Problems encountered in processing Line P cruise 2002-30





This cruise presented some unusual problems in processing, some due to inexperienced scientific crew, others to malfunctioning equipment and maybe some to bad luck. Here is a brief description of some of the problems. There are more details in the processing report.





Salinity calibration


Many of the bottle salinities were considered to be of doubtful quality by Bernard Minkley due to errors in collection techniques. The bottles that were considered useful show a wide scatter in values, so some of those may not be very good either. 





To gain a little confidence in the bottle calibration, I looked at the cruise that followed, 2002-32, during which the same equipment was used. There were not a lot of bottles, and they also showed a lot of scatter.





As a last desperate measure I looked at data from ARGO floats that were launched during this cruise. Normally we would use the CTD to validate the ARGO floats, but the reverse was necessary this time. The ARGO data was sampled 10 days after the CTD casts and at the time of reporting, the floats were 7km, 9km and 36km away from the sites of the CTD casts. Nonetheless, it is expected that at 1500 to 2000db the salinity variations should be small. One of the comparisons was very close to the results of the bottle salinity comparison, and this was from the closest float/CTD pair. This lends some confidence to the comparison. 





The results of the bottle comparison were used to recalibrate the data, but there is an uncertainty of about +/-0.003psu.





Noise in salinity channel


There was a lot of noise in the salinity channel in the regions of high temperature gradient. This appears to be the result of flow-rate variations. CTDEDIT was used to edit salinity fairly heavily in the thermocline, but it is anticipated that large errors will remain. Below the thermocline the errors should be smaller. Since the noise tends to be bi-polar it is expected that metre-averaging will minimize the errors. Between these errors and the calibration errors, salinity is considered to be +/- 0.01 in the main thermocline and +/- 0.005 elsewhere. These are guesses on my part.





Calibration constants uncertain


The configuration file used at sea contained a transmissometer calibration not on file at IOS. Doug Anderson thinks he might have done a calibration, but could not find the paperwork for it. The date given is for the day before the ship sailed so it is likely that it was done, but records lost in the confusion of preparing for the cruise. The calibration used at sea was presumed to be correct, but this can not be confirmed.





Uncertainty about times and positions


There were many errors in positions and times largely due to a NMEA failure.


a.)The years were wrong in the dates for casts #1-44 and 48-51 (1999); this is a problem that has occurred recently on another cruise. Doug Anderson says it is a problem in the GPS data stream.


b.)The times were local for casts #45-46 and #54-135. 


c.)Many of the header times are also a little different from the times in the log. There is a note that the computer time was reset at one point and there is evidence that it drifted after being reset. Where the times differ from the log times by more than 10 minutes they were edited to agree with the log.





When the years were correct the time zones were not and vice versa, so every cast had some problems with time.





I compared the times and positions in the log with a file of ship’s positions provided to me by Bernard Minkley. I found no large errors in the final header entries; discrepancies could be explained by assuming the time was out by a few minutes - in only one case was the apparent time difference >10 minutes (for cast #97 it was 17 minutes).





Doubts about pressure calibration


The pressure at the end of the upcasts was very low for some casts. I assumed that this was a calibration problem, but looking at one cast closely I discovered that the CTD was probably out of the water for very brief periods (up to 1s) during the stop for the last bottle. There were pressures as low as  –0.3db. The time out of water was very short and the conductivity did not approach zero, but the transmissivity did go very low. I presume that the pumps can keep the conductivity up for a second. The CTD is not normally held so close to the surface. Is this a safety issue and does it compromise the surface bottle results?   








Not everything went wrong. So, à la Martha Stewart, here are some GOOD THINGS:


The descent rate was kept very high for most casts so that even though the descent rate was very noisy, little data was lost to shed wake corruption. An average of 1.5m/s was maintained for many casts. I compared two casts with average descent rates of 1.5m/s and 1m/s and found that 10 times as much data was lost in editing the one with lower descent rate. They had similar noise level. So while a lower descent rate results in more data points per metre, it will lead to significant gaps in the data when shed wakes overtake the equipment. I also established that the noisy salinity was not a factor of high descent rate.





Several of the watch-keepers entered their initials in the daily log book. This enabled me to use the watch times and log entries to check that I was getting the time zones right. This isn’t the best reason to enter initials, but it is a good one. It is not the first time that I have resorted to that technique.





The daily logbook was generally in good order and a cruise report available. 








