Surface Heat Budget of the Arctic Ocean (SHEBA) Project
Cruise 1997-49
Water chemistry 

Methodology :
The CCGS Des Groseilliers was frozen into the ice in October 1997 for a one year period.  On average CTD profiles were collected every three days (range: 1-14 days) and bottle samples were collected every eight days (range: 1-14 days) using a tripod and winch system mounted in a container located on the ice. After June 1 1998 the top 50 m was sampled by bottle every 2-3 days. A Seabird SBE-19 CTD profiler was used to collect data in the upper 250-650 m of the water column from October 1997 to August 1998; a Seabird SBE-25 CTD was used for the remainder of the program. Both instruments were calibrated before the cruise and processed downcast salinity data were calibrated using bottle salinity measurements. The accuracy of the temperature and salinity data are 0.02 oC and 0.02.   The chemistry files cite a reference CTD cast where possible and the chemistry casts were named to match the reference CTD cast.  When no CTD cast was available to pair with the chemistry cast, a 1 was added to the end of the cast number (eg. Cast would be named 531 instead of 53 or 1001 instead of 100).  This serves to distinguish between casts that have CTD temperatures and salinities associated with them and those that do not.  Cast with no reference CTD cast are as follows : 191, 231, 241, 291, 341, 391, 491, 492,  531, 761, 762, 781, 791, 931, 951, 1001.
Salinity, nutrients (nitrate plus nitrite, silicate, orthophosphate, nitrite, ammonia), dissolved oxygen, and oxygen isotope samples were collected from the upper 240 m in 5 L Niskin bottles. Salinity was calculated from Guildline Autosal conductivity measurements and referenced to IAPSO standard seawater.  Nutrients were analyzed by routine AutoAnalyzer methods (Barwell-Clarke and Whitney, 1996) either one day after collection or frozen and analyzed after a 24-hour thaw. A subset of samples collected in duplicate provided an estimate of precision: Salinity sp =0.02, n=12; nitrate sp=0.05, n=25; silicate sp=0.1, n=25; phosphate sp=0.02, n=26.  Dissolved oxygen samples, collected in duplicate, were determined via an automated titration procedure (Knapp et al., 1990; Culberson, 1991) within one day of sampling. The mean coefficient of variation was 0.12 %. 

The oxygen isotope (18O/16O) ratios of the water samples were analyzed at the Stable Isotope Laboratory, Department of Physics and Astronomy, University of Calgary,Canada.  The common CO2-H2O equilibration technique (Epstein, 1953; O'Neil et al., 1975) was used in which millimole quantities of CO2 are equilibrated with water samples under constant temperatures. Subsequently, the CO2 is cryogenically purified and analyzed mass spectrometrically for its 18O/16O ratio. Note that this technique measures the isotopic activity of 18O and not the actual 18O concentration. For dilute waters, differences between isotopic activity and concentration are negligible. For saline waters and brines, however, supplemental water chemistry data and longer equilibration times are needed to obtain true isotopic compositions (Horita, 1993; Sofer, 1972).  Accuracy and precision for oxygen isotope ratios of natural waters are generally better than (0.2‰ (one standard deviation based on n=50 lab standards).

