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The enclosed two reels of magnetic tape contain the SUFAR Float
data collected by Dr. Thomas Rossby, Univ. of Rhode Island.

This data set consists of 65 S0FAR Float deployments and contains
data ecollected over the period 1975 thru 1981,

&s.Uriginator supplied documentation

b..Other supporting documentation
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de.Two tapes (9 track, 800 bpi, ASCII, 120 char record, unblocked)
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data collected by Dr. Thomas Hossby, Univ. of Fhode Island.
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datz collected over the period 1975 thru 1981,
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Introduction

The period 1975 - 1977 was one of geographical exploration
of the Western North Atlantic with small clusters of SOFAR
floats. These floats, being of a new design, were developed
for the Polymode program. The design and performance
characteristics of this new float has been discussed in detail
elsewhere (Spain, O0'Gara and Rossby, 1980) and will not be
repeated here.

The exploratory studies comprise six cruises:

Chain - 127, October 18975
Gilliss 76 - 02, March 13976
Oceanus - 15, October 1976
Oceanus - 21, January 1977
Endeavor - 07, April 1977
Endeavor - 13, September 13977

The Chain cruise was the very first field trial of the new
float design. One of the floats launched at this time lasted
more than three vyears (float #1) .The Gilliss cruise to the
Nares Abyssal Plains (24°N, 62°W) was very successful, with two
floats set at 700 meters and three at 2000 meters. Some of the
scientific results of this study have been reported by Riser
and Rossby (1982) and Rossby, Riser and Mariano (1982). One of
the floats (£29) lasted almost five years.

The Dceanus cruise in October, 1976 launched six 700 meter
floats in the vicinity of a large eddy, which subsequently was
shown to be of eastern Atlantic origin {(McDowell and Rossby,
1378).

The January, 1977 Oceanus cruise was designed originally
to explore further the waters of the South Hatteras Abyssal
Plains and the hydrography of the deep waters along the Blake
Escarpment. Due to a wvariety of difficulties (including
weather) only two floats (%21, #22) were sucessfully launched.

The April 1977 Endeavor cruise was a combined operation of
float deployment and a density survey along 70 W. Four floats
were successfully launched (#25, #26, #27, £29).

The last Endeavor cruise was primarily an operational test
of the new float command recovery system prior to the Local
Dynamics Experiment in May 1978. One float was recoverad, %24,
and reset as #30. A cold ring SOFAR flocat that had been set
three vears earlier (Cheney et al., 1976) was also recovered.

We do not provide a discussion of tracking accuracy in
this report. The reasons are twofold. First, we are concerned
with wide area geographical properties of Lagrangian motion



where high spatial ‘accuracy is not crucial. Secand, and more
importantly, there are many trajectories where it was almost
impossible to know what the probable errors were, This was
particularly ¢true in 1975-1976 when the complete network of
receiving stations was not yet cperational and for floats that
were off to the southeast (floats $#6-10) or near the
Bahama-Caribbean Islands. For floats that are approximately
centered within the tracking network, the tracking accuracy
approches that of the LDE floats (Spain et al, 1980).

The data are presented as follows:

1) Float Statistics (Table 1)

2) Individual float trajectory plots with bottom
topography

3) Temperature and Pressure plots

4} 8tick plots of wvelocity

5) Spaghetti plot of all 700 meter floats

) Spaghetti plots of all 2000 meter floats.



Remarks on Indiwvidual Float Tracks

Float z1 - Telemetry was ocffscale for the first 549 days due
to a shallow launch.

Floats #1, 26 - £10 - These early trajectories are gappy due to
an incomplete tracking network.

Float #11 - The first fourteen days of the trajectory are not
included due to a very erratic float clock which
made tracking impossible.

Float 212 - This float was ballasted for 900 meters in an
attempt to set it in the vicinity of a remarkable
eddy that subsequently proved to be of Eastern
Atlantic origin (the "Meddy").

Float #21 - Due to ballasting problems this float went too deep
( >925 meters), and took approximately one year to
' equilibrate. .

Float #26 - This float could not be tracked reliably after day
3420. With the setting of an ALS for the Local
Dynamics Experiment, it was relocated and tracked
effectively starting day 3638.
Between the above mentioned dates, only a few
positions were obtained. These fixes have been
connected by a dashed line to approximate the
Eloat's path during this period.

Float Statistics Table

The float statistics table is a brief summary of all the
Pre - Local Dynamics Experiment Floats., In it 1is contained
each float number with its corresponding julian launch day,
launch position, julian fail day (that is, its 1last trackable
day) and the total number of days of data. Also included is
the range of temperature and pressure in degrees Centigrade and
the maximum velocity in centimeters per second.



Julian Calendarp

To shorten the representation of the date, a truncated
Julian day was chosen instead of the traditional day, month and
year. In true Julian time, the day starts at 12:00 noon
instead of 12:00 midnight. The Julian day used here starts at
midnight and uses only the four least significant digits. The
calendars on the following pages show year-days, and month-days
for 1975 through 1981.

Plots

The float tracks are plotted on a Mercator projection:
superimposed on this is bottom topography. Three positions per
day are plotted. The first positon of the day is marked with a
large dot and the second and third are marked with a smaller
dot. Every tenth day, an arrow head with its corresponding
Julian day label, indicates the direction of the drift. The
"D" or "S" in the lower right hand corner signifies a deep
(2000 dbar) or a shallow (700 dbar) float respectively.

During the history of float 26 was a period from
approximatly 3420 through 3638 where only a few positions were
obtained. These fixes have been connected by a2 dashed line,
thus indicating the float's path during that time.

Temperature and Pressure Plots

Temperature and pressure, when available was plaotted for
all floats, Pressure (4 ) in decibars is scaled on the left
margin, temperature (+) in degrees Centigrade is scaled on the
right margin, and the corresponding Julian day 1is oprinted at
the base of the plot.

