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- - - -: ABSTRACT

- - Sunmiaries of wind and current observations from n~ ored stations
I. gathered in early 1969 by magnetic tape recording current meters and wind

recorders are presented, also selected hydrostation data from the same
- 

areas .

Averaged wind and current variables are presented in computer
generated output as basic STATISTICS , SPECTRA diagrams , PROGRESSIVE

VECTOR diagrams and EAST-NORTH component plots . The hydrostat ion
data are presented as temperature and salinity values plotted against
depth.
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- PREFACE

This volume is the tenth of a series of Data Reports intended to

present , in sunm~arized form , measurements collected from moored ocean
stations. The following is a list of preceding reports.

Volume 1 - Webster and Fofonoff Data from mid 1963

- Volume 2 - Webster and Fofonoff Data from XII-’63 to V-’64

Volume 3 - Webster and Fofonoff Data from mid 1964

Volume 4 - Pollard Data collected in 1965

Volume 5 — Tarbell and Webster Data collected in 1966 -- 40-73 o 4~i(’ (

Volume 6 — Tarbel]. Data collected in 1967 -- ti ’) ‘~g~
Volume 7 - iiiausse and Tarbell Data collected in 1968

Volume 8 - Pollard and Tarbell Array data from 1970

t Volume 9 - Tarbel]., Sriscoe and chausse IWEX data from 1973 — ~~~~~~~~~~~~~~~~ 53~~~

The back—up recovery system designed in 1968 (Berteaux and

Heinmiller, 1969, W.H.O.I. Ref. 69-7 (unpublished manuscript) proved

its worth in 1969. Tests of wire samples and wire in moorings were

-
) continued ,~~ 1969. The Gulf Stream went through Site D in April resulting in

- fish bite damage and a re-evaluation of mooring lines and anchor weights.
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Project expanded, more people became involved and specialization started

to divide the group into segments. The basic groups became oriented

around Instrumentation, Engineering , Operations, Data Processing and

of course, the glue that holds us all together, Science.

The instrumentation group became responsible ~ot only for main-

tam ing the instruments but also for improving them and designing

equipment to test them for the various malfunctions seen in the lab
t

and in the data.

The engineers design and test new mooring configurations and corn-

ponents to meet more demanding scientific needs.

The operations personnel are also the sea-going personnel. They

set and retrieve the moorings and maintain all the equipment necessary

for these operations as well as the individual mooring components.

The data processors decode the data and edit out known problems,

then arrange the data into forms used by the scientists to interpret

the data.

The scientists devise the experiments that the Buoy Group handles

and evaluate the returning data.

It is the splendid cooperation among these groups that makes the

Buoy Group successful and this Data Report necessary.
- The patience and skill of Audrey Williams, who typed the text

and tables for this report and of Ann Whitlatch, who prepared the computer

plots, is greatly appreciated.
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Data Location

- P’ The data collected in 1969 were gathered from four different sites :
the Mediterranean Sea, the Gulf Stream, Site L and Site D. Mooring 289

was set in the Mediterranean at 38~~ )i’N, 044~~9.9’E; moorings 304 and
305 were Gulf Stream moorings at 36~~~3.4’N, 70~~4i

’0.2’W and

70~~~0.3’W respectively. Mooring 314 was set at Site L at 34 
- 

2.7’N,

70 02’W. The rest of th~e data were collected from moorings set in the
vicinity of Site D,39~~lO’N, 70~~~0’W.\ 

See figures 1 and 2 for positions

of the mooringe relative to land. -

r ~ This report presents data from the first part of 1969 on1y.t~ See
W.H.O.I. Ref. 76-41 (unpublished manuscript) for data from late 1969.
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Hydrocast Data Selection

Graphs of temperature and salinity values from Nansen bottle read-

ings are presented at the end of the directional data. The hydrographic
- stations were selected if they were taken within two days of the mooring

-
- j period in the vicinity. Figure 3A indicates the relative position in

time and depth of the hydrocast data.

Current Meter Data Selection

- - There were 72 instruments set on 35 moorings by the Buoy Group

during 1969. - Sixty—four of the instruments were Geodyne model 850

current meter and 8 were current meters modified by Woods Hole to
- measure wind speed and direction.

-

~ I A data series was chosen if the quality of the data was good enough

~1 to permit basic scientific analysis. Thirty-six current records and

five wind records met these requirements. Of the rejected data series,

12 were too short to be included; another 11 had various kinds of elec—

- , 
tronic failures ranging from writing blank tape for one bits to instru-

ment switching from interval to continuous recording mode; 1 instrument

flooded because of a pinched ‘0’ ring and 7 instruments were not re-

covered and are considered lost.

A TIME vs. DEPTH graphic presentation of the selected 41 data

records is shown in figure 38.

~ ‘I- - 
- - Data that were initiated between January 1 and May 31 are in this

- report. Data from June 1 to December 31 are presented in the report

I1J~ 
•~~ W.H.O.I. Ref. 76-41 (unpublished manuscript).
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S Clock

During early 1969 the model 850 current meters used two mechanical

clocks which were wound up every two minutes by a solenoid, similar to

an automobile clock. One of these clocks made 1—hour measurements and

the other made 12-hour measurements. The 1-hour clock had a 4 lobe cam

on the one—hour shaft which actuated a switch to turn on the recording

sequence every 15 minutes. The second clock had a one lobe cam on the

12-hour shaft which also actuated a switch to insert in the data train

a 4 bit instrument number to identify 12-hour record cycles. It also

served to re—arm the stop circuit that operates when the tape foil comes

up at the end of the second channel of tape to shut off the instrument.

~. I The accuracy of these clocks was ±10 seconds per day.

Data times are specified in this report in the following order:

~ J year , month , day, hour , minute and second . Therefore 69-IV-16 115712
is April 16, 1969 at 11 hours, 57 minutes and 12 seconds.

Back-up Clock Information

Another time—related activity, first tried in April, puts artificial

events at the beginning and the end of each data record. These events,

at known real times, provide a check on the accuracy of the clock and
in case of a clock problem provide back-up time information with which
the accuracy of the time base can be determined. This has proved to be
a very valuable procedure for mechanical clock instruments and has also
simplified the task of assigning times to data records.

The procedure to place artificial events on tape is as follows:

A) The instrument is turned on and allowed to run for at least

two recording intervals with its rotor taped so it cannot
move causing a zero rotor speed on tape.

xiv
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B) During the recording cycles of two succeeding records untape S

the rotor and spin it to cause a speed spike.

C) Tape the rotor again until just before launch causing more

zero rotor speeds. —

D) Do not turn either the clock or the recording part of the

I: instrument of f between events and launching.

The reverse procedure applies to the recovery of instruments. —

I 
- The time when the instrument started recording and the times of the

rotor spins are recorded according to radio time signals from stations

WWV 0r CHU.
‘1 This procedure also is useful with digital clock instruments in

cases where the oscillator is correct but the clock word is malfunctioning.

1 SHEAR TIME

J A program called SHEAR TIME was devised to establish best estimates

of time for continuous 850 C. M. data. First, provisional linear cor-

rections for the large clock drift rates (minutes per day) were applied,

then the intervals between clock switch closures were displayed graphically.

The time rate could then be adjusted with as many linear rate changes

as needed to smooth the variations in the switch closures. SHEAR TIME 
-

- 

-
-

was only used on continuous 850 current meter data which used mechanical - 
—

clocks for a time base.

F Data Editing

Data from both the old mechanical clock model 850 and the new

crystal clock model 850 are recorded on 1/4” magnetic tape. The data

were transcribed onto computer compatible 7-track tape using a PDP-5

computer (manufactured by Digital Equipment Co.). The data were then con-

verted to Maltais format (J. Maltais, 1969) on 9-track magnetic tape.

