MATERIAL AND METHODS


During the "ANA" cruise of the "Biomass-IV" expedition on R/V "Professor Siedlecki" in November 1988, 20 stations were occupied between 42º53'N - 9º28.5'W and 23º29'N - 23º40.1'W. Nine stations lay on a perpendicular section to the NW coast of Galicia (Spain); the other eleven stations lay on a meridional section perpendicular to the first. The positions of stations are shown in Fig. 1.


 Salinity, temperature and pressure were measured with a "Neil Brown" CTD model SN-01/1132 at each station. Bottle samples for salinity, nutrients, pH and alkalinity determinations were collected from surface to 1100 m depth with Nansen bottles, of which four (at 150, 300, 700 and 1100 m) had three thermometers, two protected and one unprotected, to check the CTD calibration. Salinity was measured with an induction salinometer (Plessey Environmental Systems Model 6230N) with an accuracy of 0.005. Oxygen samples were measured using an automated and potentiometric titration as a slight modification of the original Winkler method. The standard error for five replications was less than 2 µmol·kg-1. Nutrients were determined by colorimetric methods, using a Technicon Autoanalyser AAII. For silicate, a modified Hansen and Grasshoff (1983) method was used, in which ß-silicomolybdenic acid is reduced with ascorbic acid. Nitrate was determined after reduction to nitrite in a Cd-Cu column. The standard deviation for duplicates was 0.07 µmol·kg-1 for silicate, 0.06 µmol·kg-1 for nitrate and 0.01 µmol·kg-1 for phosphate. This is equivalent, respectively to 0.3%, 0.5% and 0.8% (full scale) reproducibility.


A Ross Orion 81-04 electrode calibrated with 7.413 NBS buffer, was used to determine pH. The temperature was also measured by means of a Pt-100 probe. pH values were normalised to 15°C to avoid the temperature effect over pHNBS15 (Pérez and Fraga, 1987a). Data of pH is also given at the seawater scale at 25 ºC (pHSWS 25) Automatic titration was used to measure alkalinity to final pH 4.44 with HCl (Pérez and Fraga, 1987b). The precision was 2 µmol·kg-1 (0.1%) for alkalinity and 0.005 for pH. In order to correct the drift and bias during the cruise due to slight changes in the reference electrodes, routine and daily measurements of both variables for big container (25l.) were made. 
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