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ABSTRACT

Thirty-nine neutrally buoyant SOFAR floats were tracked in the
western North Atlantic at depths of 700 m and 2000 m. These floats were
launched in an effort to measure the deep current structure of the Gulf
Stream and its recirculation near 55°W. Three separate deployments were
made in April and October 1980 and July 1981. The floats were tracked by
means of moored autonomous listening stations. The basic data consist of
float trajectories, and temperature, pressure, and velocity measurements
along the trajectories. This report describes the GUSREX experiment and
instrument performance. It presents plots illustrating the horizontal
structure and scales of the general circulation in the Gulf Stream and
its recirculation for the period October 1980 to May 1982.
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SECTION 1

INTRODUCTION

This report contains SOFAR (SOund Fixing And Ranging) float data
obtained from 1980 to 1982 in the North Atlantic for two experiments:
GUSREX (GUIf Stream Recirculation EXperiment) and the Line Experiment.
GUSREX made use of SOFAR floats and ALSs in the highly energetic Gulf
Stream and recirculation and was a cooperative experiment with the
University of Rhode Island's (URI) "Line Experiment" which used SOFAR
floats in studying the interior of the less energetic North Atlantic sub-
tropical gyre. The float data are merged in this report. The main pur-
pose of GUSREX was to categorize the horizontal structure and scales of
the general circulation and eddy field in the Gulf Stream and its
recirculation.

SOFAR floats, developed in the early 1970's (Rossby and Webb,
1970, 1971), were used successfully in two previous large scale experi-
ments: MODE (Mid Ocean Dynamics Experiment, 1972-1976) and LDE (Local
Dynamics Experiment, 1978). Originally, SOFAR floats were tracked by
shore based receivers. Beginning in 1980, SOFAR floats were remotely
tracked by means of an array of moored autonomous listening stations
(ALSs). The development of the ALS extended the range over which SOFAR
floats could be tracked, allowing basin-wide experiments such as GUSREX.

Prior to GUSREX, three smaller scale experiments used SOFAR floats
in and near the Gulf Stream. Ten SOFAR floats (RI1-RI10), were launched
in or near Gulf Stream cold core rings in 1974 (Cheney, et. al., 1976) in
order to test the feasibility of tracking Gulf Stream rings. Two long
range test floats (LR32 and LR83) were launched in the recirculation
region as engineering tests in October, 1977 and July, 1978. Three floats
(GS72B, GS73B, GS74B) were deployed to test tracking capability and range
in the Gulf Stream in 1979. Plots of trajectories of these floats are
presented in Appendix A.



GUSREX

Nineteen SOFAR floats were launched along 55°W in April 1980 on

ENDEAVOR cruise 50 (Figure 1 and Table 1).
are in the range GU100 through GU161.

ibrate near 700 m or 2000 m.

listed in Table 1. Floats GU11ll and

Identifiers for GUSREX floats
A11 floats were ballasted to equil-

Data is available for 17 of the 19 floats

GU160 failed soon after launch. Six

ALSs (lettered A-F) were moored in the shape of a pentagon centered near

33°N, 55°W (Figure 1 and Table 2).
900 km.

Nominal spacing between moorings was
ALSs were located in the deep sound channel, near 1300 m in the

Sargasso Sea and 700 m in the Slope water region.

XBTs and CTDs were taken along 55°W.

the XBTs and sections of temperature
depths made with the rosette sampler
is being analyzed by H. T. Rossby at

A number of papers have been
of the GUSREX data. A 1list of these

Sections of temperature from
and salinity anomaly from discrete
are shown in Figure 2. The CTD data
URI.

written discussing various aspects

references is provided in Appendix B.
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Figure 1. Six ALSs (A-F) were moored in April 1980 and 19 floats were
launched at depths of 700 and 2000 meters. ALS G was moored in October
1980, A through F were reset, and 6 more floats were deployed. Floats
GU100 through GU112 are 700 m floats; GU150 through GU161 are 2000 m
floats.



