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ABSTRACT

The Gulf Stream Dynamics Experiment was conducted in the region
Just northeast of Cape Hatteras from September 1983 to May 1985 to study
the propagation and growth characteristics of Gulf Stream meanders.
Data collected as part of the field experiment included inverted echo
sounders, current meter moorings, and AXBT survey flights. This report
documents the inverted echo sounder data collected from September 1983
to June 1984, as well as additional measurements made from April to
September 1983, Time series plots of the half-hourly travel time and
low-pass filtered thermocline depth measurements are presented for
twenty—-two instruments. Bottom pressure and temperature, measured at
seven of the sites, are also plotted. Basic statistics are given for
all the data records shown. Maps of the thermocline depth field in a

240 km by 460 km region are presented at daily intervals.
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SECTION 1

Experiment Description and Data Processing

1.1 Introduction

This report documents data collected using inverted echo soﬁnders
(IES) in the Gulf Stream northeast of Cape Hatteras from April 1983 to
June 1984. The measurements were made under the comblned support of an
NSF project entitled "The Dynamics of Gulf Stream Meanders" and an CNR
project entitled "Observations on the Current Structure and Energetics
of Gulf Stream Fluctuations Downstream of Cape Hatteras'". Other data
collected as part of a joint program conducted by the University of
Rhode Island (D. R. Watts, P. I.) and the University of North Carolina
(J. ¥. Bane, P. I.) included five current meter moorings with four
levels instrumented from 500 m depth to 500 m above the bottom and seven
AXBT flights over a larger geographical region., These other data will
be dodumented in separate reports.

The principal objectives of the combined experiments were:

1) determining the propagation and growth characteristics of Gulf
Stream meanders and how these vary downstream,

2) determining the detailed structure of the current and
temperature fluctuations associated with Gulf Stream meanders in the
study area,

3) 1investigating the baroclinic and barotropic energy transfers
between the fluctuations and the mean field of Gulf Stream meanders in
an area where meanders are known to be rapidly amplifying,

4) testing for possible generation of deep topographically frapped

waves by shallower Gulf Stream meanders, and



5) determining the deep current structure and whether
topographical control of Gulf Streém meandering occurs in the study
area.

Additionally, these data will be used in cooperation with other
ongoing investigations of the Gulf Stream in the same region,
Collaboration with p. Cornillon's satellite imagery project (NSF
supported) and H, T. Rossby's Rafos float project (ONR and NSF
supported) is currently underway to obtain detailed descriptions of the
meander characteristics.

To address these objectives, an array of inverted echo sounders and
current meter moorings were deployed in the Gulf Stream approximately
200 km downstream of Cape Hatteras, Additionally, bottom Pressure and
temperature sensors were deployed at five of the sites. The study area,
shown in Figure 1, was occupied from April 1983 to May 1985. This
report presents the IES data collected between April 1983 and June 1984
and a companion report (Tracey et al,, 1983) documents the data
collected from June 1984 te May 1985,

Initially, from April to September 1983, the array consisted of
13 IESs. It was increased to a maximum of 20 IESs in January 1984, and
this large array was maintained until Hay 1985. The IESs were located
on six lines in an approximately rectangular grid 130 km cross-stream by
360 km downstream. The instrument sites are shown in Figure 1 and
listed in Table 1. Bottom pressure and temperature sensors were
included at two sites aleng line B and three sites along line C; these
sites are indicated in Figure 1 by the solid circles. The instruments

were deployed and recovered during four cruises aboard the R/V ENDEAVOR
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Table 1. Instrument Site Locations and Data Returns.

1983 1984 1985

SITE LATITUDE (N}  LONGITUDE (W)  AMJJASONDIFHAMJJASONDJIFMAM
IES84B1 36°08.24 73%41,76 2.6,0.4.9:014.4.0:0.6.6:¢.0:¢. CER T T RFPPPI
IES84B2 35%48,27 73°23.08 XEXXKK
PIES84B2 35°47.81 73°26.99 XXX
PIES85BCH2 35°48.09 73%25.88 B:89.0:0.0,0.:4.0:0.0:0.0.4
PIES85BCH3 35°31.00 73°08.02 b 9:0.6:6.0:6:0:6:0.010:4'¢
IES84C0 36°38.06 73°32.90 XXX
PIES84C1 36°17.20 © 73°11.40 XXX
PIES85CCM1 36°15.23 73°09.89 D:9.4,0,0.0.4.6:0:¢:4:¢:9. CERR
PIES84CCH2 36°05.02 72°59.94 XXXXKXKX serraocnen
PIES84CCH3 35%°48.22 72°42,55 XAXXKX e veoesovnss
IES85C4 35°30.32 72°26.51 KR PR
IES85CS 35°11.80 72°10.19 L
1ES84D1 37%07.79 72%19.13 0:4:9.9.9,0.4.0:4::0.¢.9.0:¢. CUE I IR I
IES84D2 36°44.31 72°08.30 $:0:0.0,.0.4.9:0.0.¢.4.0. .0, CELT T TP
IES84D3 36°08.65 71%44,45 D.4:9:9.0,0.4:5:0..4.4.4 4.0 CUT IR PPI
IES84E] 37°23.13 71°38.89 6:0.0.0.4:0.0 0:4.0.¢.0:0:¢. CERTRR PRI
IES84E2 36°52.98 71°21,85 XXKKKAXEKKXKRKK
IES84E3 36°23.11 71°04.64 D 9:0,0.9:9.0.4.9:6:0:6:0:0:¢. QUL T TR TP E
IES84F1 37°37.42 71°00.02 $,9.9.6.0.¢.0:0.0.0:0.0:6:¢ CURR TR RTPPI
IES84F2 37°08.11 70°43.02 ):9:0.9.0.6.0:0.4.:4.9.¢.¢.¢.¢. CRR R T TP
IES84F3 36°37.96 70°24.76 > 10:4:8:6.0.0.0.0:6:0:0.6:¢. CERRR R PR PP
IES84G1 37°53.46 70°18.99 ):9:0.:0:0.9.0.0:0.0. CERRE R PPN
IES84G2 37°23.55 70°03.72 b 8.0.0.0:0:0.0:¢.0. CERRTE PFPEN
IES84G3 36°52,34 69°44,90 XEXKKHKKKK

X's denote data shown in this report. Dots denote data documented in
Tracey et al,, 1985.



(EN106, 22-30 September 1983; EN107, 1-3 November 1983; EN118, 1-18 June
1984; EN124, 11-20 January 1985), one cruise aboard the R/V COLUMBUS
ISELIN (CI8304, 16-27 April 1983), and one crulse aboard the R/V OCEANUS
(0Cl44, 9-19 January 1984).

1.2 Site Naming Conventions

The six cross—-stream lines are designated from west to east by the
letters B through G. The IES sites along each line are numbered
consecutively from 1 through 5, with site 1 located at the northwestern
end of the line. Along line C, an additional instrument deployed on the
~northern edge of the line was assigned the number 0. In this report,
each instrument site is referred to by both the l1ine letter and site
number. The site designator has a prefix of either IES, 1f 1t is a
stahdard instrument, or PIES, if it is a combined IES, bottom pressure
gauge, and temperature sensor. A two-digit code, either 84 or 85, 1s
used to indicate the year in which the instrument was recovered. For
example, IES84D2, the second site from the northern end of line D, was
recovered during 1984. Additionally, if a current meter mooring was
located at the same site as an IES, the letters CH were included between
the line letter and site number (e.g., PIES85CCH1).

1.3 Inverted Echo Sounder Description

A detailed description of the IES is presented in Chaplin and
Watts (1984) and will not be repeated here. Briefly, the IES is an
ipstrument which is moored one meter above the ocean floor and which
monitors the depth of the main thermocline acoustically. A sample burst
of acoustic pulses is transmitted every half hour and the round trip

travel times to the surface and back are recorded on a digital cassette



tape within the instrument. For the standard IES, a sample burst
typically consists of twenty 10-kHz Pings. Additionally, bottonm
Pressure and temperature can be measured and recorded. For instruments
with these oﬁtipnal génsors, the travel time burst consists of 24 pings.
Bottom pressure and temperature are not sampled in bursts; they are
average measurements over the whole sampling interval.

1.4 Data Processing

The raw data is recorded within the IES on Sea Data model 610
recorders. The cassette tape contains the counts associated with travel
time, pressure, and temperature measurements as a series of integer
words of varying lengths. All Processing was done on a PRINE 750
computer, except for the initial dumping of the data from the cassette
tapes onto a 9-track magnetic tape. This was done on the Hewlett
Packard 2000 series computer maintained by the URI Marine Technicians.
The basic Processing steps, which include transcription, editing, and
conversion into scientific units, are illustrated by the flowchart in
Figure 2. The data processing is accomplished by a series of routines
specifically developéd for the IES (Tracey and Watts, 1986) and these
are outlined below.

CARP: Transfers the data from cassettes to 9-track magnetic tape for
subsequent Processing.

BUNS: Converts the series of integer words of varying lengths into
standard length 32-bit integer words.

PUNS: Produces integer listings and histograms of the travel time
sample bursts. Provides an initial look at data quality and travel
time distributions. Used to determine the first (after launch) and
last (before recovery) 'on bottom' samples.

MEKOD: Establishes the time base. Determines elther the median or
medal value (at the user's option) of the travel time burst as the
representative measurement. Converts all travel time, pressure and



Instrument Cassette —J
Data Tape

1
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f
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Figure 2. IES Data Processing Flowchart.



temperature counts into scientific units of seconds, decibars, and
degrees Celsius, respectively,

FILL: Checks for proper incrementing of the time base. Missing data
points are filled by inserting interpolated values.

DETIDE: From user-supplied tidal constituents specific to each site,
determines the tidal contribution to the travel times and removes
it from the measured values.

DESPIKE: Identifies and replaces travel time spikes with interpoclated
values.

SEACOR: Removes the effects of seasonal warming and cooling of the
surface layers from the travel times. Plots of the half-hourly
pressure, temperature and travel time are generated.

LOW-PASS FILTERING: Convolves the travel times, pressures, and
temperatures with a 40-hour low-pass Lanczos filter. The smocthed
series are subsampled at six-hour intervals and Plotted.

OBJECTIVE HAPPING: Produces daily maps of the depth of the 12°C
isotherm.

The FESTSA time series analysis package (Brooks, 1976), modified
for the PRIME 750, was used to remove the higher frequency (tidal and
inertial) motions from thosze with periods of several days or longer,
which are the main focus of this project. The symmetric filter, with a
Lanczos taper, was designed with the quarter Power point at 0.025% cph
and the tidal cycle attenuated by 60 dB. The half-hourly travel timé,
pressure, and temperature data were low-pass filtered and the smoothed
output series (40 HRLP) had sampling intervals of six hours.

1.4.1 Travel Time Calibration

Variations in the travel times have been shown to be proportional
to variations in the thermocline depth (Watts and Rossby, 1977; Watts
and Wimbush, 1981). Calibration XBTs were taken at each IES site in
order to convert the travelAtimes (1) into thermocline depths (&)

according to the relation: §{ = Mr + B, where M is -19.0 m/msec and the



intercept B depends on the depth of the instrument. Regressions of 7
versus £, performed for several instruments, show that a constant scale
factor for M is appropriate for all these Gulf Stream sites. The values
©of B used for each instrument are listed in the tables in Section 2.

For practical purposes the main thermocline depth can be
represented by the depth of an individual isotherm. For this work, we
have chosen the 12°C isotherm since it situated near the highest
temperature gradient of the main thermocline and correlates welil with 7
(Rossby, 1969; Watts and Johns, 1982). The low-pass filtered travel
time records were scaled to the thermocline depths (Z;,) and these
records are shown in Section 4. The accuracy of the offset parameter B
is estimated to be *25 m for most instruments, Jjudged from the agreement
between the several calibration XBTs taken at each site. Relative to
this, the 40 HRLP Z,, values are resolved to +2 m.

1.4.2 Thermocline Depth Mapping

Objective maps of the thermocline (Z2,,) field in the array region
have been produced at daily intervals from these records. The boxed
region in Figure 1, oriented 064°T, is the region which has been mapped.
The objective mapping techniques were developed by E. Carter (1983) and
special adaptations for their application to the Gulf Stream frontal
zZone are discussed in Watts and Tracey (1985). Two results Presented in
this latter work are of particular importance to the objective mapping
performed here: 1) If the mean field is removed, the perturbations
have essentially isotropic correlation fields. 2) They show the

space-time correlation functions used for the objective analysis.
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The objective analysis is performed on the "perturbation fields",
which are obtained by removing the mean field from the input dataset and
nermalizing the standard deviation. To represent the mean field,
Z:2(X,¥), a third order polynomial was fitted to the mean values
observed during the April 1983 to June 1984 deployment period. The
function form of the polynomial was:

Zea(x,y) = By + ByX + B,y + B, x* + By,Xy + B,,y* +
ByyX* + BysX'y + Bya2Xy? + B,,,¥?

where (x,y) is the position in kilometers from the origin at 36°00'N,
73°30'W, B, is 5.767184E+02, B, 1s 5.752054E-02, B, is —3.939068E+00,
Byy is -1.113917E-03, B,, is 1.970595E-03, B,, i5 —9.249152E-03, B,,, 18
2.640075E-06, Byy, is -2.609863E-06, B,,, is 1.240944E-05, and B,,, is
4.856306E-05. The standard deviation field, o¢(x,y), was defined as a
function of the mean field depth, from a Gaussian form representative of

all IES records:

2
Z12(x,y) - 2,
C

0{X,¥) = A+ B exp -

where A is 50 m, B is (200 m - A), C is 200 m, Z, 1s 470 m, and Z,,(x,y)
1s the mean value at that (x,y) location. Figure 10 shows both the mean
and standard deviation fields in plan view.