It is worth ©pointing out that the telemetry subsystem on
the whole, has been very sucessful. Of the 20 floats in this
report there were only four with no temperature telemetry and
three without pressure telemetry. Included in the above
mentioned telemetry failures is float #24, which only lasted
eleven days and had neither temperature nor pressure telemetry.
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INTRODUCTION

This is the final report of all SOFAR float data collected during
the POLYMODE Local Dynamics Experiment (LDE) and the post-LDE period.
POLYMODE was a co—oparative experiment conducted by the United States
and the Union of Soviel Shcialists Republies. It was an outgrowth of
the United States' Mid-Ocean Dynamics Experiment (MODE) and the Soviet
experiment POLYGON. As part of POLYMODE, the LDE was to explore the
dynamics of the mesoscale eddy field in a region more energetic than
the MODE area. A secondary goal was to look at the interaction between
mesascale eddies and ths mean flow. While these ohjectives were
similar to those of MODE, the LDE was a more intensive study designed
to produce more aoccurate results.

Forty SOFAR floats, which telemetered temperature and pressure,
were deployed for the LDE. Twenty of these were ballasted to float at
- a depth of 1300 dbars, and twenby were ballasted for 700 dbars, The
floats were launched approximately 500 kilometers southwest of Bermuda
i oa 2°%2° area centered at 31°00°N 69 30'W. They were acoustically
tracked by four shore pased receivers and four Autonomous Listening
Stations (ALS) from May 10, 1978 until Nov. 17,1978 for the LDE and
from Nov. 17, 1978 until gct. 18, 1979 for the post-LDE.

This data report discusses the new acoustic signalling and
receiving systems uzed in POLYMODE, the diata reduction, and data
aceuracy. 1Ine data are presented as:

1) Individual fleoat trajectory plots with bottom topography

2) Temperature and pressure plots

'3) Stieck plots of velocity

) Five day trajectory plots of 211 floats in the central LDE area
5) Spaghetti plot overlay of 700 dbar and 1300 dbar levels

6) Spaghetti plot with bottom topography

SIGNAL TRANSMISSION

POLYMODE SOFAR floats used a new signalling system in which an 80
second, swept fregquency, gopusbic signal was transmitted every eight
hours. An additional signal, representing alternately temperature and
pressure, wWas telemetered every 24 hours. Two sSweph carrier
frequencies, having starting frequencies of 250 and 259.375 Hz, were
monitored, These freguencies Were increased linearly every two seconds
to produce a total sweep of 1.523 Hz in B0 seconds.

411 fleats on the same freguency transmitted identical aignals.
Floats were identified Dy using their scheduled transmission times and
their approximate distance from the receiver to estimate the signal
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time of arrival. The temperature and pressure signals, which followed
the first, second, or third signal of the day, provided a redundancy
check on float identification.

Float Etransmission schedules were arranged to allow a maximal
separation in time between the transmission of different floats., This
Wwas extremely important since signals which overlap (arrived within 80
seconds of each other) interfere with each other so that neither can be
identified, and signals which cross slowly (arrive at approximately the
same time for several days) are diffieult to correctly identify once
they do separate. A minimum of 10 minutes between signals was the
largest time separation that could be allocated on the 250 Hz channel
since several of the pre-LDE floats were still being recorded on that
frequency. The 259 Hz frequency was used only for the more rapidly
dispersing 700 dbar LDE floats, and a separation of 25-30 minutes was
maintained in the transmission schedule on that fregquency.

SIGNAL RECEPTIOHN

Eight receiving stations recorded the float signals (Figure 1).
Shore based stations were located on Bermuda, Eleuthera, Grand Turk,
and Puerts Rico. Autonomous Listening Stations (ALS) (Bradley, 1977}
were deployed at various times on the Blake Spur, east of Sable Island,
north of Bermuda, and southwest of Bermuda. For the LDE, all shore
nased stations and two ALSS were in operation (Table 1). But, during
the post-LDE period, the Grand Turk hydrophone failed, and the stations
housing the Eleuthera and Puerto Rico recelvers were shubt down. The
ALS situation was bebter: one ALS was deployed at the begining of the
post-LDE, and two more were deployed when the first was recovered ,
however , no AlLSs were available for subsequent post-LDE use.

L dual conversion, hardlimiting system was used for the
receivers. Each receiver system consisted of a hydrophone,
preamplifier, narrow bandpass filter at the carrier frequency, and a
mixer stage that heterodyned the input to 23 Hz, (the center frequency
of the bandpass filter). The oubput was again heterodyned to
approximately 1.5 Hz and hardlimited to produce an output of 0 v for
negative voltages and +12 v OC for positive voltages. Each channel was
sampled 10 times per second and recorded on a cassetile tape (Figure 2}.
The data was recorded in binary form 0 v was recorded as "zerg", and
+12 v was recorded as "one". Walden (1976) provided a detailed -
description of the receiver hardware used on the shore based station.
This processing procedure records no amplitude information. The 1-=bit
phase digitization is a tremendous compression of the incoming
information., Despite this compression, at the recording rate of 10
bits per second, each LDE shore based receiver produced a data bit
string over 164 % 10° bits long, for each frequency during the 190 days
of the LDE.
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TEMPERATURE AND PRESSURE

METHOD

A 48 hour average of temperature Or pressure Was telemetered once
a day. It was encoded in the form of a variable delay signal which
followsd 120-600 seconds after one of the eight hour signals. For
example, a float could telemebter temperature on pdd Julian days and
pressure on even Julian days after the third signal of the day. The
actual temperature is then calculated as:

T =T, + S:AT

where T is the basz temperaturs, S is seconds of delay from the maln
signal, and AT is the temperature rate of change per second of delay.
Actual pressure is calculated by the same method using a base pressure
and a pressure rate of change per second of delay. The scheme provides
temperature ranges of 6-16°C for shallow floats and 4_7°C for deep
floats and pressure ranges of 500 dbo- 900 db for shallow floats and
1100 db - 1500 db for deep floats.

TEMPERATURE ACCURACY

During the R/V Gyre cruise {7T8-5-6), 51 STD casts were taken
within the dispersing float array. For 11 floats, three S5TD casts ware
taken at intervals in the vieiniby of each float for eight floats, two
9TD casts were taken; and for the remaining floats, one cast wWas
taken. We have compared the STD temperatures at the telemetered float
depth to the corresponding float temperatures. Since the telemetered
data is a series of 48 hour averages, a weighted average of the tuo
transmissions bracketting the time of the ecast was usad for the
comparison. !

