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INTRODUCT ION

This report presents hydrographic and chemical data from the eastern
L tropical North Pacific Ocean collected in January 1977 aboard Oregon State

University's (0SU) R/V WECOMA during Leg I of Cruise WELOC 77. The purpose of

the cruise, WELOC-77-1, was to investigate the distributions of dissolved nitrous

oxide and molecular hydrogen]

in an oceanic environment characterized by an
extensive oxyaen minimum layer which is thought to be the major denitrifica-

tion site in the world ocean (e.g. Codispoti and Richards, 1976; Cline and

Kaplan, 1975). Accordingly, the research effort was concentrated on study-

ing the distributions of variables at stations located around the core of

i the oxygen minimum,

Some of the data presented in this report have been discussed in the

: following publications:

- Y. Cohen (1977) Shipboard measurement of dissolved nitrous oxide in
seawater by electron capture gas chromatography. Anal. Chem. 49(8):

1238-1240.

- Y. Cohen and L.I. Gordon (1978) Nitrous oxide in the oxygen minimum
of the eastern tropical North Pacific: evidence for its consumption
during denitrification and possible mechanisms for its production.

Deep-Sea Res., In Press.

L The hydrogen data will be submitted in a later data report.
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METHODS

Sampling

Station locations for Cruise WELOC-77-1 are shown in Figqure 1. Samples
were collected primarily in 5- and 30-liter PVC bottles designed and con-
structed at OSU (Mesecar, 1976) but at some stations one liter NIO bottles
were used. All samples were processed onboard. Therefore, the sampling in-
tervals at a given station wer> selected on the basis of the data collected

at the near-by previously occupied stations.

Analytical Procedures

Temperature was measured with reversing thermometers calibrated at OSU.
Salinity was determined using a Guildline Autosal Model No. 8400 sali-
nometer with an average precision of 0.01%, (All the reported precisions

are one relative standard deviation of replicate sample measurements.)

Dissolved oxygen was determined using Carpenter's (1965) modification
of the Winkler procedure with 0.3% precision at the deep water levels. The
method is accurate to about 0.5% at normal oceanic oxygen levels but its
accuracy might be quite poor at the low oxygen levels around the core of the
eastern Pacific oxygen minimum (Broenkow and Cline, 1969).

Nutrients were measured with the OSU AutoAnalyzer Il system (Gordon et
al., 1975). Precisions and estimated accuracies at the deep water levels
were 0.2% and 2%, respectively, for silicate, 0.4% and 2%, respectively, for
phosphate, 0.5% and 2%, respectively, for nitrate and 0.5% and 5%, respec-
tively, for nitrite.
chromatography (Cohen, 1977) with 2% precision and an estimated accuracy of

3%. The same method was used for measurements of nitrous oxide in air sam-
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ples. The average atmospheric nitrous oxide content determined from 16 sam-
ples of marine air taken during the cruise was 287 + 9 ppbv (3.1%, one
relative standard deviation). The atmospheric N20 content showed no syste-

matic variations with respect to geographic location along the cruise track.
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DATA LISTING

The following notations are used in the data listing:

Data

POT T

02

SIL
P04
NO3
NO2
N20

A summary of weather conditions during the cruise (Table 1) follows the

Listing, page 25.

Depths in meters

Temperature in degrees Celcius

Potential temperature in degrees Celcius

Salinity in per mil

Dissolved oxygen concentration in micro-moles per liter
Silicate concentration in micro-moles per liter
Phosphate concentration in micr-moles per liter

Nitrate concentration in micro-moles per liter

Nitrite concentration in micro-moles per liter

Dissolved nitrous oxide concentration in nanno-moles per liter
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