Once the data are on tape in Maltais format, various types of editing

can be done such as replacing values that are obviously bad or removing

systematic instrumental errors. After the data have been edited they are

vector averaged over each recording interval to give one velocity vector

per interval. These vectors are listed in terms of speed and direction.

The launch and retrieval transients are truncated and any remaining bad

.
5 points are deleted and replaced by linearly interpolated values. The

result is an evenly spaced time series called the best basic vector

. averaged series which is used as input for all further processing.

xv
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To insure that each data series has a unique identifier, a set of
k

- informal guidelines has been established. For example, 2981WL900
-~ 298 — The first three digits are the mooring number .

1 - The fourth digit indicates the position of the instrument

on the mooring counting from the top down.

W - When present “W” signifies a wind recorder, a “Y” would

signify that the data has been read by eye.

- L - Indicates that some editing has been done. The amount of

editing done can usually be inferred by the position of

the letter in the alphabet. If no editing has been done
-
I- - the symbol $ is used. —

900 - The averaging interval, 900 seconds. 18 would indicate a

1-hour averaging interval.

Data Presentation

~ 
j Data from wind and current recording instruments are presented

first, followed by a section of selected hydrostation data.

- 

- 
The data from each mooring follow a two-page description of that 

-

mooring. The data from each selected series are presented with 1 page - -

-
- of instrument information and 3 pages of data displays.

- .~ $ Mooring Summary

The first page of the mooring summary is a diagram of the mooring.

The second page contains general information on the mooring. For more

- detailed information on the moorings set in 1969 see G. Volkmann, 1970,

W.H.0.I. Ref. 70—37 (unpublished manuscript).

The mooring page uses the following :

* data presented - 
-

M.C.M. magnetic tape recording current meters S -

— 

5 M.W.R. magnetic tape recording wind recorders

Tens. tensiometer
- 

Tel. Tens. telemetering tensiometer

;S
~~

- - D.R. depth recorder

Temp. temperature recorder

t - Volt. Dig. voltage digitizer

- I_I Vib/Ten tensiometer with accelerometer added to measure vibration

Press. Rec. pressure recorder

~~: 

-

~ 
- 

- 

- —
~~ 

— — 

— 
11 
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Data Summary
i The first page of the data summary lists the main features of the

data series collected from that instrument. The type of instrument.

the samplin g scheme, and the timing of the sampling are listed as are

the start and stop times of the useable data. All times are Greenwich

Mean Time. If the instrument did not work properly, comments on its

behavior and the data quality are written under the comments section.

Some standard statistical parameters are calculated for the data and

are presented on the bottom of the first page. The formulas used to 
S

S 

calculate the statistical parameters and descriptions of the various

plots used to present the data on the following three pages are described

below.

Histogr cvns
-

~~ 
( Histograms of speed are plotted. The plots may be thought

of as approximations to the probability density functions. The vertical

axis labeled “relative frequency per unit cell width” shows the per—

I centage of the total record that occurred within a given interval of
- 

-
~~ 

the horizontal axis. The area under the curve equals 100%.

Statistics (STATS)

Standard statistical parameters are calculated for data in the

time range given at the bottom of the table. If there are n speed

and direction values in a sample, and we define E. = S . sine•, N. = s. cos 0 ,
1 1 1 1 1 1 j

then for A = F, N, and s,

-
~ n

- 
- 

- mean, A = 

~ i=l 

A.

1 r
variance, c2 = ± ~~ A~ 

-
S - A nL 1

- i=l

standard error of the mean = — 

standard deviation a~ 
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j S
-
~~~~~

r n  n 1

skewness - -

~~~ 
~~~ A~ - ~~~ A~ + 2A 

S

- 

L 
~ i— I. J

n 2~~~~ 1
- -  

- kurtosis = A - 
~~~~~ ~~~ A + - 

3Aj
- L ~~~ i—i i—].

The program also computes “East and North ” statistics,

- - n
--

covariance, M = 
~ ~~~, 

E~ Ni 
- E N

-
- i=1 

-

n
-~~~~ - 2
- - 1 standard deviation of covariance, c = ‘

~ (E.N .)2 - E.N.m n j.... ii ii

( i—i

standard error of covariarice = —~~~

L
I’

S 

-

___correlation coefficient, ~~ = ~~~~~~~~ - - :
- STATS also computes these parameters related to vector quantities:

the scalar amplitude of the vector mean , V =V ~~ + ii~~; vector variance ,

= -~~- ~a
2 + a2 ) ;  standard deviation = Vv 2 F N V

5

5 
East vs. North Scatterplot

The EAST and NORTH components are plotted against each other to

- - give a pictorial indication of the DIRECTION and SPEED of the velocity

vectors. This type plot can be helpful in finding instrument malfunctions

and characteristics not easily noticed elsewhere.

Progressive Vector Diagr~vn (PRO VEC)
The EAST and NORTH progressive displacements are computed f rom the

SPEED and DIRECTION values of one recording cycle. The plot begins with

xviii
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- an asterisk ( *) on a day boundary . All following day boundaries are

indicated with a (+) . This type of plot accentuates very low frequency

events at the expense of higher frequency oscillations which may be

hidden by a large amplitude low-frequency current .

Variable vs. Time Plot

This is a diagram of EAST and NORTH components plotted as a fun-

ction of TIME. The plot is generated from the basic vector averaged

series. This type of plot is complementary to the PROGRESSIVE VECTOR

diagram since it accentuates higher frequency events such as inertial

and tidal oscillations.

Spectra
The program TIMSAN (Time Series Analysis) uses the Fast Fourier

Transform algorithm of Singleton (1969) and is restricted to data segments

of length N points, where N must contain no prime factor larger than

5, and must be less than 8000 points; data series longer than this must

be broken into two or more pieces.

r The number of degrees of freedom for the first 40 plotted points

is given by V = a m s where m is the number of adjacent frequency

bands being averaged as stated in the label , s is the number of in-

- - - dependent data pieces being averaged, again as stated in the label, and

a should be two for temperature spectra and for Horizontal Kinetic

(HKE] spectra for which the EAST and NORTH components seem statistically

independent. In the absence of information regarding NORTH-EAST cor-

relation, one should use a = 2 to be safe.

The log—log plot is further averaged during plotting so that more

and more points are averaged together as frequency increases. This

fr~ 
- 

eliminates the bunching together of points at high frequencies, increases

the degrees of freedom of the high frequency estimates, and still permits

low—frequency resolution . The averaging algorithm is as follows: count-

ing from the left of the plot, the first 40 plotted points represent —

data that has been averaged as stated in the label; the data for the next

15 plotted points has been averaged over twice as many frequency bands ;

xix
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the next 6 over five times as many , the next 40 over ten t imes as many ,

the next 15 over twenty times as many, the next 6 over f i f ty  times as

many , the next 40 over 100 t imes as many and so on. In this way, for

example, 7900 data points with no averaging indicated in the label would

be plotted as only 176 points, and the last 14 estimates would be

averaged over 200 basic frequency bands . The m in the formula V a m s

for degrees of freedom is, in this example , 200 times larger at the

highest frequencies than at the lowest frequencies .

For V > 30 , the confidence limits for the spectral estimates are

given approximately by (1 — 2/9V ±Z/2/9v1’~ where Z 1.28375 for

5 
80% confidence limits , Z — 1.645 for 90%, Z — 1.96 for 95% and

Z = 2.5757 for 99%. In the example above , if the HKE spectral plot

label had indicated 2 pieces and averaging over 8 adjacent frequency

bands then V = 2 X 2 X 8 = 32 for the lowest 40 frequencies (assuming

- 
NORTH and EAST components are highly correlated) and 200 X 32 = 6400

for the highest frequencies. The 95% confidence intervals (i.e., 95%

of the time one would expect the spectral estimates to vary no more than

this much) would be (0.57, 1.55) at low frequencies, and (0.97, 1.03)

at high frequencies.

