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Summary

This data report is a presentation of CTD-data collected
from R/V "Poseidon" dQuring the International JASIN Experiment
in August and September 1978. There are two sorts of data sets:

1.) Yoyo's lasting 5 to 6 hours (1 long Yoyo lasting 18 hours)
to 100 m depth. The interval between profiles was 5 minutes.

2.) Two CTD-Boxes in the FIA with a side length of 10 to 12 km
and a spacing between stations of about 1 km. Depth of pro-
files: 500 m.

The Yoyo data is shown as contours of temperature, salinity
and density in pressure-time sections, and of temperature and
salinity in density-time sections. The data from the Boxes are
shown similarly but as functions of distance.

A table with drogue measurements is included.

Zusammenfassung

Dieser Datenbericht umfaft die Darstellung der auf F.S. "Posei-
don" gesammelten CTD-Daten, die wdhrend dem internationalen
JASIN (Joint Air-Sea Interaction)-Experiment in den Monaten
August, September im Jahre 1978 gewonnen wurden. Es handelt
sich um zwel Arten von Datensé&tzen:

1.) Yoyo—-Daten, d.h. Zeitreihen bei quasi-ortsfestem Schiff
von durchschnittlich 5-6 Stunden L&nge (1 Reihe 18 Stunden
lang) bis 100 m Tiefe. Abstand zwischen den Profilen:

5 Minuten.

2.) Zwei CTD-Boxes im FIA (Fixed Intensive Array) mit Seiten-
lingen von 10 bis 12 km und Stationsabstinden von etwa
1 Km. Tiefe der Profile: 500 m.

Die Yoyo-Daten wurden als Isoplethendiagramme von Temperatur,
Salzgehalt und Dichte gegen Druck und von Temperatur und Salz-
gehalt gegen Dichte dargestellt. Die Seiten der CTD-Boxes
wurden in analoger Weise als Schnitte dargestellt.

Eine Tabelle mit Driftbojenmessungen ist beigefligt.



Introduction

This report presents measurements of temperature, salinity
and density in the upper ocean taken from F.S. Poseidon during
Phase ITI of the Joint Air-Sea Interaction Project (JASIN) in

1978 (Pollard 1978).

The activities on Poseidon, and other vessels, have been
summarized by Siedler and Zenk (1980) and a full account has
been given in a cruise report (Institut fir Meereskunde, Kiel,
1978). Details of the JASIN project are to be found in docu-

ments published by the Royal Society, London (1977, 1978, 1979).
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1. CTD Data Sampling Scheme

The CTD data presented here can be divided into three
parts: two surveys of profiles to 500 m forming closed boxes
round the moorings of the Fixed Intensive Array (FIA) and a
series of CTD yo-yo stations to 100 m made in synchronisation
with those from other ships.

The "First Box" consisted of a survey round the FIA with
stations separated by 0.5 nautical miles along sections of
4-5 nautical miles. The stations at the corners of the box
were to 1000 m. The period covered is from 1600Z on 24 August
(day 236) to 0930Z on 26 August (day 238). The stations
began at the south-east corner of the box (see fig. 2) and are
listed in table 1.

The "Second Box" began at 0830Z on 3 September (day 246)
and continued to 145072 on 5 September (day 248). The station
separation was again 0.5 nautical miles (see fig. 3). With
only one exception, which was a 1000 m comparison profile with
the AKADEMIK VERNADSKY, the profiles were to 500 m (see table 2).

The CTD yo-yo stations were to 100 m made at 5 minute inter-
vals in synchronisation with those from other ships in the
period between the two Boxes (see table 3). The first yo-yo series
was part of the First Multiship Experiment (see fig. 5) from
1155Z on 29 August (241) to 0610Z on 30 August (242) close to
the drifting spar buoy P2. After the other ships dispsrsed,
POSEIDON continued to make yo-yo measurements in the vicinity
of P2 until 0300Z on 1 September (244). The Second Multiship
Experiment took place close to the H2 mooring (see fig. 6)
from 1000Z, 2 September (245) to 0600Z, 3 September (246), with
Poseidon successively occupying three positions at the north-
east corner of the fixed-position ship array.



The CTD stations were punctuated by radon measurements,
which generally lasted three hours and by dye mixing experi-
ments (see the cruise report). The results of near surface
parachute drogue observations made in support of the other
measurements are given in table 4.

2. Instrumentation and Data Acquisition

Data were collected using a Neil Brown Instrument Systems
MK III Conductivity, Temperature and Depth (CTD) probe
(Brown 1974, Brown and Morrison, 1978). The data were archived
on magnetic tape using a Nova computer which also calculated
salinity and density (ot). Plots of profiles and yo-yo sections
were also drawn by the computer but those presented here have
been subjected to an extensive correction and editing scheme
(see section 4) as the parameters derived in real-time suffered
from instrumental effects. The sampling program also recorded
data from the shipboard meteorological instruments once every
two minutes.

The NBIS CTD delivers a data cycle every 32 ms, and the
sampling program stored a cycle generally every 96 ms. A
program change on 3 September (246) enabled every second data
cycle to be stored, and this version of the program was used
during the Second Box. Data cycles were lost when the computer
was occupied writing data blocks to magnetic tape (0.288s
for blocks to MT@, 0.416s for MT1) and when the meteorological
data were sampled (0.192s when MT@§ was on-line, 0.288s for MT1).

A new conductivity cell was fitted at the start of the
cruise, on the manufacturer's recommendation, and a new ther-
mistor was installed on 26 August (238) so the temperature data
from the First Box were taken with only the platinum resistance
thermometer.



The CTD was lowered with a nominal rate of 0.5 m/s, which
gave a sampling interval of about 5 cm or 3 cm depending on
the program speed. Only the descending parts of the profiles
(including yo-yos) have been processed.

Throughout the periods of data acquisition, navigation
fixes were taken at half-hourly intervals and at the start
of individual stations of the box surveys. Generally the
fixes were made using the Loran-C system, but when recepting
was poor combinations of good Loran-C and Decca Navigator
channels were found to produce consistent readings. Radar
ranging using moorings and other ships were frequently made,
especially during the multiship experiments, but, while they
endorse the positions derived from the routine navigation
procedure, they have not been used to derive the navigation
information used in this report.



3. Calibration and Accuracy

The precision of the NBIS CTD is ultimately limited by the
digitizing interval in each of the three channels. These
limits are 0.0005K in temperature, 0.001 ms/cm in conductivity
and 0.05 dbar in pressure. The electronics noise is stated to
be smaller than these values (Brown 1974). Comparison between
derived salinity and water bottle samples has shown that a
precision of + 0.0024 ppt over a range of salinity values
is possible (Fofonoff, Hayes and Millard, 1974). In practice,
these limits are rarely reached and the accuracies of the
measurements are determined by other factors, such as the
accuracy of the calibration procedure, calibration drift,
contamination of the sensors (especially the conductivity
cell) and, in the presence of gradients, by the speed of

response of the sensors.

The CTD used from F.S. Poseidon during JASIN was loaned
by the University of Liverpool, U.K., and had been calibrated
at the Institute of Oceanographic Sciences (Wormley), U.K.
The temperature channel was found to be accurate to + 0.001K
(Mathers 1978, private communcation). This pre-cruise temperature
calibration, being an equilibrium calibration, is of the platinum
resistance thermometer and is equally applicable to temperature
data gathered with or without the additional thermistor. The
post cruise calibration in Kiel showed a small correction of
less than 0.005K in the temperature range met in the JASIN area.
As this is not larger than the quoted accuracy of the reference
thermometers which were available at the time, the pre-cruise
temperature calibration is believed to have been applicable
throughout JASIN. This is in accordance with the manufacturer's
claim for the stability of the temperature channel of + 0.001K
per month (Brown 1974). Comparison with sea-surface temperatures
taken with a bucket thermometer at the start and end of

selected profiles revealed no appreciable bias.



The conductivity cell and its matched interface card
were replaced at the start of the cruise. The value of the cell
factor given by the manufacturer is 0.99993 + 0.00001.
Comparison with sea-surface salinity values determined with
a Guildline "Autosal" thermostatic salinometer gave cell
factors in the range 0.99948 to 1.00048. The variation with
time was not systematic. In processing the data, a constant
cell factor has been used for data from profiles forming
a specific part of the cruise (e.g. for each of the Boxes,
or for groups of yo-yo stations), which are shown in Table 5.
The cell factors all lie within about + 0.0005 of unity, and
this deviation produces changes in the derived salinity of
about + 0.020 ppt in the range encountered in JASIN. Comparison
with the surface salinities gives a scatter in the corrected
derived salinities of 0.0073 ppt (standard deviation of 100
samples).

In addition to this limit on the accuracy of the salinity
value, the "spiking" effect in the regions of rapidly changing
temperature gradient produces a further local degradation
of the salinity data. This effect has largely been removed
in the data processing by a time constant correction to the
temperature signal and a salinity spike rejection criterion
(see Section 4 and Appendix A). However, it is likely that some
of the small closed contours in the salinity sections are
caused by bad data which were not correctable. Thus the
accuracy of the derived salinity could be estimated at + 0.010 ppt
with possible local degradation to say + 0.030 ppt in parts of the
thermocline.

The temperature coefficient of the strain gauge pressure
cell is believed to be one of the main sources of error in the
pressure signal. The coefficient is given as 0.3 dbar/K. The
characteristics of the heat transfer from the water to the cell
are not known, but even if the full range of the temperature change
reached the cell, an error of a few decibars at most would



have been caused. As only data from the descending profiles
have been used, the relative accuracy in the pressure signal
is believed to be better than + 1 dbar. The effect of the
pressure measurement error on the derived salinity is negli-
gible: a 1 dbar error in pressure would introduce a salinity
error of less than 0.0005 ppt.

The effects on the derived density (o.) of a measurement
error of + 0.005K in temperature and an error of + 0.010 ppt
in salinity are + 0.001 and + 0.008 respectively. Thus in the
region of a badly corrected salinity spike a o, error of say
0.025 might be experienced, but elsewhere the accuracy of
the derived o values is about + 0.010.

A selection of T-S curves drawn from the processed data
were compared with similar diagrams of data from other ships
when the stations were close by. Comparison with the pro-
cessed data of ATLANTIS II, DISCOVERY, METEOR, PLANET and
TYDEMAN failed to reveal any discrepancies which could not
be attributed to oceanic variability.



4. Data Processing

The CTD data have been processed on the PDP 11/45 of the
Institut fliir Meereskunde, Kiel, which necessitated translating
the data tapes from Nova to PDP integer format. This stage
introduced many errors into the data (see below) which could
not be avoided as the Nova was again at sea during this time.
The stages of the data processing are summarized in table 6

and are enlarged upon below.

Stage 1: Subdivision of yo-yo data

The yo~yo data had been archived in long magnetic tape files
and before transfer to the PDP these were subdivided into
data files consisting of only one profile each. This meant that
both yo-yo data and conventional profiles could be treated
identically.

Stage 2: Translation of tapes from Data General to PDP format.

During this operation a very large, but variable, number of
parity errors were registered. A few files are without errors,
while in others almost all blocks gave rise to error messages.
In addition, the loss and insertion of bytes in the blocks
caused severe disruption to the data cycle sequence.

Stage 3: Correction of parity errors and time base generation.

a) In many cases the sites of lost bytes, or the occurrence of
extra bytes, were easily identifiable and can be corrected.
Extra bytes were removed and null bytes inserted in the
most significant place in words where errors had occurred.
When ambiguous cases were found, the solution involving
the removal or insertion of the least number of bytes was
adopted. In a small number of cases whole data cycles
were removed.



b)

c)

d)
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Meteorological data cycles were removed to leave files
with CTD data only.

The channels recording data and time (to 1 second
resolution) were found not to increase monotonically. The
bad values appear to have been caused by one or more

bits going low for one or more cycles, presumably as the
result of loose contacts in the computer real-time clock.
These bad values were identified and corrected.

As many data cycles were collected within any given second
and therefore had exactly the same values for time, the
time channels were augmented with another one holding
parts of seconds, to millisecond resolution, to give each
cycle a unique time and to enable time constant corrections
to the raw data. The intervals between cycles were made
such that they are as regular as possible (but remain
multiples of 0.032s - the basic CTD cycling time), with
allowances for time lost to meteorological data sampling
and buffering to tape, with the criterion that time in-
creases monotonically and that the millisecond value goes
over 1000 at the change of whole seconds.

Stage 4: Time corrections and editing.

a)

The measured variables (P,T,C) were scanned for spikes

and these bad values were replaced by those linearly inter-
polated in time. Many spikes were due to confusion in the
input channels (e.g. instead of a data cycle consisting

of P,T,C some were P,P,C and others P,T,T/2), the cause

of which has not been identified, and others due to
misidentification of the position of extra or missing bytes
in stage 3a. S8Spikes were first identified on a maximum
acceptable first difference basis and then, after these



b)

c)

had been replaced, as points lying more than three standard
deviations away from an estimate of the mean. As the bhlock
size is rather small (30 cycles), a biased estimate of

the mean, using also the cycles from the previous, corrected
block, was employed.

Conductivity cell calibration has been made using water
bottle samples, worked up with an Autosal salinometer.
The cell constant was found not to be constant and varied
between groups of stations, with values from 0.99948 to
1.000252. The changes do not appear to be systematic.

Spikes in the derived variables could be classified into
three groups:-

i) Sharp spikes (i.e. only a few data points) to lower
salinities, in descending profiles, associated with
large 4T/dP.

ii) More extensive spikes (i.e. one to several decibars
extent) to higher salinities, on descending profiles,
occurring immediately after regions of large 4T/4p,
causing static instability.

iii) ©Spikes, with many data points but with small vertical
extent, to higher salinities, on descending profiles,
associated with the roll of the ship.

Type (i) spikes are the result of different time constants
for the response of the conductivity signal and the
temperature signal and spikes of type (ii) are thought to
have been caused by a mismatch between time constants of
the platinum thermometer and electronic integrator. By
analysing a case where the CTD recorded its own passage
from air to water this error could be modelled with time

constants for the thermometer of 0.436s and integrator



of 0.530s (see Appendix A). The time response of the
corrected temperature should be that of the thermistor and
the best time constant was found to be 0.090s. Before
correcting type (iii) spikes the raw data were smoothed
with a three-point running average. Enforcing strict
monotony in pressure did not remove the spikes of type (iii)
as the salinity channel had, in most cases already reached
a spike value before dP/dt changed sign. Because each

spike contains many data points statistical editing
techniques were ineffective (in several cases the ratio of
good to bad data points is about 7:5). A minimum acceptable
lowering rate criterion was tried, and, because the least
resolvable non-zero lowering rate (0.78 dbar/s; least

count in P = 0.05 dbar, cycle time = 0.064 s) was in ex-
cess of the mean lowering rate of about 0.5 dbar/s, many
good data points are rejected, while some were accepted
despite having bad values.

The final solution is: a) enforce a minimum lowering rate

(defined by at least one increment
in P per cycle)

b) if p' denotes a pressure where
dp/dt < 0, reject all following
data with P < P' + 1 dbar.

This removed all type (iii) spikes.

However, there remained a few residual spikes in salinity,
some in excess of 50 ppm, occurring at sharp changes in

dT /dt (generally only at the bottom of the mixed laver).
These could not be consistently improved by changes in
thermistor time constant estimates, and also by the intro-

duction of a conductivity cell time constant (both positive
and negative).



d) Derived variables were calculated from corrected variables
using standard formulae (salinity from Fofonoff, Dec. 1974

version), and smoothed with a three-point running.mean.

e) Statistical edit of all derived variables; acceptable
values must lie within 3 standard deviations of a biased

mean (as in 4.a ).
Stage 5: Interpolation.

