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1) Introduction and Summary
The Seabird SBE49 is a CTD (Conductivity, Temperature, Pressure) sensor designed for low power consumption and high sampling rate. All calculations are done using firmware, and data is output in engineering units. Its resolution for salinity (oceanic water) is 0.4 ppm, and for temperature is 0.0001°C. Resolution for pressure is 0.002% of full range, or 0.012 m in this case. The SBE49 has an internal pump to draw the water through the conductivity and temperature probes, and a Druck pressure sensor.

The WET Labs ECO bb3-551 is a scattering sensor. It measures the volume scattering function (VSF) at three wavelengths and one angle. It uses three individual light emitting diodes (LEDs) as sources with the corresponding detectors at the same angle. The path lengths and chi factors to convert a VSF measurement to a backscattering coefficientare the same for each source-detector pair. The specific characteristics of this sensor are listed below:

	Specification

	Wavelength, λ (nm):
	469, 529, 652

	Angle, θ (deg):
	124

	Path length, ℓ(m):
	0.0391

	Chi factor, χ1:
	1.076



2) Calibration/Maintenance

2.1) Manufacturer calibrations/coefficients

The calibration applied to this data set was performed on July 19, 2012 at WET Labs, Inc. research department in Narragansett, RI. It was done using 0.1 μm NIST-traceable polystyrene microspheres. instrument was last calibrated on Feb 16, 2012 at the Seabird Electronics facility. Its temperature drift was found to be -0.00020°C/year and salinity drift was 0.001 PSU/year.

The results of this calibration are shown below:

	Wavelength–Angle
	Scaling Factor
	Dark Offset

	λ = 469 nm – θ = 124°
	1.25791e-05
	57.6628

	λ = 529 nm – θ = 124°
	7.64091e-06
	53.6395

	λ = 652 nm – θ = 124°
	3.52802e-06
	49.6977



2.2) Self calibration methods and results

The SBE49WET Labs ECO sensors does not require field calibrations..



3) Deployment

3.1) Measurement methods

Profiles were made at each station, except when bottom depth was greater than 150 meters, due to limitations in the battery housing. The sequence was one downcast from approximately 3 meters after soaking at 10 meters to degas, then an upcast with periodic time series at depths where bottles were being fired. These have not been separated in the files submitted to SeaBass. Only the ends of the files, when the rosette was out of the water, have been eliminated. 

Measurements were made with this instrument at each station, on both the unfiltered ac-9 and filtered ac-9 casts. All measurements were made in the same manner.

3.2) Package design

The SBE49 was mounted to the ship’s CTD rosette on an auxiliary ring. Other instruments used were:  a Wetlabs acs, bb-9, vsf-9, and DH4 data handler; Satlantic OCR 7-wavelength irradiance sensor. It was powered through the DH4 by a Li-ion 12VDC battery pack, and the archived data were uploaded after each cast.
This instrument was attached to the instrument cage in a location that was protected from “seeing” any part of the cage or other instruments. It was connected to a WET Labs DH-4 that acted as power distributor and data collection device. The package was powered through the DH-4 by batteries.

4) Data processing

4.1) Data analysis

The instrument was configured to output at 8 Hz, which was matched (without binning) to the acs data (~4 Hz) by a nearest neighbor routine. After eliminating outliers from the acs, the combined data were binned to 1 Hz to match the bb-9 data. Further processing included calculation of Sigma-T using the equation of Fofonoff and Millard (1983).
Data processing began by binning the raw data to 1 cm depth bins. Processing the VSF data required the corresponding temperature and salinity values from the CTD and the absorption and scattering coefficients from the ac-9.All calculations are performed for each of the three wavelength-angle combinations. The processing steps and the equations used are listed below:

The scaling factor and dark offset from the instrument calibration were applied to the raw count to obtain the total volume scattering function.




The total volume scattering function was corrected for absorption using the corresponding absorption coefficient and the specific path length.




The volume scattering function of seawater2 was subtracted from the absorption-corrected total volume scattering function to obtain the volume scattering function of the particle field only.




The particulate backscattering coefficientwas estimated using the chi factor, χ.




The backscattering coefficient of seawater2 was added to the backscattering coefficient of the particle field to obtain the total backscattering coefficient.




4.2) Quality control 

Processed data wereas reviewed by eye for any evidence of electronic contamination spikes. by bubbles or potential interference from the instrument package. No such contamination was found to be present.
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