For V < 30, one must obtain confidence intervals from chi—Squared

distribution tables in standard statistical references.

-
~~~~~

‘1
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_ UGHT AND SPHERE

‘f I m  CHAIN
PRESSURE RECORDER-299/

lOO m

CURRENT METER-289?

500 m

‘5 - -~~

CURRENT METER - 2893

STATION 289
50C m

1°- 1 I/S TOW CABLE WIT H 
/ 

CURRENT METER - 2894
POLYETHYLENE JAC $~ET

500 m

/ 
CURRENT METER - 2895

r- - ! I 500 m

- r~i CURRENT METER - 2896

~~ 
40C m

i— . 6 6 m

- 85 m NYLON WITH 29 GLASS SPHERES
SPACED EVENLY APART

ACOUSTIC BEACON

J 5/8 PLAITED NYLON 10 mS

) 
~~ ACOUSTIC RELEASE , AMF

3 m  CHAIN
2 1,500 LB STIMSON ANCHORS

1
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- - Mooring No. 289

- Set 69 Jan 22 38° 01.ON 04° 59.9E
- Year Month Day Latitude Longitude

- Set by R. Heirimiller Ship R. V. Atlantis II Cruise 49

69 Mar 12Retrieved Year Month Day

Retrieved by J. Gifford Ship R. V. Atlantis II Cruise 49

Purpose of Mooring: To investigate vertical distribution of inertial disturbances
- 

- on the south side of an enclosed basin (the Mediterranean).
- - - Mooring Type : Subsurface
b -

Data Instrument Depth
Number Number Ty~~ Meters Coulnents

2891 T-463 Press. Rec. 123

2892* M—209 M.C.M. 211

2893* M—205 M.C.M. 713

2894* M—206 M.C.M. 1215

2895* M—2l0 M.C.M. 1717

- 2896* M—211 M.C.M. 2219
/4

_ 
-

Water Depth 2833

~~

_ I
I-

-I

COMMENTS ON MOORING:

‘-“- 4

2

- S - ’- - -- ~~
- ~~~~~~~~~~~~ - .
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Data nu~~er 2892

Instrument NO.: M—209 T~ype: Magnetic tape current meter

Depth : 211 m Water depth: 2833 m
- 

Start time: 69—1—23 001900

- 

Stop time: 69—111—12 101900

Duration: 48d l0h

- Sampling scheme: Interval

time between strobes 5 seconds

— no. of strobes per interval = 24

v interval time = 900 seconds

COMMENTS:
S 

The clock information on this data file was extensively edited by
Dr. H. Perkins for his thesis. The data presented here have had bad data

j values removed but not the Perkins time adjustment. Time difference is--
( less than two hours.

-5-

STAT S OPTA/ 26920900

EAST NIATH 3?EEO u susie tOST & NOW TN
MEAN — —1.95 20.71 76.66 • COVRRIPNCE • —322. 03
310. fAA . a .63 .92 .56 • 310. fAA. OF COVANJANCE • 52.73
VAAIA NCE a 3164.91 3963. 113 111110.73 • 310. DCV . Or COVPAIPNCC a
310. 0EV. a 56.26 62.98 39.08 • cOMftPTION cervricznn • - .0.1

- . 1  KURT$S1S a 2.112 2.61 3.11 a V~CTI$ NEON a 22.51
SKEWNESS a - .15 .18 .66 • VECISA VAPIANCE a 35111.17

• ITO. DCV. • 51 70
~1 UNITS IF’ ARN DATA YRAIRI LES a NNI SEC

SAMPLE SIZE • 4649 POINTS

SPA NNING RANGE
FR OM 69— 1 —23 00. 19.00
II 69— 113— 12 10.18.00

DURATION ‘II OPTS 10 f~ 0 N 0 3

3
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Data number 2893

.5 Instrument N O . :  M -2 05 ~~~~ Magnetic tape current meter

Depth: 713 m Water depth: 2833 m

- Start time : 69—1—22 225800

1 Stop time : 69—111—03 174300

Duration: 39d 18h 45m

Sampling scheme: Interval

I 

j 
time between strobes ~ 

seconds

-
~ no. of strobes per interval 24

interval time 900 seconds

COMMENTS:

This data file was extensively edited by Dr. H. Perkins for his thesis.
The data presented here have had bad data values removed but not the Perkinsj time adjustment. The time difference between the edited data and the

- collected data is about 8 days. It is as if the collected data had sampled
at a rate greater than 900 seconds causing fewer records therefore less time.

(~5

STATS 0RTR/ 26930900

EAST NORTH SPEED • seisu EAST & NORTH
-
- MEAN • —14.78 —7.01 35.87 a COVARIANCE a -1)7 . 12

510. ERA , • .43 .111 .30 • ITO. EM. OF COVRRIRNC! a 12.79
1 VAR IANCE a 710.46 8115.66 333.27 • 310. DCV . Or COVPAIRN CC a 790.61

510. 0EV . a 25.85 25.47 16.26 • CORAELAT1ON COEP7JCItNT a — .172
KURTOSIS a 2.55 3.27 2.31 • VECTOR NEON a 16.37
SKEWNESS a .13 -.20 .65 • VECTO R VA RIANC E a 879.86

• 310. 0EV. 26.07

UNITS IF RAW DATA VARIABLES • MM/SEC

~~~~~~~ SAMPLE SIZE • 3820 POINT S
-- 5

- SPAN N I NG RAN GE
FROM 89— 1 —22 22.55.00

~~~~ ‘-~ -
‘ 1 10 69— 111—03 17 .43.00

DURATION 39 OATS 18 H ‘15 N 0 S

S

55
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- Data number 2894
~~ I

• - Instrument No.: M-206 TYpe: Magnetic tape current meter
- 

Depth: 1215 m Water depth : 2833 m

• I 
Start time : 69— 1—22 232500

Stop time : 69— I l l— i l  122500

Duration: 47d l3h

Sampling scheme: Interval

time between strobes 5 seconds

no. of strobes per interval 24

interval time 900 seconds
- I COMMENTS :

~ 1 The clock information on this data file was extensively edited by
Dr. H. Perkins for his thesis. The data presented here have had bad data

- ) values removed but not the Perkins time adjustment. Time difference is

( less than two hours.

r

- STATS 0010/ 2194F900

I I LAST NORTH SPEED a EAST ~ NORT H
I. - MEAN — — 13.61 -11.26 31.17 a CCVOAIRNCC — -109. 76

310. ERA . a .3* .26 .20 a STO. ERA. Or COVARIANCE • 7 .31
VARIANCE a 41&5. 70 393.37 176.16 a 510. 0EV. IF COVARIANCE a 4911.20
310. DCV. • 21.11 18.63 13.39 • CORRELATI ON COEFFICIENT a — .262
KURTOSIS a 2.69 2 .6% 2.69 • VECTOR NEON a 17 .68
SKEWNESS a .014 - .06 .76 a VECTOR VA RIANCE a 419.54

• 310. 0EV. a 20.116

UNI TS OF RAW DATA VARIABLES a MN/SEC

SAMPLE SIZE • 4565 POINTS

-~ SPANNING RANGE
FROM 69— 1 —22 23.25.00

.~~~~ 
TO 19— 111-11 *2.25.00

- 

OURAT ION 47 OATS 13 H 0 N 0 3

- 

11

-
~~ 
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Data number___
2895

S 

Instrument No.: M-2l0 ~~~~: Magnetic tape current meter

Depth : 1717 m Water depth: 2833 in

Start time : 69—1-23 001435

Stop time: 69—111—12 101435

Duration: 48d l0h

I Sampling scheme: Interval
I 

time between strobes — 5 seconds

no. of strobes per interval 24

interval time — 900 seconds

1 - 

COMMENTS:
- The clock information on this data file was extensively edited by

k Dr. H. Perkins for his thesis. The data presented here have had bad data
values removed but not the Perkins time adjustment. Time difference is
less than two hours.