TABLE 1

FLOATS DEPLOYED IN APRIL 1980

700 m 2000 m LAUNCH DATE LATITUDE’N  LONGITUDE’W
GU105 80 04 04 42°00" 54°59"
GUl04  GUL56 80 05 03 39°00" 55°05'"
GUL01 GU155 80 05 03 39°12" 54°38"
GU106 GU157 80 05 02 37°48! 54°47"
U111 GUL53 80 05 01 36°00" 55°00"
GUL08  GU154 80 05 01 34°00" 55°00"
GU102  GU151 80 04 30 32°00" 55°00"
GU100  GUL6O 80 04 29 30°00" 55°00"
GU107 GU152 80 04 29 27°00" 54°59"
GU103 GU150 80 04 28 24°00" 55°00"
* Failed shortly after Tlaunch

REGION
Slope water
Gulf Stream
Gulf Stream
Cold Core Ring
Recirculation
Recirculation
Sargasso Sea
Sargasso Sea
Sargasso Sea

Sargasso Sea
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TABLE 2
POSITIONS OF ALSs

LONGITUDE °W

64°59"
55°01"
45°03"
48°01"
61°59"
55°01"
32°59"

New ALS set

The instrument

ALS LATITUDE °N
A 35°03"
Bt 41°58"
1 35°29"
p? 25°30"
o 26°01"
F 33°20"
gt 41°08"

1 ALS mooring not found or recovered in September 1980.
at same site.

e ALS not in place during July 1981 to May 1982.
released prematurely during launch due to a mechanical problem; the
mooring was recovered but not reset.

. ALS recorder malfunction.

4

Newfoundland Basin floats.

ALS in place during period September 1980 to July 1981 to track

During September - October 1980 (OCEANUS cruise 87), six addi-

tional SOFAR floats were launched (Table 3).

No data were obtained for

floats GU112 and GU161. The floats listed in Tables 1 and 3 comprise the
first setting of floats. Five of the six ALSs were recovered; Site B was

the exception. ALSs were reset at all mooring Tocations with an addi-

tional ALS placed at Site G (Figure 1).
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TABLE 3
FLOATS DEPLOYED IN SEPTEMBER-OCTOBER 1980

700 m 2000 m  LAUNCH DATE LATITUDE°N  LONGITUDE’W REGION

GU109 GU158 80 09 27 43°30" 46°04" N Atlantic Current
GUL10 GU159 80 09 29 41°51" 37°25¢ N Atlantic Current
Gull2®  culel” 80 10 12 35°02" 64°54" Recirculation

* Failed shortly after launch

In July-August 1981 (OCEANUS cruise 101) eighteen SOFAR floats
were launched, two at each location (Table 4 and Figure 3). These floats
comprise the second setting. An XBT section, made along 55°W during the
second setting, is shown in Figure 4. An XBT section across the Gulf
Stream and launch location of float GUL20 is shown in Figure 5. All seven
ALS instruments were recovered and five were reset. There was no replace-
ment at mooring G and there was a premature release at site D during
launch and this instrument was not remoored.
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TABLE 4

FLOATS DEPLOYED IN JULY-AUGUST 1981

700 m 2000 m LAUNCH DATE LATITUDE°N  LONGITUDE’W REGION

GU113  GUl162 81 08 07 41°59" 55°05' Slope water
GUL14  GU163 81 08 06 40°47" 54°55 " Gulf Stream
GUL15  GUL64 81 08 06 40°30" 55°00" Gulf Stream
GU116 GU165 81 08 05 37°17" 54°58" Recirculation
GULl7  GUL66 81 08 05 36°00" 55°00" Recirculation
GUL18 GUL167 81 08 04 32°59" 55°00" Sargasso Sea
GUL19  GU168 81 08 02 27°01" 55°01" Sargasso Sea
GUl21 GU170 81 07 12 35°02" 65°00" Recirculation

GU120 GU169 81 07 11 37°42" 68°40" Gulf Stream
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Figure 3. A.Ss A, B, C, E, and F were remoored in July-August 1981 and
eighteen floats were launched. Floats GU113 through GU121 are 700 m
floats; GUL62 through GU170 are 2000 m floats.
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SOFAR FLOATS

SOFAR floats are freely drifting, neutrally buoyant subsurface
instruments. They consist of an aluminum flotation tube, 0.3 m in diam-
eter and 5.5 m in length which contains a battery pack and electronics.
A transducer is mounted on the end of the flotation tube and consists of
a thin walled tube 1.8 m long which is open at one end and has a piezo-
electric bender plate at the other. Every 8 hours each instrument trans-
mits a Tow frequency acoustic signal consisting of an 80 second FM pulse
(1.5 Hz linear chirp at 250 Hz).