A linear interpolation scheme was used to reduce the data to
values at pressure levels every 0.1 dbar. As the profiles had
previously been monotonized in pressure, the problem of multiple
encounters of an interpolation level was avoided.

Stage 6: Clipping of residual salinity spikes.

Despite the corrections applied during earlier stages of the
data processing there were still obvious cases where the salinity
profiles and consequently the density profiles, contained bad
values. These may have been caused by transient blocking of

the conductivity cell or, in the regions of sharp changes in

the temperature gradient, by residual time constant effects
(possibly introduced by errors in the generation of the milli-
second time base, stage 3d ). Typical values in these spikes
were 0.05 - 0.1 ppt over a pressure range of 71-3 dbar. These

bad data were removed and replaced by linearly interpolated
values after being identified on a maximum acceptable first
difference basis (equivalent to a maximum acceptable vertical
salinity gradient). The size of this threshold value was chosen
subjectively (typically 0.08 ppt/dbar). The program scanned up
to three tape blocks of data (i.e. data from a pressure range of
9 dbar) in search of the place where salinity returned to
acceptable values. In only a very few cases was this procedure
unsuccessful and correction of the data not feasible.
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On some occasions offsets in the salinity profile were
observed and are believed to have been caused by fouling of
the conductivity cell. The lost data are not recoverable and
these parts of the profiles, or rarely whole profiles, have
been removed.

Stage 7: Filtering and interpolation.

The clean data from the previous stage were smoothed with a
low-pass filter with half-power-wavenumber of 0.5 dbar_1 and
interpolated to wvalues at AP = 0.5 dbar or Aoy = 0.005.
Only the first encounter of any given O value in a profile

has been used. The profiles generally start at 5 dbar pressure.

Stage 8: Translation to IfM format.

This stage was necessary to enable the use of existing programs
from the IfM libraries. The data processing programs had used
a special tape format which was more efficient for our purposes

and allowed a larger number of variables per cycle than is usual.
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5. Data Presentation

The CTD data presented here in figs 7 to 148 are shown as
vertical sections. Data from the yo-yo stations are drawn as
functions of time, with tick-marks on the top part of the figure
frame showing the start time of each profile. Data from de-
scending profiles only have been used. Data from the stations of
the two "Box" surveys are displayed as functions of distance;
the x—~axis being the displacement from the corner station at the
start of the section. The geographic orientation of each section
is marked on each figure. The tick-marks at the top show start
positions of the descending profiles.

The figures show isopleths of temperature, salinity and density
(ot) against pressure, and of temperature and salinity against Op -
In calculating the positions of the isopleths, linear interpolation
between nearest points was used.

The yo-yo sections are shown with contour intervals:

AT =20.2 K
A S = 0.01 ppt
Act = 0.05

In addition there are sections drawn with higher resolution
for some yo-yo stations of the Second Multiship Experiment
(stations 60 and 61) in which a strong frontal signal was ob-

served in the near surface layer.

The data from the "Boxes" are shown with two pressure scales:
0-100 dbar and 0-500 dbar. The contour intervals in the 100 dbar
sections are the same as for the yo-yo data, whereas those in
the 500 dbar sections are:

AT =0.4 K
A S = 0.02 ppt
Aoy = 0.06

The lower 500 dbar of the few stations that reached 1000 dbar are
not shown.



One salient feature of the plots with o_~ordinate is the dis-

ordered nature of the isohalines compared sith the smoothness of
the isotherms. The main reason for this is the relatively small
range of salinities and thus the small effect of salinity on Oy
compared with the stabilizing effect of temperature. These dis-
ordered structures often just show changes of about 0.01 ppt in
salinity, which close to the measurement accuracy (see Section 3)

and thus these structures may be noise.

Gaps in the isopleths are caused by parts of profiles which
were irretrievably lost to the data processing scheme. The few cases
of data being irretrievable but not rejected have given rise to
easily identifiable non-physical structures in the sections, e.9.
Figs. 76, 77, 92, 131. Figures 149 to 157 show profiles from a
small selection of stations. These are the corner stations of the
"Boxes". As it is not feasible to include profiles from all sta-
tions, these are presented to give a representation of some of the
data in a conventional form.



APPENDIX A

TIME CONSTANT CORRECTION

In an attempt to achieve fast and accurate temperature
measurements, the Neil Brown CTD uses two thermometers: a
platinum resistance thermometer (manufactured by Rosemount)
and a fast bead thermistor (Brown, 1974; Brown and Morrison,
1978). The outputs from both thermometers are combined
electronically in the underwater unit to give the "tempera-
ture signal”, which should have the speed of response of the
thermistor combined with the accuracy and long-term stability
of the platinum resistance thermometer. The success of this
operation depends on the flow of heat from the water to the
platinum resistance thermometer being characterized by a
single time constant, which is accurately known and to which
the electronics circuitry is correctly adjusted. In practice,
the heat flow from the water is not adequately described by
a single time constant, and it is very difficult to determine
the value of the principal one.

A consequence of the mismatch between the principal time
constant of the platinum resistance thermometer and that of the
electronics is an overshoot or a bounce in the signal when
the sensors pass from a region of high to low temperature gra-
dient. Such a feature was apparent in these data. An over-
shoot in the temperature signal followed regions of high tem-
perature gradient causing statically unstable salinity "spiké&s"
which extended over several decibars. These exrroneous data
were different in nature from those of salinity spikes by
differences in the responses of the thermometer and conductivi-
ty cell and did not respond to the conventional thermometer
time constant correction (see section 4).
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t
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P E
= AT (exp (—'t/TE) - exp (—t/'rp)) (A10)
The maximum error occurs when de/dt = 0 at t = t¥*
i.e. -;1— exp - t*/’rE = j-rl—- exp - t*/7
B P p
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ie. t* =—=L gn(t /1) (a11)
TP—TE p E

Thus g andrp can be estimated from the size of and the
elapsed time to the maximum overshoot in the data following
a step change in temperature.

A suitable example of temperature change was found at the
start of profile PJC092 where the data were logged as the
CTD passed from the air through the sea surface and was held
at a few metres depth for about a minute. The change from the
air temperature of 13.642 °C to a water temperature of
12.732 °C caused an overshoot in the data followed by a slow
recovery to the mixed layer temperature (see Fig. A1). The
maximum overshoot was —~0.065K after an elapsed time of
0.480 + 0.064s, assuming that the temperature change occured
in less than the sampling interval of 0.064s, and that the
increase in temperature from the overshoot was not caused by
local heating of the water by the CTD itself. This latter
assumption is supported by the fact that the measured tempera-
ture remained within about 10mK of 12.73 °C until the bottom
of the mixed layer was reached at a depth of about 8 dbar.

Numerical solution of equations A10 and A11 gave g T 0.530s

and Tp = 0.436s. A correction applied with these values. im-
proved the response but a slight bounce, amounting to =2 %
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Making the assumption that the heat flow to the platinum
resistance thermometer can be characterized by a single time
constant, Tp seconds, the effect of a mismatched electronics

time constant, T seconds, can be described.

Let '%?seconds be the time constant of the thermistor and

F(t) °C be the fluid temperature, then, at t >> TP,T'T, the
platinum resistance thermometer output is:

Tp(t) =~—%— IE F(t-£) exp (—E/Tp) dg

(A1)
P

and the combined temperature signal would be:

T (t) =_11.-“ I8 B(e-g) exp (-E/1,) A (a2)
T

‘The response of the electronic circuitry, when performing

perfectly, would be E(t) = T - Tp

(A
= f; fo F(t-E) (TP exp (—E/TT) - T exXp - (E/rp))da (A3)

i.e. B(t) =

If the electronic circuitry is imperfectly adjusted, i.e.

T8 o then the output, E* , is given by:

w* (t) =

1 t
T fo F(t-E) (TEexP(—E/xT) - TTexP(~E/TP))dg (A4)

so the error in the temperature signal, ¢ = E*-E, is:

i
P E

t
e(t) =7 fo F(t-&) (TEexP(—g/Tp) - Tpexp(-g/TE)}dE {A5)

Thus, given values of %gandrp , and knowledge of F(t) , the
error ¢ can be found and the measured temperature signal,
TP-PE* y could be corrected to give T, the correct measured
temperature signal. This could then be corrected for the

finite response-time of the thermistor if the value of T
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were known. Values Of’E“TE and T o can be estimated from the
data, but F(t) is not known until the corrections have been
applied. However, since the data exist as a discrete time-
series, with interval §t,an approximate correction can be

found.

The discrete form of the functiont%ﬁt) can be written as:

_ _ izt s
'I'pi = F, néo AFn exp ((n 1)5t/Tp) (AS)

where A F =F -F 4

Thus the correction, —ei,can be written:

1

_‘1 1 - -3
€, =.L, AF_ (exp(n—l)Gt/Tp) exp ((n-1)8t/v ) (A7)

The correction scheme for the measured data point T'i is

i=1

T, =Ty +;§O hp* (exp(n—i)ét/tp)—exp((n—i)Gt/TE)) (A8)
] AT
and Fg = T, + St Ty (A9)

where F*i is the corrected measurement of the fluid tempera-
ture. In practice, the summation need not to be made from
n=0, but from n=i-m where mdét is sufficiently long for the
exponential weights to make the contribution of earlier
terms negligible. To remove the Nyquist frequency noise in-
troduced by the first differencing operation, the resulting
time series must be smoothed with a three-point running mean.

The values of Ta and Tp can be estimated from the response
of the signal to a step change in the environmental tempera~-
ture. Let a temperature change of T°C occure at t=0, then
the error is given by:
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of the step size after an elapsed time of about 1.5s, per-
sisted. Tests with Tp > 0.436s and g < 0.530s produced
curves with overshoot closer to the raw data, and those with

Tp < 0.436s and TE > 0.530s generated a bigger bounce.

The initial response to the temperature step could be well
described by an exponential function with a time constant of
90 * 5ms. This would be the time constant of the thermistor.
After the correction described above,the value of'gpwhich
appeared to recover the best temperature step was 70+ 5 ms
(see Fig.A1). The correction with Tp = 90 ms produced a very
thin layer directly at the surface almost 0.1 K cooler than the

mixed layer temperature.

However, in applying the fast time constant correction
(e.g. A9) to data from the thermocline the value of Tp = 90 ms
was best in reducing salinity spikes. The cool surface layer
apparently caused by the 90 ms time constant over-correcting
the exponential response might thus have been real and possibly

caused by evaporative or radiative cooling.

To summarize, the entire temperature data were corrected
for the mismatch between the time constants of the platinum
resistance thermometer using equations A8 and A9 with the

following parameters:

0.436 s
= 0.530 s
0.090 s

=
]

i
|

)
1§



Temperature [°Cl]
12 13 14

Raw data

------- Long time constant correction
~ —w « Short time constant correction
escvesees Smoothed, corrected profile

i S it e petamt 2ttt et St Gt O PO

(128 ms tick marks)

Time

Fig. Al Corrections to response to step change
in temperature



- 25 -

Table 1 - CTD station list for Box 1

Station Date 1978 Time (GMT) Position at Beginning

No. Day/Month|Start - End Lat. (N)| Long. (W)
P1415 24/8 13.37 - 14.05] 58°55.4'} 12°37.8"
P1416 24/8 15.54 - 16.25{ 58°55.4'| 12°26.5"
P1417 24/8 16.48 - 17.16]| 58°55.9'| 12°26.8'
P1418 24/8 17.32 - 18.01} 58°56.4'| 12°26.6"
P1419 24/8 18.16 - 18.45} 58°56.9"'| 12126.6'
P1420 24/8 18.59 - 19.29} 58°57.3'| 12°26.4"
P1421 24/8 19.41 - 20.11] 58°58.0'| 12°26.4"
P1422 24/8 20.24 - 20.51) 58°58.5'{ 12°26.8"
P1423 24/8 21.01 - 21.32} 58°58.9'] 12°26.5"
P1424 24/8 21.46 - 22.16} 58°59.4'} 12°26.7"
P1425 24/8 22.31 - 23.01} 58°59.9'} 12°26.5"
P1426 24/8 23.22 - 23.50| 59°00.8'{ 12°26.2"
P1427 25/8 00.37 - 01.23]| 59°01.6"'| 12°25.7" to 1000 m
P1428 25/8 03.18 - 03.52] 59°02.9'} 12°26.7"
P1429 25/8 04.06 - 04.37] 59°02.4'f 12°26.5"
P1430 25/8 04.52 - 05.23| 59°02.4'} 12°27.6"
P1431 25/8 05.30 - 06.05{ 59°0.24'} 12°28.5"
P1432 25/8 06.21 - 06.49] 59°02.4"'|f 12°29.7'
P1433 25/8 06.59 - 07.29] 59°02.4"'] 12°31.4'
P1434 25/8 07.38 - 08.08) 59°02.5"'f 12°31.4"
P1435 25/8 08.25 - 08.54| 59°02.4'{ 12°32.4"
P1436 25/8 09.26 - 09.55| 59°02.5'| 12°33.4"
P1437 25/8 10.15 - 10.43} 59°02.5'| 12°34.1"
P1438 25/8 11.05 - 11.34) 59°02.5'| 12°35.4"
P1439 25/8 11.48 - 12.48) 59°02.4'} 12°36.3" to 1000 m
P1440 25/8 13.05 - 13.35] 59°01.9'{ 12°36.3"
P1441 25/8 13.52 - 14.22] 59°01.4"'{ 12°36.3"
P1442 25/8 14.38 - 15.07} 59°00.9'} 12°36.3"
P1443 25/8 15.21 - 15.52| 59°00.4'| 12°36.4"
P1444 25/8 16.08 - 16.39| 58°59.9'| 12°36.4"
P1445 25/8 16.56 - 17.26| 58°59.4'| 12°36.4"
P1446 25/8 17.43 - 18.11f 58°58.9'| 12°36.4"
P1447 25/8 18.33 - 19.03| 58°58.5'| 12°36.4"
P1448 25/8 19.19 - 19.47] 58°57.9'] 12°36.5"
P1449 25/8 20.04 - 20.33| 58°57.4't 12°36.2"
P1450 25/8 20.58 - 21.28| 58°56.9'| 12°36.4"
P1451 25/8 21.50 -~ 22.46] 58°56.4'{ 12°36.3" to 1000 m
P1452 25/8 23.05 - 23.34) 58°56.2'} 12°34.9"
P1453 25/8 23.53 - 00.23] 58°56.0'{ 12°34.3"
P1454 26/8 00.40 ~ 01.11} 58°55.8'{ 12°33.9'
P1455 26/8 01.21 ~ 01.51| 58°55.6'| 12°32.5°
P1456 26/8 02.07 - 02.38} 58°55.4'| 12°31.5"
P1457 26/8 02.55 -~ 03.26] 58°55.3'| 12°30.6"
P1458 26/8 03.42 ~ 04.13} 58°55.1'{ 12°29.7"
P1459 26/8 04.29 - 04.57| 58°55.0'| 12°28.9°
P1460 26/8 05.17 - 05.46| 58°54.8'| 12°27.9"
P1461 26/8 06.01 - 06.55| 58°54.6'] 12°26.9' | to 1000 m
P1462 26/8 07.30 - 07.58| 58°55.4'} 12°26.5"

*(P1416)
P1463 26/8 08.14 - 08.43| 58°55.9'{ 12°26.5"

*(P1417)
P1464 26/8 09.00 - 09.29) 58°56.4'}| 12°26.6"

*(P1418)

*
Repetition of a station
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Table 2 - CTD station list for Box 2