C

STATS DRTR/ 29950900

LAST NORTH SPEED • •wwaa EAST & NORT HS MEAN • 15I 55 —7.06 36.56 • COVARIANCE • -81.33310. EM. • .911 .112 .30 a 310. EM. Or COVA RIANCE • 15.82VARIANCE • 609.35 625.12 ‘164.06 a 310. DCV. 5F COVARIA NCE — 3065.16-
- 

SID. DCV. a 30.18 25.72 22.02 a CORRELATION COEFFICIENT • - .071KURT O SI S a 3.56 3.911 3.211 a VECTOR MEAN — 17.73SKEWNESS • .58 —1.00 1.0* a VECTOR VARIA N CE • 687.23
a 310. DLV. • 29.45

UNITS OF RAM DATA VAR IABLES • MM/SEC

~ SAMPLE SIZE • 118119 PO3NTS 
-I,

SPANNING RANGE
FROM 86— I -23 00. 19.35
TO 69— 111—1 2 10.19.35

DURATION II DOTS 10 N 0 N 0 3

15

~~~1 

I 
~~~~~~~~~~~~~ ~~~~~~~~~~~~~
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Data number 2896

7 
- 

- 

Instrument No.: M-211 Type: Magnetic tape current meter

Depth: 2219 m Water depth: 2833 m

-
- 

Start time: 69—1—22 224800

Stop time: 69—11—22 090300

Duration: 30d lOh 15m

Sampling scheme: Interval

-~ time between strobes = S seconds

no. of strobes per interval — 24
- - interval time 900 seconds

COMMENTS:

The clock information on this data file was extensively edited by
Dr. H. Perkins for his thesis. The data presented here have had bad data
values removed but not the Perkins time adjustment. Time difference is
less than two hours.

- 

Compass assembly leaked causing problems with the compass values.
Vane follower sticks February 20, 1969. The quality of this data file is
very poor.

~ I
-
~ STA TS 0010/ 2596E800

/ 
EA ST NORTH SPEEO a aaaa u EAST ~ NORTH ueaaaMEA N — —5.55 —17 . 116 28.59 • COVAR IANCE a -5.92

310. ERR , a .30 .20 .21 • 310. ERR. Of COVOR IANCE • 7.28
-

- VARIANCE a 255. 59 232.65 131.32 • STD. DCV. OF COVARIANCE • 394 .24 -

STD. DLV . • 15.99 15.25 11.46 • CORRELAT I ON COEFFIC IENT a -.037KURTOSIS a 3.17 3.01 3.6(1 • VECTOR NEON a 18.7*
~ SKEWNESS a -.Oi -.08 1.22 • VECTOR VAR IANCE a 21111.13

a 510. DCV . a 15.62
‘ 

UNITS OF RAW DATA VARIABLES a MM/ SEC

SAMPLE SIZE • 2922 POINTS
I :~J SPANNING RANGE

FROM 91— 1 —22 22.96.00
TO 81— II —22 01.03.00
DURATION 30 DOTS 10 K *5 M 0 S

- 19
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RADIO
I 

-- - ____ W I N D  RECORDER - 290/

TE NS tOME I ER
3 m  CHAIN

t 

LIGHT

VIB/TENS RECORDER-29o2
- 

SWIVEL

CURRENT METER - 2903

I 
- 

500 m I ~ 19 BERGEN
I 

GAC , USED

VIB /TENS RECORDER - 2904

STATION 290 ACCELEROMETER ON I m CHAIN
-

- 
) 

I 
I 

CURRENT METER-2905

500 m SAME BERGEN

500 m SAME BERGEN

‘ S i  

I I
500 m 9/16” NYLON

I 365 m 9/16 NYLON

• .1 4S 

85 m 5/8” NYLON WITH 28 GLASS
SPHERES SPACED 20 m APART

1
A MF ACOUSTIC RELEASE ,
IRANSPONDING

35 m 3/4” NYLON
IS m 5/8” NYLON

- -—_____ 4,800 LB STIMSON ANCHOR
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Mooring No. 290

- Set 69 APr 16 390 l0.9N 70° 02.5W

- 

Year Month Day Latitude Longitude

Set by R. Heininjller Ship R. V. Chain Cruise 90

Retrieved ~~ Aer 24
Year Month Day

I Retrieved by R. Heinzniller Ship R. V. Chain 
— 

Cruise 90

Purpose of Mooring: 1) Launch transient and mooring dynamics measurements.
2) Part of acoustic net with 291 and 293.

Mooring Type: Suz~face

Data Instrument Depth
Number Number Type Meters çoments

- J 2901 W— 1O1X M . W . R .  —0—

2902 Ser. 2 Vib/Ten 10

-~~~ 2903* 11—151 M.C.M. 16

• 2904 Ser. 1 Vib/Ten 518

1 2905* 11—198 M.C.M. 521 Rotor out of its bearings at recovery

Water Depth 2682

Hydrographic Stations

I ~ R. V. Chain cruise 90 Station 872

R. V. Chain cruise 90 Station 873

R . V. Chain cruise 90 Station 878

COMMENTS ON MOORING :
~ t
,j

Canadian vessel “Jean Frances” reported fouling her longlines in mooring on
P5
;

~~~~~ Apr il 23, 1969.

-
-~~~

24 
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Data number 2903 -
Instrument No.: M-151 !y.~!.

: Magnetic tape current meter

Depth: 16 m Water depth: 2682 in

- S Start time: 69—Iv—16 115712

Stop time : 69—Iv—24 160712

Duration: 8d 4h lOin

~~~p1ing scheme: Continuous

one reading every 5 seconds

- 
S 

- COMMENTS :

, ‘

~ I

STATS OATR/ 29030300

EAST NORTH SPEED a EAST ~ NORTH uawua
MEAN • 142.02 197.92 520.90 • COVARIRNCE • 30409.311-, 3TD. ERR . — 5.52 11.27 5.77 • 310. EM. Of COVORI ANCE a 2550.55

- - VARI ANCE • 71002.46 42952.15 78463.55 • 3TDI, DCV. Of COVARI ANCE a ~3979,~~7
310. DCV . • 257.96 207.25 200.17 a CORRELAT I ON COEFFICIENT • .540

I KU RTOSIS • 2.09 3.13 1.95 • VECTOR MEAN a
SKEWNESS • - .12 .57 .10 a VECTO R VARIANCE a 579,7 .90

• 510. 0EV. a 238.54
UNIT S OF ROW D A T A  VA R IABLES a MM/SEC

I - _I

- 
SAMPLE SIZE • 2355 PO INTS

- SPANNING RANGE
-~ FRO M 69— IV — 16 11.57.12

TO 69— IV —211 16.07.12

DU R AT I ON S OPTS ~4 14 10 14 0 3

25 
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( I Data number 2905

In -~trument No.: 14—198 ~~~2~
: Magnetic tape current meter

Depth: 521 m Water depth: 2682 ~

Start time : 69—IV—l6 130022

Stop time : 69—IV—24 154022

• Duration : Gd 2h 40m

~
;amj)1ing scheme : Continuous

one reading every 5 seconds

I~~.lJ.~ENTS:

-t

STATS 0010/ 29051300

EAST NORTH SPEED a •aaaa EAST ~ NORTH
I -, MEAN • 50.99 73.811 127.71 • COVARIA NCE • 321 .89

310. CR0. a .86 1.45 1.13 • STO. CAR. Of COVA RJA NC C a 16 1 . 18
VARIANCE a 2132.49 5119.27 2969.19 • 310. DCV . OF COVA R IANC E a 7792.22
510. DCV . • 46.16 71.55 511.119 • CO RR ELATI ON COt FFICI(NT a .08’7
KURTOSIS • 2.93 3.30 2.79 a VECTOR MEAN • 109.66• SKEWNESS a .05 — .02 .53 • VECTOR VARIANCE 3625.58

-

~~~~~ 
• 510. DCV . z 60.22

UNITS OF RAW DATA VARIABLES • MM /SEC

- SAMPLE SIZE • 2337 POINTS

SPANNING RANGE
FROM 69— IV — 16 13.00. 22
76 69— IV —211 15.40.22

DURATION 6 DAYS 2 14 lID 14 0 3

- S - 
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RADIO

SYNTACTIC FOA M FLOAT

• I 

I m NYLON (TAPED)
- - 10 m 9/16” NYLON

S 
S

STATION 291 CURRENT METER—29//

CURRENT METER — 29/2

• 0 m 9/16 ’ NYLON

- 
AMF RELEASE 1 TRANSPOND ING

85 m 9/16
11 NYLON

-
- 

iS 2 m  C H A I N

_ _ _ _ _ _ _  800 LB. STIMSON ANCHOR
--
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Mooring No. 291

Set 69 Apr 16 39° 08.7W 70° 02.5W
Year Month Day Latitude Longitude

Set by R. Heiruniller Ship R. V. Chain Cruise 90

Retrieved 69 A~ r 24
Year Month Day -

Retrieved by R. Heininiller Ship R. V. Chain Cru ise 90

Purpose of Mooring: 1) Test of new syntactic foam float. 2) Part of acoustic
net wit:. 290 and 293. 3) Investigation of sampling intervals on deep stations
Mooring Type : Subsurface .

Data Instrument Depth
Number Number Type Meters Conm~ents

2911* M—209 M.C.M. 2581

2912 M-211 M.C.M . 2583 Electrical problems with rotor

~~ 1

f --ater depth 268�

Hydrographic Stations

R. V. Chain cruise 90 Station 872

R. V. Chain cruise 90 Station 873

R. V. Chain cruise 90 Station 878

5.

COMMENTS ON MOORING:

34
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5. —~ ,-- — -—s -.--— ~— - —~~~,-- ——-——-— ------ ~~~~~ uw5- S,s- c  - - - .

Data numbe r_~~~I_

I 

Instrumentj~~j 14—209 ~~~~~~~ : Magnetic tape curLerlt meter

Depth:  2581 m Water depth: 2682 m

Stdrt time : 69—IV—16 165533

- 

~~~~ 
time : 69-IV—24 144033

Duration : 7d 21h 45m

I Samj~1in9 scheme : Continuous

.
‘ one reading every 5 seconds

-

~ 1 COMMENTS :

~
I

t

31015 DATA/ 2911.0900

- : 
I: EAST NO RTH SPEED a EP.ST ~ NORTH

MEAN • -39.10 29.24 57.92 a CVVRRJRNCE • — 25.96
- 310. ERA , a 1.18 .56 .911 • 310. CM. Of COVARI ANC E a 514 .56

V ARIANCE • 1 063.84 561.75 672.23 • SID. DCV . ST COVARIA NC E a 1504.23
-
~~~~ 

“ ~ 370. 0EV . a 32.81 23.70 25.93 • CORRELATI ON COEFFICIENT • -.034
K URTOSIS • 2.16 2.70 2 .5% a VECTOR MEAN • 149 .09

C SKE WNE SS a -.33 -.147 .140 a VECTO R VARI A NCE • 812. 70
a 310. DCV . • 26 .51

- I 

UNITS OF RAW DA TA V ARIABLES a MM /SEC
S

~~ ~~~ 
SAMPLE 31ff • 760 POINTS

‘*v ~ SPANNING RANGE
I ~ FROM 69— IV —16 15.55.33
- 

- 
TO 89— IV —2 11 14.110.33

DURATION 7 DAYS 2! II 45 71 0 3
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—5-.-- --—*---~_-— ----—- - -..-5 ~~~~~~~~ —~~~~ —

1 000 m

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

6 6” GLASS SPHERES
SPACED APPROX 2 m APART ON 40 m

1/2” NYLON

500 m

CURRENT METER - 294!

CURRENT METER - 2942

I 

2 3 m

CURRENT METER - 2943

2 3 m

I~~ I CURRENT METER - 2944

STATION 294
23 m

ALL LINE ABOVE
BEACON CURRENT METER — 2945
/2” BRA I DED NYLON

23 m

CURRENT METER -2946

2 3 m

VOLTAGE DI G IT IZ ~~~R— 2 94 7

I
§OO m

500

r~s 1

ACOUSTIC BEACON

0 m 9/16” NYLON

!*; ACOUSTIC RELEASE
•~1~ Ir 0 m 9/IS” NYLON

0 m CHAIN

800 LB CYLINDRICAL ANCHOR

39
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Mooring No. 294

Set 69 Apr 17 39° 1O.3N 70° 00.0W
Year Month Day Latitude Longitude

Set by R. Heinxniller Ship R. V. Chain Cruise 90

- 69 Apr 26Retrieved Year Month Day

Retrieved by R. Heinmiller Ship R. V. Chain Cru ise 90

Purpose of Mooring: 1) Shear measurements.

- 
- 2) Electromagnetic transport measurements.

Mooring Type: Subsurface

Data Instrument Depth
Number Number Type Meters Con~nents

2941* 14—142 M.C.M. 1512

~ / 
2942* M—l22 M.C.M. 1514

2943 M-204 M.C.M . 1541 Bad CRT-l board

2944* M—159 M.C.M. 1564

2945* M—127 M C.M. 1598

2946* 14—170 M.C.M. 1614

2947 N/A Volt. Dig. 1641 No useable rotor , voltage data no good.

Water depth 2674

Hydrographic Stations

R. V . Chain cruise 90 Station 872

R. V. Chain cruise 90 Station 873

R. V. (hairL cruise 90 Station 878

a
COMMENTS ON MOORING:

I . 
- 

- Mooring was set anchor first.

40
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Data number 2941

Instrument No.: M—142 Type: Magnetic tape current meter

- Depth : 1512 m Water depth: 2674 m

Start time: 69—IV—17 223700

I Stop time : 69—IV—26 110700

- j Duration: 8d 12h 30m

I Sam pling scheme : Interval

— - time between strobes 5.27 seconds

no. of strobes per interval = 23

~ 
j interval time = 900 seconds

I COMMENTS :

a

STATS DATA/ 29’4%B900

~ EAST NORTH SPEED a aaaaa EAST I NORTH •aaaa
MEAN - -33.66 19.19 ‘13.51 a COVARIA NC E - —4 14.5%
310. EAR . • .59 .66 .57 • 310. ERR. OF COVARIRNCE • 29.59

I -
~~~ ~RAIAW CE 287.06 381.55 —- 269.87 • 310. 0EV, OP COVA R IPNCE • 046.93
1 310. DCV. • 16.914 19.0% 18.142 • COMELATIOW COEFFICIEN T • - ,136