Floats are tracked acoustically over great distances by means of
a natural acoustic wave guide in the oceans known as the SOFAR channel.
Standard SOFAR floats in the subtropical gyre can, under optimal condi-
tions (sound channel propagation, lTow ambient noise) be heard by an ALS
at distances on the order of 2500 km. They are powered to last 2 years
and can be tracked acoustically over long periods of time (months to
years) (Webb, 1977). From the time of arrival of the signal at several
receivers, the position of the float can be determined to within a few
miles (Spain, 0'Gara, and Rossby, 1980). Floats are equipped with an
active ballasting system to maintain a prescribed depth and contain a
pressure/temperature telemetry system. A 48 hour average of pressure or
temperature is transmitted on alternate days.

AUTONOMOUS LISTENING STATIONS (ALSs)

Initially, SOFAR floats were tracked by means of shore-based
receivers. In the Tate 1970's the Autonomous Listening Station was
developed (Bradley, 1978), expanding the geographical area over which
floats could be tracked. An ALS is deployed on a subsurface mooring
(Figure 6) and consists of a vertical array of hydrophones (which is
placed in the SOFAR channel), a COSMOS microprocessor-controlled
detection system, and a high density cassette recorder. An ALS is moored
for approximately one year, after which it is recovered and a new ALS is
set at the same site.
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Every 10 minutes, the ALS writes a Sea Data record. This record
consists of a 16 character header and 1 or 2 data channels of 24 charac-
ters each. The header contains counter and engineering information. Each
data channel contains the four strongest correlations (float signals) re-
ceived in the previous 10 minute interval along with their time of arrival
(TOA) to the nearest 0.1 second. The correlations are amplitude sorted
and are recorded with the largest signal first. Signal detection is done
on a real time basis.

Overall, the ALSs worked well. One was lost at Site B just north
of the Gulf Stream extension. The sound channel depth in the area of
Site B (Slopewater) is approximately 700 m, so the top of the mooring was
placed at 600 m from the surface. An extensive search of the area around
Site B failed to locate this ALS, and it was concluded that the mooring
failed under the influence of the Gulf Stream. A second at Site D
released its anchor during its deployment (for unknown reasons). A third
ALS at site E had a problem with its cassette recorder.

DATA

Float lifetimes for the 1980-1982 period are shown in Figure 7.
For the 1980-1982 period covered by this report, the average number of
float days was 231 for the 700 m floats and 344 for the 2000 m floats.
Some floats are still (as of June 1982) being heard by the ALSs. These
are: GU113, GU116, GU118, GUl54, GUl62, GU163, GUl65, GUl66, GUL67,
GU169, GU170. Some floats were difficult to track, and the tracking was
terminated early even though floats continued to transmit (GU118, GU159,
GU170). The trajectory for float GU170 was terminated in December 1981
due to tracking difficulties. However, GU170 was still transmitting at
the end of 1982 although the data were gappy. The data for float GU109 is
broken into two pieces because it was heard by the ALSs for only 2 days
out of 50 during the summer of 1981. GU154 was not heard from 13 December
1981 ti11 31 December 1981 but resumed and was still being heard in June
1982. Summary information for the GUSREX floats including the serial
number, start and stop date, first and last position, latitude and longi-
tude ranges for the floats, and average temperature and pressure is
provided in Table 5.



Figure 7a.

GU100 through GU110.
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FLOAT LIFETIMES 700 M

GU100 198 +
VO 777772777 266 +
CU02 77184
GU103 197
V04 zzzz777272273 293
CUI0S 7z ) 254
CUI06 7777777 71488
GU107 79
V08 7777777277777 361
GU109 151722390 +
GUNO 135 +
GUN3 Z 72279 %
GU14 EA58
GU5 Z ) 242
GU116 7 290 %
GuIT7 178
Gut18 173 %
GU9 bz 290+
GU120 Pz 7 265 +
GU121 202
I4300 44lOO 45|OO 46100 47100 4BIOO 49‘00 50100 51IOO SZIOO
JULIAN DAY

3 = Still transmitting as of June, 1982

+ = Reused float

Histogram of 700 m float lifetimes.