Station Date 1978 Time (GMT) Positionat Beginning
No. Day/Month| Start - End Lat. (N) | Long. (W)
P1501 03/9 08.28 08.51 | 59°02.4"' | 12°24.1°
P1502 03/9 09.10 09.33 | 59°01.9"' | 12°24.1"
P1503 03/9 09.50 10.13 | 59°01.4"' | 12°24.1"
P1504 03/9 10.29 10.52 | 59°00.9' | 12°24.0"'
P1505 03/9 11.03 11.26 | 59°00.4"' | 12°24.1"
P1506 03/9 11.42 12.07 | 58°59.8' | 12°24.0'
P1507 03/9 12.21 12.47 | 58°59.3"' | 12°24.1"'
P1508 03/9 13.01 13.25 | 58°58.8' | 12°24.0"
P1509 03/9 13.40 14.06 | 58°58.2' | 12°24.0"
Pi1510 03/9 14.17 14.40 | 58°57.6"' | 12°24.1"
P1511 03/9 14.57 15.21 | 58°57.6"' | 12°25.0"
P1513 03/9 22.05 22.27 | 58°57.6' | 12°25.0"
*(P1511)
P1514 03/9 22.49 23.13 | 58°57.6' | 12°25.9"
P1515 03/9 23.32 23.55| 58°57.6' | 12°26.9"
P1516 04/9 00.10 00.31}| 58°57.6"' | 12°27.9"
P1517 04/9 00.49 01.10| 58°57.6" | 12°28.9"
P1518 04/9 01.23 01.44 | 58°57.6' | 12°29.8"
P1519 04/9 02.04 02.28| 58°57.6' | 12°30.8"
P1520 04/9 02.42 03.03| 58°57.6' | 12°31.8"
P1521 04/9 03.15 03.38} 58°57.6"' | 12°32.7"
P1522 04/9 03.55 04.16 | 58°57.6"' | 12°33.7"
P1523 04/9 04.33 04.56 ] 58°57.6"' | 12°34.7!
P1524 04/9 05.16 05.39| 58°57.6"' | 12°35.7"
P1525 04/9 05.53 06.17} 58°58.1"' | 12°35.8"
P1526 04/9 06.41 07.04| 58°58.6"'" | 12°35.8"
P1527 04/9 07.20 07.42| 58°59.1' | 12°35.8"
P1528 04/9 07.55 08.19| 58°59.6' | 12° 35.8"
P1529 04/9 08.38 09.00| 59°00.2"' } 12°35.7"
P1530 04/9 09.19 09.43]| 59°00.6"' | 12°35.6"
P1531 04/9 10.03 10.25}| 59°01.2"' } 12°35.8"
P1532 04/9 10.44 11.06| 59°01.6"' | 12°35.9"
P1533 04/9 11.28 11.52} 59°02.4' | 12°35.7"
P1534 04/9 12.13 12.35] 59°02.3" | 12°34.7"
P1535 04/9 12.58 13.19} 59°02.4"' | 12°33.9"
P1536 04/9 13.40 14.03] 59°02.4"' | 12°32.9"
P1537 04/9 14.27 14.50{ 59°02.4' }12°31.9"
P1538 04/9 15.11 15.32| 59°02.4*' }12°31.0"
P1539 04/9 16.06 16.29}) 59°02.4' {12°30.0"
P1540 04/9 16.45 17.07| 59°02.4' {12°29.1"
P1541 04/9 17.21 17.44}) 59°02.4" }12°28.1"
P1542 04/9 18.07 18.30] 59°02.4' | 12°27.2"
P1543 04/9 18.46 19.40| 59°02.4"' [ 12°26.2"
P1544 04/9 12.21 19.44] 59°02.4' | 12°25.3"
P1545 04/9 19.56 20.20] 59°02.4' [ 12°24.1"
* (P1501)
P1547 05/9 00.38 01.02} 59°02.4' | 12°35.7"
* (P1533)
P1548 05/9 01.29 01.53f 59°02.4"' | 12°34.8"
* (P1534)
P1549 05/9 02.09 02.27] 59°02.4"' | 12°33.8"

* (P1535)
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(continued)

Station Date 1978 Time (GMT) Positionat Beginning
No. Day/Month| Start - End Lat. (N)| Long. (W)
P1550 05/9 02.49 -~ 03.12} 59°02.4'| 12°31.8"
* (P1537)

P1551 05/9 03.28 - 03.51| 59°02.4'| 12°30.8"
*(P1538)

P1552 05/9 04.02 - 04.25| 59°02.4'} 12°29.8"
* (P1539)

P1553 05/9 04.55 -~ 05.17| 59°02.8'| 12°28.8"

P1554 05/9 05.35 - 05.59| 59°02.4'| 12°28.0°
* (P1541)

P1555 05/9 10.47 - 11.15] 59°02.3'| 12°27.4"
*(P1542)

P1556 05/9 11.37 = 12.19] 59°02.4'| 12°26.8" to 1000 m

P1557 05/9 12.35 - 12.57| 59°02.4'{ 12°25.9"'
* (P1543)

P1558 05/9 13.10 - 13.33} 59°02.3'{ 12°24.8"
*¥ (P1544)

P1559 05/9 13.45 - 14.08| 59°02.3'} 12°24.1"
*(P1501,

P1545)

P1560 05/9 14.24 - 14.47| 59°02.3'| 12°23.1"

*
Repetition of a station
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Table 3 - CTD station list for YOYOs

Station YOYO|Date 1978 Time (GMT) Positionat Beginning | Position at End

No. No. |Day/Month|{Start - End Lat. (N) | Long. (W) | Lat. (N) | Long. (W)
P1482 52 29/8 11.55 - 17.46 | 58°53.8"' | 12°20.4" 58°53.3" | 12°20.1°
P1482 53 29/8 17.48 - 23,59 | 58°53.3"' | 12°20.1" 58°53.3' | 12°22.2"
P1482 54 30/8 00.06 - 06.11| 58°53.3"' | 12°22.3" 58°55.1' | 12°22.6"
P1485 55 30/8 09.49 - 14.30} 58°53.9' | 12°20.7" 58°53.7' | 12°18.7"
P1488 56 31/8 10.00 - 15.00| 58°51.1' | 12°11.6" 58°50.6" | 12°07.8"
P1490 57 31/8 18.25 ~ 02.52 | 58°48.9' | 12°05.7" 58°48.7' | 12°07.7"
P1492 58 01/9 16.47 - 17.19 | 58°47.1"' | 12°04.0' 58°47.2' | 12°04.0"
P1497 59 02/9 11.23 - 15.03 ] 59°26.0' {12°27.5" 59°26.5' | 12°27.8?
P1499 60 | 02/9 18.44 - 23.50| 59°25.9' | 12°26.2" 59°26.1' | 12°27.6"
P1499 61 02/9 23.54 - 02.59{ 59°26.1' [ 12°27.6" 59°26.8" | 12°28.6"
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Table 4 - Drogue measurements

Date 1978 |Time interval]DrogudPosition at Beginning Drifting
Day/Month GMT depth|Lat. (N) | Long. (W) |Speed |Direction
m km/h |[towards
21/8 13.00-15.55 40-42158°57.7"' | 11°38.0' |0.30 110°
21/8 15.55-16.42 40-42 0.75 150°
21/8 16.42-20.48 40-42 0.40 135°
22/8 16.00-19.00 40 59°02.2' | 11°50.0" |0.60 135°
23/8 09.34~-10.23 40 59°01.2" | 11°43.4' |0.84 330°
23/8 10.23-11.23 40 0.76 012°
23/8 11.23-13.50 40 0.69 045°
23/8 13.50-15.53 40 1.03 083°
23/8 15.53-16.37 40 0.64 130°
23/8 16.37-18.06 40 1.00 130°
26/8 14.00~16.02 40 58°53.2' | 12°20.5"' [0.74 148°
26/8 17.57-21.24 40 0.30 108°
26/8 21.24-23.10 40 0.49 108°
26-27/8 23.10-03.10 40 0.52 140°
27/8 05.02-10.53 40 58°51.5"' | 12°17.9"' |0.65 107°
26/8 15.45-17.49 60 0.41 135°
26/8 17.49-21.36 60 0.415 118°
26/8 21.36-23.23 60 0.535 110°
26-27/8 23.23-03.25 60 0.46 140°
27/8 03.25-09.30 60 0.58 0.92°
27-28/8 16.08-06.05 20 58°56.9' |12°24.5' |0.27 165°
28/8 06.05-18.50 20 0.225 165°
01/9 06.20-10.00 26 58°47.1' {12°04.0' ]0.425 210°
01/9 10.00-14.30 26 0.17 350°
01/9 14.30-16.30 26 0.525 070°
01/9 16.30-18.00 26 0.80 085°
01/9 06.35-16.00 42 0.18 125°
01/9 16.00-23.40 42 0.30 100°
01/9 18.00-23.40 42 0.175 110°
01/9 06.35-23.40 42 0.23 110°
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Table 5 - Cell Constants used in Conductivity €alibration

Date 1978 Cell .
Day/Month Constant Stations Data
24-28/8 1.00048 P1415-P1464 Box 1
29-30/8 0.999897 P1482-P1485 Yo-yos at first

Multiship Experiment
?1439_ 1.0002525 | P1488-P1499 | Yo-yos at P2 and

H2 (Second Multiship Exp.)
3-4/9 0.99948 P1501-P1560 Box 2




Table 6 - JASIN Data Processing
Stage Program Name Purpose
1 PNFL2 Division of yo-yo data into files con-
taining one profile
2 POSRSX Translation from Nova data files to
PDP RSX11M ANSI files
3 PJ1@2 Translation read errors correction,
introduction of a time base with
milliseconds, removal of improbable
measurements, block averaging
4 PJ2@4 Time constant correction, calibration
correction, recalculate derived
quantities, smooth variables with a
three-point running mean and statisti-
cal editing, monotonization in
pressure
PJI3@1 Interpolation to AP = 0.1 dbar
PJCLIP Remove effects of residual salinity
spikes
7 PJ3@1 Filter and interpolate to AP = 0.5
dbar and Ag, = 0.005. Only the first
encounter of a given Op value in a
profile is used.
Ta PLXY@4* Plot profiles and T-S diagrams
PJ4G1 Translation into IfM format
PLSECT Plot isopleth diagrams and sections

* Plots of the profiles were made after most processing stages
#®

to assess improvements and to show where reprocessing was

necessary with improved parameters.
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Fig. 1 The JASIN area. FIA = Fixed Intensive
Array, OIA = QOceanographic Intensive
Array. The Large Scale Array including
the meteorological triangle is also
plotted.
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- 36 -—
*o0s500
o+
0930 45600
0400 4, *0430
0330
+0245
6300
+
0200
4 58°54.5'N
12°21.0°'W
+0130
+0100
58°54°N
YOYO 54
12°20°'W
+ 0030

Fig. 4b YOYO Station 54
First Multiship Experiment 30 August 1978



YOYO 52 ¢  YOYO 55 ©  YOYO 58¢
o YOYO 53 4 YOYO 56 =
0O YOYO 54 +  YOYO 57 a
P YINE - 58°54'N
R
]
mu .. ..
n
A.
Bas
A
58°47' N
*ioot50w

12°20°'W

Fig. 4c

YOYO Stations 52-~58



- 38 -

®
0300
® 0100 ® 550 YOYO 59 +
*+1500 YOYO 60 a
41130 0200 YOYO 61 e
1330 0130
+, L J
1400 0030
"'1200 +1430
1236" *1300
A
0000
59°26°N
2300
A A
2330
2200 2100
A A 42000 1900
A A
2030 2130
A Aa
2230 1930
4 59°25 5N
12°28.0'W
12°27°'W

Fig. 4d YOYO Stations 59,60,61

Second Multiship Experiment 2-3 Septembexr 1978



- 39 -

]
TYDEMAN

h

2

allle
PLANET

SHACKLETON "~ 7|7 T |

Q_
I o

D

POSEIDON
A

MOBILE
 ntllllr -~ ool -
ENDEAVOR ATLANTIS [1

g nm !
St e
0 km 1 2

MOBILE
sl
DISCOVERY

Distribution of drifting and roving
ships during the First Multiship
Experiment (29/30 August 1978). The
centre of the area shown was about
14 km south east of the FIA.

0 mm 7
0 km1 72—
woh-gsh | 12h-15h
PLANET |POSEIDON 10h-24h
il ——— e i METEOR
24h-3h POSEIDON_|
POSEIDON
18h=24h
H2 SHACKLETON
10h-22h
A e A
ATLANTIS II DISCOVERY ENDEAVOR
| moBiE

Distribution of fixed position and
roving ships during the Second
Multiship Experiment (2/3 September
1978) . Buoy H2 was moored at

59° 25' N, 12° 30' W about 47 kn
north of the FIA.



40 -

§8: 891 §8:81 SS:¥1 SS:E1 §8:41 (149) H S8S8:11
*6¢ *6¢ * 6% 62 *6% 8LE61 9NY°62

[T T[T T T T I T T T T T[T T T T T T T T I T[T 17TT]

Juswraadxg dTYSTI[OW ISITA gG UOT3Ie3lS oRkog £ -big

B'S.a. 06 .
%\mmowlv B..%m

[ 20301 dH3lL

Lereitrt (Ivvereertd prrrpbiiret Pl e i et P it L

001

08

08

1) 4

1F4

4y8d1 s3yd

{



41

§85:91 §5: 91 §G:¥1 SG:El §8:21 t1W9) H 58311
*6¢ * 62 " 62 *62 62 8L61 8NY° 62

(T TTTTT T T TTTT T T T T T T T T T T TTT

Juswrxadxyg dTUSTITNW ISITA 26 UOT3IeIS OKkox g *b1g

oe Lz 06"
am% w@sﬁu\ oe-88" L2

\‘\//\\W%«ﬂ o&- Qmo FN

2.5(\/\8;. // ,//\

00° L3 &% /(_.,

. Na1°L2
W o0° L2
.,c
258°92

oL*82

[ ] WIS

Ji it vt v rv et oveny o pevied dievirirret Pl i iiiqa

Gs1igsioer

001

08

08

14

02

¥yaal s3y¥d

L



- 42 -

6G:91 86: 851 GS:v1 GG: gl 6G:321 (1W9} H 88:11
"62 '62 *62 *62 62 8LE1 ONH*62
N I I
juswtaadxd dTYSTITNH 3ISATI S UOT3I®IS OKOA 6 -bTd
. . ) —{ 001
NN.@.&%@&- mmwN.mm NNN/WW 3t N qug%m i n\.\
<’ S B
— 08
-—1 08
— ov
—1 02
S 3 MI/ _
& :§i°S€ s
€ e188g8se 17848 £1 s FEEP e Pese
— 0
[ 1441 1748
IR AR RN R A R A R RN R E B RN R R R R R

4yg8al s3dd

(



08:€2 08:22 08:12 0S8:02 0S:61 08:81 (1H9) H 08:L1

- 43 -

*6¢ 6¢ 62 62 62 *62 8L61 GNY" 62
___________________4:__ HEEEEEREREE
quowtxedxy dTYSTITOW 3SATd €5 uorlels okox 0oL -bria
—1 001
g-9:8
—1 08
. 9'6 7
’ - 08
¢ 01
FAR1At 801
§-0
. LARY
0°21 0-21 —1 oF
— 0¢
9-31 g2
—t O
[ 379303 dW3ilL
PLbrrerp e trtigt PLLEL dbiertett et eeigragtt S .