KU R T OSI S s 2.714 2.7% 2.12 a VECTOR MEAN • 38.92

~
. 4,1 SKEWNESS • .25 — .16 .19 a VECTOR VARIANCE — 3214 .31

N STD. DCV . a 18.0%

UNITS OF RAW DATA VARiABLES — MN/SEC

SA MPLE SI Z E - 619 PO INTS

SPRN I4INC RANGE
FROM 69— IV — 17 22.37.00
TO 69— IV -26 11.07 .00

“ DURATION 8 OPTS 12 71 30 71 0 S

.5-,
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I Data number 
~~~~~~~~~~~~~~~

- 

Instrument No.: M-122 L~~~~: Magnetic tape current meter

I Depth: 1514 m Water depth: 2674 m

Start time : 69—IV—17 205002

Stop time : 69—IV—25 033002

Duration : 7d 6h 40m

Sampling scheme : Continuous

one reading every 5 seconds

I 

_ _ _ _~ J COMMENTS :
f Time base is suSpect. There is an error of at least 3 hours 51 minutes

in the 12 hour clock.

P 1 5 Processed through the SHEAR TIME program in an attempt to smooth out the
time base.

• -. STATS DRTA/ 29’12G600

£031 NORTH SPEED a www aa EAST I NORTH
MEAN • 35.23 13.02 ‘11.09 a COVRR] kNCE .55.95

310. CM. - .55 .55 .53 a SID. ERR. OP COVARIAN CE • 23.2 14 -

VA RIA NCE a 322.53 315.05 295.143 • 310. DCV. OF COVANIANCE a 752.64 -

510. DCV . • 17.97 17.75 17.19 • CORRELATION COEFFICI ENT — — .289
KIJRTO~ IS a 2.82 2. 1111 2.21 • VECTOR MEAN a 37.56
SKEWNCSS • - .19 - .06 .35 a VECTOR VARIANCE • 319.116

- 

a STO. DCV. • 17.57

UNITS OF RAW DATA VARIABLE S • MM/SEC

SAMPLE SIZE • 10149 POINTS

SPANNING RANGE
I 

4 FROM 59— IV -17 20.50.02
I TO 69- IV -25 03.30.02

I DURATION 7 DAYS 6 H 140 N 0 5

1
.- 
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Data number 2944

Instrument No.: M-159 ~~~~~~~~ Magnetic tape current meter

Depth: 1564 m Water depth : 2674 m

Start time : 69—IV—17 205001

I Stop time : 69—IV-26 043001

Duration: 8d 7h 40m

I Sampling scheme : Continuous
i 

S

one reading every 5 seconds

I COMMENTS :

~ 
Mechanical clock was 4 minutes of f .

1

STATS UA TA/ 291143600

~~ .. ! CAST NORTH SPEED a •aaa. EAST I NORTH •aaaa
- - -~~~~~~ MEAN - —34. 22 22.4 14 44 .19 • COVRR ] RNCE - - 12 1 .147

310, ERR . — .57 .53 .6% a 310. ERA . Or COYRRIANCE — 27.89
VA R IA NCE • 393.29 3314.87 450.03 • 510. 0EV. OF COVA RIA NC E 958.65
510. DCV . a 19.63 18.30 21.2% • CORRELATION COEFFICIENT • -.335
KURTOSIS a 2. 18 2.62 1.83 a VECTOR MEAN a 140.93- 

• SKEWNESS a -.36 .09 .25 a VECTOR VARIANCE a 9811.08 -

, • SIll. DCV. • 19 . 08
- - - UNITS OF RAW DATA VARIABLES a MM/SEC

‘P

- 0 
SAMPLE SIZE - 1199 POINTS

-‘ .7 
‘

~i SPANNING RANGE 
—

FROM 69— IV -17 20.50.0%
- 10 69— IV -26 ~74.30.0(

- DURATION 6 OPTS 7 II 140 71 0 S
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Data number 2945

1n~ trument No.: M—127 ~~~~~ Magnetic tape current meter

Depth: 1598 m Water depth : 2674 m

Start time : 69— IV—1 7 204206

Stop t ime ; 69— I V—25 230706

I I Duration : 8d 2h 25m

I Sampling scheme : Continuous

- one reading every 5 seconds

COMMENTS :

/ 
Time base suspect last two days .

STATS DRTR/ 294SC300

CAST NORTH SPEED a CAST I NORTH aauu s
- 

- I - MEAN a -35.95 24.00 41.05 a COVAR IPN CE a -151.57
310. ERR . a •44 .41 ~145 a 310. CM. OP COVR RIRN CE a 23.26

- :~ - VARIANCE s 1153.45 389.15 497.55 a 310. DCV . OF COVA RIA NC E a 1123 ,66
510. DCV . = 21.30 19.73 22.3% • COMELA TION COEFFICIEN T • - . 361
KU R T OSI S = 2.93 2.72 2.115 M VECTOR MEAN - 43.23
SKEWNE SS = — .142 - .03 • 143 • VECTOR V ARIAN CE a 1421.33

~~ 
a STD. DCV. = 20.53

-

~~~~~~ 

UNITS OF RAW DATA VARIABLES • MN /SEC

• SAMPLE SIZE • 2334 POINTS

SPANNING RANGE
FROM 59— IV —1 7 20.112.06

— 10 69— IV —2 5 23.07 .06

DURATION 8 OPTS 2 71 25 71 0 3

-, 
SI I~~~~~~ 

— - - 

- - 
-
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Data number 2946

Instrument No.: M—170 ~~~~~~~~ Magnetic tape current meter
Depth : 1614 m Water depth: 2674 us

Start time : 69—Iv—17 204547

1 
Stop time: 69—Iv—26 021047

Duration: 8d 5h 25m

- Sampling scheme: Continuous

one reading every 5 seconds

COMMENTS :
Vane is sticky. 12—hour clock off by at least 6 minutes 47 seconds.

I There was a loose piece of tape in vane cage upon recovery.

f - I

t 

4

: 1
I STATS DATA/ 29450300

LAST NORTH SPEED a aaaaa EAST I NORTH
MEAN — —37.42 27.68 55,99 • COVAR IANCE 61.67
510. ERR . • .611 .45 .111 • 370. EM. OP COVAR IANCE • 30.20
VARIANCE a 969.07 483.77 1495.60 • 310. DCV . OF COVARIA NC E • 1470.15
310. DCV. a 31.13 21.99 22.26 a CORRELATION COEFFICIENT • .090

- KURTO SIS • 3.71 2.116 3.53 a VECTOR MEAN • 46.87- 

SP(EWIICSS a .35 — .25 .56 a VECTOR VARIANCE • 726.142
• 310. DCV , a 26.95k-I -~

- UNITS OF RAW DATA VAR iABLES a MM /SEC
- - 

SAMPLE SIZE • 2370 POINTS
- 

- SPANNING RANG!
FII ON 69— IV -17 20.145.117
70 19— IV -26 02.10.117

DURATION 6 OPTS 5 71 25 N 0 3
(_(

iI_
~
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I LIGHT
RADIO
WIND RECORDER - 298/