A frequsncy distribution of the difference betwsen float
temperature and S5TD as a funetion of float depth is shown in Figure 14,
The temperature differences are much greater for the T00 dbar floats
than for the 13GD&dbar floats, The 11 shallow flaq}s had a mean
difference of .09 C and a standard deviation of .25 C. The 10 deep
floats had a mean of .034°C and a standard deviation of .03°C. When
the mean differences are divided by their corresponding vertical
gradients, they become equivalent to four and 10 meters offsets, at 700
and 1300 db respectivly. These results show that temperature
differences betwsen 3TD and the same float showed less variation than
temperature differences betwaen STD and different floats. This implies
that errors are primarily due to variations in float calibration not
the small scale processss in the ocean belween the float and the STD.
The discrepancies are probably due to drift in the pressure sensor due
to the large sustained pressure after launch. The temperature 5ensors,
on the other hand, are not subject to this kind of mechanical stress,
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Toble 4. Becovery /Fallure Table

Flont Comments

e Reeovered on 37T18. Too shallow, telemetry off scale.

qH Hot recovered. Falled on 3650.

HE S Icowvered on 3715,

Hir Meeowvered on 3710,

T Mot recovered. ‘lToo wenk to track after 2780. Telemstry off scale.

av Mecoverod on 3814,

] Mot recovered. Heleage command nekowledged, but did not surface.
Tnsufficent datn te track after $159.
H Not rocovercd. Would not reply to any command. Insufficent data to

trock after 3856.

40 Necowvered on 3806,

41 Not recovered. Float stops transmittiang on 3939.

g NMecovered on J868E.

E4 Necovered on 37%1. Pressure off scale aflter 3706, probably due to
sinking because of less of tag line.

&% Hecovered on 3896,
40 Recowvered on 38105.
10 fecovered on 3719,
47 lecovered on 389%.

“f1 Mot recovered. Floot stops transmitting on 4012,
44 Not pecovered. Insufficient data to trock.

50 lMecoverecd om 371H.

| llecoverecd on 3714,

e ecovered on 3716,

-

M Mocovered on 4716,

nd Mot recovered. Would not reply te any command. Gap in track at
1995 due to crossing of baweline., Mowves out of recelver range after 4118.
55 Not recovered. Insufficent data to track after 4962.

Lo Necovered on 371%. All mignals stop at 3709,
a7 lecovered on J824.

58 Necovered on 3828. Too deep, telemetry off scale.

59 Not recovered. Oap in track during $8%0-4112 due to crossing
baseline. Moves out of receiver range after $153.

60 Wot recovercd. Folled on 3817,

ol Necowverad on WE13.

Hhi2 Mot recovered. Would not reply to any command, Insufficent data to
traclk after 3956.
Hi Hot recovered. Would mot reply to any command.

Ot Hot recovered. Releose would mot worlk. Gaps in data during 4818-4059
due to baseline crossinz. Insufficent data to track after 4164,

65 lMecovered on 3823,

66 Iecovered on 3823. No temperature signal.

67 Hecovered on S3821.

60 Mot recovered. Acoustically shadowed aofter 3B28.
0o Recowvered on 3819,

i Not recovered. Insufficent data to track. Extremely weak signal.
a4 Necovered on 382V,
&3 Hot recovered. Insufficent dota to track after 3817.
Ne lense conmond acknowledged, but did not surface.
e Mol recovered. Too wenk to trock after 2825.
n7 Mot recovered., Insofficent data to track after 3B17V.
ghe Recowvered on 3814, Temperature aond pressure off scale.
[ ot recovercd. Foiled om 3799,