¥Y80) s3¥d

L



44

08362 0S:¢¢ 08:1¢ 05:02 0§:61
‘62 *62 *6¢ *6¢ *6¢

08:81  (LWO) H 08:L1
*62 8L61 ONH* 62

(e rretrtp it r e

juswraadxdg dTYsSTITOW 3ISIATI

oe" Lz Q%54 sz 0€- L2 om.%mi%m

pz2——S81"L¢

008 WLe

mmo m % i
00°LZ - N
g8* 92 §- 4297 92

I

€G uoT3el1g OKOX || °bTa

“12 0e L2

81°L2
00° L2

§88°82

aarse @ME
88°92

ISR RENEE RN R RN [t Pia v iere  ppre v ey pbngl 0 O I

001

08

03

ov

0¢

¥yga1 S3¥d

C



- 45 -

ommmw 08:23 0Ss:12 056:02 0§:61 0§:81 {1IHO) H 08:41

g 8% 62 62 62 *6¢ 8L61 9ny-62

I L Y N Y I B N O B

Juawraadxyg dIYysTITNH 3ISATA €6 UOTIRIS OROX  zi°bta

22

{ 1d4d1 I74s

001

o8

08

(134

¢

EEEEEEE RN bt dedreed ey dr b it [ S |

08L1€5713d

YHaa] s3yd

{



46

p01:8 o1:¢ ot1:¢g 01t 01:1 (1W9, H 01:0
'0€ "ge *0E *0€ Qg 8L61 QNH~0€

ﬂ_ﬂ___ﬂ_______d__________________

JuswtIadxy dTYsT3ITNW ISATA PG UoTaIels OKOX €| *bTa

) 2
81°L2
' 81°L7
00°L2
38° 92 08° L2
TAYY 88° 92
0L 92

858° 92

0 ag® 8§° 899
858*82

. f J HQIS
AEEERE RN AN EERERENN L1 EEEREERE

001

08

08

ov

02

Y4801 SId

{



-.47..

D1:8 01:% 01sg
‘0 . .

g1:2
' 0e

011
*0E

(149} H 01:0
8461 ONY°0¢E

: oE
_________________J____

(T T T T T[T T 11T

Juswtaodxy dTysT3[nW 3ISITA PG UOTaIelS OROX §L °b1d

§°6

01
8° 01
¥ 11
021

9-21

NERRRNREE NN RN R NN RA RN ANARR NN

Littlt1id

[ 11

[ 3°9301 dH3l
Ll tiitll

0100vS73Nd

oot

08

08

oy

02

¥4801 S3¥d

£



_48_

0138 013y ol:g 01:2 01:1  (LWO) H 01:0
D€ "gE - *0E "0 ‘o€ 8L61 9ny" 0%
rrrryrrrrryrrirryprrrrryrite i

tG uoTlels okox Gl °*biag

[
IR NN RN RN ERERNEEN P11

1dd3 1788
N EEENE!

0100+v873rd

001

08

0s

14

02

yH901 S3¥d

[



- 49 -~

[ 44801 83¥d

«
o
it
[ -
— -
- ]
T v [
.. —
- . . —
- L]
= gwﬁf;f/;/’ P
- .o (70 -~ e
e WoaNN-O O [¥= o
40 b Attt 0; s3] U‘)
e A ~ N
© w0 _—
w0
o o o
— . O —
N - N o oo o . ) B
-t e e . m .
| \ 49 —
L -3 2]
[ @ 2
- g >
-t i O
— (g \ 3 Q >-I
- . \ X _—
L E} ) —
——— D A
— d —
*
— % “ o)) —
& A
v © “2 6 - L e
o =2}
-4 Ll
| | | | 1 | l | |
o o (o) o o
~ < 0 o o
—d

30.
13:50

30.
12:50

11:50

30.
10:50

30.

30.RUG 1978
9:50 H (6MT)



50 -

08:€1 05:21 08:11 0g:01 (1HO) H 0G:6
*0€ "0 "0 " 0€ 8LE1 9NY" 0€
rrrprrrrrprretrp eyt rTT

A
sy L2
) 81° Lz
G v A4S
00° L2 a\mm
S.S\mm
0012 4§ mmmm..%w\
ag 9z} oL
AR

GG uoT3lelgs O0Kkox (| ‘bid

. A/owwm/
0€- L2

85+92Z
m..mw\\mwww%a.g
L 1 UalIs
I O O I 1 O O I ERENEREEE EEEENE RN N

Py~~~

001

08

08

oy

r4

¥8a1 S3INJ

L



51

08:€1 05321 08311 08:01 (1W9) H 0836
*0€ "D -0 “0g 8L61 ONy* 0

[TTTTTTTTT]ITTTTT T T T T T T

GG uoTiels okox gL -bta

.Wmmmem,m . Bge
ik SN ,\//\/w .KMﬁmNmmA
; .mmmrmm N
\_mr 81 SE—piig8

1:8€
g oo

.Y Wﬁm B g8
wwxmmUJn =y & B1°8€

> =911
< = R N

> tag ) @ww. - < L]

CLSFMISEE . QS St
0006&\“\@. o1vae
<81:88
L) = ma“mm
~ <El gk

. [ 1dd1 ITWs
Loy rere iy Pitiag IR AN RN

001

08

08

oy

02

¥ygal s3ud

l



PJCL561000

52 -

ITTTTITTETTTT

ERERARRRRRRRRRR AR RN AR RN NN

TEMP [BEG.C 1

[

(=)

.
N
—

<+ 0~

M w
R = T e ] .
— - [e))

< 0

*
-0 OO0 A
-

.

2] 0\ E
. . b b
QN (o]
o ‘N M
vt o [=2]
~N w
o ay
-

8.0
0

9.0

9.8-0

.0 8.0

g

g.r

(o]
.
2]

19 Yoyo Station 56

Fig.

31. 31.

31.

31.AUC 1978

{

60

¥u8al s3id

80

100 +—

31.
13 14

12

11

10 H (GMT3



53

(1Ha] H o1

0L 9% /\\/

L

] KOIS

AN REN Lot et eer ettt r ey ey ebr i ieiiEEg

PN ot

001

08

08

1) 4

62

6801 S3yd

{



- 54 -

Zlse

RN RENER

9G UOT31®3S OAOX

{

$1 g1 21 11 (1H8) H 01
"1g ‘1€ "1g ‘1g 8LET 0NY" 1€
rrrrryrrrrrprrrrryrerr et

lz "b1a

1441 1768

AN NN RN AR

3333333333
Vv iaa iJi g

001

08

08

oy

g3

yyadal s3¥d

{



55

§4:€2 §¢:2¢ 82:1¢

*1g T 1€

8z:07 97:81  (IWO) H §2:81
. ‘1€ 8L61 9Ny 1E

i
(T T T T[T TT1T]

86

2°01
g-01
AR
021

LAttt edt gribitrgl

[T T T T T [T1

RN

i€
__ﬂ_____________

LG uoT3Iels OAOXK 77 °*bTd

[ 3-0301 du3l
NN RN A RN it

96

01

0321

001

08

08

(8} 4

0z

yygal s3ud

{



56

§2: €2 §2:22 82: 12 §2:0¢ 82161 (1W8) H 5281
T 1g " 1€ T 1€ T t1g 8L61 ONY- 1€

O A O

LS uoTieas okox ¢z -brd

Wi OS8R

81°L2

Sit
Ld
00 Le
1
§8-9¢

0L°893

g
7
. 4]
MP(
[ 1 OIS
CECL L L L Lttt b v el

0

N

S1° L2

00° L2
§8°82

0L*92

001

08

08

oy

02

44401 s3dd

(



§2:€3 §2:22 82312 §2:02 §2:61 (1H9) H §32:81

- 57 -

1€ 1€ 1€ 1€ "1g 8L61 onY" 1€
O D A O B O
LS uoT1els OKoX g ‘BbTd
— 001
2 M\M\\k
06
' — 08
61°8E g
@o <
Omw«% nV..OU..
z .WOAV. J
—t 08
-
— 0F
.IJDN
< = B
—0
{  1dd) ITHS
HAEREERNEEER R NEERE NN DAL b ted i et RN

8281487130d

ygaal Ssaud

C



58

o]
<

S¥:1 (1HO) H S¥:0
"1 8L61 d38°1

w— O

TTTT T[T T T T7T]

LS uoT3e3zs oAox 9z "bTa

0g; L20ELe ‘1z
OW.PN(&\(U\%N\\\(/
//:\\\z//:n://\;\\\l\\\\|/f\\>/\\\///r/mﬁ.FN
81°L2 00 L2
80 L2

04192

L 1 H9IS

EENEENNNENEEENE RN NN REEN

601

08

81c]

ot

02

(1) H §¥:0
8L61 4381

rrrerperrtb

LG uotlels oAox Gz *hbTd

[ 279341 dH3al

NI IR RN RN

001

08

08

o¥

0¢

yHadl s3yd

C



59

g¥:2 S¥:1 (140} H SP3D
1 ‘1 8L61 438*1
[TTTT T[T TTTT]
LG UOT3e3s OAOx Lz 'BTd
23 8E
S— '
//\\ =

- O o s

{  1ddl 1748
BEEEREERERERREEEENERERNEE!

0401

08

09

oy

02

yyg0) s3yd

C



60

{il0) H 08391
8L61 43S

T ]

8¢ uoT3e3ls OAOX

0¢ °bta

mﬂ.mmﬂrmg.—.mm
61-5¢
g1:8€ T

mﬁumm s o B8

61°S¢

o v

&
mﬁ.mm\wan/IINMWMmm
mﬂ.mn%mﬂmn

g
81-s¢ J

3

>
>
@w
pove

L

3

B gE BV e

bv

v
”~

{ 1ddl JHS
Piiidl

001

08

08

o¥

Y4

Yyagl S3aNd

L

(149) H 08:81
8461 d3s*1

85 uor3els olox
62 °*bta

ST

—

T
E.S@E.E |
o
on.wNMH\I\PIOh.wN —

N

JN\ -

001

08

08

0¥

ae

¥6801 S3¥d

t

{1Ha) H 08:91
8L61 d4358°1

1

B |

86 uotrjezs oAox

gz °b1a

~
7

96 9°6

2'01 3°01

8°01
AR Y

g8' 01
o1t

g°¢l
0°21

JER: <ty

821 9°c1
/(>¢\Mmg~

9*2l

0a1

08

08

oy

Q¢

¥H801 SHYd

[



g2:¥1 §2:¢l 82:21 {IW8) H s2:11

61

*2 4 *g 8L61 d38°¢
N ____:_____ T T
Juswtaadxg dTYSTITRH PUODSS 6§ UOTIRIS OROX |E€ °bTd
— 001
—1 08
—t 09
2’0 —]
8'01
L AR —1 0OV
0321
v —1 02
A .
— 0
[ 3-9301 dU3L
Ly ety trirrarerrpiegreerreresirearterigsl

3611051U0%]

¥bgd1 s3ud

{



62

§2:v1 83g: €1 §g:21 (1H9] H S3:11
) X4 4 8461 d38°¢

S
N O O B B O

Juswriedxy dTUYSTITOW PUODSS G UOTQe3S OKOX ZE€ big

o 88L2  qpg-pELz

0% e Lz,
am.nNIA\/R

S1°L2

00°L2
§8° 92

0L°82

f 1 Hois

NN RN AR AN AR AR N RN

601

08

08

oy

02

34841 S3Yd

£



..63..

Sg:v1 Sg:¢€1 §3:21 (149} H 83311
*2 *g *d 8L61 d435°'2

O O O O

Juswtxadxg dTYSTITOW Puodss 5 UOoTiels okox ¢¢ *btd

60°5E> VD D

* Q.—n&nmm

[ 1dd3 I08
RN RN R RN ERR RN

[y}

e
o

001

08

D9

oy

02

¥5e0l) S3y¥d

{



64

Sv:32 S¥:12 S¥:02 S¥:61 (1Wg) H sv:81
* * 4 K4 8L61 d358'2

96

2 01

801

1 AR
0°21

4 4
rrrrryrrrrryprrrrrprir bbb

quoutiadxy dTYSTITOW PUOOSS Q9 UOTIRAS OKOx HE *bTd

0:86

v /\\\ ~

9°6
8*6

o.wuﬁ m.W\w./S 9583 13709+51

| [ 2°5301 dW3l
AEAREEEERE PLrere ey rreveerr ot ittt it

86

201

8°01

b1l
g-21

S¥810810€Er

001

g8

09

34

8¢

yyg0] 83¥d

[



65

S¥:3¢ SY:1¢ Sv:02 Sv:61 {iW9) H S¥:81
*Z *g 'z 2 8L61 d38°2

T T T T[T I T T T[T T T T T [T T T T T[T TTITT]

jusutIadxy dATYSTITNK PUODSS (9 UOTIelg OKOX GE -bia

oc- BE LS

0g° L2

mmmex\n\/(\\):r/¥ENmm.

81°L2

00°L2

§8°82
0L*9¢

y 3} WOIS
Leerreredr  pry e reery o rrerreey et by

e Lz

S1+L2

Svy810S10€Er

001

08

08

ov

1

¥5Eeal s3ud

L



- 66 -~

Sv:61 (1Wg) H S¥:81
*g 8L61 d358'¢

ERERREEEN

RN EEERR

JuswtIodxy dTYSTITNH puodes Q9 UOTIels okox 9¢ "bTd

hZSE  pzSE

HEEENEERRNE

HEEREEE

[ 1dd} ITYs

RSN RN R EE]

S5v8 11U I1UED

001

08

08

134

03

Y5801 S3ud

L



67

é
K4

1 (IWO9} H O
‘2 8L61 d35°32

8°o01

0°21

REREER

I A

Juswiredxy dIYSTITRH PuUoOODSs
L9 uoTle3ls OAOR [ °bTd

NEENENNENEEREE

[ 379303 dU3L

AEEEENEREEEES I

2701

8’01

¥ 11
021

ggoogisiger

001

08

08

ov

02

dya0] s3ANd

(



68

81°L2

00° L2

$8-92

0.7 92

z 1 (1H9) H O
'z ‘2 8LE1 435°2
_____.___*__—*___

JuoswTtaadxd dTUSTITNW PUODSS
L9 uotie3s oAox g¢ *bta

N

cmwm%WbN
St L

EEENNEEEENEREN]

0e° L2

/J

g€ L3

g€ L2
wm\pu
\ //<\\
<</\

2/

4u8dl s3ud

S1°L2

00 L2

§8°9¢2

0L* 82

[ 1 HOIS
AN RERENREEN I

pgootstoer

001

08

g9

oY

02

[



- 69 -

Z 1 (1) H O
"2 ‘2 8LB1 d38°3

[T T T[T T T T T [ TTTTT]

JusutIadxy dTUYSTIINW PUODSS
L9 uoT3els OKOX 6¢ °bTA

[ 1iddl ITHS

Lty ree ety o e i errgeral l

g0001910€er

001

08

08

ov

02

yugal s3¥d

C



{149) H 82:0
8L61 d38'2

_.70_

JusuwtIadxyd dIYSTITNN PuooSs

L9 uot3els okox Oy ‘b14g

|

——

[ 3-930] dWal
I

§2001810¢r

0¥

oe

02

01

dgaal s3dd

{



- 71 -

§¢:2 §3:1 (1W3) H 5230

8L81 d438°2

94792

3L* 9%
89°92

¥8'92

[ Y B O R R B B B

Jusutxedxy dTYSTITNH PUODSS |9 UOTILIS OKOZK

WN@N\\I WWW

08v82

b

Ly ~b1d

§e001910€er

0¥

o€

8¢

o1 .

d4a0] S3¥d

[



§2:¢ §2:1 (1W9) H 82¢:0
*Z *d 8LEB1 d435°2

- 72 -

o b I

JusutTasdxg dIUSTITNH puodoes |9 uotiels okox zy °btg

87188587 81 8825881 64 55 81> BIIGE 81 81°881-.8035¢
X P/ﬂ\\h\w AV OIS W h
) S 70)

——
et

q
0P

80-5¢

f 1dd1 I7HS

A N N O S N U N N [N SO I [ U N [N O O A

scoo1sioer

£ dbadl s3id




73

§§:81 §8:81 S8:¢v1 86: €1 §5:21 (IW9) H 8S8:11
62 . *6% * B2 *6¢ '62 8L61 9NY° 6¢

(T T [ TT T T I T T T T T[T I T T T[T I T T T[T TTITT]

juswraedxd dTYSTITOH 3ISATI G UOTIBIS OKoX €y °bTd

06 06 0*6—-20"6
. I\I\I . e S s \/}’\j\l}\‘l‘.\/l\.\‘\
el gy — ~s

/\.II./\/\/\/\\!'\/I\/\I‘()\-\/\/‘(’\/I\’\II\(,\
a-21 821 92l agiel 921 ®21 o-RIETZl o TEEL O

{ 379301 4W3l
peetery prrererrver rerererreer o peey o vergry o trp ey bt

85112800¢€er

0S8° L2 .