- TELEMETER ING TENSIOMETER - 2982
I - - -- Ti SWIVEL

- l O m  CHAIN

CURRENT METER - 2983

500 m

I 5/16
1 
3 x 9 U S~S 

STEEL WIRE 500 m

500 m

STATION 298 t
497 m

t~•
- • 

-~ 407 m

5/8
11 

NYLON

3 0 m

• J TENSIOMET ER - 29-84
t T 85 5/8 NYLON WITH 29 GLASS

SPHERES PLACED 2 m APART
A C O U S T I C  BEACON
2 r n

ACOUSTIC RELEASE , A M F

~LJ

• 
-s- . 5 m

5 m CHAIN

~9 ~~~~ ST :MSO N ANCHOR

DA NFORT H ANC HOR
ON 3 m CHAIN

Li
61

V

L : j ~ ’~~~~~~~~ JL .1 
~~~~~~~~ -~~~~~~~~~~~~~~~~~~~ --.~~~-~_ .  :~.: 

- __________



- 

- - - - - -~~~~~~~~~ -~~~-. - -  :-*~~~~~~~~~~~~~~ S. ~~~~~~~~~~~~ ~~~~~~~- f -wr ~~~~~~r - -~~~~~ -~~~~~~~ - - - - - - ~~~~~~~~~~~~~~~~~~ -~~~~~~~~

- 
Mooring No. 298

Set 69 Apr 26 39° 09.1N 69° 59.0W
I Year Month Day Latitude Longitude

Set by R. Heinmiller Ship R. V. Chain Cruise 90

Retrieved Year Month Day

- - - 

Retrieved by R .  Heinmiller  Ship R. V. Chain Cruise 95

$ Purpose of Mooring : Four-month wire test

Mooring Type : Surface

I 
Data Instrument Depth[ Number Number TY~~ Meters ConuTsents

2981* W—1 2 5X M . W . R .  0

2982 1013 Tel. Tens. 2

- 2983* M-205 M.C.M. 14

2984 1019 Tens. 2566

- 
S - - Water depth 2675

‘4

- Hydrograph ic Stations

- I R. V. Chain cruise 90 Station 879

-

- 

- 

R. V. Chain cruise 95 Station 922

I

COMMENTS ON MOORING :

_ 62
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Data number 2981 —

Instrument No.: W-12~ X ~~pe: Maghetic tape wind recorder

p~pth: -0- Wa ter depth : 2675 m

Start time : 69—I V—27 014500

Stop time : 69—VIII—03 234500

Duration: 98d 22h

Sampling scheme: Interval

time between strobes = 5 second s

no. of strobes per interval = 24

) interval time = 1800 seconds

COMMENTS :

Record truncated at August 2, 1969 because of bad anemometer. Wind
direction follows ocean current conventions to facilitate comparisons;
add 1800 to direction for meteorological data.

STATS UPTP/ 2981WL1800

EAST NORTH SPEED a ~~~~~~~~~ EAST S. N O R T H
IIEAN - 10.93 7.68 61.53 • C OY R R IAN CE a 681. 16
310. ERR , a .63 .73 .111 • 510. ERR . OF COYPR IPNCE • 30.79
VARIANCE 1904.08 2516.15 812.71 • STD . 0EV . OF COVA R IA NCE a 2121.78
510. 0EV . 143.64 50.16 28.51 • C O R R E L A T I O N  COEFFICIENT a .1403
KURT OSIS = 2.98 2.29 3.20 • VECTOR MEAN a 13.98
SIIEWNESS = .09 -.06 .614 a VECTOR VA RIANC E a 2210.12

a 510. 0EV. - 117.01

UNITS OF RAW DATA VARIAB LES • OH/SEC

SAMPLE SIZE - 47149 POINTS

SPANN I N G R ANGE
FRDPI 69— IV —27 0 1.45 .00
TO 69—V 1~~ —03 23.45.00

DURATION 96 OPTS 22 H 0 II 0 S

4
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Data number 2983

Instrument No. :  M— 205 ~~~~~ Magnetic tape current meter

Depth: 14 m Water depth : 267 5 ru

Sta r t  tine : 6 9 — I V — 2 7  0 34507

Stop time : 69 V111 12 114507

Duration: 107d 8h

Sampling scheme: Interval

time between strobes = 5 seconds

- - 
no. of strobes per interval = 24

interval time = 1800 seconds

-~ COMMENTS :

• 
- STATS OPTA/ 2983E1800

EAST NORTh SPEED a EAST S. NORTH
-~~ MEAN — —25.02 61.49 328.37 • COVARIAN CE - 6768.94

510. ERR . — 3.25 ‘4.28 2.97 a STO. ERR . OF C OVARIA NCE — 1325.53
VAR IANCE a 54284.86 94537.74 45400.70 • 310. 0EV. OF COVARIA NC E - 95152.24
510. 0EV . — 232.99 307.47 213.07 • CORRELA T I ON COE FF I CIENT • .094
XURTOSIS • 3.41 3.70 14.19 a VECTOR MEAN — 88.39

- SN EWNESS - .20 .06 1.12 • VECT OR VARIANC E — 714411.20-
~ • 510. 0EV. - 272.78

UNITS OF RAW DATA VAR IABLES • MM /SEC

SAMPLE SIZE - 5153 POINTS

- I  .‘V.l SPANNING RANGE
- —

~~~~ FROM 69— IV —27 03.45.07
TO 69— VI11 — 12 11.46.07

.~ f DURAT I ON 107 OPTS 6 II 0 II 0 3

4 5 

67

- ~~~~~~~~~~~~~~~~~ 

5

- ~~~~~~~~~~~~ ~~~~~~ _ _ _ _ _ _ _ _



r

(I)
F I I I I ti

A i . I G N ~~O ~~~~~~ ~~ IJ~~~~NI~~~I.- ~~JJ s /~~ ,1J

• ..J CD Cr)

— 0) Q_ ci_. o_ — ~~
5 (~.1 (I) I I
I - 

~~~~~~~~- Li Li ~~~ C/’) CD >—
- ,) ~ ~—~ Li.J Li.J L)

) . E > C D Z1.- t / • I— F— I C) C LUI- (_~. 
F- u~

z F- ci> iii( 0.. LU
/ r. ,ç D Q~~~

- / C D C)  ~
— Li..

I e __ ~~~~
N —‘ LU F—

- F- ~~ — C~J ~~ Li ~~
S ~~~ LLJ L~J I U.J LiJ

(1’) cr) > Cr) — Li
~~~~~ .—i L~JQ_ ~~~- 0) 0’) I Li ~~)
(‘~J C\J 0) LLJ~~~~ D

(D—. U~J~~~
‘

-‘a -. ci.. a.
.:~~ -

________________________________________________ S —

—~ ~I
’O IZ ’O fl 10 ZZ 1O I I ~~0 11~~0 I1~ 0 ~ t ’~ 1010 00 10 00~~~

WL O IM 11~~ / O ~ W 9 1~~

68

~ 

~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _



rV T~~ 
Io

-

~~~~~~

-

~~~~~~~~~~~~~~~~~~~~~~~ 
TIT~~~~~~~~~~~~ 

—-

~~~~~~~~~

- 
- 

900 ~~~ ...: -
- . • ..:.-

•
1

- 300

~~~~ Jk
- 

-300

- “•-., ~~~- .—
~~~~~~~~

‘n _go0

2 98 3 E 1 H
_ _ _ _ _• - 1 50 0  
- 12 0 0  -6 00  0 600 1200

W E S T  l-~P l / S E C  E P ST

~~~~~~~

- • 20

N

69- ~~U -OI

r 20
24 14

• 0. 200 .  06 
7 8

I~L~~ i E T E ~~5

2 9 8 3 E 1 H  II

14 ~- 
69- IV  - 28  10 6 9 -V I 1~~~- I2  10 25

I ç69.~ -0I

- 

17 69-~~I-0I
I

/
•
I~ 

~ I’

~~~~~~~~ ~
- 69-I~ -28~

• -4-
I1~ 

~~~~~ ~~~~~~~~~~~~~~~~~~~ 
5- i.--- 

~~ ..~~ ZI~II: • — ~~~~1



rf~~1 
-

* 1 1  I3i~~~~ I J ~~~ IUI 1331, fl &1 a~~p i~js,~~ . u s  L$l 3 •33~~~~I .a

1 S -
~~~~•

I 
— S

-

~~~~~~ 

- 

~~~ 

I

*

k i.1
.1 /

_ _
~~~~~~~ _

-_--_
-; 

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~W ~~~~~ W W W W
4U~ W~1 0fll~ I~ I I~~1~~~W~I ~~~~ ~~~~~ I .rni~ ,ua~ ,~~,.m 

~~~

70

Li a _ 
~~~I .  