Second setting floats are GU113 through GU121.

First setting fioats are
Some

of the floats had been used previously (+) and some were still being heard
by ALS as of June 1982 (*).
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FLOAT LIFETMES 2000 M

U0 157 +
Ut g 77777772772 339 +

U2 7 777777 441
GUBS o 77777727777, 403
CUB4 777 % 770620 %

GUISS 22277777777 77722 546
OUSe 7777272277 353
Uz 438

GUIS8 7z 7777222277227 501 +
GU159 22772 291 +

GU1B2 7Z 1287 %
GU163 7 ~1288%
GU164 Z 24259
GU1BS e ZZ 24292 %
GU166 e 296 %
cue7 % 275 *
GUIES oz 7283 +
GU169 P 320 %
GUT70 3152 %

I T T T T T T T T 1
4300 4400 4500 4600 4700 4800 4900 5000 5100 5200

JULIAN DAY

T T 1 T I T I T T T l§ T T gl ¢ T T T T T T
ONDJFMAMUJIJASONDIJIFMAM
1980 1981 1982

%* = Still transmitting as of June, 1982
+=Reused float

Figure 7b. Histogram of 2000 m float lifetimes. First setting floats are
GU150 through GU159. Second setting floats are GU162 through GU170.
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The two principal modes of float failure are (1) premature sudden
death - the signal stops suddenly, and (2) fading death - the signals
gradually become weaker (Table 6). The fading death was traced to a
shorter 1ithium battery 1ife than anticipated. A1l first setting floats
and four second setting floats were powered with Tithium batteries. These
floats had been recovered during the LDE and were reused in GUSREX (with-
out repowering, in order to reduce costs). The rest (15) of the floats
were powered with alkaline batteries, and only one of these faded. The
premature sudden death appears to strike preferentially the 700 m floats.
The cause of this failure mode is unknown at present, but being
investigated.

0f the first setting f]oats, deployed along 55°W, one float
(GU154) did not transmit temperature and one (GUL51) remained offscale
deep. Float GUL09B had spotty temperature and pressure values. Of the
floats launched in 1981, one shallow (GU113) and three deep (GU164, GU166,
GU167) failed to transmit temperature. Float GUL62 was very gappy. GU166
failed to transmit pressure and GU165 was offscale deep.

DATA PROCESSING

Processing at the University of Rhode Island

Initial data processing and float tracking were done at URI under
the supervision of H. T. Rossby. This consisted of subdividing the ALS
records into individual float files. The signals for an individual float
were extracted from the ALS data, and the floats were tracked in two
steps. First, the three ALSs which best surrounded a float geographically
were used to track it hyperbolically, giving a series of positions and the
time that the float emitted the tracking signal. These signaling times
were used to obtain an initial offset and drift rate for the float's
clock. Then, the best pair of receivers were used to track the float with
circular (range-range) navigation using the clock corrections and speed
of sound corrections.

The tracking procedure during GUSREX was identical to that used
for previous SOFAR float experiments and described by Spain, 0'Gara, and
Rossby (1980). The three daily times of arrival (TOA) of each SOFAR
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TABLE 6
SUMMARY OF FLOAT MORTALITY

Number Number
Number Sudden Fading
Depth Battery Launched Deaths Death
700 L 16 9 4
700 A 4 3 0
2000 L 13 3 7
2000 A 8 1 1
L = Tithium
A = alkaline

Sudden death occurs

when a float stops transmitting suddenly over one day.

