝑁𝐶𝑃(𝑡) = 𝑂2(𝑡) −  𝑂2(𝑡 − 1) − 𝐹(𝑡), (Equation S6) 

In this equation, O2(t) and O2(t − 1) are the dissolved oxygen concentration at time t and t − 1, 

respectively, and F(t) the exchange factor at time t. From this instantaneous NCP data, daily 

metabolic parameters were inferred. First, the respiration occurring during daylight, Rdaytime, 

was estimated with Eq. (S7): 

Rdaytime= (mean of NCP during a 1h period centered around the max. NCP of the Negative NCP period) × 

duration of Positive NCP period ×60 , (Equation S7) 

In this equation, Rdaytime is expressed in gO2 m
−3 d−1, the mean instantaneous NCP in gO2 m

−3 

min−1, and the duration of the positive NCP period in h. The respiration occurring at night, 

Rnight, was estimated from Eq. (S8): 

Rnight= (mean of NCP during the Negative NCP period) × duration of Negative NCP period ×60 , 

(Equation S8) 

Similarly, Rnight is expressed in gO2 m
−3 d−1, the mean instantaneous NCP in gO2 m

−3 min−1, 

and the duration of the negative NCP period in h. Finally, daily R is the sum of Rdaytime and 

Rnight. Daily GPP is then calculated with the following equation Eq. (S9): 

GPP=Rdaytime+(mean of NCP during the Positive NCP period) × duration of Positive NCP period ×60, 

(Equation S9) 

Daily GPP and Rnight are expressed in gO2 m
−3 d−1, the mean instantaneous NCP in gO2 m

−3 

min−1, and the duration of the positive NCP period in h. Daily NCP is then calculated as the 

difference between daily GPP and daily R. 
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