e Fecovercd on S3826.
o1 Hot recovered. Lost on surfoce onm 3014,



Table 5. Float Statistics

Recovery Recovery Temperature Pressure Maximan

Launch Launch ATail #Fail Tatal Range Range Velocity

Flont Davy Pomition Davy Position Daya {Centigrade) {Deeibars) {Cr’Sec)
o 3643 30.972N 69.357TW 3717 29,6960 T0.397W 7o Wl 146 1-1461 21.3
a3 2643 21.00880 60.06061W 46830 51,1790 6B, 384W 3 4,17= %.50 1454=-1439 7.9
3t 3645 90,.70EN 68,902W 5715 23.8520 73.361W T3 4,52- <.B3 1376-1429 a8
B 6453 90.332N 69, 149W 5715 28,8500 72.6923W T3 &,.51=- 4.064% 1560%- 14 1.2
a6 4643 80.343N 69,350V 3750 G1.899W T0.389% 138 IisA 1459=-1501 13.4%
ar 3635 51.072H 70.253W 814 29,9740 73,704W- 176 4,70~ §5.20 1207=-137%3 17.7
a8 96480 91,4300 T0.102%W 4162 20.3050 61.393%W 324 3,.65- 5.75 12871417 88,3
39 659 91.76BN 69.847TW 3856 47.7a2N Y1.0891W 218 5.02=- 5.065 1276-1562 20,3
40 3630 31.767N 69.141W a806 32,2830 7v0.563W 168 4 BY— §.14 1293~-1328 Lo
1 Fe40 D1.4610 69.500W 9959 51.284H 70.331W 320 &.66- 5.04 13:i6-1591 19.0
3 640 B1.2140 692.0676W o804 S2.529N 72,071V 13 4, 71— §.52 1268-1309 e
@ 640 31.0VIN 69.933W £791 31.880N 70.865W a2 4, 16— G.92 1302=-1301 175
G 3640 H0,695N V0,097V 4506 82,0180 T1.434W 1a7 &,¥2- 5,18 1208-13235 16.2
45 G641 D0.922N 69,6008 ool B0.5521 T2.093W 173 4,4D= 5.19 12985~ 1424 13.3
G+H 640 31,0830 69.593W G719 81.2040 o9,.987W o G, 6ue— 4.93 1297-1353 15,9
47 4641 D1.223N 69,27V5W JE0e a,B06H T2.01aW 164 £2.70- 5.43 12908-1353 it
48 3641 S1.4380 68.901W 4012 28.401N T1.219% ar2 &4, B06- 0.42 1280- 13590 18,7
50 641  50.927H 69.326W 2718 20,674l V2,517V Ta 4.63= 4.87 1297-1541 I Sy
a1 24643 30.696N0 69.501W 3714 23,9470 T3.6420 2 &,7a- 3.069 1241-1270 22.6
G2 641 31.084N 69,501V 3716 28.033N8 72.670W To 11.36-12.89 ToG- V39 Jd.o
a3 AG40 S0.917TH 69.670W 3714 27.997H 73.592W T3 10. 16—12.23 TaT—- 441 20.0
G Seap  S1.002N 69.920W 4118 92,2710 60.200W 479 11.64=15.26 G6h5- TED Sk
55 3640 31,2040 69,680V 4062 24,9360 69, 120W 423 11.19-15.50 677- TE8 8.0
36 g640 31,4370 69.499% 3707 31.474N Ta.465W 68 12,69=14. 86 6o0— T30 28.0
a7 715 31.2450 69.¢00VW 5524 34 0108 67.870W 112 12.21-18.99 672~ Y02 L B
58 642 S0.935N 69.338W 4628 92,0790 72.321W 187 NAA asn=- 991 a7.0
59 9642 A0.7190 69.495W 4159 96.822N 49.007W 403 5.17-14.587 5O0- T24 B3.0
60 A4l B1.977H 69.050W a1y 27.339K 70.504W 177 12.09=-13.05 G5B~ 7Ted 13.3
6l G641 91.222N0 69.333W a719 50,9310 79,923 i 13.57-15.943 6aE- 724 Ba.2
2 718 A1.3473N 69.370W 056 80,1110 76.344W 250 L1.41=12.95 699- TIT 12.4
63 719 41.333N 69.06066W 5830 20.691N ¥V.03TW 118 11.653-13.83 G92=- Teh 24.7
64 713 41,632 o2.331V 4164 ©1.856N 71.309W 452 12.38-14.72 a70- V20 18.1
63 4714 210300 00,3339 q029 34,9540 63. 105W 110 12.56=13.4% 679— Tla i?.3
66 9722 G0 9I17TH 09.502W 3420 49,8630 o7 .487W 102 Meoi 6B3- 737 23.6
a7 4722 21.07ON 68.9632W a2l B82.559N 62, 183W a3 12.22-13. 088 67o=- Y09 21.0
68 9722 40,9938 69.740W 4807 D2.7B5N 66.013W g6 12.19-14.608 G94- T16 i2.7
69 4723 91,2000 69.0062W 36812 91.294N0 64.750W a7 12.27-14.063 6RO~ 710 19,1
a4 4721 S1.06076 69.025W 627 34 540K T3.900W 107 11.56=-1%.11 6a9- TI2 21.7
B5a 721 41.60050 69.025W 4825 S532.2808 T1.669W ) 4.75~- 6.09 129 [1-1304% 17.0
o6 721 O1L.G76N 69,398W G025 20,5180 69,390V 935 4.82- 5.31 1264-1301 6.8
a7 aral G1.673N 69.,397W B2 59,2748 T5.376W 183 13.12-14.98 h43- 6T2 27.8
6o a7os ablL 062N 69,285 Sl 20,2820 T0.6EOW 03 L HAh 7.9
B9 g721 31.0963N 69,282W 4799 U0 6HON 62.812W 79 12.92-14.05 665— 679 20.6
ap 3722 30,944 69.017W 026 32.006N T1.028Y 185 4,.84- 0.07 1298-1328 18.2
1 a722 08,9768 69,TITW 4814 99.388N 7T3.003VW 44 4.84- 8.31 1293-1362 15.4

0t
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JULTAN CALENDAR

The use of truncated Julian days was chosen instead of the
traditional month, day, and year to shorten the representation of the
date. This speeds computing and simplifies programming. In true
Julian time, the day starts at 12:00 noon instead of 12:00 midnight.
The Julian day used here starts at midnight and uses only the four
least significant digits. For example, Oet, 18, 1978, 12:00 PM is the
start of true Julian day 2843799. However, in our notation, Oct. 18,
1978, 12:00 AM is the start of day 3799. Tables 2 and 3 show the
Julian days, year-days, and month-days of 1978 and 1979 for comparison.

FLOTS

INDIVIDUAL FLOAT TRAJECTORY PLOTS

The float tracks are plotted on a Mercator projection.
Superimposed on this is bottem topography contoursd at 100 meter
intervals (Pratt, 1968). Three positions per day are plotted. The
first position of the day is marked with a large dot, and the second
and third positions are marked with smaller dots., Every fifth day, an
arrow head, accompanied by a Julian day label, marks the direction of
drift. The "D" or "3" in the lower right hand corner signifies a deep
{1300 dbar) or shallow (700 dbar) float respectively.

TEMPERATURE AND PRESSURE PLOTS

Temperature and pressure plots are included for most flozts. The
dates of telemebry failure are noted in Table 4 for those floats not
plotted. Pressure (&) in decibars is scaled on the left margin,
temperature (+) in degrees Centigrade is scaled on the right margin,
and the corresponding Julian days are printed at the base of the plot.

It is evident that temperature averaging over 48 hours was
inadeguate to show the fine structure of rapid temperature fluctuations
at 700 dbars. Floats 52, 5S4, 67, and 84 are good examples of the need
for more frequent temperature reporting at shallow depths. Temperature
averaged over 12 or 24 hours wuld have greatly improved the quality of
this information. However, temperatures recorded by the 1300 dbar
floats were more stable, and the 48 hour average was certainly
acceptable.
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3/4/87
Dear George,

Sorry about the confusion with regard to the Sofar float data we
sent earlier. Somehow the original binary data tapes were sent rather
than the Ascii listing output tapes. We are now sending the Ascii tapes
which you should be able to read no problem.

Here are the specs. on the two tapes you've received:

Density: B00 BPI
Blocking: Unblocked, 120 Byte Records
Format: USASCII, 1 File/Tape

The record format of the data is as follows: There are 3, 120 Byte
records for each day of data for all the floats contained in the file -
on each tape. The logical data fields have the following meaning (scme
of which you won't care about):

Record 1/3: PFormat (12F10.3)
1: Lat 0000Z

2: Long 00002
3: Lat 0800z
4: Long 0800%Z
5: Lat 16002
6: Long 16002
7: U 00002

B: V 00002

9: U 0800z
10: vV 0BOOZ
11: U 16002
12: Vv 16002



Eecord
1:

2/3:

Temp.
Pres,
Temp.
Pres,
Temp.
Fres,

Format (9F10.3,29X,1H0)

goooz
0000z
0gooz
0B00Z
1600Z
16002

Actual Temp
Actual Pres

W00 w) h W ks Lt R

Telemetry Transmission Time

Record 3/3: Format
l: Float #
2: Julian day
Security Code of Tracker

(8I6,6F10.3,216)

Julian day when float tracked
(0O=None)
(l=used,0=not)
# Points smocothing for position

Clock correction
: Doppler indicator

: # Points smoothing for telemetry
rate of change 00002
rate of change 00002
of change 0800%Z
cof change 0BO00Z
of change 160032
of change 16002

Temp.
Pres.
Temp. rate

12:

13

14:

152

l6:

FPres. rate

Temp. rate
rate
Not Used

Interpolated Data Flag

Pres.

