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ABSTRACT

From February 24 to May 19, 1992, the National Oceanic and Atmospheric Administration's (NOAA)
Climate and Global Change Program sponsored a major cooperative effort with the U.S. Joint Global
Ocean Flux Study (U.S.JGOFS) to study the role of equatorial processes on CO? cycling in the
central and eastern equatorial Pacific during the 1991-92 El Nino Southern Oscillation (ENSO) event.
The NOAA ship MALCOLM BALDRIGE performed four transequatorial sections in the region and
this report presents hydrographic and chemical data from that cruise including tables of the following
data from each station: hydrography from each CTD cast at the bottle trip depths, dissolved oxygen,
fCOy, DIC, pH, TAIK, nutrients, and TOC. Descriptions of the sampling techniques and analytical
methods used in the collection and processing of these data are also presented.

KEY WORDS: alkalinity, CO2, carbon dioxide, CTD, dissolved inorganic carbon, fugacity,
hydrography, nutrients, pH, salinity, sigma-theta, equatorial Pacific, temperature, total organic
carbon.



1. INTRODUCTION

Human activity is producing gases, most notably carbon dioxide (CO?), and other trace gases
including chlorofluorocarbons, nitrous oxide and methane, which are being released into the
atmosphere causing more of the radiation being emitted by the earth to be absorbed. This increased
absorption is resulting in a net warming of the earth's atmosphere and creating a phenomenon
commonly known as the "Greenhouse Effect." Only about half of all of the anthropogenic CO?
released into the atmosphere each year remains there. The global ocean is thought by many to be the
ultimate destination, or sink, for the missing CO2. The understanding of the absorption and storage
properties of the oceans is therefore essential to assessing the potential for climatic change due to
man's effect on the radiation balance of the atmosphere.

The National Oceanic and Atmospheric Administration's (NOAA) Ocean-Atmosphere Carbon
Exchange Study (OACES) program in cooperation with the U.S. Joint Global Ocean Flux Study
(U.S.JGOFS) program participated in a multifaceted oceanographic research cruise conducted aboard
the NOAA ship MALCOLM BALDRIGE from February 24 to May 19, 1992. The primary objective
of the OACES effort was to determine the relative effects of biological fixation of carbon within the
equatorial upwelling zone followed by vertical flux of that fixed carbon to abyssal depths, and of CO2
outgassing. The boreal spring cruise focused on determining the concentrations of carbon species and
describing ocean circulation in the upper ocean over the equatorial Pacific from 110° W to 170° W and
modeling the carbon flux through that system.

1.1 Cruise Track

This study was conducted on three consecutive cruise legs. (Fig. 1) Leg 1 sailed from
Rodman, Panama on February 24, 1992, proceeded NE to 12° N and 110° W and then turned south
and steamed along the 110° W line to 8° S. The 125° W trackline was met at 8° S and followed
northward to 12° N, after which BALDRIGE transited to Hilo, Hawaii, March 27. Leg 2 departed
Hilo on March 31, and proceeded SW to the 170° W section at 10° N, steamed southward to 10° S,
and transited SE to Papeete, Tahiti on April 17. Leg 3 departed NE from Papeete April 22 to follow
ti%e 140° N line from 10° S to 10° N, then made for Rodman, Panama to end the cruise there on May