0€° L2

01°L2

06°92

6L~ 82

0§°92

1 Wals



- 74 -

86: 81 55:81

§8:¥v1 §s: €1 §S:721 (1H9) H 858:11
* 62 *62 * 82 8L61 GNnY° 62

82
Ty rrrrTrrrrTrTryp T T T T i T T T

quswTxodxm dTUSTATOH ASATI ¢S UOTIR®IS ORox §¥ "bra

4%°8E—33"' S

ptevery priiiitidg

[ 1d4d1 IGS
pid e rev Pery rp ey i v e v eivy e b i vpilg

NOaTTY9NAANA

0S8* L2

0e- L3

01 L2

0682

DL* 92

0§92

1 WoIs



- 75

BS:€2 08382 0S:13 08:02 08:861 08:81 (1Wg) H 08:L1
*6¢ * 62 *6¢ ‘62 *62 * 63 8L61 ONny*62

FTT T T T TTTpP T rTTTrP ITT i T i r T it iy T Tt

juowTIodxy dTYSTITOH ISITA €G UOTI®AS OKOX Gy -bid

\|||l/‘|l.\|’|/\/\|’\|l‘|\\/ll’l|’ —~—
—————— —

\ »
N.Sl/\wéswwgﬁ,\/\z/\/\ll.\l\/\/.\/\/\/ 2°01

o 11—y T 11 pe 1t
11— 11
NN e T N~ ll\\/\\l).l\f\/\l\/\/\/\(lll\.l/\l/
TTNN— \‘I\I\I’I\II\/\-I.\\I\/\/\/\.\\\I\/\I/I\.\‘ i A At
021 0313 14— ——— —_— 0
I{I‘}\‘/{l!‘\.\\/ o — I/\\.\l"l"./\/
\(-\/\'.\\'}\/\.\\\l'l\'/\’\’{’l\u\\ —_— \l\\\/’.\l/

L 3°930]1 dHal
IR RN EERN RN peedg trrreerryr rrr it iireg [

gsL1€sdoer

05* 42

0g* L2

01°L2

06°9¢ -

0L 92

05°9¢

1 W9IS



- 76 -

0§8: €2 0§8:23 0S8: 12 08:02 0§8:61 0s:81 (1HO) H 0§8:L1
‘8¢ *6¢ *6¢ *6¢ ‘62 64 8461 9NY° 67
[TT T T T [T T T T T[T T T T T[T T T T T[T T I T T [TTITT]

ANREN RN RERNENEE

juswtaadxy dTYsSTI[DW ISATI €5 UOTILIS OKOX 9y -bta

[ 1dd] I7Hs

teret (errrrety P Err ey Errgg 1 I T

08" L2

0e* L3g

01° L2

0682

0L~ 82

0S°8¢

1 WaIs



717

o138 014 g1:e g1:2 g1:1 (1W9) H 01:0
'0E *0€ *0E ‘o€ *0E 8L61 9nd-0€

O O O

Juswtiadxd dTYSTITOW 3ISITL HG UOTIeIS OROX [F “bTd

’l]l}l’l\H" o
O~ ~ T
— ~— ——-9°6
ll\lll\'lll’l\\/l\lll\l})\\/!\,\/\‘\/\\ ———
——T—— N\ T — T ————— T T — ——
Pl I N 2001

{ 3-9307 4u3i
NI NN RN NN AN NN RN AR NEENEE RS [l RN REERE

0100¥500€Er

08 L2

0€° L2

01-L2

06°8%

0L° 932

05°93

1 uWolIs



- 78 -

01:8 01 o1:¢ 01:2 01:1
‘0 "0E *0E ' 0E ‘0g

(1H8) H 01:0
8L61 9Ny 0E

TT T T[T T T T T[T T I T T [T T T T T[T T TTT]]1

Juowtaedxy dIYSTITOW ISAITA HG UOTIelS OROX 8% 'b1a

EEEN

L
AR NN RN NN NN RN Lrirt 1 [11]

1dd} I7HS

L TELit]

g100¥sacer

08°L2

0e* L3

81° L2

06°9¢

0L- 92

05°8¢

1 Wols



DS:El 08:21 0s8:11 0s:01 (1W8) H 0S:6

- 79 -

0€E *0E 0€ *DE 8L61 9NY*0E
__________ﬂ_]__ﬁ___ﬁ:,j__
GG uotlels OAOX g% ‘bBTd
— 05° L7
-
0°6—0°6 08 §f—-ao08 — 0e°L2
— — et
— e — —— e ——— e i et e ===
96 - 8'6 9*6 —g936—9966——8886—— e _—9°6 7
- — s T — — 01°L2

m.sl\{/\\..{l\/w.&.sm.a/m\.m.e\-.eﬁi/\/\/\/\/\/w.a
S WA /w.cﬁ\ " TN —{ 06°92

«.ga\/\(\\\l’\/l\/.v.: .w..:lr*hw..:\\ ]
\l\/\||\/\l\|)\|\/ .V1.—.—\ - \.\\ —~————— T

02T e - A" 21 B BB 8 B1 B 02— 0L752
—_———— — — ——— ———

\l./\’\/\l!\l‘ll/\/-'\l\|/\\/|’\.\ Py e e e —
L e~ GEL BT B B ——3° 7]

—1 058°8¢

L 3°9301 4H3l
it rrierty tiiedl g peerrpees e rpiep et eI irIyy ol

))))))))))

1 WoIs



_80...

0S:€1 05:321 0s311 0s:01 {iH9) H 0S:6
* g€ *0€ *0€ °0€ 8L61 9nY° o€

I Y O

GG uoT3e3s okox 0 -bTd

61° 8¢~ —— BRBBS— mdmwmmﬂnm‘%@mwmf mnrww.r\.\llﬁ\afm
T = . - - B 86

ot O IS
. silf ool g ZK\U\(%

ot mm.(\/MMW,(.,4.;.|.|||:mer|,q||uummmmm%“mmmwnununn@w, gk .
5 v S0 X@0 Wo & e

-

01°s8¢

I 1dd4) ITus
pererrereerey rErregod prrvreeetr PP Prerrrr e ey g

8188

i
g1-9¢

§1-8E

p1°8¢

useussuoelr”

06+ Le

pge*Le

01° L2

06°9¢

0L-82

08° 8¢

1 WaIs



81

¥1 €1 21
"1€ *1g ‘1€

11 (1W9) H 01
“1g 8LET BNY*1E

rrrrryrrrroyrrirrp et

96 uoT3l®3ls 0KOX |G °*b1ag

{ 3030831 43l

P Trrrirrittratd AR NN N NN ENEE R RN

opootrg9saser

05*Le

0E* L2

01° L2

06°92

gL- 82

0S* 8¢

1 UgIS



¥l €1 21 11 . (1H9) H 01

- 82 -

“1g 1€ "¢ “1g 8L61 9nY" 1€
______T_______________________
9g uoT3le3ls OAOX g *bta
—1 08°L2
—] oe-z
mﬁ.mmw —1 01° L2
—1 06-92
91°8¢
— 0L° 92
e1°5e e1° 88 eaEBeme ) . .
s.sw. SEHEE |
€1 EE SeE125E8€E
— 058" 92
[  1dd1 ITHS
Lottt iregl RN NN NN NN RN

00019s84a0¢er

1 HolIs



83

82:€E2 §$3:238 82:12 §3:02 §2:61 (1WO) H 52:81
‘1€ *1E ‘1€ *1E *1€ BLET oNy° 1E

0 T T O O O O

LG UOT3els 0AOX ¢€g *DbTJ

-5 L8
— - S —— —_ S PRERSSSSEE
moml}(
— N U — 96
al\jl\\'l\l'\ ~ e e e P ™

-{}\I{I\"\(‘({ I)\l|)\|-|l‘l||l\\l\
e e P e e Pt et —_——————
[ 3-93071 dW3l
PIId b b il Jrrilidngg ::__:_::L_:________:_V:::, L1t

sé81.L500€Er

08 L2

ge* Le

01° L2

06° 8¢

0L 82

068°9¢

1 WaIs



- 84 -

G%: €2 8%:22 §2:1¢ 82:02 §2:61 (1HQ) H §2:81
*1€ ‘1€ *1E *1g L BL6T INY" 1€

___T__________________________ﬁ_n___

LS uoT3elg okox pg ‘b1a

£ 1dd1 ITHS

peeererp ey P irid Perrered tpg brrre eyt rrierd il

nASATIAnANA

JCB L3UUG!

0§5° L2

0€* L2

D1*L2

06+9¢

0L-82

05° 8¢

1 WoIs



0s:1 (1WO) H 0S:0 08:1 (i1Wg) H 08:0

85

"1 8LB1 d38°1 °1 8L61 d38°1
HEEEEEREEEE rerrrprrrt
LG uOTI3e3ls 0AOx 9¢ *b1a LG uoT3e3ls okox &g ‘bia
— 03°L2 — 05°L2
. R — 08742 0°6—0's 0°6—0°86 —1 0ge° L2

—1 01° L2

] uols
R}
=

2‘“
2

— o9z N~ T — 06°92

S Lo 0T © — 0L°92 —1 0L°92
B1°98 T g~ E1'SE
— 08792 — 0592

L 1ddl I7HS [ 39301 dH3l
EENEEEER RN ERE R N AN AN RN EE

USO0LSGDED GS006L8a0¢el

] WOIS



86

(1WO) H 08:91
BLB1 438°1

RN

8G uoT3e3ls OAOZX
gs "bTa

10l L

BBE—gyigs
Hw Chaise
N~

<

81-9¢
81°8¢
or—8higk
\II\/
b
g
T
B} 88— ——¢c1°a¢
—_—

{ 1dd] I7HS
EEEN]

087 L2

0e- L2

01°4L%

0692

oL-82

05°9¢

1 WIS

(149) H 08381
8L61 d38'1

LT

8G UOT1e1S OKOX
LS b1a

98 96

il

2° 01 ——~2°01

\l\
801 —"~—-3g-g1

L 379301 d4u31

f1tttd

gsgigeaoer

08* L2z

0er L3

01°L2

06°92

0L-92

05° 82

1 WoIs



87

§2: 91 823 €1 82:21  (1WD) W 8211
‘2 2 ‘2 8L61 d438°3Z

FTTT 7 TITrTT P it irTTTT

Juawtaadxy dTIYSTIITNH PUODSS (G UOTI®RS. 0RO 4G *big

[ 3-90301 du31
AN NN R NN E RN AR RN

0S8 432

oe* L3

01°L2

06-9¢

0L°92

08+ 93¢

1 Wgis



88 -

g2:¥1 82: €1 §2:21  (1WQ) H §2:11
‘2 ‘3 ‘2 8L61 d438°2

[ A O O

juswtxsadxg dTYST3ITRW PUODSS G UOTIR3IS OAOX 09 -bTd

{ 1dd1 1788

AR AN NN RN AR RN

08432

ge-Le

01° L3

06° 832

0L-82

0S8°9¢

1 u8ls



89

S:22 §7: 137 SY:02 S¥:61  (1WO) H S¥:8]
*Z 'z ‘7 "2 861 4382

I I O O B R O O

quowtiadxg dTYSTITOH PUODDS (09 UOTIBIS OKOX 19 -bTd

Dnlmcom ——
.Ilv\ o . -
- S A= —s
86—
\/\/>|\I||IIII.\I|}\( JE— \/\l\’)l‘\\"}l]\l
\I‘/\\\.‘I\/\-‘\)\.\\ )!"(’\Il\l\l

{ 3°030] du3al
Prbberterr ot rer o gerrrrer o prr o verrrrrrpre iy

05° L2

pe~ L3

01-L3

06° 92

0L°9¢

0S°9¢

1 Wals



..90_

S¥:22 av:i¢ Sv:02 S¥:61 (1WO) H S¥:81
4 'e *Z "2 8LB1 d38°2

TTTT T TTTT T TTT T T TTT T T T TTT ]

juswrtIadxy dIUSTITNH puodsg (09 uorielg oAox z9 °biag

$%58E mu.m@m
|A|JWHH\I|)/|J

L 1ddl 1148

NN RN NN R NN AR NEARERERRERNRANNRRNNN

05° L2

ger Lz

01°L2

06-82

0L4-892

0592

1 WoIs



- 971 -~

R AA Sv:61 {1W9) H S¥:81
K 8L61 d35°'%¢

i
~Smned

ﬁ___________

quswtIadxy dTYSTIITNW PUOOSS (9 UOTILIS OKOX €9 -BTd

m 1;8¢€
a1 mm

81 mm

91'8¢

(==

v1-56¢
21°8¢

/’K{

|

L hmmu.mqmm
N O ST N T T T T Y M O B B

Sy810840er

06°9¢

08°92

0L°92

08°82

1 WoIs



- 92 -

€G:ge

N

8¥:61 (1K9) H s¥:81
e 8LE1 d35°2

1T T 1T 717 1T T T T 1 _

jusutiedxy dTYSTIIDH PUODSS QY uoT3els OXOX 79 BTl

— 211 _ 23511 2N N...:/;
N.ﬁulll\\\ N

I TN TR SO N O A A

[ 9°930) Jual
SN N I S [ I N OO S N T N N T

S¥gio9ag0er

06° 8¢

0882

04°82

09°9¢

1 uols

L



23

§8:1 §5:0 (1HQ) H 88169
*€ ‘€ 8L61 435°2

T I B

jusutxodxy dTIUSTITOW PpuUoOOSs
L9 uoTie3ls OoAox ¢9 *bT1a

96 59 56— w% BT S
A i I e e
— P —

[ 3-9301 Juat
Lirii it er e ey Prerprprtiiitd L1

08°L2

0e-L2

01°L2

086-9¢

0L°82

08°9¢

1 WaI8



- 94 -

ag:1 8530 (lW9) M 98:€Z
‘€ ‘€ 8L61 4382

T T T T[T T T T T[T TTITT]

quswtIadxyg dTYSTIIINW Puooss
L9 uoTie3ig OAOX 99 °bTa

= et o =i

o1°de

L 1441 I1HS
PLLL bbb bbbt L

Ssezisaoer

DS+ L2

0€* L2

01-L2

06" 9¢

04°82

DS 9¢

1 Wals



- 95 -~

§§:1
'€

(1HO) H 8S8:EZ
BLEB1 d38'2

221

T

T T T T T [ 1

I —

Juswtxedxy dTYSTITOW PUODSS |9 UOT1e]}S OAOX /9 -bTd

= />

T

1

¥y or 2l

[ 30301 dH3l

sgezisaoer

06°92

08° 8¢

0L*92

09°92

1 HoIs



- 96

{1WO0) H 88383
BLE1 d35°2

wm—ned 0} O

e rr1r 7 17T 1 1 Frr

Juswtxedxy dTYSTITOW puooss (g uoTlels OROX 89 -HTJ

1881568
=

yi-s¢
21°s¢

D168

80° 8¢ ) 3 X
ﬂ // =
orss AR B! —
= 088 BRE3E 0 mmV. 80 = ~—
80" S€ g 80° GE 807ef g0 )I\WM@ 3 0T

€

[ 1dd} I7WS
L e e ver v e vr e vt v bbb [

1451
21°g¢
01°5¢

S8e€21800¢EP

08*82

08°92

04°92

08+92

1 WIS

£



—97..