Note that for Record 1/3 a missing position or velocity will be
flagged by 899,
by -1.0. And for Record 3/3 a missing rate of change of temp. or pres.
will be flagged by 999,

For Record 2/3 a missing temp. or pres. will be flagged



Lastly, the file on the first tape contains all data for Sofar
floats 1,6-16,21,22,24-27,29,30 and covers a span of julian days from
day 2686-4815., The file on the second tape contains all data for Sofar
floats 32-48 ,50-69,84-91 and covers days 3639-4164. Floats are not
seperated from one another by any special records or by end-of-files
{(thus one file/tape). However the end of the data, within khe file, is
signalled by the last three records having ne data flags (-999 cr -1)
and the wvery last record will have a float & of -1 in the first data
field.

Hope you have no trouble decoding all this. Give me a call at
(401)792-6520 if you have any further guestions.

Sincerely,

Wbk )

ohn Lillibridge



AdRw 403 we Ag pamo| oy *{f 0N

P03 40 3| gRLJEA 15414} 1= JO Jdagunu 1e014 B Ag pIIedEpul SLoaLLd joo i
"20D9T <494 1=1 31}9 pur 'Ip0ED <0y |=2

3118 '70000 404 1= LG 'PIIP(OOJBIUL SEM |TALLJT 4O awijy [PubLs 41 *0*06E

v Daubisse 51 sbueyd jo seIva a0y Piep Dutssiw  CAep aod aaw abueys jo savy

beps jeataue jo awy peubys PaIE DOaEIL] Tgl
pasn oy "gl
70091 38 sbueyD o BITJ Bunssadg  p]
70051 1% 2BURUT 10 21F4 BanyTasdwa| "1
0080 3° abueyl Jo FIvd adnssadg  t7|
20080 10 abueyd 1o @jes auniedadway 11
70000 38 sbueys Jo 31ea aunssaag Q]
70000 3% sbueyd jo 23R4 sanyvaadus) i
[025p @2uLs Ajuo pasn) A41BWa|3] 40) 4I0OWS O3 pasn siwod o Jdaguny  Cg
10250 83ULs A|ud pasn) suorgLsof Ja) 4Iaows 9] pasn siulod 40 Jsquny g
(D25¥ asurs
Aluo pasn| pash jou=Q 'pasn wo13334.00 Japddeg=1) Bepy dajddog g
{D26p 23uLs A|UD pasn) a11J ¥J1%3L UL UDLI354403 XI0(3 JD 0N pJnIAE g
PRYIEJ] SEM IRD() Aep uRLpnp  cp
AAEAT AU pAJRtIAd oys aojeaado 4o 8p03 K3iangag “E
Aep ueinp vz
fEgunu jeap4 U
(912°E°D149°919)1VWHOd £ "ON P40DSY
TEPUDTAS UL SE 3wyl wOLSSIWSuRd)  *0°1- paufitsse si elEp Burssiy saegroap
vl uEah 5L @anssaag  capesbiiven sspabap w uaalk 51 aanivapcwa
IWiy woissiwsuRdy Aujswaiay g
{Aluo sfBp Bunssado uo) sJnssadd |eniay o
(AlUD sABp BanIP430Wady uD) BJNITJBBWET |En1dy ‘i
0000 39 adnssaayg  *g
10000 1% Banivdacws) g
10000 3® adnssadg g
70000 1f sanjeasauws)
L0000 I adnssoag g
Z0000 3% @dnjeamdis) o
[E70T46)1yWE04 2“0y panzsy
"0°ESE pRuUbLSSE S eyEp Bulssiy  Cpuoass aad SJdlawluan
Ut su &qio0iay  "anl1ebau ode 353m pue wINDS pup ‘aaritsod HJP 15es pup
uidon  cssauabap jewioap pue sapabap wy uanth ase apnicbua) pus 20NT17E7

20091 3¢ ) g1
20091 30 N °13
20080 1% A ‘01
20080 1% 1 ‘B
. 20000 1€ A °
10000 1@ 0

B
£
20007 e apnysbuoq g
Z009T 3@ apnyiiey g

10080 3% apnijbucy -y
Z00BD 3¢ apniliey g

20000 38 Bpniibuon g
20000 1% apnijieq -

(£°01421) IvwyD4 1 "on paooay

Aep oAy - I ULYT1A pus

JEYunU. 3ROy Aq pasdpso aoey - Aep o oaad Jem ) 434 Spa03a IvuT ade |

{A11ded ppo Jou uase dagiiau taty ) pasoubil jig . d jEaaIET
TT ™9 14




IR R S
w0

= Py
"

Ao T el 0 O el Tl s O e T e P e O

G
ALIIODT3A
WNHTE LW

voe1
£°81

. . .
LT == % B st P LD P b By
R e ] ™

rd

"

vl W
O L0 =3 0D A
T =

"E8

e B e e i AL I T S A R N e R
i '
P
s

¢k
8
g L
“rg

=
*
L
5t ]

“rE

=T M e WD D WG

-

it e R T N S < ey T YL I O O S T B 8
o niFlHr*F”u-1MHﬁrdH-ﬂwimqq1:m

-

IR T R T

O L0 =5 s (7 073 = o W03 W0 o

=

ALTI0T13A

WOWT AV WAHINIW

"ERZl
"EbET
‘5§93
L
TEry
vadl
“1Bal
549
"H89
"rag
AL
TEgd
RSO
THL9
e
"BGE
o
‘889
‘HeS
“had
2L
“BGT
TELE

"HEI1
"ARal
TFEE
8921
"E1E1
“S6al
"BLEdR
"fBET
"fBEl
Rial
"WIET
THLET
TSI
"18v1
553 H4d

