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1. Introduction

This report is & «caphiical presentation of oceanographic data
obtained during the CATE-Bguatorial Experiment in July/August
1974 by the German FRV “Anton Dohrn”. The general aim of the
international oceanographic experiment has been described by
DUING (1974). The particular aspects of the German oceano-
graphic work were to (i) obtain detailed reéords of currents
and stratification for the Equatorial Undercurrent (EUC) and
the South Equatorial Current (SEC) close to the equator and
to (ii) investigate the correlation between the depth of the
high-shear zone of the EUC/SEC and the intensity/direction of
heat and water fluxes between the atmospheric and the oceano-
graphic boundary layer. Preliminary results on the kinematics
of the equatorial currents have been published by DUING et al
(1975) and MEINCKE (1975).

2. Working Area, Navigation
Originally it was planned to keep the FRV "Anton Dohrn" sta-
tionary on the equator near 29° w from July 28 to August 15
(Phase 2 of GATE). An array of three current meter systems was
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moored accordingly (Moorings 102, 103 and 104 in figure 1).
However, a meceornlngical spar-buoy could not be kept on a
fixed position as nlianned, therefore it was left drifting
freely in the SEC and the “Anton Dohxn® followed it, taking
measurements of current shear and stratification with refer-
ence to the buoy from August 1 to 8, 1974 (dashed line in
figure 1). When steaming back after completion of the drift,
an XBT-section was taken along the equator from 34° W to
28°50' W (full line in figure 1). For the period August 10
to 15, 1974, the vessel remained stationary with respect to
moored system 103 and obtained profiles of currents and
stratification at high vertical resolution (cross-mark in
figure 1).

The absolute navigation during the cruise was solely
based on astronomic methods. This, however, does not affect
the use of the data. During the drift-station the meteorolo-
gical spar-buoy served as radar-reference. Drifting in the
SEC with a thin super surface structure and a voluminous
subsurface structure, it integrated over the uppér 30 m of
‘the current field and can be assumed to be an excellent
reference for meteorological/oceanographical boundary layer
studies (see figure 2). This holds similarly for the data
from the stationary phase of the ship’é work, when she was
using the surface buoy of mooring 103 as & radar reference
(see also figure 2). The accuracy of the astronomic naviga-
tion could be checked by comparxing the "Anton Dohrxn"-values
for the positions of moorings 102, 103 and 104 against those
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obtained by repeated satelliite fixes from RV "Columbus
Iselin". They all showed to be within = 1 qi.

Instrumentation and Data Reduction

The instruments used for the oceanographic programme were

a CTD, an XBT, a profiling current meter and moored systems
containing current meters and thermistor cables.

a) The CTD used was a Bathysonde T 87/3 manufactured by
Howaldt, Data treatment, calibration and reduction has been
described by PETERS (1976), The accuracy of pressure,
temperature and salinity can be safely given as i1dbar,
£0.01° ¢ and *0,01 ©/00.

b) The expendable bathythermograph (XBT) produced by Plessey
(Sippican) was used with 450 m-probes, The analogue records
were digitized with 5 dbar resoluticn and checked against
the readings of a continously recording PT 100 mounted at
3,5 m depth, The accuracy can be given to be £0.2° c.

c¢) The profiling current meter (PCM) consisted of a Bergen
self-recording current meter (Aanderaa model RCM-4)

mounted to a frame which is adjustable in its buoyancy. The
system is trimmed to sink at a rate between 6 and 12 m per
minute. After the hydro-wire was lowered the PCM was
attached to the wire and was allowed to slide down to the
bottom weight. On its way it recorded the speed and the
direction of the flow relative to the hydro~-wire at a rate
of 1 cycle per 30 seconds. The ship's drift vector during
the descent of the PCM was determined from radar-readings
every 10 minutes. The operation principle for the drifting
and for the stationary phase of the ship's work is demon-
strated in figure 2. The relative errors are less than

*10 qm/sec and the absolute errors are less than 20 cm/sec
for the current components and L5 dbar for the pressure
(for details see MEINCKE et al, 1977).