WY 00°21 00°6 00°9 00'€ 00°0
| \4 T T a T 1 _ 11 1 | 1 T 1 ] ~
OpTS 3Ised | XOg UOpTEsOod 69 °bTI
00°600°6 po: 6 00°6
pD8°6
0g°6
N 02° 01
\ %/’il 0z 01
ob-11
0Z2° 01
0801 0021
oy 11
0021
o
[= =
m
=S
w
s
[«
[+
[ 9°9301 du3L
i | | L | | 1 | | 1

le009rd

801

08

0s

ot

0g



WM 00°321 00°6 00°9 00°¢€ 00°0

98 -

1 ﬁ R 1L - _ 1 1 1 1 4 ) i T _ 1 ] i ] .
opTIS 31sed | Xog uoprasod OL -bid
' —1 001
—]
0E° L3d gerLz — 08
— 08
= 81-L2
\/8.& |
si*Le 88° 82
00° L3
88°92 — 0%
~ —4 0%
o
&
w pa—
0
ul
[+
L
{ J HOIS g
] ] ] 1 ] | ] | | ] i |




WX 00721 00° 86 00°9 00 € 00-0

opTS 3sed | Xog uopra@sog L -bid

82" 8¢ —4 001

11/1111||||||||ﬂﬂl|(\hmv [ —— nnnﬂlkv
- mwwv e a
— — T
. gzrae —1 08

— 08
!
N
9 —
i
Mmﬁn —1 o
- — 02
= 1ese> H
¢ o
a8
’ [s2]
1 m —
LMMMMHMWWWV -
oz'se bzse +TSE (23413 ' W
a-
— 0
X [ 1dd1 IWS S
[ | _ 1 I _ 1 I I ] L |

1€£003rd



100 -

N

HY 00°21

000

owl m\\\\{

B8

I | | !

0v-8 0v'8
/\\

opTs 3sed | xod uoptesod gz. ‘brd -

088>

| e

]

PRES [DBAR

00s

oot

00¢E

002

001



- 101 -

HY D0°21

00°0

|

|

opIS 3Isex

| Xod uopTasod

to

€L BbT1a

PRES (DBAR 1

1€003rd’

00s

o0v

00€

002

001



- 102 -

3838

| M .
—
l W
d ! " -
'I
' ]
)
' | s
ot
i wn
4-’ —
n
(1]
1 '? m
-
x e
N 3
Py f | P
. ©
) 9 —
poos
= . 4 <
3 |
< )
S| S
e we 8
l L
(=] Q
[om]
i

12.00 KM

9.00

6.00

.00

3

0.o0



- 103 =~

WM 0021 g0°6 00°8 00°¢€ 08°0
| _ T 1 i _ | [ 1 _ T 1 | 1 a l | 1 1 ,
opTS 3Sey | Xog uopTesod gL -bid
i J— =mee—— — —
e V\ . — 088> ————
— o —

mcmll( \I\\\

bei— /\}(\\"{\
\I\\"’/I\\lll}{\//\\
0-21
0-21
—_ ~
5
»
£ 3°930]1 du3l
] | ] 1 | ] 1 | | ] ] |

0s°L¢

0e° L3

8142

06°892

0L 82

0S° 82



- 104 -

WY 00°21 00°5 00°9 00°€ 00°0
Rl ~ | | | 1 _ [ I I | _ | | I | _ | i ] ] _
opTS 3sed. | Xod uoptesod 9. °"bT4
—1 08" L2
o e, . o e e i o e = e et v ive
“'I"'nl.!\\l“)uﬂl«llm..nﬁ R e e LA e iy S~ .
, —— T e ——— =——— =1
"- R ——— e % —_— . * n
01° L2
1Z5€ — 9z
[ 1dd1 1768 S
| | l 1 ] ] i | ] | 1




105 -

M

WY 00°9

00°¢€ 00’

0

|

e
b

_44_4____4

OPTIS UIION | Xod uopiesod [L -DTd

[ 3-9301 dH3l
| | l ] ]

006°86

18103rd

001

08

08

1] 4

02

¥daeal siud

L



106

WM 00°9 00°€ 00°0
1 I | “ 1 1 i ! _ { i R _
®PTS Y3ION | Xodg uoprosod 8. -brd
/I/Ill\\\ ]
om.uu.:;lr»:: mmwwmuuuv

0e* Le

S1° L2

\\\

s1°L2 00° L2

oa.»Nx|||r||1||ro:||,::a(\\\\\\mw. Z 81
mm.wm\||||||l|ltll::ll(\\\\\\\\b

\

K

<s.z —
j/\\ B

Le

/\Im H

x||||x1\|\\|\|“|n.oo 2 __|
‘\\|\\\\|mm 82

‘\\H“

[ 1 WOIS

1810304

001

08

08

ov

g¢

yyag] e3¥d

C



107

WM 009 06 € 0070
| | ] _ ] | 4 ! | i 4
OPTS YIION | Xod uoptesod G/ -bra
828 mmm -
- . 8388 [ cm——]
§%° GE 9z° 8¢ T \\\. Mm
-
>
<
82:8¢ : : T
92+ > )
_—
\\Iﬁm.wm
B mmpa -
gz mmmuuv tB1:88 ]
22 8¢
=~ <8l -
T AIHHHHHHHHIIW 61
v — _
v =
22-s¢ — |
0Z'S€E 61° 3¢
[ 1dd] ITHS

001

68

09

ov

0z

¥ggal s3¥d

L



108

M

WM 00°9

00 € 06-0

T T ] T 1 1
SPTS Y3IION
08°2<
o/ll‘lll\ll
098
P e— 09~
LW}

_ ! I ! 1 _

| Xog uopissod 08 .mﬁm

{ 9-9301 4u3il

00Ss

00¥

(1111

08¢

oot

¥5g80]1 s3¥d

[



109

WY 00°38

00°€ 00°0

I [ I _ I I !

OPTS Y3IION

9 Le——y geeiz 8e° Lz

T T T T ]

| Xog uoptesod |8 *bTa

pes

00v

ooe

002

001

yyea]1 s3yd

[



110 -

WM 00°9

00-0

A

1

§aiae

g2- 8¢

26' 88, 2e se
&

_ { P

OpPTS YITON

| Xod uopTasod

z8 “b1d

ggrse

L

_

lddl 1768

00§

00v

0o0e

00¢

001

yH8a] S3yd

L



111

WY 008 00°¢ 000

021 —

[ I | | ! ! P [ 1 I b

9PTIS U3ION | Xog uopiosod €8 °bta

e
— 08 —
llﬂ/lll 088< — 7 -
0°6—~————pg's 08 a8
/I
e ——
86 86 96 88
e ar—— “'{I\I
\|\||\\\\\||||II\\\\ —— -
201 z 01 N.Sl‘//ll\\.\
FAR 1At
b\l\l’/
|',//\.|\ . .
8° 01 T
}/‘\-‘lmncﬁ w.oﬁ
—— - T——8g'01
——
.ﬂﬁIIIIIII(III|I|\III\\\\\\ . T ————
/\l\‘l\\ *11
e T ——
/u‘\l\l\.\)ll

O-Nﬁ O-lw[ﬁ\\\'/

[ 9°9301 dW3l
| l | l | I | I I

91030d

08" L3

0e- L2

01°Le

06°9¢

0L° 92

£0S8°82

1 WaIS



112

M

WM 00°9

08¢ 00°0

| 1 1 _ ] | i _ [ | i ] ﬂ
®PTS YIION | Xog uopiosod 8 -brI4
$ *g¢ =
9286 =" 8z° 8¢
.MV 5% 8¢ 92+ a¢ 83°8€
. \ CEAYT
81188 — < —~— IMM/.@:
Wmnmm\\\\ — — g2+ 8
: Amm.mn
= =
D =8
22 8¢ o
w 22' 8¢ 22+ 8¢ @
\I\.\\l\/\l\l
22° 8¢ 61°8¢
61°9¢ B188
818 61-s¢
<
B1°g¢ V 8it8e
22° 8¢ — .
72-9e= = sz5¢e [mw, mv
175¢e oT'se T 61788 gegp™ O) OF

£ 1dd1 188
i ] 1 i

a1083rd

08 L¢

0€* L2

piLe

06-8¢

0L°8¢

05°82

1 WOIS



113

WM 00°6

00

"0

opPTS 3ISOM

Q
Q

| Xog uopIosod

0o:8 00

-

"6

{ 379301

.

di3l
l

S8 -bta

086

0201
08°01
0% 11
00°21

18z03ard

001

08

08

oy

03

4y80l] s3yd

L



114

Ui

WM 00°8

00°0

0E* L2

S1°L2
00° L2

§8°92

____________

opPTS 3ISoM

oL* 92

|l Xog uopresod

o

98 “bTa

ﬁI|||\|\\\|I/|I\||\cm.N‘N

1 HIIS

S1°L2

00~ L2
§8°92

15209rd

001

08

09

134

g¢c

dbgd] s3ud

[



- 115 -

WM 00°6 009 00°€ 00°0
| I 1 d | [ | | _ ] ] | ] _ ] i ] ] _
9PIS 2S9M | Xodg uoptesod [L§ -bTd
LZ:
W h h
2Z's¢
%NMMV
= 8%:88 |
! AnumN -g¢
W . HCSE
. - : S~ AWW -
== 7z-ae
22'8
= Awmmmmmmmmmw 22° 8¢
L zz2°8¢
. =
S gThae
[ 1dd1 I7WS

l l | I I I I | ] ] ] | ]

18203rd

001

08

09

ot

02

{ Ybdgal s3yud



- 116 -

00-0

0828

| { | _

SPTS 3SSM | XOog uopTesod 88 -brd

o¥8

[ 3°9301 dW3al

18203rd

00s

oot

0oE

002

001

N

yueal s3yd

L



WM 00°86 00°8 00° € 00-0

- 117 -

_ I ! _ ! | i I | _ I 1 1 [

9pPTS 3ISSM | Xog UOPTasOod 68 ‘b4

15203rd

00s

1034

ooe

0802

001

[ 4b8a] s3¥d



- 118 -

opTS 3SeM | Xod UOpTesod 06 -DTd

82°55. .0 V27 8E — 008
0£'5E< mi/r w— ¥2*SE
: 82- g€ —
N B
: , —1 00%
mmmleﬂv . Mu.ﬁw F .

g82°a¢
ig88 = — == me.mm —1 00¢
—oedif s =
wsw : : _ g g 26°a€

Nm Se r2598:15

* s 8z o
3 .

R mse—— - — 001
oEsEs, _— — == o W — = 97'5¢
82 mm === = 9 % —

7758 = : — — — . —

[ 1ddl ITHS N
_ _ _ | _ _ _ _ I I I _ _

1582031rd

[ Y6801 s3¥d



- 119 -

WM 006 009 00 ¢ 000
| { ] _ I ] | | _ | | | | 4 | | | | _
OPTS 3ISOM | XOg uoptasod L6 -.@H_.m
*Tv&[
_ T T _
5 R — —_—
~_ 0° 8 —— - JJM«.\||\\\P..W 0B geg
. ; - I
9 m/
/ /l\‘l\.\\ll‘l‘lll\\l\‘ 39§

[ 3-9301 dW3i

I [ l

l

§20ord

08°42

g€ L2

81°L2

0682

0L°92

08° 8¢

1 W9Is



0G-€ 00

0

-~ 120 -

85:882-6¢

S me—————

82-g

! | | _ _ | { { _

SPIS 3SOM | XOg UOpPTSsod 76 'bT1d

S82° 8.

- e T

s YA IS

e e
= S

[ 1dd1 I7HS
| I I ] ] |

5203rd

05° L2

g€~ Le

01° L2

06°9¢ .

0L" 92

08°8¢

1 WaIs



121

WM 00°8

00°0

008

006

SPTS Y3nos

Il Xog uopTt®@sod €6 °'bTd

—

——
o
pu—

[ 3°9301 dW3l

l _

02-01

gg-01
0v-11

0021

l.e03rd

o001

08

08

oY

02

¥5901 83¥d

L



WY 00°6 00-9 00 ¢ 000

122

_ i | I ol I { { _ { { { ! #

opPTS yinos | Xog uopreosod §6 -bTd

_ —t 001
08" L2
<
0g* 1z — 08
S1°L2 —
00° L2 —1 09
88' 92
81°Lz
08* L3
L

E.mwfl\.\/l_ -

oL" 8¢

L J WaIs M

45807 S3dd

L



- 123 -

WM 00°6 00°9 g0-¢€ 00°0

a~__44_4JaqdﬁA_a

OPTS Y3nos | xog uopTesod G6 -DId

82 8¢ 1€ 8¢ 1e:5¢

RN\l

IAVQ

N U aﬁ“\@%m

e DS

rem— 2278
@ —uy
227 S€E

e

= %%. &

%

{ 1ddl I7HS

iLe0ard

001

68

09

or

114

q68A1 83Md

L



124

WM 00°86 00" 8 00-¢€

00*

0

_ _ i ! ! _ | I r ! _ 1

1 ] \A

9PTS U3INos | Xog uopteosod 96 ‘bid

08" maJrll|IlrJrllrllll(lllllf{\ll\ll\l\\\l\\\\kln

—

———

08* oﬁ
»nunmmmmmm“mlﬂuuummmmmmam o1
00° 21

[ 279303 dW3l
i _

8§'e

00°21

1.€030d

0os

oov

00€

0g2

001

¥5801 S3¥d

L



- 125 -

0o

€

00’

0

_ I I ! 1 | | I I

I

|

I I _

OPTS UINog | Xog uopTdsod L6 -bTd

1L€030d

0os

e]1}4

goe

00¢

001

[ Y8801 s3yd



- 126 -

00° € 60-0

1 1 I | i | ! 1

SpPTS Ulnos | Xod uoprosod 86 -bra

[ 1ddl ITHS

_ I I A

1L€e03rd

0083

(111} 4

(]11

00¢

001

¥yuaal s3ud

L



127

WM 00°6 00°8 a0 €

_ | | | 1 _ | | | { _ - i .~ 4
SPTS Yanos | Xog uopIissod 66 'bid
HH”HHHHwuumwmwwnnnuuuuunmmwuwvr e g =1
llﬂ\M..\\‘\lulllm. 06
06— e
\‘l‘l\
,:1;|u|a|||lut\|iu||n|\\\|\l||||\1|\|\\|||1lhmn||:;//rp y
@-m \
\\{II\.\I\\‘\\\‘
ThrYe— - 2+ 01
20T — \\.\\||l{ /\\\\n\

