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CTD/0, MEASUREMENTS DURING 1982 AND 1983 AS PART OF THE
EQUATORIAL PACIFIC OCEAN CLIMATE STUDIES (EPQCS)

L.J. Mangum
5.P. Hayes

ABSTRACT. During 1982 and 1983, CID data were collected in the
eastern equatorial Pacific as part of the Equatorial Pacific Ocean
Climate Studies (EPOCS) program, which began its field program in
1979. Summaries of CTD data from six cruises in 1982 and 1983 are
presented., This time period spans the 1982/83 El Nifio-Southern
Oscillation event, whose effects were seen in the eastern Pacific
from August 1982 through June 1983. Station locations, meteOro-
logical conditions and profiles of temperature, salinity, sigma-T,
and oxygen are shown for each cast. Additionally, T-S diagrams
and section plots along 95°W and the equator are presented.

1. INTRODUCTION

Oceanographic observations in the eastern equatorial Pacific have been
collected since 1979 as part of the Equatorial Pacific Ocean Climate Studies
(EPOCS) program. One of the objectives of the EPOCS program is to investigate
the processes which causé sea surface temperature (SST) fluctuations on annual
and interannual time scales in this area. Summaries of CTD measurements
collected on six cruises during 1982 and 1983 as part of PMEL's EPOCS
contribution are presented here. This time period is of particular interest
since it includes the 1982/83 El Nifio-Southern Oscillation (ENSO) event. CTD
data from 1979 through 1981 can be found in two previous data reports (Mangum
et al., 19803 Mangum and Hayes, 1983).

After concentrating observations along 110°W with several zonal -sectionsg
along the equator during 1979-1981, the main study area moved eastward in
1982, Figures 1-6 show the cruise tracks and CID cast locations for each
cruige. The cruise label notation is EPx-yy-zz, where x is the sequential
EPOCS cruise number during each year (1-6), yy is the year (82 or 83), and zz
is the ship code (either DI for the NOAA Ship DISCOVERER or RS for the NOAA
Ship RESEARCHER).

Four CTD sections along 95°W were taken in April and November of 1982 and
1983. Additionally, sections along the equator were occupied in May 1982 and
October 1983, The April-May 1982 data were taken prior to the start of the
1982/83 ENSO event. Sea level and temperature started to rise in the eastern
Pacific near August 1982 (Lukas et al., 1984; Hayes, 1985) and by November
1982 SST was 3-4°C above normal throughout the eastern Pacific. Anomalous
conditions persisted in the area until June 1983.

Neil Brown Instrument Systems (NBIS) Mark III CTD's equipped with Beckman
dissolved oxygen probes were used to collect the data. Cruises on the
RESEARCHER (EP4-82-RS and EP2~83-RS) used an NBIS CID system supplied by the
Atlantic Oceanographic and Meteorological Laboratory (AOML)j the other cruises
used the PMEL NBIS system. Pressure, temperature, conductivity and dissolved
oxygen are sampled at a rate of 28 hz, as described by Brown (1974) and the
data are recorded on an LSI 11/03 online computer system. Typical lowering




rates were 45 m/min for the first 200 meters after which the speed was
increased to 60 m/min. The CTD data were recorded on the downtrace, and water
samples were collected on the upcast using an electronically fired Rosette
sampler for calibration purposes.

2. NBIS CTD DATA PROCESSING

The NBIS CID acquisition, processing and calibration system is described
in Mangum et al. (1980). Briefly, the digitized signal from the CTD deck unit
igs recorded in real time on a 9-track magnetic tape using the LSI 11/03
computer system. The data are edited and one-decibar averages are computed,
after corrections for response time differences between the temperature and
conductivity probes have been made. No lag correction has been applied to the
oxygen data. Laboratory calibration information from pre- and post-cruise
calibrations (if available) are compared with bottle calibration information
and historical data to determine corrections to pressure, temperature and
conductivity. Dissolved oxygen samples were titrated by shipboard personnel
and these were used to determine the oxygen calibration for each cruise.

