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Field: 
YSI Sonde V6600 (Only on WL/EL) 
Downloading data and sensor field maintenance: 
· Remove sonde from water, unscrew protective sheath and screw on sealed clear sheath containing ~1/8 inch water at the bottom of the sheath. Screw on loosely (about one turn) so that the sheath can equilibrate with atmospheric pressure. Let stand upright for at least 10 minutes to create a 100% O2 saturated environment inside the sheath. 
· Connect sonde to the field laptop with appropriate cable and open the EcoWatch software. Click on the sensor icon; a white menu screen should pop up, if not, type ‘menu’. 
· To read out the data, first stop the logging by selecting the ‘1 - Run’ menu option, ‘Unattended Sample’, and select ‘Stop Logging’. 
· Return to the main menu and select the ‘3 - File’ menu option, then click ‘1 – Directory’ and select the most recent data file (should be last week’s date following the lakeID).  On the next menu, select ‘1- Proceed’, then ‘2 – Comma & ‘ ‘ Delimited’. The data download should take a few minutes. 
· Open the data file to make sure the data looks OK. See “Most Frequent Dissolved Oxygen Data Issues” section below.  
· Click the open icon at the top of the menu. Change file type to ‘.txt’ since that is the file type that was uploaded and scroll down to find the file you just uploaded. Click OK. 
· The file must be converted to a file type that is readable by the software so click OK when the computer says the data file has to be converted. Then click OK again. Then Click OK again on the suggested date / time format. The data will be plotted, make sure there are no unrealistic data. 
· Close the plot and return to main menu. 
· Click the ‘2- Calibrate’ option and ‘DO %’ and then ‘1 point’. Enter the barometric pressure (read off from DO / temp profiler), wait until the readings stabilize and then record the values into the sonde calibration log (POST values).  Then press Enter to calibrate.  Write down the new values into the PRE side of the calibration log for the next deployment. 
· Calibrate the pH probe.  Choose 2-point calibration. Start with pH 7.  Wait until the values stabilize and then record the pH value into the POST side of the calibration log.  Press Enter, rinse the probe, then put it into pH 4 buffer.  When readings stabilize press enter to complete calibration.
· Return to main menu and select ‘1 – Run’ and then ‘2 – Unattended Sample’. Select ‘3 –File’ and enter the file name as lakeID and today’s date concatenated together (i.e. EL052215). Click enter 
· Click ‘C – Start Logging’ and click ‘1 – Yes’. 
· Make sure sonde is logging and active. If so, disconnect from computer, and screw on protective sheath and return to water. 
Most Frequent Dissolved Oxygen Data Issues 
· Always plot the data you download from the field, while in the field, so that you can see if there are any sensor malfunctions, sensor placements, or biofilming issues that you can fix before setting back out in the field. 
· [bookmark: SensorMalfunctions]Common sensor malfunctions 
· If there is something wrong with the sensor, they will likely record an erroneous number such as -999. If this occurs, stop the sensor if you haven’t already, and relaunch the sensor. Let it record a few instances to make sure that it is recording normally again. 
· [bookmark: BadDO]Common bad DO data 
· For a vast majority of the days, the dissolved oxygen data should exhibit a diel pattern, where DO is produced during the day and consumed at night (reflecting primary production and respiration respectively). Typically, this diel cycle should hover around 6-8 mg L-1 , however this will vary depending on the lake and time of year. Deviations from this could be due to: 
· Biofilming. This will usually causes extremely large diel cycles where the DO reaches near zero, or there is no diel cycle and the DO will go towards zero. Make sure to wipe off the sensor carefully! 
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Figure 1. Example of biofilming causing the DO (green line) to reach near zero in HB. You can tell this is likely due to biofilming because the DO steadily decreases while the water temperature being fairly constant (i.e. not due to low water column sensor placement). Not shown is the increase is DO shortly after this due to cleaning off the biofilm. 
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Figure 2. Example of biofilming on DO sensor causing extremely large diel swings in DO (lake BO). Ranges in DO from near 0 or 2 mg / L to near 8-10 mg/L are likely caused by biofilming and not solely pelagic primary production and respiration.  
· Poor DO sensor placement. DO sensors should be placed at about 0.5m depth, except for in extremely dark lakes (i.e. HB, NG, BO). In these dark lakes, the sensor should be placed as close to the surface as possible. This is because there is a chance the sensor could be in the metalimnion or even hypolimnion of these lakes, not recording epilimnetic DO cycles. 
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Figure 3. Example of poor DO sensor placement. DO (green line) has very little diel signal and a lot of noise because it was placed too low from ~June 21 – June 28. Notice the temperature (purple line), can help you determine what is causing the poor DO signal – in this case, the sensor was placed too low in the metalimnion as the temperature decreased and shows very little diel cycle, which is typical of the metalimnion and not the epilimnion. The lake plotted is CB. 


Data Management: 
Raw sensor text files were compiled using R and loaded into B3, the software we use for quality assurance and quality control of high-frequency datasets. Calibration periods at the beginning and end of each time series for each sensor were deleted, as well as any time periods when the sensors were not deployed. DO sensors were checked for sensor drift by comparing 100% O2 saturation recorded in sheath to what would be expected based on temperature and barometric pressure. If there was substantial and consistent sensor drift over the deployment period, then a formula was used to adjust the DO data to match expected 100% saturation – it was fairly rare that we needed substantial adjustments. The data (temperature, DO, pH, etc…) in the time series were also linearly interpolated across short periods when the sensors were out of the water (about 60 min data gap or less). If the data were deemed to be extremely bad or unusable (e.g. near zero, no diel cycle, see “Most Frequent Dissolved Oxygen Data Issues” above), then the data were deleted. Data were exported as raw and corrected .txt files, along with a changes code file. Using R, these data were organized and exported as the final .txt files used to create the YSI sonde tables in the final sensor database file. 
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