For each output grid point, the objective mapping technique
selects, from all the input data within a specified maximum time lag (T)
and radial distance (R), the number of points (N) which have the highest
correlations. The output fields in Figures 11 and 12 result from
specifying N = 9, T = +4 days, and R = 120 km, and using the idealized
correlation function (Watts and Tracey, 1985) with an assumed noise

level E = 0.05.
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The output of the objective mapping is the perturbation field
(Figure 12) on a full grid of points, with 20 km grid spacing, within
the mapped region. The thermocline depth maps (alsc shown in Figure 12)
are obtained by renormalizing the perturbation field by the standard
deviation and restoring the mean. In this report, three diiferent slzes
of regions are mapped, depending on the locations of the instrument
sites. These are: 1) For the period from April to September 1983, the
region mapped is 200 km cross—-stream by 400 km downstream. 2) From
September 1983 to January 1984, it is 200 km by 460 km, 3) From January
to June 1984, it is 240 km by 460 km. The accuracy of these output
fields can be obtained from the estimated error fields, which are shown
in Figure 11. A detailed discussion of the accuracy is given in Watts
and Tracey (1986).

1.4.3 Temperature

Temperatures were measured using Sea Data DC-37B electronics and a
Yellow Springs International Corporation thermistor (model 44032), in
order to correct the pressure values for the temperature sensitivity of
the transducer. The thermistor is inside the instrument, on the
pressure tranducer, rather than in the water. However, once the
temperature probe has reached equilibrium with the surrounding waters,
it also provides accurate measurements of the bottom temperature
fluctuations (effectively low-pass filtered with a 4-hour e-folding
equilibrium time). The first 24 half-hourly points were dropped prior
to low-pass filtering, since the temperatures took 12 hours to reach
equilibrium within 0.001°c., The accuracy of the temperature

measurements is about 0.1°Cc, and the resolution is 0.0002°C.
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1.4.4 Bottom Pressure

Digiquartz pressure sensors (models 75K-002 and 76KB-032)
manufactured by Parosoientific, Inc. were used to measure bottonm
Pressure. They were Powered and controlled by Sea Data Corporation
model XP35 electronics cards, which wers installed in the IESs. All
Pressure measurements were corrected for the temperature sensitivity of
the transducer (Watts and Kontoyiannis, 1986a) using calibration
ceefficients purchased from the manufacturer. The half-hourly measured
bottom pressures (Figures 4.1-4,4) are dominated by the tides; however,
for some of the instruments, the pPressures also drift (0(0.4 dbar)]
monotonically with tine, Processing of the Pressure measurements
inciudes removing the long-term drift and the tides as follows,

Tidal response analysis (Munk and Cartwright, 1966) was used to
determine the tidal constituents for each instrument. The calculated
tides were then removed from the pPressure records., The amplitudes,

H (dbar), and pPhases, G° (Greenwich epoch), of the constituents are
given in the tables in Section 2,

In order to estimate and remove the long-term drift from the
measurements, we least-squares fitted a logarithmic function to our data
(Watts and Kontoyiannis, 1986a and b). The functional form was:

DRIFT = P, 1n(t - t,) + P,
where t is the time, t, 1s the time of initial Pressurization, and P,
and P, are free Parameters, For all instruments, t, was chosen to be
a specific time after launch, one half hour before the first bottom
sample. The parameters P, and P, were determined for each instrument

using the non-linear regression subroutine P3R of BMDP-79, a Package of
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computer programs develcped at the Health Science Computing Facility,
UCLA (Dixon and Brown, 1979). These coefficients are listed in Section
2 for each record which had a measureable drift,

The half-hourly pressures are resolved to 0.00l dbar, and the mean
pressure is accurate to within 1.5 dbar. We estimate that the residual

(drift and tide removed) bottom pressure records have an accuracy

(relative to their mean pressures) of at least 0.05 dbar (Watts and

Kontoyannis, 1986b). The residual bottom pressure records were low-pass
filtered as mentioned above.

1.4.,5 Time Base

The date and time were assigned to each sampling period. The
tables in Section 2 report the hour, minutes, and seconds associated
with the first and last sampling period as a six-digit number. All
times are given as Greenwich Mean Time (GMT). For processing
convenience, the times were converted into yearhours. Table 2 lists the
yearhour which corresponds to Q000 GMT of each day for non-leap years.
{For leap years, the yearhours can be determined by adding 24 to each
day after February 28.) There are a total of 8760 hours in a standard
year and 8784 hours in a leap year. The yearhours given in this report
are referenced to 0000 GMT on elther January 1, 1984 or January 1, 1985,
depending on the year in which the IES was recovered; the two-digit
number of the site name indicates which date 1s the reference. Positive
yearhours correspond to sampling pgriods which occur during the same
calendar year as the reference date; negative yearhours correspond to

these which occur in the calendar year prior to the reference.
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Table 2. Yearhour Calendar for Non-Leap Years. Only the yearhour corresponding
to 0000 GMT is listed for each day.
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1.5 Data Recovery

Table 1 summarizes the data returns from each of the inverted echo
sounders. All 22 instruments documented in this report were recovered,
giving an instrument recovery rate of 100%. The travel time detectors
on these instruments performed successfully, resulting in a 100% data
return rate. The electronics card controlling one pressure sSensor
malfunctioned during its deployment, and the data reéord from another
pressure sensor had large jumps (both positive and negative), indicating
that its sensor malfunctioned. Thus the recovery rate for the bottom
pressure data was only 72%. Seven complete records were obtained for

temperature sensors; thus the return rate was 100% for these data.
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SECTION 2

Individual Site and Record Information Tables

The following tables provide information about the location, dates,
and basic statistics of the data records, which are plotted in Sectilons
3 and 4. Each table documents a single instrument site.

General site information, such as position, bottom depth, and launch
and recovery times, are given first. Subsequently, details about the
travel time, bottom pressure and temperature records plotted in Sections
3 and 4 are tabulated. For each plot, the times assoclated with the
first and last data peint are supplied. All yearhours are referenced to
0000 GMT on either January 1, 1984 or January 1, 1985. The two-digit
numberl(84 or 85) of the site name indicates which date is the
reference. Measurements made during the calendar year prior to the
reference date are given as negative yearhours,

The first order statistics (minimum, maximum, mean, and standard
deviation) were calculated for the half-hourly and the 40 HRLP records

for each variable. These are also presented Iin the following tables.
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IES84B81

Serial Number: 012

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: None

Position: 36°08.24 N Depth: 3160 m
73%41.76 W _ ,
I ‘;“ - B
' " parg GHT CRUISE
" LAUNCH: Apr 25, 1983 1804  CI8304

RECOVERY: Jun 7, 1984 0904 EN118

TRAVEL TIME RECORDS
(Fig. 3.1)

DATE, GHMT YEARHQUR,
1st DATA POINT: Apr 25, 1983 185555 -6005.0681

LAST DATA POINT: Jun 7, 1984 085555 3800.9319

Number of Points: 19613
Sampling Interval: 0.50 hrs

Hinimum 1
Haximum 7

4.17667 8 Mean
4.20758 s Standard Deviation

i

4,19142 s
0.00833 s

40HRLP TEERMOCLINE DEPTH RECORDS
(Fig. 7.1)

2;:: Conversion Equation: 3,, = (-19000ms-1)(rd) + B
where B = 80023.55 m
Ty = Travel Time (sec) with tide removed

DATE —GHT __ YEARHOUR
1st DATA POINT: Apr 27, 1983 060000 -5970.00

LAST DATA POINT: Jun 6, 1984 000000 3768.00

Number of Points: 1624
Sampling Interval: 6.00 hrs

386.01 m
160.33 m

Minimum Z,, = 109.05 m Mean
Maximum Z,, = 650.09 m Standard Deviation
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IES84B2

Serial Number: 014

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: None

Position: 35°48,27 N ' Depth: 3625 m
73°23.08 W
DATE GMT CRUISE
LAUNCH: Apr 25, 1983 2130 CI8304

RECOVERY: Sep 24, 1983 0759 ENl06

TRAVEL TIME RECORDS
(Fig. 3.2)

DATE GHT YEARHOUR
1st DATA PQINT: Apr 25, 1983 222210 —6001.6306
LAST DATA POINT: Sep 24, 1983 075210 ~2368.1306

Number of Points: 7268
Sampling Interval: 0.50 hrs

1l

Minimum 7
Haximum 7

4.82774 s Mean = 4.83279 s
4.84007 s Standard Deviation = 0.00183 s

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.1)

Z;, Conversion Equation: 2,, = (—19000ms—1)(fd) + B
where B 92468.44 m
T Travel Time (sec) with tide removed

d

DATE GHT YEARHOUR
1st DATA POINT: Apr 27, 1983 060000 -5970.00

LAST DATA POINT: Sep 23, 1983 000000  -2400.00

Number of Points: 596
Sampling Interval: 6.00 hrs

Minimum Z,,
Maximum Z,,

525.63 m Hean
729,71 m Standard Deviation

644,95 m
49.92 m

I u
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PIES84B2

Serial Number: 055

Type of Travel Time Detector: TIC

Number of Pings per Sampling: 24

Additional Sensors: Pressure and Temperature
Pressure Sensor Serial Number: 8181

Position: 35%°47.81 W Depth: 3570 n
73%°26.99 W
DATE GHT CRUISE
LAUNCH: Sep 24, 1983 1023 EN106

RECOVERY: Jan 11, 1984 2204 QC144

TRAVEL TIEE RECORDS
(Fig. 3.3)

DATE —GMIT = _YEARHQUR
1st DATA PQINT: Sep 24, 1983 113146 -2364.4706

LAST DATA POINT: Nov 18, 1983 053146 =1050.4706

Number of Points: 2629
Sampling Interval: 0.50 hrs

Minimum 7
Maximum 7

0.33422 & Mean
0.34383 s Standard Deviation

0.33832 s
0.00173 s

([}

40HRLP THERMOCLINE DEPTH_RECORDS
(Fig. 7.1)

Z,, Conversion Equation: 2,, = (—19000ms_1)(rd) + B
where B = 7023.61 nm

L Travel Time (sec) with tide removed

DATE GHT YEARHOUR
lst DATA POINT: Sep 25, 1983 180000 -2334.00

LAST DATA POINT: Nov 17, 1983 000000 ~1080.00

Number of Points: 210
Sampling Interval: 6.00 hrs

520.56 m Hean
652.38 m Standard Deviaticn

Minimum 2Z,,
Maximum Z,,

595.11 m
30.38 m

ou



Hinimum
Haximum

PIES84B2 {continued)

MEASURED PRESSURE RECORDS
(Flg. 4.1)

T
!