0°31

[ 0°9301 dH3l
I I

LEOINd

05843

pe-Le

01°L32

06° 92

0L-8¢

058°92

1 UgIs



06+ €

- 128 -

! I ! | [ |

oPTIS y3anog | Xog uopreosod

| I w

00l “b1a

£

I 1 I

1dd1 1768
I

LEDINd

08 L2

0e-LZ

01°L2

06°9¢

0L" 92

0S°9¢

J Wots



129

WY 00-0

| |
opTS 3sex

]

[ Xog uoptesod €0l °btd

182 8¢

=
mmmmww

82'5¢

tl\v. 82’ 8¢
& WWLNVMWM £

0zSE L

[ 1lddl ITys
l l [

— 001

18%¥03rd

WM 00°0
1 1 | _
OPTIS 3sed
| Xog uoptesod 7Ol ‘brtd
DESLZ 0E° LT
1154 bw\ /
m._.bw\\\\//
nnnnuumuunuuuwfpu
co.hm.\\\\t\\l;////ll::aoo.hw
mm.wm\l\/
ch.ww\\\\\x|nrnlﬂlllt
0L*9¢

oo
—

18409rd

001

08

09

4

02g

UM 00°0

| ] | \a
opTS 3sed
| Xog uopte®sod 1Ol 'brd
/ — 001
W// 1.
08°6
\/Dw-m
ow.oauummumuuuuuuuuuuu — %
HHHHHHHHHNH/////IQN.QH
Dw.o,_\l\\ll/ ]
0p* 11—
.||||i|:1////////,c¢ LU
oc.uﬁl||||1||;/;///lrl
0021
— 02
-1 0
[ 3°9301 Ju3l s
] | {

18¥03rd

- ¥Y80] S3Nd

{



WX 000

! 1 I J

SPTS 3Ised
901 -b1a

l XO0g uopTtasog

oese>

130 -

g _— s- a6
el e o
wu.mm.ﬂ..l[lﬂﬂ. 82° 8¢

== M
eyt

T
0% 4t

|

N [ 1d4d1 I1HS

I |

T

L M
Qog’sg
Nm.mm- . NW.WW
! 2688 Ih..mm.mm

0%°s¢g —

18vyDINd

00§

0ov

0o¢

00?2

001

WM 00°0
1 R | _
SpTS 3sed
| Xog uopTesod GOl -btd
———
mm.nwl\llt\\\\)/”//mm.&
\.\I‘.\\li\lnl/’

Lt = L2

88 9z = g 7
—_ =

L 1 H9IS

18%03rd

00s

ooy

00€E

00¢

0ot

WM 00-0

| | 1 _

9pIS 3Ised
| Xog uopTtesod yOfL -brd

08°6 .
————— " -09'6
'Il]ll}l!

08°01 e ——————=108"01
nl'\‘l‘.lj'l

[ 3793071 d4W3L
[ l !

—

——t

18%031'd

00§

00V

g0¢

002

001

yyaal s3yd

L



131

WM 00°0

] ] ] _
OPTS 3IS®i

l Xog uoptssod 80l °bTd

= M@m"mm
mw = \
§2°S€
—ux
83 8€ <88
35-3k> M. W
—
2%°'S€E 22'SE
33 SE

22°S€

I

61°G¢

[ 1dd1 IS
l | I

8¥03rd

0S- L2

0e- L2

01°L2

06-9¢

0L-92

DS+ 9¢

J WIIS

WM 00°0

T | m
9pTS 3Ised

| xXog uopTteosod (Ol *bTa

0+ § eeeeee————0"8

8 g

¢ 01 201

Bl —— g0t

P il— 11

621 021

[ 3°9301 du3l

I ] l

8¥03rd

08° L2

0€ L2

01°L2

06° 82

0L 92

08° 82

1 WgIs



132

WM 00°6

00°9 00" € 0660

_

1 | 1 | I 1 | ! L | 1 ! _

9pTS 3Ised ¢ xod uopTesod 60Ol °bTd

Z.l\u\l\/ }\2

¢ 01
8°01

AR %!

021

831

2°01
8-01

— 1llll/f|lllllJﬂdﬁ T
g 3721

[ 9°9341 dW3l

i [ | 1 i I ] |

129601d

001

08

08

ov

02

45801 S3¥d

L



133

WM 006 . 00°9 00" € 00°0
_ ] 1 | | _ ] ] 1 ! _ | | 1 | _
opTS 3sed ¢ xod uoprasod OLL -bTa
—{ 08
81vLz2
—{ 09
00° L2
s1Lz—
38° 97 —
00°L2
oL* 92 —1 o4
8g° 82
0L°92 e \I\N\\ —]
am— ——
\
— 02
g I
- PYrYLY
— o0
t 1 W8IS N
] ] ] ] ] | ] ] !

128030d

JHE0] S3¥d

[



UM 00°6 g0o'g 00°€ 000

- 134 -

_ ] ] I ] _ | | ) _ 1 ! | ] _
oPTS 3sed ¢ xog uoptasod Ll *bTdg
AT Y2'SE — 001
-— 08
—4 09
— o¥
— 02
—1 0
{1441 1788 N
| | 1 t ] | | H i

12803rd

ydda1 s3¥d

{



135

WY 00°6 008 00°¢ 66" 0

] ! | ! ! | P { ! | ! | | b

9pPTS 3Ised ¢z Xod uoptosod Ll *bTd

o T Ty =

l}j‘lln\\.\l\:\\\.'l’f\.\\“ h‘l{‘l\‘ e
09°6 —_— T 088
I\'/l’
umwmmmw°m.aﬂ
08°01 —— ~—— 2 00"31
00°21 —

[ 9°930] dJu3l
{ 1 l [ 1 I L I L

12803rd

00S

Doy

0ogE

002

001

¥5agl e3y¥d

L



- 136 -

WM 006 003

000

opTS 3sed

Z Xog uoptasod

b

€Ly -bta

12903rd

008

ooy

ooe

00e

001

¥5807 S3dd

L



- 137 -

WY 006

009 00°€ 00°0

[AA mm

£ wm

- l ~ | i ! I \A 1 ! l ! ~

opTS 3Ised ¢ Xod uopresod pLL -bid

Tse>

80°SE

[ 1ddl IS
l [ _ I | I |

12903rd

00s

1134

goe

002

001

yb4a01 83dd

L



138

WM 006 00°9 p0-¢€ 00°0

| ! ! ! I _ ! i ! I | ! ol ! ~

opTs 3sed ¢ Xod uopresod GL| -bid

Big= — }Q.m
— —
——
96 e e —————— l/m..m
|‘|‘I\‘ e
20— T T 2701
[!-\\\Il‘/ e —
{\'}/“‘l\.\\l\‘ /
/’l‘ll\‘“ ]<
U — e — v 11
——— I
0* 21 ——————— g ¢1
921 g*21 g-7T—8°7%1

[ 9°9301 d4u3l
| l I I | | l ! I

giosid

08° LT

0ge° L?

01" L2

06-8¢

pL- 92

85-92

1 WOIS



- 139 -

WY 00°86 00°9 g60°¢€

006

0

opTS 3IseX ¢ Xog uopiesod 9Ll -bId

L

1441 1748

{

g10si1d

0542

0E* L2

01°L3e

0682

0L 92

08892

1 WoIs



140 -

WY 006

00-¢€ 000

88

¢ o1

8°01
LA

0rgt

|

! 1 ! { | ! 1 ! ! 14

opTS Y3znos ¢z xXog uoptesod Lll °bTa

- s

2701
8-01

[ 9-930) &W3l
| [ | I [ I |

11403rd

001

08

08

6}

02

4y990] sS3dd

L



141

WY 00-86 00°8 00°€ 00°0

08 L7
oe Lz~

81° L3

00" L
$8°9¢

0L°9¢

OPTS y3anog g Xog uoptesod glL °bIa

cm.bw om.hw
<

81°L2
00°L¢

0L 92

88" 92 . . _
585°92

11L03rd

001

08

09

oy

02

4y801 Ss3ud

L



142

WY 00°6 60-9 06 €

! ! ! _ I ! P _ ! Pl i \ﬁ I {

9pPTS y3anog g Xog uoptasod 6LL *OTa

§2:8€_S¢;SE

ST -

oo JBSE £25¢

—

60GE

[

0 =

€75t

nnnnnmw.mm

CZwn

23°8¢
<zz-e6

<$8 8¢

[T 1

1dd1 1788
_ |

<#3

11L000d

001

08

08

ov

02

4880) s3yd

L



- 143 -

WY 00°6 00°8 00-¢

00'0

9PTIS Yanog g Xog uoprasod Ozl “OTA

088>
—r
ow.mj{/ — ————08'6
08 SI\\\\I}/E e ————— S — == 08" 01
el — T — — e —— Y
. (u‘MH
[ 2°9307 du3l
l | | 1 _ L ! 1 L 1 | | |

11403rd

00s

0o¥

0o€

002

001

yH9gl1 s3ud

C



- 144 -

WM 00" 86 009 00~ € 000

S€° L%
a6 (3 ——=

iEiLd

I I | ! i ! { _ I ] ! | H | { l I |;_

SpIS Y3nog g xog uoptesod (gl -bTd

9e- L7

114031rd

008

oov

oge

002

601

[ Y5801 S3ud



= 145 -

WY 006 008

0g-

0

SPTS U3NOS

TsE

r

Z Xog uopTtssod zzl ‘bTd

[l

[

L ]
win
0nm

¥3°8€
y8 8~

9aE<

L

80°SE

1dd3 1748

11L03rd

008

oov

ooe

002

go1

¥4ga1 S3Yd

t



P1510D

- 146 -

3
L“ ig T E j \ g zf ’ z? ’ ﬁd
B 4 dw :
i ‘ \ ]
__ \> \\\ (-
: |
o \
e _ J éz -
SIS
P S S

9.00 KM

6.00

3.00

0.00



Wy 00°6 00-9 00 € 00°0

- 147 -

1 1 Py rr | ! [ { | { !

SPTS Y3nos ¢ Xog uoprtosod #gl ‘brd

—4 0803

0E*Le

0143

06° 982

0L*9¢

08° 987

L 1d4d1 I1HS o
| A | | M A N NN S R CU SN

go1s81d

J WolIs



148 -

WY 00°8

00°¢ 00-0

-

“

l [

<

opPTS 31S°oM

O

|

i L { | !

¢ Xog uoptesod Gzl -btd

—

[ 393071 dW3l

g8

201

8*01
1 AR

§°21

| | I | 1

1¥803rd

001

08

]

ov

02

¥Hgaa]1 s3¥d

C



149

WY 00'8 00°¢

00°0

I I | ! _ ] I 1 ! | I I

SPTS 3ISeM ¢ XOg uopTesod

0€:L2 0€Le  OE:LZ

e

BE* LB

9zl °bt1a

08" L2
log Lz

S1*L2
00 L2

§8°8¢

0L°9¢

5+ 92

t 1 UaIs

1¥803rd

001

08

08

ov

1114

d6801 Sy

L



150 -

0o0-

0

]

OpTS 3SOM ¢ Xod UoOpTasod Lgl -bid

S8z 8¢ [254:°15

p1s8¢e

Loee Ibvse

%

L 1dd1 IHS

| | | l ]

|

24" 8€
22'8E

et

1¥8031r4d

001

08

08

oy

02

4ug80] s3ud

L



151

WM 00°8 00 ¢ 00°0

1 | b | ! ~ ] 1 ] ! ~

OPTS 3IS8M ¢ Xog uoptesod 8zl *HbT4

09°6 — x\1\|1\\l11u||:|‘\||\\|\t|1||1|:unuuuuuam.m
e

L 379303 4u3l
| | I I _ I I | |

1vy80380d

008

oov

goe

003

001

yuaa) s3I¥d

L



- 152 -

SpPTS 3SOM ¢ Xod uopresod 6gl BTd

1¥803d

00s

oot

goe

g0z

601

[ ¥4801 S3¥d



- 153 -

WM 00°8

00°0

$e: 88

SPTS 3SoM ¢ XOd UOPTas0d

I ] _

OotL -bTd

y0°8e"~

3

ey

L

1d4d1 I714S

1¥800rd

00s

ooy

ooe

002

001

48801 S3¥d

l



154 -

WX 008 00" €

00°0

- 1 [ ] | ! o P I

o | _

9pPTS 3ISOM ¢z Xod uopTesod gl ‘bTdg

9 B ~—— \\‘\'\/’/
B A 1
/ e ———————
) k\\'lll-l
201 . ———2D
—— )\\.‘||||||I
801 e e ——— 8701
\\.\I\I‘l“l\/‘.\\l‘}r
——
¥ 11 11
e aa—————— . ‘<‘|!>
921
T TT— —— “21

£ 3°9301 Juil
I l

dvesid

gs8°Le

o€ Le

0142

06° 8¢

0L°92

05° 87

1 Wals



WM 008 00~ € 000

- 155 -~

i 1 L 1 { t { P { _

oPTS mez z xog uoptesod gEL "bid
—1 08°L2

—_
— 0e°L2
— 01°L2
— 0692
~—1 0L°82
. g
LoLggse LBrge L0788 ggep LOYS
_ —1 05°92
[ 1dd] 78S S
| l | _ | | l | I |

g¥és1d

1 WOIS



156

WY 006 00°8 00 ¢ 000

g9

i)

SWIL 151 9PTS YIION ¢ XOd UopTadsod egl ‘bta
0B6

<5

8'6

=201

8+01
11

\./o.ﬁ

j g 21

{ uwomcu dW3l
| | | | | | | | l l ] I

1€6003Md

001

08

jske]

o¥

02

¥4801 S3¥d

£



157

WM 006 00'8 00°€ 000
T T ] T T T T [ T T T T [ T T T T ]
SWTL umr OPTS UY3lION 7 xog uoprosod #ElL °HOTd
0€" L2 0€:L2 06 L2
A
NllJn@mw
186 L8
81+ L2
oo.nuuuuuuuu””uz\\\\\\\\
48° 92 81+L32
DHnomNﬁlll/\ QO.CM-N
3892
0L" 92
L 19
8g°92
ss*ez  seETS ¢
S 1 HoIS

1€803rd

001

08

g8

oy

g

yy80] S3Y¥d

{



- 158 -

g0° o

[ _ _ ! bl _ ! I

!

b

SWTL _ | 9PTS UAION ¢ ¥OF UOPTISOd  GEl ‘BTa

2. 8¢

s <O
725e<

[

=/

1dd1 1768

[

iee03drd

001

1]}

08

1) 4

02

44801 SA¥d

£



159

WX 00°6

009 00 ¢ 08°0

I i | _ I

] ﬁ ! | ! I _ | I 1 | _

SwTy L 9PTS UYIION ¢ ¥od UOPTesod  9el *b1a

{ 5-0301 dH3l

l | | 1 l I | 1

1e800rd

608

oo

goe

002

go1

yyeal S3yd

C



- 160 -

WM 00°86 00*8

00’

0

] ! I _ I ! | | |

SWTL | OPTS UIION ¢ XOg UOPEesod

! ! |

LEL “BTa

LEBOIPd

0as

0oy

gog

002

001

¥Hagl sd

L



- 161 -

00°0

00°g
I | _ 1 [ L | _\ !

i I _

SWL | L 9PTS UIION ¢ Xod uopresod geL -Bid

A4

s> . AL’UMH\I\W :
{ >

[AA1S

e 430 46

[ 1d4d1 I7HS

| ]

1€6030d

00s

ooy

goe

0032

001

[ ¥usqQl sayd



- 162 -

WM 00°6 00°8 0o0-¢€ 060

EL | N ] ] L 1 1 i | ! L ! _

SWIL _ | OPTS YIION 7 XOH UOPTSSOd  6EL *bra

Ilullllll/ ‘\\‘ ———
—————T ——
Z2*01

8°01

\‘\"/
\\\\\\\\ k\\\\\\lllllll
/\‘\I\\ll s 9+ 21
O.N.u‘ e ————— - I\\Iljm-.&.—N.n

[ 379301 dW3l
_ | ! I l L | I l _ 1 l

0€esid

08" L2

0e" L2

0142

06892

0L* 82

08°9¢

1 WIS



- 163 -

Wy 00°86 00°9 00" € 660

I R I 41‘ | I I N 1 i ﬁ

mEﬂB pmr m@am:pnozNxomaowﬁmmomOww.mﬁm

05°L¢

g€~ L2

0142

06°9¢

GL*82

08-8¢

1 Wals

)



164 -

HY 00°21

00°0

|

STy,

0:60°6

L5

Iy

pu

Z OPTS YIION

Z Xog uoptosod

| | _

LyL BTJd

821

[ 3°9301 dWal
| |

1901314

001

08

09

1)

0z

44803 SI¥d

[



165

WX 00°21 00°6 00°8 00°€ 00°0
_ ] T ! ~ ] ] | | _ | | _ 1 | I 4
SWTL ¢ ®PTS UIION T xog uoptesod ZylL ‘bTd
0E L3 0E* L2 DE'LZ 0g: L2 0e° L2
T —— rlllllll///l(\\\\\\\\mmumm T
81°L2
-

00" L2

§8° 97
0482

L 3 WoIS

iso13rd

001

o8

08

oY

02

44840) SAdd

(



PJC106T

Fig. 143 Poseidon Box 2 North Side an Time

- o
b
P
= n
f—
Q. >
o o
e
w
o
ot -t L\'i
=l »
w
= 2| , 2
. N [\ .
et o o
e N N
LD w v
D " o
o [e] (e
= © © =

{ Y¥ug0] s3d

12.00 KM

9.00

6.00

3.00

0.00



167

WM 00°21

00°6 00~ 9

00°0

| I 1 o 1 l 1 1 | |

)

SWTL .2 ®PTS UIION g Xod uopresod vl “bTd

%

| ! “

—

u“H“HHMMHHHHHHHHHHHHHH""HHHIIIIlII!II! —— AIMMMMMWWWWWMMW
= —

[ 3-0301 dW3lL
| !