Fading death occurs when a float's signal decreases in correlation height

over many days.
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float's acoustic signal were Tow passed filtered and smoothed using a
least squares polynomial fit averaged over 11 observations (3 2/3 days)
which corresponds to a half power of 1.5 days. Float positions were ob-
tained from the smoothed TOAs using range-range tracking. The final float
trajectories were then smoothed with a filter similar to that used on the
TOA's. A "master position" tape containing individual float trajectories
smoothed to 3 positions per day was prepared and sent to Woods Hole
Oceanographic Institution (WHOI) and this was used for our subsequent pro-
cessing and data reduction. Table 7 describes the format of one day of
float data as it appears on the URI master position tape. For each posi-
tion, a smoothed velocity and 48 hour average of temperature and pressure
are included. Temperature and pressure, telemetered from the float on
alternate days (Spain et. al., 1980) appear with the positions for those
days. These data have been presented in two informal reports prepared by
the URI SOFAR Float Group (Line Experiment FLoats 1980-1981, Line
Experiment FLoats 1980-1982, Preliminary Data Report).

Processing at Woods Hole Oceanographic Institution

In order to use the float data to make reasonable calculations of
eddy kinetic energy, variances, and vertical velocities, the data were
carefully reviewed for correctness. Tests on various methods of smooth-
ing, subsampling, and filtering the data were performed to determine how
the data set would be processed. Analysis of the results indicated that
the best basic data set would include one position for each day, since the
smoothing already done on the tracks had eliminated frequencies higher
than a day (inertial and tidal). The velocity components would be derived
from the daily fixes using a cubic spline curve fit. This method produced
velocities that are different from the URL velocities which are smoothed
independently of the positions. The 48 hour average temperature and pres-—
sure, transmitted by the float on alternate days were selected rather than
the smoothed temperature and pressure provided with the URI format.

Basic processing was accomplished using a series of routines
written by Roger Goldsmith and Terry McKee, known as the FLOATER programs.
The initial program, REFORM, reads and reformats the data into VAX ASCII
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Table 7: Description of URI Master Position Tape Data Format.

TAPE FOR DISTRIBUTION OF FLOAT TRACKS - University of Rhode Island

Tape characteristics:
800 BPI
ASCII
Lateral parity bit ignored (i.e. neither even nor odd parity)
Tape format - 3 records per float per day - tape ordered by float number
and within float by day.
Record No. 1 FORMAT (12F10.3)

1. Latitude at 0000Z
2. Longitude at 0000Z
3. Latitude at 0800Z
4. Longitude at 08007
5. Latitude at 1600Z
6. Longitude at 1600Z
7. U at 0000z

8. 'V at 0000Z

9. U at 0800Z
10. V at 0800Z

11. U at 1600z

12. VvV at 1600Z

Latitude and longitude are given in degrees and decimal degrees. North
and east are positive, and south and west are negative. Velocity is in
centimeters per second. Missing data is assigned 999.0.

Record No. 2 FORMAT(9F10.3)

Temperature at 0000Z

Pressure at 0000Z

Temperature at 0000Z

Pressure at 0000Z

Temperature at 0000Z

Pressure at 0000Z

Actual temperature (on temperature days only)
Actual pressure (on pressure days only)
Telemetry transmission time

Temperature is given in degrees Centigrade. Pressure is given in
decibars. Missing data is assigned -1.0. Transmission time is in seconds.
Record No. 3 FORMAT(816,6F10.3,216)

Float number

Julian day

Security code of operator who prepared the track

Julian day float was tracked

Record No. of clock correction in TCKTCK file (used only since 4520)

Doppler flag (l=Doppler correction used, O=not used (used only

since 4520)
7. Number of points used to smooth for positions (used only since 4520)
8. Number of points used to smooth for telemetry (used only since 4520)
9. Temperature rate of change at 0000Z

10. Pressure rate of change at 0000Z

11. Temperature rate of change at 0800Z

12. Pressure rate of change at 0800Z

13. Temperature rate of change at 16007

14, Pressure rate of change at 1600Z

15. Not used

16. Interpolated signal time of arrival flag

LO(D\IO\U'\DQJND—‘
§ o b e e e

c\u‘nbur\)b—-
of w ¥

Rates of change are per day. Missing data for rates of change is assigned
999.0. If signal time of arrival was interpolated, bit 3=1 for 0000Z, bit
2=1 for 0800Z, and bit 1=1 for 1600Z.