HP

DATE GHT ¥ YEARHOUR
1st DATA POINT: Sep 24, 1983 112952 -2364.5025
LAST DATA POINT: Nov 18, 1983 052952 -1050.5025

Number of points: 2629
Sampling Interval: 0.50 hrs

= 3623.79 dbar Mean = 3624.43 dbar
= 3625.18 dbar Standard deviation = 0.33 dbhar
RESIDUAL PRESSURE RECORDS
(Fig. 5.1)
2
Presidual = Preasureq ~ MEAN ~ DRIFT - TIDE

DRIFT = Py, 1n(t - t,) + P,
where t = Time of sample in yearhours
tey = —2365.0025 hrs
P, = -0,037278 dbar
P, = 0.231444 dbar

TIDE calculated from the following constituents:

M2 N2 52 K2 Kl Q1 Pl

21

Ql

H (dbar): .42427 ,10616 .08304 .01971 -09128 .06666 .02991

Hinimum
Maximum

G°: 353.50 335,77 20.90 21.65 183.08 186.63 182.51

—  DATE —GMT YEARHOUR
1lst DATA POINT: Sep 24, 1983 232952 -2352.5025

LAST DATA POINT: Nov 18, 1983 052952 ~1050.5025

Number of points: 2605
Sampiing Interval: 0.50 hrs

~0.1155 dbar Mean
0.1216 dbar Standard deviation

0.0000 dbar
0.0421 dbar

Hn
nu

. 01460
194.59
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PIES84B2 (continued)

40HRLP PRESSURE RECORDS
(Fig. 8.1)

DATE GHT YEARHQUR
lst DATA POINT: Sep 26, 1983 060000 -2322.0000
LAST DATA POINT: Kov 17, 1983 000000 ~1080.0000

NHumber of points: 208
Sampling Interval: 6.00 hrs

Hinimum
Haximum

-0.0801 dbar Mean
0.0880 dbar Standard deviation

0.0000 dbar
0.0379 dbar

Inn

TEMPERATURE RECORDS
(Fig. 6.1)

DATE GHT —YEARHOUR
1st DATA POINT: Sep 24, 1983 232952  -2352,5025

LAST DATA POINT: Nov 18, 1983 052952 -1050.5025

Number of points: 2605
Sampling Interval: 0.50 hrs

Hinimum = 2.173 °C Mean = 2,219 °C
Haximum = 2,272 °C Standard deviation = 0.026 °C
AOHRLP TEMPERATURE RECORDS
(Fig. 9.1)
DATE GMT YEARHOUR

1st DATA POINT: Sep 26, 1983 060000 —-2322,0000
LAST DATA POINT: Nov 17, 1983 000000 =1080.0000

Number of points: 208
Sampling Interval: 6.00 hrs

Hinimum
Haximum

2.173 °cC Kean
2.264 °C Standard deviation

2.220 °cC
0.025 °C

nn



PIES85BCM2

Serial Number: 055

Type of Travel Time Detector: TTC

Number of Pings per Sampling: 24

Additlonal Sensors: Pressure and Temperature
Pressure Sensor Serial Number: 8181

Position: 35%°48.09 N Depth: 3560 m
73°25.88 W

DATE GMT CRUISE
LAUNCH: Jan 16, 1984 2344 0Cl44
RECOVERY: Jan 17, 1985 0104 EN124

TRAVEL TIME RECORDS

(Fig. 3.4)
PATE GNT YEARHQUR
1st DATA POINT: Jan 17, 1984 003122 -8399.4772
LAST DATA POINT: Jan 17, 1985 013122 384.5228

Number of Points: 17569
Sampling Interval: 0.50 hrs

Minimum 7 = 0.35622 s Hean
Maximum 7 = 0.37611 s Standard Deviation

0.36169 s
0.00258 s

mon

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.1)

Z,, Conversion Equation: Z,, = (—19000ms_l)(rd) + B
where B = 7543.76 m

T4 Travel Time (sec) with tide removed

DATE GHT YEARHOUR

lst DATA PQOINT: Jan 18, 1984 060000 -8370.00
LAST DATA POINT: Jan 15, 1985 180000 354.00

Number of Polnts: 1455
Sampling Interval: 6.00 hrs

Minimum Z,,
Maximum Z,,

418.56 m Hean = 671.53 m
754.77 m Standard Deviation 47.53 m

23
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PIES85BCH2 (continued)

MEASURED PRESSURE RECORDS

(Fig. 4,2)
DATE GHMT YEARHCUR
1st DATA POINT: Jan 17, 1984 005927 -8399.0092
LAST DATA POINT: Jan 17, 1985 002927 384.4908

Number of points: 17568
Sampling Interval: 0.50 hrs

Minimum = 3645,84 dbar Mean = 3646.57 dbar
Haximum = 3647.71 dbar Standard deviation = 0.34 dbar
RESIDUAL PRESSURE RECORDS
(Fig. 5.2)
~ HEAN - DRIFT - TIDE

Presidual = Pmeasured

DRIFT = Py 1n(t - t,) + P,
where t = Time of sample in yearhours
t, = —8399.5092 hrs
P, = -0.048840 dbar
P, = 0.394873 dbar

TIDE calculated from the following constituents:

M2 N2 82 X2 Kl 0l P1 QL
H (dbar): .43233 .10587 .08715 .02063 09064 .06984 ,02990 .01485
G°: 352.84 334.00 19.68 20.29 181.05 186.12 181.76 184.73
DATE GMT YEARHOUR
lst DATA POINT: Jan 17, 1984 125927 -8387.0092
LAST DATA POINT: Jan 16, 1985 235927 383.9908

Number of points: 17543
Sampling Interval: 0.50 hrs

-0.1984 dbar Hean
0.1672 dbar Standard deviation

0.0000 dbar
0.0450 dbar

I
1

Hinimum
Haximum




Minimum
Maximum

Hinimum
Maximum

Minimum
Haximum
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PIES85BCK2 (continued)

40BRLP PRESSURE RECORDS

(Fig. 8.1)

DATE GMT YEARHOUR
1st DATA POINT: Jan 19, 1984 C00000 -8352.0000
LAST DATA POINT: Jan 15, 1985 180000 354.0000

Number of points: 1452
Sampling Interval: 6.00 hrs

-0.1835 dbar Hean
0.127% dbar Standard deviation

0.0000 dbar
0.0444 dbar

non
[H

TEMPERATURE RECORDS
(Fig. 6.2)

DATE GHT YEARHQUR
lst DATA POINT: Jan 17, 1984 125927 -8387.0092

LAST DATA POINT: Jan 16, 1985 235927 383.9908

Number of points: 17543
Sampling Interval: 0.50 hrs

= 2,166 °C Hean = 2,234 °C
= 2,435 °C Standard deviation = 0.052 °cC
40HRLP TEMPERATURE RECORDS
(Fig. 9.1)
DATE GHT —YEARHOUR
1st DATA POQINT: Jan 19, 1984 000000 -8352.,0000
LAST DATA POINT: Jan 1%, 1985 180000 354.0000
Number of points: 1452
Sampling Interval: 6.00 hrs
= 2,168 °C Mean = 2.234 °C
= 2,433 °C Standard deviation = 0.051 °C
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PIES85BCHM3

Serial Number: 034

Type of Travel Time Detector:

TTC

Number of Pings per Sampling: 24

Additional Sensors:

Pressure Sensor Kumber:

Position: 35%31.00 K
73°%08.02 W
DATE
LAUNCH: Jan 15, 1984
RECOVERY: Jan 3, 1985

Pressure
18426

and Temperature

Depth: 3930 m

GHT
0352
0419

CRUISE
0Cl144

Timed Release

(Recovered in Bermuda on Feb 8, 1985)

TRAVEL TIME RECORDS

(Fig. 3.5%)
DATE __GMT _ YEARHOUR
lst DATA POINT: Jan 15, 1984 045125 -8443.1431
LAST DATA POINT: Jan 3, 1985 035125 51.8569
Number of Points: 16991
Sampling Interval: 0.50 hrs
Hinimum 7 = 0.03772 s Mean = 0.04442 s
Maximum 7 = 0.06289 s Standard Deviation = 0.00278 s

AOHRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.1)

Z.: Conversion Equation: 2Z,, = (—19000ms_1)(rd) + B

where B
T

1609.34 m

[ |

d
DATE

Travel Time (sec) with tide removed

GHMT YEARHOUR

1st DATA POINT:
LAST DATA POINT:

Jan 16, 1984
Jan 1, 1985

Number of Points:
Sampling Interval:

439.15 m
870.84 m

Hindimum Z,,
Maximum Z,,

nn

Standard Deviation

120000
180000

-8412,00
18.00

1406
6.00 hrs

765.44 m
51.70 m

Mean =

n



Minimum
Maximum

Hinimum
Haximum
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PIES85BCH3 (continued)

No PRESSURES are shown due to the poor quality of the data.

TEMPERATURE RECORDS

(Fig. 6.3)

DATE GMT YEARHOUR
lst DATA POINT: Jan 15, 1984 164930 -8431,1750
LAST DATA POINT: Jan 3, 198% 034930 51.8250

Number of points: 16947
Sampling Interval: 0.50 hrs

= 2.441 °c Mean = 2.468 °C
= 2,558 °C Standard deviation = 0.013 °cC
40HRLP TEMPERATURE RECORDS
(Fig. 9.1)
DATE GHT YEARHOUR
1st DATA POINT: Jan 17, 1984 000000 -8400.0000
LAST DATA POINT: Jan 1, 1985 180000 18.0000
Number of points: 1404
Sampling Interval: 6.00 hrs
= 2.441 °C Hean = 2,468 °C
= 2,525 °C Standard deviation = 0.013 °cC
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IES84C0

Serial Number: 030

Type of Travel Time Detector: TTC
Humber of Pings per Sampling: 20
Additional Sensors: None

Pogition: 36°38.06 N Depth: 2950 m
73°32.90 W
DATE GMT CRUISE
LAUNCH: Nov 1, 1983 1546 EN10O7

RECOVERY: Jan 11, 1984 0247 0Cl44

TRAVEL TIME RECORDS

(Fig. 3.6)
DATE GHT YEARHOUR
1st DATA POINT: Rov 1, 1983 163143 =1447.4714
LAST DATA POINT: Jan 11, 1984 024643 242.7786

Rumber of Points: 6762
Sampling Interval: 0.25 hrs

Minimum v = 3.94126 s Hean = 3.95692 s
MHaXimum 7 = 3.96331 s Standard Deviation = 0.00492 s
AQOHRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.2)
Z,, Conversion Equation: 2Z,, = (—19000ms_1)(fd) + B
where B = 75379.20 m
Tg = Travel Time (sec) with tide removed
DATE GHMT YEARHQUR
1st DATA POINT: Nov 3, 1983 000000 -1416.00
LAST DATA POINT: Jan 9, 1984 180000 210.00

Number of Points: 272
Sampling Interval: 6.00 hrs

198.12 m
94.57 m

98.86 m Mean
473.50 m Standard Deviation

Hinimum 2.,
Haximum Z,,

nu
It n



PIES84C1

Serial Number: 056

Type of Travel Time Detector: TTC

Number of Pings per Sampling: 24

Additional Sensors: Pressure and Temperature
Pressure Sensor Serial Number: 17848

Position: 36°17.20 N Depth: 3450 m
73%°11.40 W
DATE GMT CRUISE
LAUNCH: Nov 1, 1983 1903 EN107

RECOVERY: Jan 11, 1984 1459 0Cl44

TRAVEL TIME RECORDS

(Fig., 3.7)
DATE GMT YEARHOUR
lst DATA POINT: Nov 1, 1983 200601 -1443,8997
LAST DATA POINT: Jan 11, 1984 143501 254.6003

Number of Points: 3398
Sampling Interval: 0.50 hrs

Minimum 7 = 0.19067 s Mean
Maximum 7 = 0.21702 s Standard Deviation

0.20454 s
0.00662 s

40HRLP THEEMOCLIKE DEPTH RECORDS
(Fig. 7.2)

Z,. Conversion Equation: 2,, = (-19000ms—1)(rd) + B
where B 4232.31 n

hou

T Travel Time (sec) with tide removed

d
— DATE = __GMT _ YEARHOUR
1st DATA POINT: Nov 3, 1983 060000 -1410.00
LAST DATA POINT: Jan 10, 1984 060000 222,00

Number of Pecints: 273
Sampling Interval: 6.00 hrs

Hinimum 2Z,,
Maximum Z,,

149.88 m Mean
576.75 m Standard Deviation

348.05 m
126.21 m

nn
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PIES84C1l (continued)

MEASURED PRESSURE RECORDS

(Fig. 4.3)
DAT GHMT YFARHCOUR
1st DATA POINT: Hov 1, 1983 200406 -1443,9317
LAST DATA POINT: Jan 11, 1984 143406 254.5683

Number of points: 3398
Sampling Interval: 0.50 hrs

Minimum = 3513.52 dbar Mean = 3514.20 dbar
Haximum = 3515.04 dbar Standard deviation 0.33 dbar

RESIDUAL PRESSURE RECORDS
(Fig. 5.3)

Presidual ~ ‘measured ~ MEAN - TIDE

TIDE calculated from the following constituents:

M2 N2 82 K2 Kl ol Pl Q1
H (dbar): .42659 .0991C .08669 .02037 .09116 .06876 .03045 .01264
G®: 353.61 335.45 21.83 23.82 181.16 188.76 182.42 185.16

DATE GMT YEARHOUR
lst DATA POINT: Nov 2, 1983 080406 =1431.9317
LAST DATA POINT: Jan 11, 1984 143406 254.5683

Number of points: 3374
Sampling Interval: 0.50 hrs

Hinimum = -0,1434 dbar Mean = 0.0000 dbar
Haximum = 0.1374 dbar Standard deviation = 0.0405 dbar
40HRLP PRESSURE RECORDS
(Fig. 8.2)
DATE GMT YEARHOUR
1st DATA POINT: Nov 3, 1983 180000 -1398.0000
LAST DATA POINT: Jan 10, 1984 060000 222.0000
Number of points: 271
Sampling Interval: 6.00 hrs
Hinimum = -0.0828 dbar Mean = 0.0000 dbar
Maximum = 00,0818 dbar Standard deviation = 00,0341 dbar



Hinimum
Haximum

Hinimum
Haximum

PIES84C1 (continued)

TEMPERATURE RECORDS
(Fig. 6.4)

DATE GHNT YEARHOUR
lst DATA POINT: Nov 2, 1983 080406 -1431.9317

LAST DATA POINT: Jan 11, 1984 143406 254.5683

Number of points: 3374
Sampling Interval: 0.50 hrs

= 2,220 °C Mean = 2.258 °C
= 2,349 °C Standard deviation = 0.028 °C
A0HRLP TEMPERATURE RECORDS
(Fig. 9.2)
DATE GMT YEARHOUR
1st DATA POINT: Nov 3, 1983 180000 -1398.,0000
LAST DATA POINT: Jan 10, 1984 060000 222.0000
Number of peints: 271
Sampling Interval: 6.00 hrs
= 2,221 *C Mean = 2.258 °C
= 2.348 °C Standard deviation = 0.028 °C
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PIES85CCH1

Serial Number: 0S¢

Type of Travel Time Detector: TTC

Number of Pings per Sampling: 24

Additional Sensors: Pressure and Temperature
Pressure Sensor Number: 17848 )

Pogition: 36°15.23 N Depth: 3475 n
73°09.89 W
. DATE GHMT CRUISE
LAUNCH: Jan 17, 1984 0505 0Cl44

RECOVERY: Jan 14, 1985 0029 EN124

TRAVEL TIME RECORDS

(Fig. 3.8)
—DATE ==~ __GMT ~YEARHOUR
lst DATA POINT: Jan 17, 1984 054530 -8394.2417
LAST DATA PCINT: Jan 14, 1985 001530 312.2583

Rumber of Points: 17414
Sampling Interval: 0.50 hrs

Minimum 7 = 0.21649 s : Mean = 0,22576 s
Maximum 7 = 0,24212 s Standard Deviation = 0.00409 s
40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.2)
Z2,, Conversion Equation: Zyy = (-19000ms—1)(rd) + B
where B = 4912.21 m
Td = Travel Time (sec) with tide removed
DATE GMT YEARHQUR
1st DATA POINT: Jan 18, 1984 120000 -8364.00
LAST DATA POINT: Jan 12, 1985 180000 282.00

¥inimum Z,,
Haximum Z,,

= 344,32 m Mean

Number of Points: 1442
Sampling Interval: 6.00 hrs

623.01 m
76.39 m

745.13 m Standard Deviation



PIES85CCHL (continued)

No PRESSURES were measured due to the failure of the electronics card.