"ZHEL
"BZET
“RLT
ErEExng
‘249
“1IET
“YOET
e
‘g1
TEEL
“BEL
“LEL
A
ST
T99d
T
"EZL
"H5L
RS
156
TE2AL
RéL
tBaL
RO
18
‘B
"BHLZT
"1ZET
"9AE]
"ESET
*ESET
yevi
*EEET
TIAST
"BHET
*16ET
TE2ET
a1 o
AR A
*BLET
1A
‘Byvl
TBEEF T
‘BStl
T1avi
5534d

HIOW T HWH

Wd BZ:BP:T1H P3-BZ-EQ

|
FE'¥
621
LR RN
21'E1
28" ¥
5L F
9511
L2 21
EI"Z1
A Al |
LR R
ag-zt
EE"Z1
E9*TI
Tro1l
L5 ET
BFTET
i1
L BN
r2rz1
R |
g1t
Fa'1n
91" i1
9E"TT
5L ¥
E9 ¥
gy
gLy
Fa- v
SFP'F
2L
a1ty
1L F
59° ¢
B
2 s
5E*E
gLy
LETL .3 3
i5°¥
25"y
£ET'F
LR N
di3L
WIOHINIK

{E™S FEQ9 69—
Igtg L¥¥ B9-
SEH I ciIF" 29~
P 92E 69~
BE"FI 2EE " B9=
1£°9 YZE'BY9-
BE"9 GZB BS-
I +1 cIB 69~
Eg°+v1 LS5L°F9-
B9 kI LIF 59~
BE"ET 55H" 19~
R LT e " 899<
b e | E8T 80
BE" VI Sl 18-
EB"ET FFo B9~
CE 21 SFE" 9=
EE"G]T &:1E Tik;
SH"ET L&t T

98 k1 S2F 69«
S5087 (75 O R B
9" 51 L1 BS~
E2"2l Bret o~
BEE"ET BB B9~

BE"S E9t "B~
LB ¥ 8F: " B5-
er’f €Ei "HE-
EF 4 98¢ ' B9~
EG"¥ a1 89~
Bl % @E9 83~
B1°5 EEEZ LY~
2675 L' BEY-
2E*S EEB" 89~
Y¥E'S L4709~
617G 235 89~
s9°g LER"GO~
b F A 1M @9~

g2ty 18F " 55=-
EiMax 597 65~
gy £El1i " @3-
EL"¥ BEGT89-
fal=Ra FEE H9-
HEnay 21" B9-
dHAL 15%3
HIKWI XYW

AUVWHNS 34VL NOILISOd HILSVH

Z0ETEL- TL1°@E
LBy EL- BZE"BE
12€ 69~ SkE"HE
eES FL- 192" 0E
It 5i- EPSIE
BLE L~ RIS @C
9FGTEL =~ 1L4E° 08
S6L7GL- Pag ge
§93°60- g3 1E
BLL"BI- Voe "€
LiG 89= VEV AL
BEY BRI~ Y56 AL
BRES RA- FRE'TE
SHFE T4~ £96'B2
LEHTLE- SZHTEE
19 "5/ HaE B
dv@ 8L~ TE€6 " E
BLELL- 14932
G EBLFE
Bl gd= Zbl'ne
EGB BI- LSETTE
GBY kL= GEF1E
L = T Y82 TE
LEE"SE- ELHTTE
FLB EL~- £66" L2
142 FL- EEg B
2r9Ed- 6E6"BE
LTE gL - AHE"BE
BEL" = magtae
LEEEd- 290" L
YEEZ B/~ BBS 62
ShE 2L SEE "B
R HEL BE
BEIE L~ 211 PE
yPlETEL- S5.L€°HE
B e SP3"6E
BOE 1L~ BOL"PE
are " Fi- Al ¥ €5
erF L= 986 °FE
2hi"El- Y662
A I G166
POLTEL- HoEpTad
[9E"EL~- 156°82

R R B ETT"TE
149 @i~ YEY "6<
L5TM HiNOS

Chsers

LERTEE
9GE*2E
b AR
91F° 1K
YLE2°EE
FES"TE
FBe L
B¥STYE
252 "EE
BSE"EE
K58 ZE
BB EE
YCE"RE
YIig-gE
gy~ 1E
CLATEE
Bl¥"EE
FTE £
HERGE
BGE " CE
0, B Sl
EFIT2E
19652
GOETLE
LLBTTE
YERTIE
ef{I"IE
il Bl
ELLIE
a8’ gE
Say 1L
18¥°1E
BIy"2ZE
L£ST"ZE
EZg"dE
SEE"LE
EBE"LE
EFLTLE
JL9°BE
FiF EE
54228
145 82
SZETIE
HAT'1E
g28°"1E
HLHO

i 71-(d) b

Ef
G0
64

EAL
56
B
LEl

94
B&
2l
"Il
£ar
811
Pye
a4
LLT
Zhl
£81
211
B3
EZ¥
bL¥
8L
b
ef
gL
2LE
¥al
e
941
£91
251
591
HEE
Bo1
gle
Fag
L1
BET
EL
EL
g
54
SAYd

Tvidl

i

¥IBE
9ZEE
GELE
rige
52RE
SZBE
GZHE
LZBE
BTEE
LPBE
12BE
£2BE
£ZRE
FaTY
HERE
S996E
GLLE
A10E
FSTF
HEZAE
¥ZBE
LHLE
o LR
arry
FTLE
JILE
PILE
gILE
2TE
rEBE
BILE
A1BE
948E
el
s
GSBE
JEBE
A58 E
291p
VIBE
FRLE
SILE
STLE
nsa9c
LTLE
d018

3170774

e&LE
Z22LE
| B
CCLE
TeLE
2£E
[SLE
IZ£E
EZELE
COLE
o R
caLE
pLLg
ETLE
ETLE
ETLE
L¥Se
lvot
Z¥9E
Z19E
ElLE
a¥9g
grag
FiaE
B¥ag
1F9E
E+9E
TFSE
1¥8E
I¥SE
gr9g
[r9E
Frag
Erog
groc
g¥9E
EEQE
hEYE
BESE
BE9E
Erac
Ev9E
EfaE
EF9E
E¥9E
LUvLs

2 1504

e
g6
64
ag
L8
ag
&B
ve
69
g9
£49
Q99
59
¥a9
£9
£58
)
a9
65
BS
L5
85
G5
¥5
ES
29
[s
s
ar
Ly
ar
S5y
vy
£r
2r
1y
By
GE
£
LE
9g
SE
FE
EE
ZE