1.2 Cruise and Sampling Summary

Forty-seven CTD casts on Leg 1, 26 on Leg 2, and 37 casts on Leg 3 were performed to
collect discrete water sample data at a total of 95 stations. (Table 1.) A CTD/rosette unit with a Neil
Brown™ CTD instrument equipped with 24, 10-L Niskin™ bottles was used. Once on deck, aliquots
for analyses were taken in the following order: dissolved oxygen (DO), discrete fugacity of CO2
(fCO2 ), dissolved inorganic carbon (DIC), pH, total alkalinity (TAIk), C13, nutrients, total organic
carbon (TOC), particulate organic carbon (POC), particulate organic nitrate (PON), and salinity.
Continuous underway air and seawater surface samples for DIC and fCO? analysis were collected
during all legs of the cruise. Go-Flo™ hydrographic casts were also conducted for productivity
measurements using 10-L Go-Flo™ bottles mounted on Kevlar™ hydrowire. Salinities and sea
surface temperatures were also measured continuously using bow-mounted thermosalinograph. This
report will not address productivity, C13, POC, PON, nor the underway measurements collected
during the cruise.
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Table 1. Station Positions for the Equatorial Pacific 1992 cruise.

STATION LATITUDE LONGITUDE DATE
LEG 1

1 8° 44.9' N 91° 209 W  2/27/92
2 1°59.7' N 110°1.6' W 3/2/92
3 1° 0.1' N 110°2.8° W  3/2/92
4 8° 0.2° N 110°5.9° W 3/3/92
5 6° 0.0' N 109°59.6 W  3/3/92
6 5 7.1' N 109°56.0 W 3/4/92
7 4° 0.7 N 109°59.3 W  3/5/92
8 3° 0.5 N 110°0.2' W  3/5/92
9 20 4.6 N 110°7.6° W 3/5/92
10 0°59.8 N 110°2.7" W 3/6/92
11 0°29.7 N 110°0.5' W' 3/6/92
12 0° 14.0' N 109°0.3' W 3/6/92
13 0° 3.1' N 110°0.3' W 3/6/92
14 0°153'S 110°0.1' W 3/7/92
15 0°30.0' S 110°0.0' W  3/7/92
16 1°10.0' S 109°59.0 W 3/7/92
17 2 0.4 S 110°0.6° W  3/8/92
18 2°598 S 110°0.6' W  3/8/92
19 4° 0.1'S 110°1.0' W 3/8/92
20 4°593'S 110°8.3" W  3/9/92
21 5°599'S 110°0.6' W  3/10/92
22 8 1.00S 109°59.0 W  3/11/92
23 7°58.6' S 125°2.1' W 3/14/92
24 5°594' S 125°0.9' W  3/14/92
25 s° 22'8 125°577 W 3/15/92
26 4° 0.0 S 125°1.7" W 3/15/92
27 3 0.2'S 125°0.7" W 3/15/92
28 1°58.8' S 125°57.4 W  3/16/92
29 0°59.4'S 125°56.2 W  3/16/92
30 0°29.7' S 124°58.7 W  3/16/92
31 0°15.1' S 125°0.8° W 3/17/92
32 0° 0.0' N 125°0.1" W 3/17/92
33 0° 15.0' N 125°0.8° W 3/17/92
34 0°29.6' N 125°0.4° W  3/17/92
35 0°58.4' N 125°0.6' W  3/18/92
36 1°54.6' N 125°9.6° W 3/18/92
37 2°59.6' N 125°1.8° W  3/18/92
38 3° 598 N 125°1.0' W 3/19/92
39 s 72'N 125°0.8' W 3/19/92
40 5°59.9' N 125°0.0' W  3/20/92
41 8 0.1'N 125°0.3° W 3/20/92
42 9°59.9' N 125°2.5° W  3/21/92
43 11°59.4' N 125°2.3' W 3/21/92
44 14° 35.4' N 135°6.5' W 3/23/92
LEG?2
45 17° 26.1' N 157499 W  4/2/92
46 9°593' N 170°1.1' W 4/4/92
47 7°59.6' N 170°1.3' W 4/5/92
48 6 0.0 N 170°1.0°' W 4/5/92
49 5° 0.00 N 170°0.0' W  4/6/92
50 3°599' N 170°0.3' W  4/6/92
51 3° 0.5 N 170°0.8' W  4/7/92
52 1°59.7" N 170°2.3' W 4/7/92
53 1° 0.2’ N 170°1.9° W 4/7/92




