ISUS Nitrate Data for NPEO 2008

Continuous vertical hydrographic profiles were collected with an in-situ ultraviolet spectrophotometer (ISUS), the sample stream of which was not actively pumped, and an actively pumped Seabird SBE19 plus Seacat CTD outfitted with an SBE43 O2-sensor.  The SBE43 was plumbed in-line between the TC cell and Seabird 2.0K pump.  Data were collected during March-April 2008 at the 22 stations listed in the table below as part of the observational programs of the Beaufort Gyre Exploration Program (Casts 1-15) and the North Pole Environmental Observatory (Casts 16-28).   

	Cast
	Station
	Latitude
	Longitude
	Date

	 
	 
	(dec. deg)
	(dec. deg)
	 

	1
	73N,140W
	73.02
	-139.89
	21-Mar-08

	2
	72N,140W
	72.05
	-140.11
	22-Mar-08

	3
	72_40N,145W
	72.69
	-144.84
	22-Mar-08

	4
	73_40N,136W
	73.59
	-136.54
	23-Mar-08

	5
	74N,140W
	74.04
	-140.31
	24-Mar-08

	6
	74_40N,146W
	74.64
	-146.67
	24-Mar-08

	7
	74_20N,143W
	74.3
	-143.28
	25-Mar-08

	8
	75N,150W
	74.98
	-150.14
	26-Mar-08

	9
	74N,150W
	74.06
	-149.81
	27-Mar-08

	10
	73N,150W
	72.97
	-149.86
	27-Mar-08

	11
	72N,150W
	72.06
	-150.09
	27-Mar-08

	12
	75_40N,158W
	75.7
	-157.71
	29-Mar-08

	13
	75_20N,154W
	75.36
	-154.31
	30-Mar-08

	14
	76_20N,164W
	76.32
	-163.7
	30-Mar-08

	15
	76N,161W
	75.94
	-160.62
	30-Mar-08

	16
	86N,173W
	86.00
	-173.39
	6-Apr-08

	17
	87N,180
	87.01
	178.36
	7-Apr-08

	18
	86N,136W
	86.33
	-135.99
	8-Apr-08

	19
	87N,137W
	86.91
	-136.78
	8-Apr-08

	20
	85N,90E
	85.06
	89.52
	10-Apr-08

	21
	86N,90E
	85.99
	90.68
	10-Apr-08

	28
	88N,180
	88.01
	-179.63
	18-Apr-08


The final data files each consist of 5 columns of data:

(1) = Pressure (decibars)

(2) = depSM: Depth [salt water, m]

(3) = t090C: Temperature [ITS-90, deg C]
(4) = sal00: Salinity [PSU]
(5) = Oxygen [mL L-1]
(6) = Nitrate [M]

The final published data set consists of downcast data only. Casts were begun by lowering the instruments to a depth of about 15 meters and allowing the instruments to start to come to ambient temperature.  They were then raised to near the surface before proceeding with the bottle hydrocast, during which Niskin bottles were placed on the line and lowered to target depths for water sampling.  We refer to this portion of the cast as the “bottle cast”.  Following the bottle cast, the main downcast and upcast were conducted using only the CTD and ISUS.  This order of operations was found to be optimal for ISUS measurement as it allowed sufficient time for the instrument to warm up and equilibrate with its environment.  This represents an improvement on the NPEO 2007 ISUS survey where these operations were completed in reverse.
The model V2 ISUS instrument (Satlantic) was mounted in a stainless steel frame holding the battery pack (BAT-51AH) and optical measurement pack in vertical alignment such that the probe was facing downward.  The attachments were made via 4-inch carabiners with locking mechanisms.  The total length separating the ISUS optical measurement probe and the CTD thermistor was ~0.889 meters.

The vertical alignment of the instrument packages was necessary due to the narrow diameter of the ice hole (~10 inches) down which the instruments must pass to gain access to the underlying water column.  The ISUS data were recorded internally since the instrument was not interfaced to the CTD during deployment for fear that the required cables providing the connection might catch or shear during the transit through the ice.  The ISUS does not record pressure or external temperature.  Thus, the ISUS and CTD data streams were synchronized through their respective internal timestamps of their first data record.  Synchronization of the two instruments was ensured by setting the ISUS clock to match that of the CTD at the onset of the field sampling program.  The GMT times when the ISUS and CTD instruments were turned ON at each station were logged separately in a field notebook and used to check to synchronization. 

Because the ISUS sensor volume was located 0.889 m above that of the CTD, the following procedure was used to match the nitrate data with the appropriate water column values measured by the CTD.  First, the depths for the ISUS data points (now synchronized with the CTD time record) were determined by interpolating the ISUS data point times into the CTD time record and subtracting 0.889 m from the resultant interpolated depths.  These depth records were then interpolated into the CTD depth records to determine the corresponding CTD values of salinity, temperature, and dissolved oxygen at the nitrate data points.

The resulting data files were then processed using a program (ISUSDataProcessor) developed by Ken Johnson (MBARI), which incorporates algorithms correcting the spectral data collected by the ISUS for temperature effects (Sakamoto et al., 2009).  Any nitrate data with fit-errors (RMS of deviations of observed nitrate absorbance from modeled values) exceeding 0.002 were omitted from the final data files (Ken Johnson, personal communication).  The nitrate concentrations calculated by this program were then smoothed using a 5-point running mean.  

Instrumental drift was detected in the ISUS data and corrections were made via linear regressions (calibrations) against nitrate concentrations measured in discrete seawater samples collected at each station on a cast-by-cast basis.  Further information regarding data processing details can be found at the College of Oceanic Atmospheric Sciences/Oregon State University Chemical Oceanography webpage (http://chemoc.coas.oregonstate.edu/~kkfalkner/research/NPEO/NPEOintro.html).  
This data was collected under the support of NSF grant OPP-0634122 to K. Falkner and OPP-9910305 to J. Morison.  Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
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