LYo g
LY¥o3m
LYD148
Lyol4ig
LYo 4&
L0148
lvoade
LYaT 48
LYo ddr
Lyo14g
LYo 4@
L0 4
Lyodg
LVOT 48
LYg140
Ly074dp
LVOT48
LYD74m
R-Isle 1
LD 48
LYo iy
LYo 48
LYo ig—
Lvoda
10740
L0748
igaid4gy
Lvo4n
Y048
L0488
Ly04n
AY¥a4m
Lvoi48
AW0T 48
LYo 4y
LYo 4a
1v04a
vol4g
Ivoi4g
Ly 49
iv0T48
N4
LY0T 48
LY0T 48
L¥0de

a

Lot
- L% 9%



S . .

f3 o -
PRE-LDE FLOATS _ /. P IMASTER POSITION TAPZ SUMMARY 63-20-€4 2102135 FM
¥ TOTAL _wm..w\m.__ _‘ﬁ..ma\ MAYIMUM  MINIMUM  MAXIMUM  MINIMUM  MAX THUM
START STOF  DAYS KORTH SOUTH WEST EANT TEMP TEMP PRESS PRESS VELOCTTY
rLOAY | 2GHE  3BSA 1§47 23,878 26,713  -74.882 -62.703 4,90 2.60 e R T 2n.¢
rLOAT B 2B4l  31lh 266 25.0:8 22.135  =LE2.16S  -49.548  1:.21  1£.49 “2. E33, 17.7
DELOAT 7 2B<4 3637 770 24,288 22.487  -B4.743  -59, 427 3.73 3.45 2408, 1457, 16,1
SFLOAT 8 20«4 3856 932 74 L2IE 21.433 -r9.704 LB 343 210, 1rez, 15,
BFLOAT 9 2848 4517 1178 25,603 17.584  ~f9.605 3 1z.%2 Gu2l 764. CH4 . 257
AFLOAT 18 2844 3611 517 24.3¢3 22.657  -05.5F0 77 2.18 ».18 2055, 1995, 14,8
SFLOAT 11 3ELS 330 £9 i4.512 20,333  -31.8:3 GA3 WY war Aowww BEE . 78%. 2z,
BFLOAT 12 3855 4799 57 g 24.523 19,231  -74.4/4  =&s5.lez 11,18 SLad KAFIHE ma WA By
AELOAT 1T D50 nnas tFe 7R TELINA =ESNYR -R2UFES t3lle pyiap 12, can, e
AFLOAT 14 3954 3404 351 z4.714 21.83¢0 =13.99%  -8B.i.d 13,58 4.6 71l BEL., ai .z
GFLDAYT 15 3§51  3HBE 16 15.553 z4.956  -£92,596 11.85 11.81 715. GI6 . 14, 1
SFLOAT 16 30L& 3885 19 Z4.7586 23.547  -y@.516 REMEE  ww Rk 779, Fo7. 4.2
SFLOAT 21 3168 4815 1918 Z9.7#2 22.786 -V7.177 12,74 5,724 i1 BED . io L
AFLOAT 22 3171 341z 244 E7.001 24,767 -i3.182 1£.93  14.65 724, 692 e
AFLOAT 24 3241  325¢ 167 79.824 28,724 -, 181 R e T TR i AL
BFLOAT 25 3252  397: 717 (B.500 22.886 -75.7u1 13.53 11.96 714. E74. 24.¢
FLOAT 26 3251  398¢ 279 Z8.5F] 28,1898 -76.148 15,98  12.50 702, E14. 76 .
OFLOAT 27 3248  3alb 577 %1.7F4 P4, 440 -6.9T8 2.B7 3.49 2104, 1995, A6 Ji
BFLOAT 29 329  416% 9]7 £9, 4us 24.347  -11.445 3.13 T.53 2181, 1927, 15.%
GFLOAYT 38 3418 287 458 32.8°89 26.529 -76.530 14.83 17,93 677. £37. 25.€