TEMPERATURE RECORDS

(Fig. 6.5)
DATE GMT YEARHOUR
1gt DATA POINT: Jan 17, 1984 174335 -8382.2736
LAST DATA POINT: Jan 14, 1985 001335 312.2264

Number of points: 17390
Sampling Interval: 0.50 hrs

Minimum = 2.160 °C Mean = 2.251 °C
Maximum = 2.488 °C standard deviation = 0.070 °c
40HRLP TEMPERATURE RECORDS
(Fig. 9.2)
DATE GMT YEARHOQUR
1st DATA POINT: Jan 19, 1984 000000 -8352.0000
LAST DATA POINT: Jan 12, 1985 120000 276 .0000
Kumber of points: 1439
Sampling Interval: 6.00 hrs
Minimum = 2.162 °C Mean = 2.251 °C
Maximum = 2.468 °C standard deviation = 0.070 ‘e
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PIES84CCH2

Serial Number: 057

Type of Travel Time Detector: TTC

Number of Pings per Sampling: 24

Additional Sensors: Pressure and Temperature
Pressure Sensor Serlal Number: 17849

Position: 36°05.02 y Depth: 3660 1
72°59.94 y
DATE GMT CRUTSE
LAUNCH: Nov 1, 1983 2158 EN107

RECOVERY: Jun 7, 1984 1514 EN118

TRAVEL TIME RECORDS
(Fig. 3.9)

DATE GHT YEARHOUR
lst DATA POINT: Nov 1, 1983 230935 —1440. 8403
LAST DATA POINT: Jun 7, 1984 150935 3807.1597

Number of Points: 10497
Sampling Interval: 0.50 hrs

Hinimum 7+
Maximum 7

0.06443 ¢ Hean
0.08584 g Standard Deviation

0.07174 ¢
0.00474 g

]

40HRLP THERMOCLINE DEPTH RECORDS
(Fig, 7.2)

2,2 Conversion Equation: z,, = (-19000ms_l)(rd) + B
where B = 2031.45
Tq = Travel Time (sec) with tide removed

DATE GMT YEARHOUR

lst DATA POINT: Nov 3, 1983 060000 =1410.00
LAST DATA POINT: Jun 6, 1984 060000 3774.00

Humber of Points: 8s5
Sampling Interval: 6.00 hrs

Hinimum z,, = 436.17 m Mean
Maximum 2,,

= 669.07 m
787.61 m Standard Deviation = 88.74 m




PIESB4CCM2 (continued)

MEASURED PRESSURE RECORDS
(Fig. 4.4)

DATE GHT YEARHOUR
1st DATA POINT: ¥ov 1, 1983 230740 -1440.8722
LAST DATA POINT: Jun 7, 1984 150740 3807.1278

Nunmber of points: 10497
sampling Interval: 0.50 hrs

Minimum = 3732.74 dbar Mean = 3733.57 dbar
Kaximum = 3734.59 dbar Standard deviation = 0.35 dbar
RESIDUAL PRESSURE RECORDS
{(Fig. 5.4)
P - MEAN — DRIFT - TIDE

residual = Pmeasured

DRIFT = P, ln{t - ty) + P
where t = Time of sample in yearhours
t, = —1441.3722 hrs
P, = —-0.112501 dbar
P, = 0.852820 dbar

TIDE calculated from the following constituents:

M2 N2 52 K2 Ki 0} Pl

35

QL

H (dbar): .43285 .10601 .08994 .02138 .09200 .06898 .03032
G®: 352,23 332.50 19.29 19.72 180.70 185.78 181.46

DATE GMT YEARHOUR
1st DATA POINT: Nov 2, 1983 110740 -1428.8722
LAST DATA POINT: Jun 7, 1984 150740 3807.1278"

Number of points: 10473
Sampling Interval: 0.50 hrs

-0.2164 dbar Mean
0.1407 dbar gtandard deviation

0.0000 dbar
0.0542 dbar

Hinimum
Haximum

(1|
nn

.01438
183.90
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PIES84CCH2 (continued)

40HRLP PRESSURE RECORDS

(Fig. 8.2)
DATE GHT YEARHOUR

lst DATA POINT: Nov 3, 1983 180000 =-1398.0000
LAST DATA POINT: Jun 6, 1984 060000 3774.0000

Number of points: 863
Sampling Interval: 6.00 hrs

Minimum = -0.1920 dbar Mean = 0.0000 dbar
Maximum = Q,1057 dbar Standard deviation = 0.0503 dbar
TEMPERATURE RECORDS
(Fig. 6.6)
DATE GMT YEARHOUR
lst DATA POIRT: Nov 2, 1983 11074¢ -1428.8722
LAST DATA POINT: Jun 7, 1984 150740 3807.1278
Number of points: 10473
Sampling Intervai: 0.50 hrs
Minimum = 2.244 °¢ Mean = 2,319 °c
Haximum = 2,483 °¢ Standard deviation = 0.058 °C
40HRLP TEMPERATURE RECORDS
(Fig. 9.2)
GMT E OUR
1st DATA POINT: Nev 3, 1983 180000 =1398.0000
LAST DATA POINT: Jun 6, 1984 060000 3774.0000
Number of points: 863
Sampling Interval: 6.00 hrs
Minimum = 2,24¢ °¢ Hean = 2,319 ‘¢
Maximum = 2,476 °C Standard deviation = 0.087 ¢




PIES84CCH3

Serial Number: 036

Type of Travel Time Detector: TIC

Number of Pings per Sampling: 24

Additional Sensors: Pressure and Temperature
Pressure Sensor Serial Number: 17911

Position: 35%°48.22 N Depth: 3900 m
72%42.55 W ‘
DATE GHT CRUISE
LAUNCH: Jan 15, 1984 0822 0C1l44

RECOVERY: Jun 7, 1984 2109 EN118

'TRAVEL TIME RECORDS
(Fig. 3.10)

DATE —GMT = _YEARHOUR
1lst DATA POINT: Jan 15, 1984 093148 345,5300

LAST DATA POINT: Jun 7, 1984 210148 3813.0300

Number of Polnts: 6936
Sampling Interval: 0.50 hrs

Hinimum 7 = 0.39461 s Hean = 0.40035 s
Haximum 7 = 0.41225 s Standard Deviation = 0.00260 s
AQHRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.2)
Z,, Conversion Equation: 2Z,, = (—19000ms"1)(7d) + B
where B = 8370.70 m
Tq = Travel Time (sec) with tide removed
DATE GHMT YEARHOUR
1st DATA POINT: Jan 16, 1984 180000 378.00

LAST DATA POIRT: Jun 6, 1984 120000 3780.00

Number of Points: 568
Sampling Interval: 6.00 hrs

HMinimum 2Z,,
Haximum 2Z,,

568.73 m Hean
851.59 m Standard Deviation

746,25 m
48.67 m

nn
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PIES84CCM3 (continued)

MEASURED PRESSURE RECORDS

(Fig. 4.5)
DATE GHT YEARHOUR
lst DATA POINT: Jan 15, 1984 092953 345.4981

LAST DATA POINT: Jun 7, 1984 205953 3812.9981

Kumber of points: 6936
Sampling Interval: 0.50 hrs

Minimum

3990.19 dbar Mean = 3990.94 dbar
Maximum =

3991.80 dbar Standard deviation 0.34 dbar

o

RESIDUAL PRESSURE RECORDS
(Fig. 5.5)

Presidual = Pneasurea ~ MEAN - TIDE

TIDE calculated from the following constituents:
N2 _s2 K2 . 01 —Pl Q1

- Mg
H (dbar): ,43048 -10519 .09131 .02181 ,09100 -06813 .02987 .0147s
G°: 352,05 332.17 19.27 19.72 181.50 185.05 181.98 184.07

DATE GMT R
1st DATA POINT: Jan 15, 1984 212953 357.4981
LAST DATA PCINT: Jun 7, 1984 205953 3812.9981

Number of points: 5912
Sampling Interval: 0.50 hrs

Hinimum = -0.1641 dbar Hean = 0.0000 dbar
Haximum = 00,1061 dbar Standard deviation = 0.0530 dbar
40HRLP PRESSURE RECORDS
(Fig, 8.2)
DATE _GHT
1st DATA POINT: Jan 17, 1984 060000 390.0000

LAST DATA POINT: Jun 6, 1984 120000 3780.0000

Number of points: 566
Sampling Interval: 6.00 hrg

0.0000 dbar

Minimum = -0.1364 dbar Hean
= 0.0512 dbar

Haximum 0.8863 dbar Standard deviation



Minimum
Haximum

Hinimum
Maximum

PIES84CCHM3 (continued)

TEMPERATURE RECORDS

(Fig. 6.7)
DATE GHT YEARHOUR
1st DATA POINT: Jan 15, 1984 212953 357.4891

LAST DATA POINT: Jun 7, 1984 205953 3812.9981

Number of points: 6912
Sampling Interval: 0.50 hrs

= 2.365 °C Mean = 2.397
= 2,494 °C Standard deviation = 0.017
!
40HRLP TEMPERATURE RECORDS
(Fig. 9.2)
DATE GMT YEARHOUR
1st DATA POINT: Jan 17, 1984 060000 390.0000

LAST DATA POINT: Jun 6, 1984 120000 3780.0000

Number of points: 566
Bampling Interval: 6.00 hrs

2,367 °¢C Mean
2.486 °C Standard deviation

2.397
0.016

nn

°c
°c

°c
°c
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IES84D1

Serial Number: 046

Type of Travel Time Detector: TTC
Humber of Pings per Sampling: 20
Additional Sensors: None

Position: 37°07.79 N Depth: 3365 m
72°19.13 W
DATE GMT CRUISE
LAUNCH: Apr 19, 1983 0728 CI8304

RECOVERY: Jun 8, 1984 2328 EN118

TRAVEL TIME RECORDS
(Fig. 3.11)

DATE GMT YEARHOUR
lst DATA POINT: Apr 19, 1983 081114 -6159.8128

LAST DATA POINT: Jun 8, 1984 231114 3839.1872

Number of Points: 19999
Sampling Interval: 0.50 hrs

Hinimum 7 = 4.45968 s Mean = 4.48412 s
Maximum 7 = 4.49795 s Standard Deviation = 0.01135 s
40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.3)
Z,, Conversion Equation: Z,, = (-l9000ms_1)(rd) + B

where B = 85504.17 m
Travel Time (sec) with tide removed

T4

DATE GMT YEARHOUR
1st DATA POINT: Apr 20, 1983 180000 -6126.00

LAST DATA POINT: Jun 7, 1984 120000 3804.00

Number of Pocints: 1656
Sampling Interval: 6.00 hrs

Hinimum Z,,
Haximum Z,,

687.33 m Mean
740.85 m Standard Deviation

305.98 m
216.94 m

13
nn



TES84D2

Serial Number: 011

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: HNone

Pogsition: 35%44.31 N Depth: 3685 m
72°08.30 W
DATE GHT CRUISE
LAUNCH: Apr 25, 1983 0422 CI8304

RECOVERY: Jun 8, 1984 1636 EN118

TRAVEL TIME RECORDS
(Fig. 3.12)

DATE GMT YEARHOUR
1st DATA POINT: Apr 25, 1983 053028 -6018.4922
LAST DATA POINT: Jun 8, 1984 163028 3832.5078

Rumber of Points: 19703
Sampling Interval: 0.50 hrs

Hinimum 71
Haximum 71

4,82440 s Mean
4.86390 s Standard Deviation

4.84233 ¢
0.01139 s

nn
nn

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.3)