End of file is indicated by a float number of -1 (first variable of record
No. 3), followed by an EOF mark.
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files, one for each float, in FLOATER format. In this form, the data is
easy to access, manipulate, edit and back up. The raw files were then
passed through a sub-sampler, SSFDIF, that subsampled the first of the
original 3 daily positions and recalculated the east and north components
of velocity based on a 24 hour interval. First differences between
consecutive temperature and pressure values were calculated. Listings of
these derived values were produced along with preliminary trajectory and
time series plots. These were reviewed to identify and eliminate errone-
ous data. Unreasonably high speeds were used to identify bad positions.
Radical changes in temperature that were not accompanied by a similar
change in pressure (or vice versa) usually indicated a bad value. Temper-
ature and pressure values that drifted outside the range of the sensors
were also defined as bad. These points were removed by an editing pro-
gram, FLEDIT, and flagged as gaps in the data. Gaps of less than ten days
duration in position, temperature and pressure were then linearly inter-
polated. Daily values of temperature and pressure were interpolated from
the bi-daily values recorded. Files with gaps of greater than ten days
in position information were broken into sub files (GUL09, GUL54). These
series were plotted and reviewed once again for incongruities. Program
FFSPLINE then fit a cubic spline to the float positions and recomputed
the east and north components of velocity based on the bias and slope of
consecutive positions.

CALCULATION OF VERTICAL VELOCITY

Vertical velocity of water was calculated from the float data
using the following temperature equation:

o Ty
st sz
or,
—aTn
st
W o= —
-G_‘I_'.



31

where w = vertical velocity of water
sTn
el time rate of change of temperature at the
nominal pressure level (n)
oT .
37 = mean temperature graident

The nominal pressure levels for the floats are: 700 m, 1300 m, 1500 m,
and 2000 m. Values for E?/sz were calculated using data from the
Climatological Atlas of the World Ocean by Sydney Levitus (NOAA
Professional Paper 13) with sz = 200 m, e.g.

Tsoo = T

200 m

_6—-': —3
62700 m

800

The Levitus Atlas provided 1° x 1° resolution, and sT/sz's for a partic—
ular location were interpolated. At locations where there were no values
for the mean temperature gradient (i.e., near coasts) the value of the
previous (in time) gradient was used in calculations. Actual conditions
encountered by a float could produce a E?]sz that is significantly
different from a gradient which is given by the Levitus Atlas data and
thus calculated vertical water velocities could be in error.

Temperature was corrected to the nominal pressure level using:

§T
Tn = TO + (PO - Pn)'EE
To = observed temperature by a float
PO = observed pressure by a float
Pn = nominal pressure level

then sT/st was calculated as the simple difference

T(i) _ Tn(i+1) ~ Tn(i-1)
st 7 2at
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The float data was smoothed to one measurement per day. Note that if
pressure or temperature was missing, then vertical velocities and vertical
displacements could not be calculated.

SOFAR floats are nearly isobaric rather than isopycnic, and hence
a float track is not an exact water particle path. Variations in mea-
sured temperature and pressure suggest that floats in the thermocline
move vertically about one third of the deflection of the thermocline.
For example, if the thermocline were to descend 300 m a float would
descend about 100 m (depending on the actual vertical temperature and
density gradients). Relative to the descending water, the float would
rise about 200 m. The 2000 m floats remain more nearly isobaric because
the vertical temperature and density gradients are much weaker at this
depth.

SUMMARY FIGURES

The following figures summarize the SOFAR float data for the
periods 1980-1982. Note, arrows are drawn every 30 days for trajectory
plots. A1l plots are mercator projections.
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SECTION 2

PLOT DESCRIPTION

A11 plots in this section were generated using DISSPLA software.
A trajectory plot and a group of time series plots are presented for each
float. The order of the time series plots is stick diagram, u and v
velocity component overplot, vertical velocity and vertical displacement
overplot, temperature and pressure overplot (where data are available).

The plots were created for this section with the objective of best
presenting the data for a particular float, not for the purpose of inter-
comparison. For the time series plots, a standard has been observed in
the scale of the time interval on the X axis but the Y axis scale and
interval varies for each float according to the minima and maxima of the
variable plotted. Two hundred days of data were plotted on each page.
Float files of lengths greater than 200 days were continued on subsequent
pages. The time axis is annotated with the last 4 digits of the Julian
day and with calendar months. Data points are marked daily. Shallow
floats (GUL00-GU121) are presented first, followed by the deep floats
(GU150-GU170).