088

08*01
00°321

is013rd

008

ooy

oo¢

002

001

¥H807 S34d

[ .



- 168 -

WM 00°21

00-8 06 & 0600

P!

SE* L7

SWTy,

1T T T T [ T T T T ]

g€ °PTS UIION ¢ Xod uoptesod Gyl °“bTd

p

ha

180130d

00§

ooy

goe

002

001

¥4a01 S3¥d

{



- 169 -

WY 0021

0ot €

00" 0

!

SUT

P

I _ | ! _ i |

ro

4C OPTS UIION ¢ XOd UOpTesod 9yl “BTa

L

1441 1748
I l

1801014

008

00¥

goe

0032

001

[ du8a] s3id



WY 0021 00° 8 0o0'9g Do g 000

~ 170 -

* ] ! o ~ ! ! I 1 _ ] ] T ~ I 1 t | _

mE..n.H. @ﬂm mﬁﬂmQMMOZNxomzovﬂmmomhwr .m..n_m

— N
= :

9§ —— I\\\\//\I\||I.\L||\|\\ :

m\\\\\\.\\\\\l/\\|\\\\|/
\\\\l\\\//\l'l\\/\\n\\\ .

2° 0] ——— ull\.\l.||/|||.||‘\.\\||l‘||||l|‘| J’\\N

01
i .‘III\.\\
\/\\I‘/\‘! —_
801 —— i}
e ——
T [
/\l\f/"\}l\\/ \
o.Nw/\\/\/\\\lll/ 021
“"\\\"}Il/“\l\" l\\\
\/
m.NMIIIlIIIlw.Nﬁ

[ 3°90301 dW3l

| | | I I I | | | | | i |

asvsid

08" L2

o0e-Le

B81°L38

06°8¢

0L° 972

08° 8¢

1 WIS



WM 0021 00°6 00°9 00°¢ 00°0

- 171 =

SUTJ, .mEN 9PTS UYIION ¢ Xod uoptrssod 8yl ‘bTa
— 08 L2

22755,

, tuf
T ——— e

3 «mmmmwmmmmwmmwmmmmwmu“mva

SENERSLE

e~ L3

0142

06° 8%

0L-9¢

—1 0§92

[ 1dd1 17HS M
| | l L | _ | | _ l i I I

gavsid

] uoais



- 172 -
TEMP  QEB.C SALI

7.75 8.75 9 10.75 11.75 %?.15 35.25 35.35 PPT

0 y
T I T 'i 1 ]
- | P
100 +— 100 b—
200 — oz {200 (— \:i
@
28]
- = F ;
w2
300 — 2 1300 |— 3
0.
400 — 400 — ggg:ﬁ}
500 — ! 500 — }
PJC003T FJCOO3T
SIGH
%f,so 26.80 27.00 27.20 27.40
( T T I
| ] 71 | 12.75° —
frowmse C-‘— _
100 — 11.75° —
- 10.75° (—
200 }— o
< T r
— 2 9.75 9 }—
@ o \K‘z
300 |— & -
Q..
8.75° |— =
(—' i _‘gﬁi’-
400 7.75° R R R R
— 35.15 35.25 /00 35.35
500 —

PJCOO3T
Fig. 149 Poseidon Box 1 South East Corner



100

300

400

500

1

2

00

00

300

4

]

00

TEMF  DEG.C

.75 8.75 9.75 10.75 t1.75

- 173 -

]

PRES [DBAR

FJCO14T

SIGM
.60 26-80 27.00 27.20 27.40

~

I
PRES [DBRR

PJCO14T
Fig. 150 Poseidon Box 1

SALT
35.15 35.25 35.35 PPT
0 i «:gg;____:Lﬁ l |
‘s)
100 +— \k
200 }—
300 }—
400 |—
500 —
FJCO14T
12.75° —
c__
11.75° |—
{0.75° —
oL __
9.75 =
n E;'
8.759 — %;;_
7.75° | l a I
35.15 35.25 %00 35.35
S

North East Corner



415 8 35.15 35 35.35 PPT
! 7 l I i | |
o ol l
200 |— e |200 |— §;~‘
.
1
_ 0 |
o
300 — & 1300 —
400 |— | 400 b— é% |
500 — 500 —
PJCO25T PICO2ST
STGM
2660 26.80 27.00 27.20 27 .40
I 12-750—"'
I~ C |
100 — 11.75° |—
~ 10.75© —
200 — o= i
& T
N 9.75 9% —
[/p}
300 |— @ -
o~ 8.750 — ﬁ;;;;%;?;::
400 — 7.75° ! AL ]
35.15 35.25 %o  35.35
500 b—
FIC0257

Fig. 151 Poselidon Box 1 UNorth West Corner



- 175 -

TEMP DEG.C SALT
3.75 8.75 9.75 10.75 11.75 35.15 35,25 35.35 PPT
N R A B B I 0 T lj 1 —
100 — 100 — E\i\
200 {— « 1200 — %\i
(a0
| 3 - , e
(/2]
300 — W 1300 —
L 38
400 — 400 |—
500 500
fJCO37T PJCO3 7T

SIGM
26.60 26-.80 27.00 27.20 27.440

T T T T ase [

c L .
100 }— 11.759 |—
10.75° — '
200 |— Tk
— 9.75 9 |—
300 |— ~ )
8.7509 |—

400 — 7.75° i £ = i ] (
35.18 35.25 % oo 35.35

]

PRES [DBAR

500 —

PJCO37T
Fig. 152 Poseidon Box 1 South West Corner



- 176 -
TEMP DEG.C SALT

%.zs 9.25 10.25 11.25 12.25 %?'03 35.30 PPT
] I ]
100 100 |—
200 7 leon
M .
[
foosan m -
[n]
Rmd
300 — » 1300 —
[2
vt n-. e
400 (— 400 (—
500 |— 500 —
~PJCOB2T , FJCOBZT
SIGM
%?.so 26.70 26.90 27.10 27.30
c....
12.259 |—
100 —
I11.250° —
200 — 10.25° |—
a
m ol
n 9.25° }—
300 |— 5
a. : -
| gazsel 14 ¢ | Ty
35.03 35.17 %00 35.30
400 {— S
500 —
PJCO62T

Fig. 153 Poseidon Box 2 North East Corner



[en ] ¢

100

200

400

S0

26
0

100

200

300

400

500

TEMP DEG.C

- 177 -

.25 9.25 10.25 11.25 12.25 | %?.03

35.30 PPT

{
= 100 |—
| 200 —
[and
[aa ]
O ——
[4p]
g 1300 —
Q.
400 —
S00 —
PJCO71T FPJCOTIT
SIGHM :
.50 26.70 26.90 27.10 27.30
T I -
12;250 r_
411-250 e
— 10.75° |—
[and
[sa]
. 8 -
® 9.25 9 }—
W
o
Q- S
— 8.25°9 1 | |
35.03
PJCO71IT
Fig. 154 Poseidon Box 2 South East Corner

35~30



- 178 -

TEMP  DEG.C SAL I
8.25 9.25 10.25 11.25 12.25  35.03 35.17 35.30 PPT
0™ T T T A 0 | %kl==-;=k_Lh_:; ——
100 — 100 t—
200 200
o'
I
& ..
ol
300 9 1300 —
o
© |
400 ?400 -
500 — 500 —

FJCOB4T FJCOB4T

SIGM
%?-SO 26.70 26.80 27.10 27.30

100
200 — 10.25° |—
(o4
[sn] -
- 2
9.259 —
300 — @
o — .
0.
- §.25° T R S
35-03 35-17 Q/OO 35¢3O
400 {— g
500 |—
PJCO84T

Fig. 155 Poseidon Box 2 South West Corner



- 179 -

TEMP DEG.C
8.25 9.25 10.25 11.25 12.25 35,03 35.30 PPT.
0 T T 1 T ] . 0
}.—
100 100 —
200 ~ 1200 |—
a
oy
5 -
[7p]
300 W 1300 |—
Q.
400 400 —
500 500 —
FJC0G3T 5JC0G3T
S1GHM
%§»so 26.70 26.90 27.10 27.30
T 7T T T 71| oF
— 12'250"'—'
100 — —
11.259 |—
200 — o 10.25° |—
(sl
[am
0 9.25°9 |—
300 —
¥ _ P
- 8.25° T R R
35.03 35.17 /a0 35.30
400 — g
500 }—
FJCOS3T

Fig. 156 Poseidon Box 2 North West Corner



- 180 -

References

Brown, N.L., 1974: A precision CTD microprofiler. Presented at
IEEE International Conference on Engineering in the Ocean
Environment. WHOI Contribution 3370.

Brown, N.L. and G.K. Morrison, 1978: WHOI/Brown conductivity tem-
perature and depth microprofiler. WHOI Technical Report
78-23.

Fofonoff, N.P., S.P. Hayes and R.C. Millard, 1974: WHOI/Brown CTD
microprofiler: methods of calibration and data handling.
WHOI Technical Report 74-89.

Institut flir Meereskunde, Kiel, 1979: Fahrtbericht~-Poseidon 31:
JASIN 1978. Unpublished Cruise Report.

Pollard, R.T., 1978; Bull. Amer. Meteor. Soc., 59, 1310-1318.
Royal Society, 1977: Air-Sea Interaction Project: Scientific
plans for 1977 and 1978, London.

Royal Society, 1978: Air-Sea Interaction Project:
Operational plans for 1978, London.

Royal Society, 1979: Air-Sea Interaction Project: Summary of
the 1978 Field Experiment, London.

Siedler, G. and W. Zenk, 1980: JASIN 1978 ~ Field activities on
the research vessels "Meteor", "Planet", "Poseidon", and
the research aircraft D-CMET. "Meteor" Forschungsergebnisse,
Reihe A, No. 21, 25-48.



	Seite 1 
	Seite 2 
	Seite 3 
	Seite 4 
	Seite 5 
	Seite 6 
	Seite 7 
	Seite 8 
	Seite 9 
	Seite 10 
	Seite 11 
	Seite 12 
	Seite 13 
	Seite 14 
	Seite 15 
	Seite 16 
	Seite 17 
	Seite 18 
	Seite 19 
	Seite 20 
	Seite 21 
	Seite 22 
	Seite 23 
	Seite 24 
	Seite 25 
	Seite 26 
	Seite 27 
	Seite 28 
	Seite 29 
	Seite 30 
	Seite 31 
	Seite 32 
	Seite 33 
	Seite 34 
	Seite 35 
	Seite 36 
	Seite 37 
	Seite 38 
	Seite 39 
	Seite 40 
	Seite 41 
	Seite 42 
	Seite 43 
	Seite 44 
	Seite 45 
	Seite 46 
	Seite 47 
	Seite 48 
	Seite 49 
	Seite 50 
	Seite 51 
	Seite 52 
	Seite 53 
	Seite 54 
	Seite 55 
	Seite 56 
	Seite 57 
	Seite 58 
	Seite 59 
	Seite 60 
	Seite 61 
	Seite 62 
	Seite 63 
	Seite 64 
	Seite 65 
	Seite 66 
	Seite 67 
	Seite 68 
	Seite 69 
	Seite 70 
	Seite 71 
	Seite 72 
	Seite 73 
	Seite 74 
	Seite 75 
	Seite 76 
	Seite 77 
	Seite 78 
	Seite 79 
	Seite 80 
	Seite 81 
	Seite 82 
	Seite 83 
	Seite 84 
	Seite 85 
	Seite 86 
	Seite 87 
	Seite 88 
	Seite 89 
	Seite 90 
	Seite 91 
	Seite 92 
	Seite 93 
	Seite 94 
	Seite 95 
	Seite 96 
	Seite 97 
	Seite 98 
	Seite 99 
	Seite 100 
	Seite 101 
	Seite 102 
	Seite 103 
	Seite 104 
	Seite 105 
	Seite 106 
	Seite 107 
	Seite 108 
	Seite 109 
	Seite 110 
	Seite 111 
	Seite 112 
	Seite 113 
	Seite 114 
	Seite 115 
	Seite 116 
	Seite 117 
	Seite 118 
	Seite 119 
	Seite 120 
	Seite 121 
	Seite 122 
	Seite 123 
	Seite 124 
	Seite 125 
	Seite 126 
	Seite 127 
	Seite 128 
	Seite 129 
	Seite 130 
	Seite 131 
	Seite 132 
	Seite 133 
	Seite 134 
	Seite 135 
	Seite 136 
	Seite 137 
	Seite 138 
	Seite 139 
	Seite 140 
	Seite 141 
	Seite 142 
	Seite 143 
	Seite 144 
	Seite 145 
	Seite 146 
	Seite 147 
	Seite 148 
	Seite 149 
	Seite 150 
	Seite 151 
	Seite 152 
	Seite 153 
	Seite 154 
	Seite 155 
	Seite 156 
	Seite 157 
	Seite 158 
	Seite 159 
	Seite 160 
	Seite 161 
	Seite 162 
	Seite 163 
	Seite 164 
	Seite 165 
	Seite 166 
	Seite 167 
	Seite 168 
	Seite 169 
	Seite 170 
	Seite 171 
	Seite 172 
	Seite 173 
	Seite 174 
	Seite 175 
	Seite 176 
	Seite 177 
	Seite 178 
	Seite 179 
	Seite 180 
	Seite 181 
	Seite 182 
	Seite 183 