Z,, Conversion Equation: Z,, = (—19000ms-‘)(rd) + B
where B = 92492.77 m
T4 = Travel Time (sec¢) with tide removed
DATE - GHT _ YEARHOUR
l1st DATA POINT: Apr 26, 1983 120000 -5988.00
LAST DATA POINT: Jun 7, 1984 060000 3798.00

Rumber of Points: 1632
Sampling Interval: &.00 hrs

115.50 m Hean
805.00 m Standard Deviation

Hinimum Z,,
Haximum Z,,

488.32 m
218.62 m

nn
nn
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IES84D3

Serial Number: 043

Type of Travel Time Detector: TTC
Number of Pings per Sampling: 20
Additional Senscrs: HNone

Position: 36°08.65 N Depth: 4125 m
71%°44.45 W
DATE GHT CRUISE
LAUNCH: Apr 18, 1983 1856 CI8304

RECOVERY: Jun 8, 1984 0347 EN118

TRAVEL TIME RECORDS
(Fig. 3.13)

DATE GMT YEARHOU
1st DATA POINT: Apr 18, 1983 200133 -6171.9741
LAST DATA POINT: Jun 8, 1984 032608 3819.4356

Number of Points: 19984
Sampling Interval: 0.49999548 hrs

Hinimum 71
Haximum 7

5.47534 s Hean
5.49621 s Standard Deviation

5.48389 s
0.00326 s

It
It

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.3)

Z,, Conversion Equation: Z,, = (-19000ms_l)(fd) + B
where B = 104953.98 m
T4 = Travel Time (sec) with tide removed

DATE GMT YEARHOUR
lst DATA POINT: Apr 20, 1983 060000 -6138.00
LAST DATA POINT: Jun 6, 1984 180000 3786.00

Number of Points: 1655
Sampling Interval: 6.00 hrs

Minimum Z,,
Kaximum 2,,

552.50 m Hean
893.30 m Standard Deviation

759.54 m
61.52 m
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IES84El

Serial Number: 047

Type of Travel Time Detector: TTC
Number of Pings per Sampling: 20
Additicnal Sensors: None

Pogition: 37°23.,13 N Depth: 3600 m
71°38.89 W
— DATE = _GMT = _CRUISE
LAUNCH: Apr 23, 1983 0240 CIig8304

RECOVERY: Jun 12, 1984 1723 EN118

TRAVEL TIME RECORDS
(Fig. 3.14)

DATE GHT YEARHOUR
lst DATA POINT: Apr 23, 1983 035433 ~6068.0908

LAST DATA POINT: Jun 12, 1984 171904 3929,3178

Number of Points: 19996
Sampling Interval: 0.49999543 hrs

4,77517 s
0.01114 s

4,75069 s Hean
4,.78800 s Standard Deviation

Minimum 71
Maximum 71

nn
nn

40HRLF THERMOCLINE DEPTH RECORDS
(Fig. 7.4)

Z;p Conversion Equation: Z,, = (—19000ms_l)(fd) + B
where B = 91036.13 m
T4 = Travel Time (sec) with tide removed

DATE GHT YEARHOUR
lst DATA POINT: Apr 24, 1983 120000 -6036.00
LAST DATA POINT: Jun 11, 1984 120000 3900.00

Rumber of Points: 1657
Sampling Interval: 6.00 hrs

84.11 m Mean
748.26 m Standard Deviation

307.85 m
214.36 m

Minimum Z,,
Maximum Z,,
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IES84E2

Serial Number: 044

Type of Travel Time Detector: TTC
Rumber of Pings per Sampling: 20
Additional Sensors: None

Position: 36°52.98 N Depth: 4115 m
71°21.85 W
DATE GHT CRUISE
LAUNCH: Apr 22, 1983 2022 CI8304

RECOVERY: Jun 11, 1984 2304 EN1l8

TRAVEL TIME RECORDS
(Fig. 3.15)

DATE GHT YEARHOUR
lst DATA POINT: Apr 22, 1983 213508 -6074.4144

LAST DATA POIRT: Jun 11, 1984 225633 3910.9424

Number of Points: 19972
Sampling Interval: 0.49999283 hrs

Hinimum 7
Haximun 71

5.45601 s Mean
5.49581 s Standard Deviatiocn

5.47194 s
0.01156 s

nn
]

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.4)

Z,, Conversion Equation: 2Z,, = (-19000ms“1)(rd) + B
where B = 104512.60 m
Ty = Travel Time (sec) with tide removed

DATE GMT YEARHOUR
lst DATA POINT: Apr 24, 1983 060000 -6042.00
LAST DATA POINT: Jun 10, 1984 120000 3872.00

Number of Points: 1654
Sampling Interval: 6.00 hrs

Minimum Z,,
Maximum Z,,

113.65 m Mean
821.41 m Standard Deviation

545.35 m
221.72 m

]
L
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IES84E3

Serial Rumber: 045

Type of Travel Time Detector: TTC
Number of Pings per Sampling: 20
Additional Sensors: XNone

Position: 36°23.11 X Depth: 4320 m
71°04.64 W
DATE GMT CRU
LAUNCH: Apr 22, 1983 1344 CI8304

RECOVERY: Jun 8, 1984 C834 EN118

TRAVEL TIME RECORDS
(Fig. 3.16)

— DATE GMT —YEARHOUR
1st DATA POINT: Apr 22, 1983 143829 -6081.3586

LAST DATA PCINT: Jun 8, 1984 082815 3824.4708

Number of Points: 19813
Sampiing Interval: 0.49999139 hrs

5.73065 s Mean
5.76060 s Standard Deviation

Minimum 7
Haximum 7

5.73992 s
0.00476 =

nn

o

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.4)

Z,, Conversion Equation: 2Z,, = (—19000ms—l)(rd) + B
where B = 109786.05 m
Td Travel Time (sec) with tide removed

[

— DATE = __GHT = YEA R
1st DATA POINT: Apr 24, 1983 000000 -6048.00

LAST DATA POINT: Jun 7, 1984 000000 3792.00

Number of Points: 1641
Sampling Interval: 6.00 hrs

370.74 m Mean
883.93 m Standard Deviation

Hinimum Z,,
MaxXimum 2Z,,

726.91 m
90.85 m

[ |
ihn
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IES84F1

Serial Number: 048

Type of Travel Time Detector: TTC
Number of Pings per Sampling: 20
Additional Sensors: None

Position: 37%37.42 N Depth: 3982 m
71°00.02 W
DATE GHT CRYISE
LAUNCH: Apr 21, 1483 1600 CI8304

RECOVERY: Jun 12, 1984 1p22 EN118

TRAVEL TIME RECORDS
(Fig. 3.17)

DATE GMT YFARHOUR

1st DATA POINT: Apr 21, 1983 164902° -6103.1828
LAST DATA POINT: Jun 12, 1984 101405 3922.2347

Minimum 7
Haximum 7

5.27721 s Hean
5.31342 s Standard Deviation

Number of Points: 20052
Sampling Interval: 0.499995884 hrs

(|

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.5)

Z,s Conversion Equation: 3Z,, = (—l9000ms-l)(rd) + B

where B
T4

101014.72 m
Travel Time (sec) with tide removed

B H

— DATE ==~ _GMT.__ YEARHOUR

lst DATA POINT: Apr 23, 1983 000000 -6072.00
LAST DATA POINT: Jun 11, 1984 000000 3888.00

Minimum Z,,
Maximum Z,,

Number of Points: 1661
Sampling Interval: 6.00 hrs

87.67 m Hean
719.78 m Standard Deviation

296.33 m
179.62 m

5.30096 s
0.00928 s
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IESB4F2

Serial Number: 020

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: None

Position: 37°08.11 N Depth: 4205 m
70°43.02 W

—~—DATE =~ _GHT _CRUISE
LAUKNCH: Apr 21, 1983 2308 CI8304
RECOVERY:  Jun 12, 1984 0413 EN118

TRAVEL TIME RECORDS
(Fig. 3.18)

DATE GMT YFARHOUR
1st DATA POINT: Apr 22, 1983 000038 -6095.9894

LAST DATA POINT: Jun 12, 1984 023038 3914.5106

Number of Points: 20022
Sampling Interval: 0.50 hrs

Minimom 71 5.59112 s Hean

= 5.60772 s
Haximum 7 = 5,.63137 s Standard Deviation

0.01214 s

o

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.5)

Z,, Conversion Equation: 2,, = (—19000ms_1)(rd) + B
where B = 107096.76 m
Td = Travel Time (sec) with tide removed

DATE GMT YEARHOUR
lst DATA POINT: Apr 23, 1983 060000 -6066.00
LAST DATA POINT: Jun 10, 1984 180000 3882.00

Number of Points: 1659
Sampling Interval: 6.00 hrs

Minimum Z,,
Maximum Z,,

123.12 m Mean
845.41 m Standard Deviation

549.69 n
230.91 m
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IES84F3

Serial Number: 023

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: HNone

Position: 36°37.96 N Depth: 4420 m
70°24.76 W
DATE GMT CRUISE
LAUNCH: Apr 22, 1983 0615 CI8304

RECOVERY: Jun 14, 1984 1424 EN118

TRAVEL TIME RECORDS
(Fig. 3.19)

DATE GHT YEARHQUR
1st DATA POINT: Apr 22, 1983 074147 -6088.3036
LAST DATA POINT: Jun 14, 1984 141147 3974.1964

Number of Points: 20126
Sampling Interval: 0.50 hrs

Minimum 1
Haximum 71

5.83096 s Hean
5.86860 s Standard Deviation

5.84102 s
0.00569 s

It 0

40HRLP THERMOCLINE DEPTE RECORDS
(Fig. 7.5)

Z,, Conversion Equation: 2,, = (—19000ms_l)(rd) + B
where B = 111712.39 m

T4 Travel Time (sec) with tide removed

nu

DATE ——GHNT = XYEARHOUR
1st DATA POINT: Apr 23, 1983 180000 -6054.00

LAST DATA POINT: Jun 13, 1984 060000 3942.00

Number of Points: 1667
Sampling Interval: 6.00 hrs

Minimum 2Z,,
Maximum Z,,

241.16 nm Mean
912.55 m Standard Deviation

732.15 m
117.25 m
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IES84G1

Serial Number: 019

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20
Additional Sensors: None

Position: 37953.46 N Depth: 3855 m
70°18.99 W
DATE GHT CRUISE
LAUNCH: Sep 27, 1983 0409 EN106

RECOVERY: Jun 15, 1984 0936 EN1138

TRAVEL TIME RECORDS
(Fig. 3.20)

DATE GMT YEARHOUR
lst DATA POINT: Sep 27, 1983 055132 -2298.1411

LAST DATA POINT: Jun 15, 1984 092132 3993.3589

Number of Points: 12584
Sampling Interval: 0.50 hrs

5.12151 s
0.00730 s

Il

Minimum 7 = 5.10514 s Mean
Maximum v = 5,135323 g Standard Deviation

40HRLP THERMOCLINE DEPTH RECORDS
(Fig. 7.6)

Z,, Conversion Equation: 24, = (—19000ms-1)(rd) + B

where B = 97648.16 m
Td = Travel Time (sec) with tide removed
DATE GHT YEARHQUR

lst DATA POINT: Sep 28, 1983 120000 -2268.00
LAST DATA POINT: Jun 14, 1984 000000 3960.00

Number of Points: 1039
Sampling Interval: 6.00 hrs

104.86 m Mean
639.81 m Standard Deviation

Minimum Z,,
Maximum Z7,,

339.31m
138.26 m

o
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IES84G2

Serial Number: 0lé

Type of Travel Time Detector: TIB
Number of Pings per Sampling: 20
Additional Sensors: MNone
Position: 37°23.55 N Depth: 4220 m
70°03.72 W
DATE GHT _CRUISE
LAUNCH: Sep 26, 1983 2320 EN106
RECOVERY: Jun 15, 1984 0249 EN118
TRAVEL TIME RECORDS
(Fig. 3.21)
DATE GNT _YEARHOUR
1st DATA POINT: Sep 27, 1983 001712 -2303.7133
LAST DATA POINT: Jun 15, 1984 024712 3986.7867
Number of Points: 12582
Sampling Interval: 0.50 hrs
Minimum 7 = 5.60768 s Mean = 5.61760 s
Haximum 7 = 5.64421 s Standard Deviation = 0.00695 s

40HRLP THERMOCLINE DEPTH RECORDS

{Fig. 7.6)

2., Conversion Equation: 32, = (—19000ms_‘)(fd) + B

where B = 107369.86 m
T4 = Travel Time (sec) with tide removed
DATE GMT YEARHQUR
1st DATA POINT: Sep 28, 1983 060000 -2274.00
LAST DATA POINT: Jun 13, 1984 180000 3954.00
Number of Points: 1039
Sampling Interval: 6.00 hrs
Minimum Z,, = 140.40 m Hean = 634.93 m
Kaximum 2,, = 791.06 m Standard Deviation = 135.08 m



IES84G3

Serial Humber: 015

Type of Travel Time Detector: TTB
Number of Pings per Sampling: 20

Additional Sensors: None

Position: 36°52.34 N Depth: 4373 m
69°44.90 W
DATE GMT CRUISE
LAUNCH: Sep 26, 1983 1827 EN1O6
RECOVERY: Jun 14, 1984 2016 EN118
TRAVEL TIME RECORDS
(Fig. 3.22)
DATE GMT YEARHOUR
1st DATA POINT: Sep 26, 1983 194313 -2308.2797
LAST DATA POINT: Jun 14, 1984 201313 3980.2203
Number of Points: 12578
Sampling Interval: 0.50 hrs
Hinimum 7 = 5.80866 s Hean = 5.81469 s
Haximum 7 = 5.82762 s Standard Deviation = 0.00327 s

40HRLP THERMOCLINE DEPTH RECORDS

{Flg. 7.6)

+*

Z,, Conversion Equation: Z,, = (-190
where B 111240.86 m

Ty = Travel Time (sec) with

— DATE = _GMT
1st DATA POINT: Sep 28, 1983 060000
LAST DATA POINT: Jun 13, 1984 120000

Humber of Points: 1038
Sampling Interval: 6.00 hr

529.41 m
863.23 m Standard Devia

Hinimum Z,,
Haximum 2.,

nH

OOmsdl)(r ) + B
d
tide removed

IEARHOUR
-2274.00

3948.00
8

Mean = 760.75 m
tion 65.52 m

51
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SECTIOR 3

Half-hourly Data For Each Instrument

Plots of the travel time records from each ilnstrument are presented
first. These are followed by the measured and residual pressure records
and the temperature data for the instruments which had those additional
sensors.