b

e AL T
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TABLE IXNA : 545 L
- F oy I
JULIAN DAY NUMBER, 1900-2019 ;
. 1!
DAYS ELAPSED AT CREENWICH MEAN NOON ’
a0 | Febi0 | Mar0 | Apr0 | Mayo | Jused | Jul #0 | dvz.0 | Bepto0 | 0.0 | Novw.o | Decn 1
1960 | 243 6034 | 6905 | 6094 | vass | 7035 | 7080 | 711g 7147 | 7178 | 7205 | 7230 | To6e % i
1961 300 | 7331 | 7359 | 7300 | 7420 | 7431 | 7481 | 751+ 7343 | 7573 | 7R04 | Toas o : 3
1052 " 7063 | 7096 | 7724 | 7755 | 7785 | 7816 | 7816 | 7877 7908 | 7938 | 7069 | 7o09 = 8
1053 - 2030 1 5061 | 8059 | 5120 | 8150 | 8181 | 8211 | §242 | 273 8302 | 5334 | 8364 _ L
+ P B395 | 8126 | 8455 | 5456 | 8516 | 8547 | 8577 | $00S | 599 8669 | 8700 | 8730 - i 3
1903 | 243 5761 | s7u2 | sson | gss1 | sss1 | so12 | soso 8973 | 9004 | 0034 | 9085 | gpas > 1
066 2126 | 9157 | 9185 | 9216 | 9216 | 0277 | 9307 | 0338 | oann 9399 | 0430 | 9480 ;
1967 9301 | 0522 | 0550 | 9381 | 9611 | anaz | o672 | 0703 | no%y 0764 | 9703 | 0825 _ |
06S o520 | 0857 | 9016 | 0947 | 0077 |*onos | 002a | ooso | dlog 0130 | 0161 | 0191 L
244 0222 | 0233 | 0281 | 0312 | 0342 | 0373 | 0403 | 0131 0465 | 0495 | 0526 | 0556 : o
234 0387 | 0518 | 0646 | miv7 | o707 | 0733 | o7rs | orng 0830 | 0860 | 0301 | 921 ] 7 on
MRAz | oS3 Lot | o2 | 1oe2 | vies |33 | 1164 | 1105 1225 | 1256 | 1256+ e { I
L3V [ 1ais | 1357 a5 | 1405 LEGD | 1499 | 1530 | 1561 1861 1622 | 1652 t : ek
1083 | Inhd | 1742 | 1773 | 1503 | 1834 | 1854 | 1805 | 1098 1956 | 1987 | 217 : -
2043 | 2070 | 2107 | 2138 | 2165 | 2199 | 2299 | 2260 | 295y 2321 | 2352 | 2382 f— B
242 23131 2444 | 2472 | 2503 | 2533 | 2564 | 2504 | 2823 2650 | 2686 | 2717 | 2747 Hisigie: §
2775 | 2500 | 2538 | 2860 | 250 | 2030 | 2060 | 2061 3022 | 3052 | 3083 | 3113 LS L
31441 3175 | 3203 | 3231 | 3264 | 3205 | 3325 | 3336 | 3305 3417 | 3448 | 3478 _ = F
3300 | 3540 | 3503 | 3309 | 3679 | 3660 | 3500 | 3791 3752 | 3782 | 3813 | 3343 - §
874 } 3005 | 3033 | 3964 | 3004 | 1025 | 1053 | 1055 | 3153 4147 | 4178 | 4203 7o 3
24% 4230 | 4270 | 4299 | 4330 | 4360 | 4301 | 4421 | 4250 4483 | 4513 | 4544 | 4574 i : S
4000 | daun | 4664 | 4695 | 4725 | 4756 | 4736 | 4817 | 484 48v8 | 4900 | 4030 - 3
S070 | S0 AN2G | K060 | anin | 3121 SLal | 5182 | 5713 | 3243 2374 | 5304 53 7
335 | 5306 | 5304 | 5425 | 5455 | 5486 | 5516 | 5547 | 2a7s 5603 | 5639 | 5669 S <
5700 | 5731 | 570 | 5791 | 58521 | 5352 | 5982 | 5913 | oot 5974 | 6005 | 6035 4 3
244 6066 | 6097 | 6125 | 6156 | 6186 | gor7 6217 | 6278 | 6300 | 6339 | 6370 | g400 g o
6331 | G462 | 6490 | 6521 | 6551 | 6582 | 6612 | 6543 | gnoy 6704 | 6735 | 6763 3 H - -
790 | 6527 | £355 | 6350 | K916 | 6947 | 6977 | 7003 | 7046 7069 | 7100 | 7130 i H -
7181 | Ti02 | 7221 | 7252 | 7253 | -7313 | 7343 | 7374 | 7403 7435 | 7466 | 7405 ; £ -
7527 | 7555 | 7586 | 7617 | 7647 | 7578 | 7708 | $7i9 | 77r0 78O0 | 7831 | 7861 |- -l -
"24% T892 17023 | 7951 | 7osz | spio 8043 | 8073 | 8104 | 8135 | 8165 | 8108 g225 s
8257 | 8258 | 8316 | 8347 | 8377 | 8408 | 8438 | 8460 | 8300 8530 | 8361 | 8501 - Al
8622 | 8633 | 8652 | 5713 | 8743 | 8774 | 8s04 | 8335 | s508 8396 | 8027 | g057 . -, . o« CRD
8958 | 9019 | 0047 | 907s | o108 | 0130 | g1en | eaqp | 0331 | pons. -9202-( - 0322 — :
779853 | 9384 | 94127 0443 | 0473 | 950¢ | 9332 | 9565 9596 | 9626 | 9637 | 9587 R &
242 9718 | 9749 | 9777 | 9503 | 9833 | 0360 | 0sp0 | 9930 9961 | 4091 |*0022 | gosz - 50 £ Bl
245 0083 | 011¢ | 0143 | 0174 | 0201 0235 | 0265 | 0208 | o397 0337 | 0388 | 0418 Tl
0329 | 0480 | 0508 | 0539 | 0350 | 0500 | 0530 | 0861 | oegs 0722 | 0753 | 0783 :7 A H
OS14 1 0845 | 0373 | 00DY | 003 | 0963 | 0095 | 1025 | 1057 1087 | 1118 | 1148 P E
1179 | 1210 ] 1235 | 1269 | 1290 1330 [ 1360 | 1301 | 1499 | 1450 | Ja57 | 1e73 e s :
245 1544 111575 | 1604 | 1635 | 1665 | 1696 | 1728 | 1757 1788 | 1818 | 1849 | 1570 RN 521
1910 1041 1963 | 2000 | 2030 | 2061 20491 (- 2122 | 2153 2183 | 2214 | 2oa4. R | ¢
2275 | 23006 | 2334 | 2355 | 2395 | 2425 | 2456 | 2487 | 2515 2548 | 2579 | 2600 R
2640 | 2671 | 2699 | 2730 | 2760 | 2701 | 2821 | 2832 | 2883 2013 | 2944 | 2974 eophsE L B
8005 | 3036 | 3065 | 3006 | 3126.| 31s7 | 3187.| 3215 | 2246 -3279 (3310 | 3340 S L ITEHTOR
245 3371 | 2402 | 3430 | 3451 | 3401 | 3502 | 3552 3583 | @64 | 3p4s as75 | 3705 e & e
8736 | 3767 | 3795 | 3525 |-3856 | 3837 | 3017 | 3045 | 2070 4009 | 4040 | 4070 o (B
<101 4132 | <160 | 4191 4221 | 4252 | 4252 | 4313 4344 | 4374 | 4405 4435 ] : L %
$a96 | 4407 | 4526 | 4557 | 4587 | 4618 | 4648 | 4679 | 4710 | 4740 4771 | 4801 P T
4832 | 4863 | 4801 | 4022 | 4052 | 4983 | 5013 | 5042 | 5075 5105 | 5135 | 5166 Sl By £ o
245 5197 | 5228 | 5256 | 3257 | 5317 | 5318 | 5378 | 5409 5240 | 5¢70 | 5501 | 55031 = b I R % LS g
2382 | 5303 5621 | 5652 | 5682 | 5713 | 5743 | 574 | 5508 | nasn 3866 | 5896 S | B I
5927 | 3038 | 5937 | 6018 | 6048 | 6070 | 6100 | 6140 | B171 | ean; 6232 | 262 e 5
- 293 | G324 f 6352 | 6383 | 6413-|-6ret6474-1-65031 6535 1-ezes 6507 | 6627 RO i e < Sy 3:
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