3. DATA PRESENTATION

After calibrations were applied to the l-decibar averaged data, summary
plots with listings and T-S diagrams were produced using computer programs
described by Holbrook and Halpern (1974). Tables 1-6 describe the
abbreviations and meteorological information contained in the heading for each
cast. Salinity, sigma-T, and dynamic height were calculated from WHOI
subroutines supplied by R.C. Millard, Jr. Meridional sections of temperature,
salinity, sigma-T, and dissolved oxygen along 95°W are shown in Figures
7-10. Zonal sections along the equator are presented in Figures 11-14. H.P.
Freitag supplied the contour plotting program which was used to generate the
section plots.
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Figure l.--Cruise track and CTD/Q, stations occupied during EP2-82-DI.
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Figure 2,--Cruise track and CTD/Oé stations occupied during EP3-82-DI.
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Figure 3.--Cruise track and CID/0, stations occupied during EP4-82-RS.
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Figure 4,--Cruise track and CTD/O, stations occupied during EP2~83-RS.

9




EPS-83-DI
7 OCTOBER - & NOVEMBER 1983
SERTTLE - MANZANILLO

50" N
40° N
30" N
[ ] 3 . -
20" N+ (5
10"* N
o'
10° 54— - = '
160° W 140° W 120" W 100® W 80° W
10° N
5 N1
5
. 1 o " ol?
] b —0—6 e - & H—— ]
]D
5" 51
10°s [ - . ) "y i »
160° W 150° W 140* K 130* W 120" W 110" W 100" W

Figure 5.--Cruise track and CTD/0, stations occupied during EP5-83-DI.
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TABLE 1

Abbreviations and units used to
describe each set of CTD measurements

SALINITY Salinity, parts per thousand (°/eca)

TEMPERATURE Temperature, degrees Celsius (°C)

CAST EP2-82-ﬁI-007 CID measurement station 007 made from the NOAA research
vesgel DISCOVERER during 1982

DATE Day, month, year

TIME ' Hours and minutes, Greenwich Mean Time (GMT)

LAT Latitude, degrees and minutes west

LONG Longitude, degrees and minutes west

WEATHER Present weather conditions (see Table 2)

SEA STATE Present sea state conditions (see Table 3)

BAROMETER Sea level atmospheric pressure, millibars (mb) over
1000 mb

WIND DIR Wind direction, degrees True from which the wind blows

SPD Wind speed, knots

VISIBILITY Visibility (see Table 4)

CLOUD Cloud type (see Table 5)

AMOUNT Amount of cloud cover (see Table 6)

" DRY Dry air temperature, degrees Celsius

WET Wet bulb temperature, degrees Celsius

DEPTH Depth to the bottom, meters

TABLE 2

Weather condition code used to
describe each set of CTD measurements

Code Weather Condition
0 Clear (no cloud)
1 Partly cloudy
2 Continuous layer(s) of cloud(s)
3 Sandstorm, dust storm, or blowing snow
4‘ Fog, thick dust or haze
5 Drizzle
6 Rain
7 Snow, or rain and snow mixed
8 Shower(s)
9 Thunderstorms

20




Code

W 0o ~ O WU W N~ O

TABLE 3

Height (meters)

0

0 - 0.1
0.1 - 0.5
0.5 - 1,25

1.25 - 2.5

2.5 - &4
4~ 6

6 -9

9 - 14
> 14

Sea state code used to describe
each set of CTD measurements

Description
Calm-glassy

Calm—~rippled
Smooth~wavelet
Slight
Moderate
Rough

Very rough
High

Very high

Phenomenal

Code

W 0 ~ O W S N e O

TABLE 4

21

Visibility code used to describe
each set of CTD measurements

< 50 meters

50 - 200 meters
200 - 500 meters
500 - 1,000 meters
1 -2km

2~ 4 km

4 - 10 km
10 - 20 km
20 - 50 km

50 km or more




Code

LY T - T VR - R D T 7" R T R -]

L]

TABLE 5

Cloud Type

Cloud Types

Cirrus
Cirrocumulus
Cirrostratus
Altocumulus
Altostratus
Nimbostratus
Stratocumulus
Stratus
Cumulug
Cumulonimbus

Clouds not wvisible

Code

o

W 00 ~ O U P W N e

TABLE 6

Cloud Amount

Cloud Amount
0

1/10 or less but not zero
2/10 - 3/10

4/10

5/10

6/10

22

7/10 - 8/10
9/10
10/10

Sky obscured or not determined




DATA
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EP2-82-DI

24 March - 27 April 1982

NBIS CTD/O, Data Summary
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