The time scale is the same for all plots, with each increment
corresponding to § days. The axis begins on Q000 GHT of the first date
labelled.

vertical scale for each variable is consistent between instruments.
Each increment corresponds to 5 mgec for the travel time records, 0.5
dbar for the bottom pressure measurements, 0.05 dbar for the residual
bottom pressure data, and 0.02°%C for the temperatures.

The sampling interval is nominally 0.5 hours; the actual interval
for each instrument is listed in Section 2. The length and the start
and end times of the data records are also tabulated in the previous

section.



54

"STBAIR]UT Aranoy-3T1ey 3e gy U>®S 107 spIovex euwTy ToamIy ITng *ZZ-T1°¢ 2anS1y

[°¢ aandry
aNnr AVA ydv HYH
L

N mN mN gi el
1 i l ! i ! N < Bz £e m% MW g £ 62 vZ 6l ¥l 3

SLL-
oL’
S8l
061 -
SgL -

<+ =+ % o+

YR 634 NY 234 AON

I

AQN 120 1d3s anv

Fs2Le
Los:
-SBL-
F061 -
-S61L
~00¢ "

ﬁmom_
oLz~
anvy Anr 3NNT AYIN ydv

gz £z Bl L g < 82 £z gt [ 8 € 862 e 6l ¥l & 4 82 ¥ 6t tl

i i 1 1 1 i 1 1 1 1 1 1 ] ] 1 ] l 1 1 by
Iﬁowp.

~581 -
FO6L -
561
—00Z -
-GS0z -
-01Z

‘d"#"d":fﬂ‘ﬂ‘“#“f‘

o

'ﬂ'ﬁ‘#ﬁrﬂ‘#‘ﬂ'ﬂ‘

¥B61L—-C86L LEYRSII

(03s) 3IWNIL 73AVY:



55

9T

Lz

21

2°¢ 2INsTq

anv

z1
1

34

Ane
gt

ol

0zZg ¥

gL

annr
gl

AV

62

ydv
¥

6l

78 Y
L oce v
L seg ¥
Love v
Love v

L
ges v

¢g6l ¢8¥8s3l

-SZ8 't
~0c8 ‘¥
-SE8 'Y
ﬁo¢m.¢
S8 v

(33S) INTL N3AVYL



56

oe¢

Gt

AON
oL

100
a1t

L1

£°¢ sand1y

a1

1d3s
[

any
Ll

Zl

©861¢L

¢8¥8S3Id

—pzg-
ﬁmwﬂ.
FOEE "
~5ge
FO¥E -
ﬁmvn.

0sg -

OOOOOOO
(03s) awrIL I3AVYL



57

gt

y*¢ 2an3dTy

034

62 e 6L YL
! 1 i 1

¥T

AON

6L

A

— M

QL

1d3S
oz St oL S

a0y
ot

Lt

AVH

ddv

gt

ydv SvN 33 NV T
€T 8 £ 6z ¥z &L ¥l 6 ¥ 8z gz 8L ¢l 8 ¢ 6z ¥z 6L ¥L 6

) 1 i 1 1 | 1 1 H 1 ] l 1 | H 1 1 H 1 ]
ss¢
-oeg
-598
-0LS
FSLE
08¢

S86L—¥861 CNOES8S3id

& 0o w oo

S oo o oo

{20358) aANIL 13AVHL



S*¢ 9anfTy

NY [ 234 i AON
g e 8¢ ¥e gt ri & b4 €62 vz 6L tl & k4
1 1 1 1 1 1 1 1 I [=3afa i)

ov0 "0
S0 0
0600
550 °0
0800
S90°0

130 1d3s any
Sz 0z Gl ol ) 015 SZ o< GL ot S 1e 9z 12 gL 1t 9 t L2

ATnr annr AVYA ddY
Ll et L < Le T Ll A L Z gc £e g1l c1 8 & 8¢ £z gl

ddy YYN 834 NV T
g £ 62 i 24 6l i & ¥ 82 £e gL €L 8 € 62 +Z &L . ¥ &

58

S86L—%¥861L ¢WNO858S3Id



59

9 ¢ 2an31y

239
oz Gl ot S. o<

AON
Gl

ot

le

¥861—-¢861L 00%¥8S3I

GE6”
ﬁovm.
FSY6
—~056 °
FSGE -
~-096 -~
-S96
~0/.6 "

o T o0 TN 0 TN ot T o N o0 B 0 B

{03s) INIL T13IAVYL



60

L°¢ 2an3Ty

AON
=

gL

Le

P86 L—¢861L

LO¥8S3Id

—Q0¢
-S0¢

gl
=GBt
06t ”
G611

sUANAN
FGLZ
-roCe”
S22’
—-0e2

O 0O 0 g 00 & S oo o

{038) 3WIL 73AvHL



61

120

gt

el

§°¢ oansTy
23d

vZ Gl tl
1 ] 1

Ye

AON

6l

¥l

ISR

04

1d3s
Gt oL S

a0y
gt

Ll

022
A
roge
FSEC T
02’
-S¥T

o o O O o o O

Le
stz

Ly

Alnr
[A

aNnr

[24 LL

ZtL

yd¥
PN

F0ZZ°
FSEeT”
Q€T
-GET
FovZ’
= XA

o o o o O g o

gL

1 4/

N¥Y
61

b1

cLz-
~0Z¢°
-SZT "
FOge”
=13
FOYZ
“C¥T

S o o O o O O

G86L—¥861L

LNJD2G8S3Id

gLz’
—02% ‘0
S22 0
~F0¢Z "0
=GLE 0
-0+¥Z '0
-S¥Z ¢

(53s) INTL 13AVYL



AYN
gL et

6°¢ 2andty

ddy
gl el g €

H 1

dvn
6l Pl

82
]

834
£e

1

gL
Logo -

62

61

NY I
tt & L4

AON

o1

SS90
0.0
FSL0”
~080 -
~S80
-060 °

¥861—-¢861

CNI2Y8SIId

090"
G0’
FOLO
-GS0
080~
580"
—-060 "

o 0O o o0 o e o
(038) INIL 13AVYL

Qo 0 O o o o o



63

01'¢ 2an31yg

aNnr
ZL L Z B8e A
L ! i 1 1

BZ

8dvY .,

£e

gl

861

CNO0¥8S3Id

06¢”
-G6¢
00V -
-G0¥
FOLYy
AL
—0Z¥ -’

06¢ "
FS6¢
~00% °
S0P -
FOLYy
1A
~0eY -

o o o0 o o o o
(23s5) INIL 13IAVYL

QO o O O O 9O O



11°¢ @xndtq

120 1d3s any
at Lt 9 L 9z te g1 LL 9 L L2 A Ll Zl L Z
1 1 ! 1 ! I 1 1 ] 1 1 ] ! 1 oSy

FSSY
—08% -~
FS9v
0Ly
s TA
—08%
LA
06t
6t
—00%”

)
1 H ] L A i i ] ] 1 1 ] ] ] oS -

64

mSSt
08y’
-G8t
0Ly
rSLv
08¢ -
~S8Y
06t
FS6v
—-00¢ "

¥861—¢861 LA¥ES3I

~ = < < < < < = < <+
(938) 3INIL 13AVHL

=+ < < & < < <+ <+ <+ < <



65

(ponutiucd) II°¢ SINBTd

3NAT CAVWA ydv HVA
T T I S S S S g ¢ 6t vt & L % oey
-GG
o9y
59t
0Ly
-Gl
-08¥
-G8
o6 -
L-G6
Loos

<+ ¢+ < =+ =& < < <+ < <+ =

MYN g34 NV T 234 AQN

¥ 8% £C 8L et g £ 62 ve 61 i 6 ¥ 0% Sz 0z Sl ot S o€ A (24
1 1 ] ! ] i 1 1 i 1 ] 1 I 1 1 1 1 ! 1 1 ] oSy -

—GGY
o9t
&9t
FOLY
FSLY
08’
S8t
FO6Y
S6%
00S ¥

<+ o+ <+ o <+ - <+ <+ +

¥261—¢861L LAy8S3l

{038) INIL T13AVYHL



Z1°¢ =2andtyg

120 144ds any
21 L 9 l 9z ¥4 gt Lt 9 L Lz zz L1 ¢l L <
I ] ; 1 1 ] ! 1 1 1 1 1 L 1 0289 ¥

TA
088
~SE8
iz
-S¥g
~-058
-S58
-098 -
-G998’

+ -

~+ ot o o

aNnr AV ddv

gz A gt £l 8 Y 62 tZ -y i & ¥ 6¢ ¥e 6l i

| 1 H | 1 1 1 1 H | | | H 1 ozg -

66

-SZ8
-r0eg
rSEg
—-0vg
-SFe
~0S8 -
rS58
098 °
=598 't

A S B R R T Y

¥861~¢861 Zav8SIT

(03s) INIL 3AVYL



67

(ponutiuod) ZI'§ 2IN3Td

AVN ] ydv HvYn

< ¢ ¥+ ¥

+ <+ <+ ¢

VI 834 NV T J3d AON
¥

L 1 1 1 ] 1 ] 1 1 1 1 1 I H 1 1 1 [l 1 1 1 L ONm .

gz
058
L Geg "
048
SITH
058
Lggg
L0989
Lgog -

ﬁ’*‘fﬁ‘ﬂ'#*#"ﬁ"d’ﬂ'

¥86L—¢861 TA¥Y8S3I

(038) 3INIL 13AVYL



68

$I°¢ 2andty
3Nnr AVA dgv dYW
z! L Z 8¢ £z gl &l g8 £ gC e gL £t g g 62 ¥z 6l P 6
1 i ] 1 1 l 1 ] 1 1 1 H 1 1 1 I 1 | ] L%

08+

YN g34 Nv T J23q AON
& 4 8T ¢e 8L £l 8 £ 6¢ e 6l Pt & ¥ Qoc Gz 0z St oL S og sz 0Z
L 1 1 ] 1 !

—-00%

AON 120 1d3s onv
0¢ St ot S Lg 9¢ Lz 9l L1 9 l 9z tz o1 Ll 9 1 LZ ZZ Lt 1 L Z

1 1 1 1 | | 1 1 1 I 1 1 1 1 1 1 1 | 1 i I 0LF

anv Alnr 3NN AVIN ddv

-

v861-C861 ¢U¥8SIT

rS8v
-06¥ -
LA
—-00s

0Ly -
FSLy
-Fo8f -
GBY -
FO6d -
rser”

~SLt
—08Y -
~S8¢%
—06¢ -
-6
~C00s

0Lt "
rSLv -
-08¥ -
~G8b -
-F06% -
-S6t
—-00g

'S
- IA

I o 1 oun LRI T ST, BT, ST ST N v " on onon

oWy n N o

{038) 3IWIL T3AVYL



69

AON
oL

120
a1 il

v1°¢ 2an3Td

gt

onvy
Lt zt L

g1

3Nnr
el

—G9/L

FSe.

