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INTRODUCTION

This report presents hydrographic and chemi cal data from the eastern

troDlca I North Pacifi c Ocean co l lec ted in January 1977 aboard Oregon State

Un i versity ’s (OSU) R/V IJECOMA during Leg I of Cruise W ELOC 77. The purpose of

the cruise, WELOC-77-I , was to i nvestiga te the distributio ns of dissolved nitrous

oxide and molecular hydrogen 1 in an oceanic environment characterized by an

extensive oxyaen minimum l ayer which is thought to be the major denitrifica-

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

• Kaplan , 1975). According ly, the research effort was concentrated on study -

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

the oxygen minimum .

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

following publications :

- V . Cohen (1977) Shipboard measurement of dissol ved nitrous oxide in

seawater by electron capture gas chromatography . Anal . Chem . 49(8):

1238-1240.

- V . Cohen and L .I . Gordon (1978) Nitro us oxide in the oxygen min imum

of the eastern tropi cal North Pacific: evidence for its consumption

durin g denitrification and possible mechanisms for its production .

Deep-Sea Res., In Press.

The hydrogen data wi l l  be subm itted in a later data report .
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MET HODS

Samp1ln~

Station locations for Cruise W ELOC-77- I are shown in FIgure 1. Samp les

were collected primarily in 5- and 30-liter PVC bottles desi gned and con-

struct ed at 0511 (Mesecar , 1976 ) bu t  ~it some stat )ofl% one l i te r  NW bo t t l e s

were used. All sati~ 1es were processed onboard . Therefore , the sampl lnq In-

terva ls at a g i ven s t a t i on  we~-~’ ~t’1ected on the basis of the data col lected

at the near-by previously occupied s ta t ions .

A nal yt ica l  Procedure s

Temperature was measured w i th  reversing theniiometers ca l ibra ted at OSII .

Sal m i  ty was determined using a Gui 1 dli ne Autosal Model No. ~400 sal i —

nometer wi th an a v e r a~it’ prec s ion o t 1) . 01 ~- . ~,A II the reported prt ’c is ions

are ofl e! re’ 1 at I ~ e st aiicla rd dcvi at ion of rep 11 ca te sample measure ments

Dissolv ed o e n  was deteniilned using Carpenter ’s (l9t~~) mod i f i c a t ion

of the W ink ler procedure wi th O . $~. precis i o n  at the deep water leve ls .  The

method is accur ate to  about 0 .5~. at norma l oceanic O\v tlOIl levels but its

accuracy mi ght be quit e poor at the low oxygen levels a round  t h e  co re of the

eastern Pa ci f i c o xy qeri mlii i mum (Broen kow and Cl I ne, 1 969)

Nutrients were measured with the OSII AutoAnaly :t’r II system (Gordon et

al .. 1975). Precls Ions and estimated accurac ies at the deep wat e r levels

were ~~~ and ~~~~~~ respectivel y, for silicate , 0.4’~. and 
‘
~~ - , respective ly, for

phosphate, O .5~. and :‘~~ , respectively, for nitrate and O .5~. and 5~- , respec-

tive l y, for nitrite.

Disso lved ni trotis ox I do was measured us i fiLl elect ron capt ure ias

chromatography (Cohen , l~~’.’) with .
‘
~~ precis ion and an est imated accu ra cy of

The same method was used for measurements of u i  t rous ox ide ~II a i r call)-

~~~~ ~~~~~~~~~___ .T ” -. •_ _ _ _ _



- 
~~~~~~~~~~~ 

:- 
~~~~~~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

tu
ples . The average atmospheri c 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 N2O content showed no syste-

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

The following notations are used in  the data l i s t i n g :

2 Depths in meters

-

• I Temperature in degrees Celcius

• POT I Potential temperature in degrees Celcius

S Salinity in per mu

02 Dissolved oxygen concentration in micro— moles per liter

SIL Silicate concentration in micro-mo les per liter

P04 Phosphate concentration in micr-moles per liter

N03 Nitrate concentration in micro-moles per liter

N02 Nitri te concentration in mi c ro-moles per biter

N2O Dissolved nitrous oxide concentration in nanno-moles per liter

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

Data Listing , page 25.
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