d) Three moorings were deployed (positions 102, 103 and

104 in figure 1) which contained 6 Aanderaa RCM-4 current
meters and an Aanderaa thermistor cable with 11 thermistors
over a length of 50 meters. A schematic diagram on the
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mooring conficuration and on the mean profile of temperature
and current speed in the apper 500 m are given in figure 3.
The mooring was & naub~wire system. Since the toroidal
surface-buoy was the only buoyancy in the mooring, the depth
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variations of the instruments remained less than 3 dbar as
recorded with pressure sensors on the lower current meters.
No attempt has been made to analyse possible horizontal
mooring displacements and thelr effect on current speed and
direction in particular. The instrumental accuracies of the
RCM-4 are ) % of the speed value, tg degrees for the direc~
tion and ¥0.1° ¢ for the temperature. The accuracy for the
temperature values from the thermistor cables is also ¥0.1° c.
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6. Results of Ship-bound Mensuremenin
The following pages show data a0 ebdoined by monng of a
CTD, a profiling current meter and nn XY,

a

)y r, 8, O from CTD: AlL graphs have been propared aftoy
the computed and edited data wexre interpolated to 1 dbar

-

and after a running mean over 3 valueg was taken,

b) U, V: The graphs have been prepared arfter the data wexe
corrected for the ship's drift and aiter obvious errors wera
removed by hand., No interpolation for depth and no smoothing
was applied.

c) Ri: The gradient Richardson numberzs were computed from

rRi = 2A438-4p
g (au) 2+ (av)y @

g = acceleration due to gravity
§ = mean density between two succegsive data points
Ag = density difference between two successive data points

Ap pressure difference between two suceessive data polnts

AU, AV = velocity component's difference between two succes-
sive data points

The successive data points used were thoge determined by the

availability of U- and V-values

d) T from XBT's: Computer-contoured by using linear interpo-
lation between valves at 5 dbar fatervals.
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Figure 5

Isopleths based on data

shown in Figure 4
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Isopleths based on data shown in Fiquz@14 and gradient
Richardson numbers (R1)
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Isopleths based on data shown in Figure 7



200—

600—

0
)

200

400

(R108)

< <20 —l200
\ \ T
400}~ 40
20
S <20 7
) <20
20
—100
<20 U /S
1081974 118, 28, 1. 158,
o 0 Q 2 r r o
m
200
400
~1668
V ernfses

Fiqure 9
Isopleths based

on data shown in Figurae 7



10.8.1974h 1.8 12.?. 13.%. 118“8 1%18
[} 2lo (l)h | | i ! 1 (l) I | |23~4| 1 9 | EN 1 ). 1 1 i 1 A 1 I} ..l
X< N5 N
m —— o —— m
e W\24'0W
ettty
[ ' 260 _—
e

W\N\

20|~ v —l200
- MaTQW\//\/\ -
— /4’»“\\\__,,_——~NN,//'\\w/’*“‘*“*\\“/»-\v/-”/*\;’//g\\~ N

00— »2?2 ' ]

Gt

400,

Figure 10
Isopleths based on data shown in figure 7
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7. Results of measurements Lrom moorod gystomg
The following pages give statistics and graphs on data
which were obtained on moorings 102 (M1), 103 (M2) and
104 (M3). Unfortunately only moorxing 103 gave a 100 % data
return, in mooring 104 the battery of the upper current
meter was faulty and the lower part of mooring 102 was
lost during recovéry because of improper oparation of the
acoustic release system.

Remarks_on_individual parameters

PR o W eved Wy S T S L 4R N gt G e T Ntk VBT o s e R

a) U, vV, T as time series: All time serieg pl@ts are based
on hourly mean values, They arz presented as deviations
from the overall mean, which is indicated on the left of
the zero-line in each case.

b) U, V combined for progressive vector dliagrams: The plots
are based on hourly mean values

c) U, V, T as isopleths: Computer—contoured by using linear
interpolation between hourly mean values
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