¥861—¢861

L 3¥8S31

0sL”
—GSLT
—08L

<+ = < <+ <+ <+ <+ 3 <

~0LL°
—SLLT
-08L "

-06L°

=F AN
rSeL
r0ss”
~S9L 7
rOLL
FSLL
HO8L "
FS8LC
-06L 7

<+ <+ <+ <+ < < <+ <

(23S) INIL 13AVHL



70

Ll

AV
gl cL

(ponuriuod) y1°¢ 2andtg

g £ 8¢ £e gl

ddV
gl

- 0

AR
5l

LA

YA

g3d

o

AON
S¢

Q6L

0T
0SL

¥861—-¢861L

Ld¥8S3I

rOLL

0sL”
~SS4L T
r08L”
FGoL "
FOLL”
FSLL”
084
S84

% 4+ <+ <+ <+ % <+ <+

FSSL”
r09L”
rG9L

Ao e . A . S S S o

FSLL
~08L°
~G8L T
-06.L°

(23s) INIL 13AVHL



71

120
g1 il 9 1

GT'¢ 2aInsT4

any

Lt Zt

SSY

anNnr
82 4 gt gl

b

rO9Y¥ -~
SOy °
~O0LY T
FSLY T
-F08Y
S8y
=06t -
rS6t -
-00S

¥B86L—¢861

¢3IY8SII

SGt
08t
FS9Y -
0Ly
~SLY
Hogy
-S8Y
F06¥ -
~G6¥
—00s

(5o I 5 BT IV o I T B T o B o B o BT o B Ty

WU our o o o u o N v

(338) 3NIL 13AVHL



72

HYN

zl

aNnar
L

(ponuTiuod) ST°¢ 2aIndT4

AR
gl g1l 8

gL

Hd¥
gL

HYI

g34

NV T

2340
Sl

oL

oL

AQN
2xA

-S6t
—-006

¥861—¢C861

¢3¥8S31I

oLy
rSLY

~SEY

SSY -
08y’
LAl
oLt
—GLY T
-08Y
FE8Y -~
r06¥ -~

NN o o n o n N ounon

5S¢
ro9f
FS9¥ -

(V. T Vo B ¥ BT R T SOV S I T o R o B Ty

-r0et -

06+t
~S6Y
-00sS

{038) 3INIL 13AVYL



73

[

gt

AYRA
gL

91°¢ 2angtq

gl

¥dv
el

Nvr
14 6 ¥

0z

234
Sl

ot

o)

AON

0%

1A

-G¥ L

130C

al

i

anv
Ll

Zl

gL

anNnr
£t

61

i

¥8E6L1—-E86 1L

¢3I¥eS3II

0gL”
-Ges T
FO¥L

-0SL

0gL”
FSEL”
-ovL
mS¥L”
—0S4L°

0¢€L”
FSCL”
FOv LT
Gl
=0GL"

oEL”
Sl
oL
revL
FOSL
FSSL
FOgL "
-58.°

Iwononown W o w oUW [P I T BT o B T ¢

"o T T o BT I To T e IR T2 R o B Ta

(938) 3IAIL 13AVYL



L1°¢ 2an8T4

AON 120 1438 any
e St ot S Le 9z Lz gl LL 9 L 9z {4 9l Ll 9 L L2 ZZ Lt A" L Z
b1 L I ! 1 1 ] ] 1 ! 1 1 1 L L ] 1 ! 1 ] L Sr7°

-08e
—~G87 "
~06¢ -
-S62
~00¢ "
-S0¢ T
oL
sle’

anv Aanr annr AV ¥dv
[A gz £Z gl gl B S 8 £Z Bl et 8 g 62 |44 61 L 6 ¥ 62 ¥e 61 v
L1 I I 1 1 ! 1 1 1 L 1 1 1 il 1 1 ] ] 1 1 I LT

082~
. rS8¢
H06Z °
—G6¢E
r00g

rsoe ’
L T T T PO o L WY SITE

—GLg
¥86L—-¢861 L 4+8S3I

74

N noyown o n N now

To R T T T ST N BT BT ST TS
(23s5) 3INIL 13AVYHL



75

Ll

(ponutauod) LI'¢ SINBTH

¥dv
gL
L

HYAN
6Z ¥ 6L ¥l

GLZ

dYR
b4 8¢

gl

832
<l

62 ¥e 6t

NV Il
¥l &

230
Gl

AQN
ot S 0L 52

-r08Z

—~00¢

0¢

v861—¢861

1 4¥8S31

Qog

S0% 7
[V
gLe

SBT
062’
FE6C 7

506 -
FOLE
Lgig-

SLT
—08Z
HGBT
~F06Z °
FG67 "

'S

NN o ononon wnon

n N v oW N N N W

(D3s) INIL 13AVHL



76

8T°¢ ean3tTg

AON 100 1438 any
0z cL 03 S e 97 Ltz a1 te 9 3 9z 1z gl it 9 L LZ ze Ll Zt L z
- 1 ] b | 1 He 1 1 1 1 1 1 l ] 1 1 1 He I 1 1 065 'S

H-G6G 'S
009G
509 %
--19
FeLe -’
FoZ9”
-5¢9°
—0g9
—~GE9”

2o BT B Ts B T TR}

anvy ATnre 3anNnr AV ydv

z g¢ £T 21 gL 8 € 8¢ £z g1 el 8 £ 6C ¥z 6L ¥l 6 L 6z ¥Z 61l ¥l
L ! 1 ! ! 1 1 I ] 1 1 L ! 1 i 1 L I 1 1 I 1 06¢ -

n u

FGE6S
~Q09 -
509 °
roLg-
FSLg-
—~029 -
-SZ9 "
Fog9
—G¥9 -

VI o N oW oW

#mmﬁrmmm_ ¢d¥8S 3T

{035) 3INIL 13AvVY:



77

oY

{ponuriuod) g1°¢ sIndtg

AV

ydv

833

a0
™
-+
o™
D
—-
~
—-
—~ 0
L <+
o
o

334
=3

ot

AON

oz

Y86 L—

¢86L C4¥8S31

08685

~009

F0Z9

-GEG

—508°
FOQL9 -
-G 19 °

—SZ9
—0ge”
-GL9’

ST ST RNV BT BT R T R T T

£To TV T T ST B Vo B Vo BT » B o S I 2

(03s) IWI1 13AVYL



78

Ll

AVA

61°¢ 2andTy

gt

ddv

£l

YY

il

logg

NV T
¥l &

ol

AON
Ge

oL

s€8’
o¥8 -’
Svg -
058"’

n n N on n

0z
-0€8 -

AON

130
91 [ 9 L

gt

o~
o

S¢8 -’
ov8-
Sye”
0s8 -’

w W wown

oeg”

gL

Aanr
£l

mSEg "
~0v g’
nadh
—-0588 °

n o wnon

¥861—¢861L

¢d¥8S 3l

Qeg -’
-SE8
—0ve
=148
~0G8 ’
G568
—098 ’
598"’
—-0L8°S

0w Wy on unu uoan

(938) 3NIL 13AvVil



79

3NNF

AV
el

0Z°¢ @2andty

GOt~

Nv

AON

FSOL
FOLL
FSLt
—0Z1L ”
rGZl
—ogt
mGeL”
—0% 1

Qov”

120

gl

any
Ll A 4

'
—OLL -
Fstl
FoctL
~SZ 1l
-FOg
el
—-0F L

¥861L—C86 L

LI9+¥8S3I

0oL -
~SO1L
—olt
-rSlL
ozt
—Set
meglL -
FSEL
~O¥

N Lo v on v on

1w 0w oY ow oy o N

(03S) 3INIL 13AVYL

T T R N B R



80

aNar
Lt Zl £ [ 8¢ 154

AYA

gl £l 2 < 82 A gt Tl g £

g34

62 e Gl i 6 ¥

Ny

o€

AON
T4

AQN 100

L1 9 L 97 Lz gl Lt 9 1

anv
L1

1

F0gs

~S¥ 9

¥861—€861

¢9¥8531

S09°
=019
~ol9”
AT
~GZ9 "
FOE9 ”
—-S¢8 -
~0¥8”
—-S¥ 8’

509
019
FGL9
029’
FSZ9 "

n v Wy ouyom N N oW

=
0¥ 8-

sog”
—~0Le”
AR
-0eg "’
529"
-rog9
reE9
FOv9 "
-S¥9 -’

[ Vo I Vo B T R To T o BT TR Vo I VA R T ¢

w ooy NN Wy

{235) 3INIL 13IAVYHL



81

Lt

Z1

AV

zz'¢ eandtg

ez
1

gl

¥dv
et

HYW

'

oo ’'s

gL

g3d4
et

62 ¥Z &l

NY

0z

230
St

ot

AON

508 'S
oLtg’s
-FSLe s
028’
-Fs2g’
~0€8
~SEE
—0v8 -’

N wn N ownown

oz
Q0% "

AQN

120

gl

Lt @ L

any
LY

Zl

508
—FOLg
FSLEg "
Loze "
szg
Loge
Lseg
Love

[To R e B e B To B To TR T BT BT B PP

Y861L—¢B61

¢OvB8sS3I

oog”
—508 °
-rotg”’
-GLe
-0z8”
—SZ8 "
FOEB 'S
589 °'S
—0t8 'S

n N wvownowwn

(038) 3INIL 3AVYL



82

"STBAXSIUT ATINoY-yTeY 3B SPIOdaX oxnssoxd Wo330q paInsesw TIng

I'¥ eandty

AON 10 1d3s
0z St Ol S L 8z Lz gl Lt g L 9z Lz gt it g 1 LZ A4

"§-1'¢ oanS1yg

any
Ll

Zt

©861 C8vy8S3IId

n 9 v o n a

£Z9g
ALY
"vZ9¢
‘+Z9¢
EZ9¢
‘SZ9¢

(¥vHgQ) 3I¥nss3ud



83

Z'v oan3Tg

NY T 230 AON
gl gl 8 < 6% ¥Z 61 A & 4 6% YT 6l ¥L & ¥
1 I 1 1 1

§ gy 9t
0 9¥9t
. I G 9¥9¢
0°L¥9%
LY9E
0 '8¥9¢

129 1d3s oany
(074 Gt ot S oe 52 oz gL o1l ) L 9z 'z 9t Lt 9 t Lt
] 1 ] 1 ] 1 1 ] 1 ] 1 } L 1 ] 1 1 — 1.6 5¥9¢

0 o¥9t
G 9¥ 9%
0 L¥y9E
S LYeL
0 "8t9¢

Anr 3Nar AVAH udv
zt L [4 L2 (A4 Ll (A L Z 8¢ £z gt el g 1 8¢ €2 g1

1 1 S 1 1 i 1 1 1 1 1 1 1 1 1 H 1 1 ¢ "Gy 9%

0" 9¥9¢
i ! ! A (bt ! Lsoroc
'l _ _ 0 LY 9g

S Ly9S

0 'g¥9¢

qYN 8§34 NV T
g 6% te 6l i 6 ¥ 8¢ £z gt €l g € 62 YT 61 ¥l B

1 ] 1 i ] 1 1 i ] ! 1 1 i 1 1 ] 1 T

-0 "9t 9C
S "9t 9%
-0 LY 9E
-G LY 9%
ﬁo.wﬁmn

cgsl—¥86L ZWOHG8S3Id

{4vad) I¥NSSINd



84

€ ¥ 2andty

Nv 23a AON

L oS SZ 02 Sl ot S 08 Sz 0z SL oL Lg

J I 1 1 | 1 l 1 | 1 1 | 1 =
-0
-G
-0
-G
-0
s

Y861-¢86L LOY8SITd

AT
L=
g1,
16K
RaL-1
'S1S¢
‘glsg

(¥vaq) 3unssIyd




85

aNnr

AYN

v ¥y eand1d

833
£e

gl <l

NV P

LE

$861—¢861 CWOO¥8S3Id

-0
S
—0
—G
-0

LeLE
EAYAY
"TELE
R AN
eeLY
PCLE
rELE

LAY
TELE
TTELE
RN WA
RN YA
veLE
RAYAY

(dvaq) 3¥nssIyd



36

S*v sandty

3INnr

(A3 L Z
L ! i

ydv
g2 L2

gt

834
gl gt g g 62 ¥e

Nv P
61l ti

L -6g6¢
0 "066¢
S 066¢

-0 " 166¢€

S L66C

0 Z66%

S 'TEEL

6

861

YNID¥8S3IId

S '686¢
-0 066¢
—-G '066¢
-0 'L86¢
-G LEET
G "Z266¢
-5 'Z266¢

(¥v8a) 33nssIid



87

-7 UOT199S UT UDATS oJ® ‘POAOWSI U29q SABY YITUm ‘suesu pue ‘S3FTIP wWIdl
-Suol SOpTI 9YL ‘STRAXSIUT ATINOY-ITBY IB SPIOddX aanssoxd woljoq Tenprsdy “§-1°S 9IN3Td

AON 1200
St 01 S Le 92 1z gt Lt g

1°§ 2an3T]

any
Lt

Z1

£861

28¥8S31Id

0t

s
-07 7
gt *
~-Ot "’
=G0
—F00 -

gL
Loz

{¥vaa) 3¥nss3yd



88

130

gt

NY T
g g

77§ 2an3ty

334

62 vz 61 i
H ] ] 1

AON

oL 0-

ot

1438
Qz St oL g

any
gt ti

w
—

~S0 "0
—00 0
=G0 0
~0t "0
~GL°0

ot ‘0~

Aanr

Lt

ddv

ﬁmo.or
00 -
S0
ot
st

o Qo a o

gt
0Z "0~

gt £l g 2

4V
6l i

-

NvY
62 ¥ 6l vt

St 0—
AN
-S0 "0—
-00 -
S0 -
—otL -
-Gl

Qo o O O

G86L—¥86L ZWIOHG8SIId

0Z "0-
S L0
ot "0—
-GS0 '0—
—00 "0
G0 '0
oL 0
A
-0Z'0

(d¥vgq) 3J¥nssIyd



89

€°G 2an3Tq

te

¥861—¢861L

LO¥8S3Id

-G

=Y A
02 -
G-
Lot -

00
60"
ot

(¥vga) 3¥nssIyd



90

Zl

aNnAr

AYH

¥'G 2IndTg

Hdv

gt oy 8 g
] ]