Individual Float Trajectory Plots

A trajectory for each float is plotted on a linear projection with
latitude and Tongitude scales adjusted to create a page-size plot. Open
circles denote the first float position. Small dots mark the daily posi-
tions, large dots the 10th day, and every 20th day is annotated with the
last four digits of the Julian date. Refer to the conversion chart
(Table 8) to convert Julian day to calendar day.

Velocity Stick Plots
One stick is plotted for every day of data. Stick length indi-

cates the speed in cm s—l, and the angle the stick makes with the hori-
zontal axis represents the direction. North is the direction toward the
top of the page.
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Velocity Component Overplots
East [@] and North [Q] components of velocity are plotted on the
same scale as the stick plots.

Vertical Velocity and Vertical Displacement Overplots

Vertical velocity (@] is plotted on a scale whose units are
meters per day. Refer to Section 1 for the method used to calculate the
vertical velocity. Integrated vertical velocity, or vertical displace-
ment [ x ] is plotted in meters. Floats entering the Gulf Stream exhibit
large vertical velocities and subsequently have large vertical
displacements.

Temperature and Pressure Overplots

Each day's temperature (*+) is plotted on a Centigrade scale. The
corresponding pressure (A is plotted in dbars (right). Pressure is
plotted with the deeper values at the bottom of the page.
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APPENDIX A

Prior to GUSREX there were three small experiments which made use
of SOFAR floats. The float data from these experiments has not been
included in any previous data report; therefore we present it here.

Ring Floats
Floats RI2, RI6, and RI7 were launched in a cyclonic ring

centered at 32°40' N, 68°55' W during late September-early October, 1974.
An additional six floats (RI1, RI3, RI4, RI5, RI8, and RI10) were launched
in another meander/ring during October 1974. Floats RI5 and RI8 ceased
transmitting shortly after launch and were not tracked. A tenth float
(RI9) was placed in the Sargasso Sea between the two rings mentioned
above. The information for the ring floats is summarized in Table 9. Two
of the floats (RI6, RI9) were tracked up until December of 1975 (Cheney,
1977). There is no temperature or pressure information for the Ring
floats and therefore no vertical velocities or vertical displacements
could be calculated.
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TABLE 9

Ring Experiment Floats

FLOAT DEPTH LAUNCH DATE LATITUDE®N LONGITUDE *W
RI1 230 74 10 07 36° 46" 67°19"
RI2 750 74 10 02 32°40" 68°58"
RI3 770 74 10 08 36°32" 67°51"
RI4 990 74 10 08 36°28" 67°58"
RI6 1080 74 09 29 32°40" 68°58"
RI7 1050 74 09 30 32°38! 69°22"
RI9 1290 74 10 05 34°45" 66°59"
RI10 530 74 10 07 36°48" 67°20"

Long Range Floats

In preparation for GUSREX tests were conducted to determine ALS
tracking capability in 1977-1978. The initial engineering test float,
LR32, was launched in the recirculation area of the Gulf Stream. Nine
months later Float LR83 was deployed. Launch information is summarized

in Table 10. There is no temperature or pressure data for the Long Range
floats.
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TABLE 10

Long Range Experiment Floats

FLOAT DEPTH LAUNCH DATE LATITUDE®N LONGITUDE "W
LR32 1300 77 10 09 35°00" 61°00"
LR83 1300 78 07 29 35°00" 67°00"

Gulf Stream Floats

An additional test of SOFAR floats and ALS configurations was
conducted in 1979. Three floats GS72B, GS73B, and GS74B were launched
near but south of the axis of the Gulf Stream (Table 11). The results
from the Long Range and Gulf Stream experiments have been discussed by
Schmitz et. al., 1981.

TABLE 11

Gulf Stream Experiment Floats

FLOAT DEPTH (m) LAUNCH DATE LATITUDE’N LONGITUDE "W
GS72B 700 79 06 06 38°24! 67°54"
GS73B 1300 79 06 06 38°24! 67°54"

GU748 2000 79 06 07 38°24" 67°48"
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APPENDIX B
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