YN

g34
€z

81 gt

g34

NY T
¥l

234
St

AQN
(o3 s 0z Sl ot

Fot

-0

L

t861L—CB6 L

CNIO+BS3IId

YA
~0T ”
-G LT

FS0°
00"

FOL -
L
ol A

sZ-
0’
-Gl
I.Oﬂ
S0
00"
S0
oL
Lot
-0z

(¥vgqd) 3¥nsSsSIYd



a1

g*g 9xNn3Td

3NAr
[ L Z
1 1 ]

AVRA

—

ydv
XA oy gt
1

gl

834
el

G & oo o

7861

CWOO¥8S3Id

Qg "0~
—FSL 0
—-0t "0
S0 "0
—00 "0
50 "0
oL 0
—G1 0
hom.o

(¥vgqg) 3¥nssIYd



92

"STBAIIIUT ATINOY~FTBY 1B SPIodsl axniexadusy peansesw [Ind /-1°9 oIn3T4

1°9 eanstg

AON 130 1d35

©86l 28%¥8S3Id

o NN NN N o

{0 934) FunlvyiadniL



93

z°9 oandTyg

8¢

Hudvy
£e

Bl

-8

S86Ll—¥861

cNO8ce8s3Id

rgl

—2¢C

gL
F8t
=07
A
—¥C
F9¢

PR B B <V B B B B B oV o B B T B

-0g”
FZg
¥ e
A
-8%
~0t -~
HAN
—¥t

aL’

—0c °

NNNNNNNNNNNNNNN

¥ e
-9¢
82 °
-0%
A
—¥E
~9¢
-9¢
0¥’
ey’
ﬁ.ve ’

(0 930) 3dnLvEI4NIl



94

(ponuriuos) z-g 2aNSTH

|wﬂ :
A
~Z2
T
97
-8 °
F0¢g -’
A
—~ve
-9¢
FBE
alth A
~Zv
e 44

NY T 23a AON
gl g € 6T ¥z 6L 1 6 v 6T vz 6L L & v
L 1 1 1 1 b ] 1 1 1 h 1 ! 1
AON 120 1d3s any
0E  §Z 0z Sl o0t 0 sz 0z SL 0L 5 1¢ 9T 1z 9L 11 9 L LT
1 b 1 I 1 1 1 | 1 1 H 1 1 i 1 I 1 1
S861l—¥861 ZWDHES8SIIJ

Lgt
-0¢Z °
—27
e
oz
8¢
rog -’
FZC
AN
r9¢
FBE
~0¥ -
FEt -
A

gLz

o oo

NN

NN NN NN o N o

9L

NN NN N oo

™

NN N NN N e o

(0 930) F¥NLvYIdNIL



95

¢'9 2andtyg

NY 23d AQN
g € 62 ve 61 ¥l 6 b4 6c b 44 &l
1 1 1 L i 1 ]

vl 6

-

AON 120 1d3s any

I

o

-+
NN N oo oo

Aanr aNnr AYH H5dvY
LT zZ Ll zL L Z Le [A4 Ll rAH L 4 8Z £e gL el

T
(ie]
¢
NN NN o

gL
¥

Hdv HYH 834 N¥Y T
g1l ot g I 62 e &l vl & b4 8¢ £ gt €L g 1y 62 i 24 61 tt
1

A
—9% °
-8+
—0S
A
~¥S
=95’

NN NN N NN

(A4

G86Ll—¥861L CWO8S8SIId

nad

-8%
—0%
¢S’
HATE
—9G "¢

NN NN NN

(2 930) 3YNLVYIIN3L



96

234
0¢ gL

ot

¥°9 eandty

AON-
St

0l

PBOL—CHBEL

LO¥8S3Id

NN M N NN NN

{0 930) 3dnLYN3dNIL



AlNnr

S*9 InITd

yav
£e

g1

87

YR

L§ 3z £e gl

g34
gL

NV [

1At

-9¢

FEE

G86L—VB61L

INO368S3Tc

0¢

Ha7

Ba

-F9¢

0¥

R
-9

A
A
e
0T’
~ZC '
¥’

87 °
F0E -
FZE
¥
9%’

oY 7

2t
ﬁ.v.v ’

HN
g’

A

rev

e’
-05

oS NN NN

2T
~¥Z
—9¢C ”

P I Y I B T G B A S B

(0 930) JUnLVYILNIL



(penutauod) $°¢ sandig

NY T 334 AON
gt el g S &8¢ vZ 61 ¥l [ 14 62 e &1l Pt 8 14
] 1 ! L 1 1 | 1

tlZ
A
_[mw.
-0T
-2 °
~¥e
9T ”
82 °
-0E
~CE "
a0 SN
—-9¢

SN N NN NN N NN oo

120 ld3s anv
Gl oL S o€ Se 02 S1 Q1 S te 9z 1z g1 1L g L LT

98

-+
-
o~

A
-8
~0¢ °
B4
%2
—~9Z
-BZ
Qg "2
e "2
~tE "¢
—-9¢ "2

NN NN NN o™

S86Ll—%¥861 LWDDG8SIId

(0 930) FunLvyIdwIs



99

AYH

99 2an3Tyg

ydv

gl 18 g £
1 ] i 1

BT

834
£z

gl

AON
c1

ot

=

¥861—-¢C861

¢NID2¥8541d

—8¢

FZ¢
AN
9%

te
-97

r0g”

-8¢
Ot
FeY
oA
-9t -
=8%
=0G -

vZ
F97 7
87 "
~0%
AN
A
A
8%’
HO0Y -

NN NN N NN NN NN NN N

nad
9% -
Fey
-0S "’

NN N N NN NN NN NN NN

(2 930) I¥nlvd3adnil



100

L79 2an3T4

aNnr
tAl L < 82
I ] 1 1

gl

et

¥8el

¢WOO¥8S3Td

~Ov
A
A4
-9t

¢’
res

=-
=~06 -

9
-8¢
Oy

NN N N NN NN

nAd
-9t -
F8Y
-0%

P I N N R S PN S PN

(0 930) FWNLvYILNAL



101
SECTION 4

40 HRLP Data For Each Cross-Stream Section

The 40 HRLP thermccline depth (Z,,), bottom pressure, and
temperature records are presented for each instrument. These are
grouped by cross-stream line, with the northernmost IES on each line
plotted at the top. Each record is labelled with the iﬁstrument name in
the upper left corner.

The 40 HRLP Z,, records for each cross-stream section are presented
first. These are followed by the 40 HRLP residual pressure records and
the 40 HRLP temperature data for the instruments which had those
additional sensors.

The time scale is the same for all plets, with each increment
corresponding to 10 days. The axis beging on 0000 GMT of the first date
labelled.

Vertical scale for each variable is consistent between instruments.
Each increment corresponds to 100 m for the Z,, records, 0.05 dbar for
the bottom pressure measurements, and 0.04°C for the temperatures.

The sampling interval is 6 hours for all variables., The length and

the start and end times of the data records are tabulated in Section 2.
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SECTION S

Thermocline Depth Maps

Contour plots of the mean and standard deviation fields, the errcor
fields, the thermocline depth (2,,) fields, and the perturbation fields
are presented.

Three different sizes of regions are mapped, depending on the
number and location of the instrumented sites. These are: a) From
April to September 1983, the region is 200 km cross-stream by 400 km
downstream. b) From September 1983 to January 1984, it 1s 200 km by
460 km. c¢) From January to June 1984, it 1s 240 km by 460 km. The
inset in Figure 10 shows the relationship of these regions to each
other: the upper left-hand corner of all three regions corresponds to
the same lccation. In Flgures 10-12, each of the contoured frames
corresponds to either the full boxed region in Figure 1 or a portion of
it. The boxed region is oriented 064°T, and north 1s indicated by the
arrow in Figure 10. The horizontal scales in Figure 10 apply to the
frames in Figures 11 and 12.

Fach frame consists of a grid of points at 20 km spacing. The
actual IES sites are indicated by the + marks and the positions are
listed in Table 1. From January to June 1984, Z;, data was available
from two additional IESs, IES85C4 and IES85CS5. These data have been
included in the mapped flelds. Additionally, during June 1984, most of
the IESs documented in this report were recovered and redeployed at the

same locations. Thus for 9-16 June 1984, the most accurate Z,, maps
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were obtained by combining the data records from both deployment

periods. The positions of the instruments and their data records from

the June 1984 to May 1985 deployment are presented in Tracey et ajl.
(1985).



117

01 Lienuer ¢T wory paddeu sem ‘¢ P
86T AJenuelr ZT 03 £861 Joquaida
(WX 00% X 00Z) €861 Joquaidss 9

T eaav (e

-(uwy 09% X 0%Z) ¥86T aunl 9T

ue ‘z ‘T seare ‘uordax TIN3 YL (O
g 1z woiy paddew aism Z pue T Seale pauTquWod aug (a
Z 03 TTadv 8z moi3 paddewm uordax ayl 03 spuodsaliod
:Zt pue IT sean31d ujl paddem axe YOoTYm
suoT3al 92143 ay3 smoys (IY3TI) 3ISSUT 3YL

9yl Aq pa3edIPUT ST YIJION

ANoJjuo)

v
! 1° 2

(W)

*(wy 09% X 002

)

“molle
*SWI W OST § UOTIRTASP
pIepuels 03 Suipuodsarlicd UOT3a1 payYsep dY3 UYITA

oms~ ‘@ 6z ST PT3TJ UOTILTAIP pIRpULIS 3Y3l FO TRAIDIUT
‘WO0S ¢ **Z ZUTIROTPUT SOUTT pPaysep YITA
‘mw 05 ST PTRTF uesuw 9Y3 JO TRAIIIUT JINOJUOD

werd ur paInoiuocd alxe (IYETIA dacqe) PT2TF UOCTIRTASP
piepuels aJenbs-uesl-300I 3Y3 PUB eIeP ¥B6T

aunr o3 £86T TTAdV dy3 103 (3327 da0qe) PI2TF UESH

"MITA

-0T sandtd

{wn)

-
|...!Il1....ll-l.”...|1.llll.—|1 ez = =] 00t




118

TUOTIeD0T sWes a3yl o3

3durpuodsaiiod saweay TR JO I3ul0d puey-3jjyar-iaddn ayyz yiim ‘0T @2an314 uy pPaTlaqer
93043 se amwes Y3 aIe SITEDS [RIUCZTIOY 9UL “umoys sajep ay3l 103 ZT aIm3T1a ug
SPTaT13 uoriwqaniiad pue **Z ay3 o3 Ardde sdem Joizs JO 8338 BATF 8YL "W 05 > 5J0119
03 Spuodsallod uoT3al paysep 943l puv W QT JO TRAIIIUT INOIUAD ® ARy (3139T) SPTats
I¥q-J10113 8yl -~J01I2 ¥ST > 03 Jurpuodsaliioo uotr8aa paysep ayjy YITe ‘STRAIIJUT

15 1 paanojucd age ‘3ydra 3w Umoys “‘spTati (UOTIRTASP pPICpPURIS Juadiad) goila ayg

€861
£861

£861
€86l

B
- .
-l\.l..lfl.li..o\i

£861
£B61

‘IT 2ind1a

AON 02
0}

130 0¢

130 6¢
93

1d35 L2

1435 8¢
o3

ddv 8¢



119

(ponurauod) 1Y sandrg

\||..r.....:.|..11 1.. \
4
-‘\-llfllll-llll'l.ll-llclr.\ \\
.\.l\\
\\\]ll!1|ll|l\.l
fomzlFS I F + o
SLIS= b T D e g S

7

e [LIIIIIIIIIII: ¥86L 3NAPF 9L

l, \\\ OM.
e S 5 ﬂﬂ%uHhhnurta,ur\ ¥861 NV[ €L

AT e —— T T T

’ ~
F + + e -T\/

- -——
b —_— -

786L NVl 21l
3

‘€86L AON 12

T - - ———

F T e ——




120



121

Figure 12. The 12°C isotherm depth, Z;,, field (left) and the
perturbation field (right) are shown at daily intervals from
28 April 1983 to 16 June 1984. The maps are shown for
1200 GMT on the date indicated at the left. Contour
interval of the perturbation field is 0.5 with the dashed
region corresponding to negative values. The Z,, fleld is
contoured at 50 m intervals and depths shallower than 500 m
are dashed, The lighter shaded area corresponds to regions
of 215% estimated error and the darker shading to errors of
235% from the error maps shown in Figure 11.
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September 1983.

Time series plots of the half-hourly travel time and low-pass

filtered thermocline depth measurements are presented for twenty-two instruments.
Bottom pressure and temperature, measured at seven of the sites, are also plotted,

Basic statistics are given for all the data records shown.

Maps of the thermocline

depth field in a 240 km by 460 km region are presented at daily intervals.
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