- 

_=2 I-~
__

~~~~~~.*I~~~~~~ ___ 
~~~~~~~~~~~~~~~~~~~ ~s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~



LIGHT

RADIO

I 
I T ELEMETERING W I ND RECORDER

• 
- ~~

--

~~ 

- - -
- ~~~~~~~~~~~~~~~~~~~~~~~~~~ JUMBO FLOAT

~ 
rn CHAIN

- CURRENT ME1ER S T ELEMETERING

CURRENT METER - .~~~9’

- 3 6 m  NYLON

- CURRENT METER 2992
— 

•1 - TEMPERATURE R EC -  NDER -2993x
- - 

I 
TENSIOMETER — 2994

STATION 299 
52m 

S

CURRENT METER - 2995

— j 416 ‘~‘

- ALL SHOTS 3/4 5 NYLON

52D m

520 m

52O m

-~~

- - CURRENT METER — 2996
p1

200 r n

• T E~~~IO ME T E~~— ?997- ~~~ 
- -  

- 
- 8~ 3/4 NYLON W I T H  20 GLASS

- 
- -

- - - SPt- iE RES SPACED 2 rr APART
A CC~~5T I C  BEACON

1 5 m
A

- - ACOUSTIC RELEASE S ORE
5
•5

1 5 m

2 STIMSON ANCHORS PIGGY-BACKED

DA NFORT H ANCNI)R ON
—
~~~ 3 a’ CHAI ’~
I- -

~
— !-

-I -
- a-

71

1.

- _ _ _   

- -- -- - - ~~- - - ~~-- - --- -
~~~----- a a. .. ~~ __________ .M~~



_ _ _  _ _ _ _ _ _ _ _  _ _ _ _

Mooring No. 299

I 
- Set 69 Apr 29 3 90  09.ON 700 03.6W

I Year Month Day Latitude Longitude

Set by 
~~~. Heinmiller Ship R. V. Chain Cruise ~~~~~~~

Retrieved 69 May 15
Year Month Day

- Retrieved by j  Barrett Ship R. V. Chain Cruise 91

Purpose of Mooring : Two-month test of Jumbo telemetry on new 3/4” nylon , corn—
bined with the long—term scientific measurement series.

Mooring Type : Surface with Jumbo float.

Data Instrument Depth

/ Number Number Meters Comments

2991* M—203 M . C . M . 13

2992* M -2 14  M . C . M .  51

29 93 T 452 Temp . Rec. 52
r l •

2994 1016 Tens. 53

- 2995* M -2 l 3  M . C .M .  107

299 6* M— 2 1O M . C . M .  2372

2997 1014 Tens. 2572

~‘:ater depth 2696

I Hydrographic Station

R/V Chain cruise 90 Stat ion 879

• 
-.

~~~~ C0~~ ENTS ON MOORING :
April 29 the Jumbo float went into the water upside down breaking the main crane -

on the R . V. Chain.
- ~~~~~ Telemetry inoperative .

- May 9 te lemet ry  repaired by Walden and Coll ins  on the Captain Bi l l  IV .
May 12 R. V. Chain reports Jumbo not on station .

~ 
May 15 Mooring recove red complete except f or 40 meters of gla ss ba ll section 

•

which had been cut and the ends tangled together. Only 2 glass balls recovered .
Counter in release indicates it fired on May 6 between 11:00 and 11:30. Possibly -

L~ submar~ nP$ r i iig in the area 
72
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Data number 299].

Instrument No.: M 203 ~~~~~~~~ Magnetic tape current meter

Depth : 13 m Water depth: 2696 m

Start tine : 69-IV—29 191630

Stop time: 69—V—iS 100130

Duration: l5d 14h 45m

I Sampling scheme : Interval

I time between strobes = 5 seconds
a I

no. of strobes per interval = 24

) interval time = 900 seconds

L COMMENTS:
Compass channel  #2 is off when compass channel #1 is off; when channel #1

is on channel #2 looks 0. K.
11. -~

•~ i
STATS DRTP/ 29910900

i F EAST NORTH SPEED • •aau a EA ST 8 NORTH
MEAN — —10.61 206.83 527.73 • COVPR IANCE - 4989 5. 63- . 

- 5T0 . ER R . - 9.76 9.94 6.13 a 510. ERR. OF COV RRIAN CE - 4535.62
VARIAN CE = 1429a6.95 148229.08 56943.82 a STO. 0EV . OF COVARI PNC E a 115671.74

- - 510. 0EV . 378.14 385.01 237.58 • CORRELATION COEFFIC IENT - .034Y.UR T OSI S - 1.8% 2.83 3.87 • VECT OR MEAN = 209. 10SKEWNESS = .11 .21 .97 a V ECTOR VARIANCE a 145607 .77
a 510. 0EV . = 381.59

UNITS OF RAW DATA VARIABLES a MM/SEC
I SAMPLE SIZE — 1500 POINTSa

S P A N N I N G  RANGE
FROPI 69— IV -29 19.16.30
10 69— V — 15 10.01.30

‘I!- O U RAT IO N 15 OPTS 14 H 45 H 0 5
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Data nu ber~~~gg~

: Instrument No. M—214 ~~~~ Magnetic tape current meter

Dep~~: 51 in Water depth: 2696 in

Start time: 69—IV-29 202040

Stop time: 69—v—15 100540

Duration: 15d 13h 45m

:~: 
- 

Sampling echeme z Interval

time between strobes 5 seconds

no. of strobes per interval = 24

interval tis~ — 900 seconds

COMMENTS:

*

STATS OATR/ 29S2C900

EAST NINTH SPEED u vases EAST & NORTH cccvi
MEAN • -52.97 101.90 3*0.36 • COVARIA NCE - 21651.25
370. ERR. a 1.01 7.20 3.36 • 370. EM . Or COVRRJRNCE — 1909.53
VARIANCE a 51*037.70 77504.97 ‘*3371.06 a 370. 0EV. OF COVARIANCE a 76951.37
310. 0EV . a 232.116 279.110 206.27 • COARE LWTI IN CItFFJCIENT a 333
KURTISIS a 3.07 ‘1.05 ‘1.03 • VECTOR MEAN a 1111.05
SKEWNESS • .05 1.21 1.53 a VECTOR VARIANCE a $5171.34

a 570. 0EV . a 256.115

UNIT S OF RAW DATA VAR INIL !3 a NM/SEC

SAMPLE SIZE • 11*96 POINTS

SPANNING RANGE
FAIlS 69— IV —2$ 20.20.40
70 69— V —I S 10.05.110

OURA TION 15 OATS 13 H ‘15 N 0 3

77

~~~~ ~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -~~~~‘-r~- - ~

e

C!)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I

C!)
- uJ

• >-

• - .

.1

I I

U-

‘2 ‘2•fl~j/3 A IISNJO 

A01•

NJ 3I1JN I~

(
~.J L&J

• L~J Z
—

~‘I ~~O.. Lfl~~— . 4 S 1

~~ ED I~~~~• f I 
~~~ 5 E Ci > Cl) D )—

I LLJ~~~I I (•~z~~ (fJ 0)

J
Q~. ZL&J 1—
U)~~~ E i:~~~~‘ ‘ D 0) 1—

I
11 I 

‘I 

~~ ~~~~~
(\J

_ _ _ _ _ _ _ _ _ _ _ _ _  

$

C isi &. ~~~~ ii, ~. .~. U’I R’I •%~~ ~~~~ •~:• ~~~~~~~

NLO I?I fl33/ O3V~ 13V

78

• •

~~~~~ 

~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~



! ~TI
!1 

• — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~ 

- •,
~~~~~~~

•.•-•—
~~~

.——•

~~~~~ll
l0

05

• 07

03
‘3

‘5

69-~ -0l 0 L -. 39.1600 I I I I I I I I I 

KILOMET ERS
• 2992C1H

69— IV —30 TO 69— V -
~~~~~

320 - -

I :~W~’a~-320 -

U,
960

29 92C 1H
-1600 -1 280 -6(t O 

I 

640 1280
WEST MM/SEC ERSI 69—~~-30

•• 
- ~~~~~~~ ~~~~~~~~ ~~~~~ —~~~~~ - ~1~~~~~~-~~~~~ik ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~ -~~-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .•__—•-~ -.‘ ~~~~~~~~~~~~~ •



• .——•• , -—• * ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ - _ • ___ • __ _ _

~~~~w,w•~
_ ._.*~*••• _ • • _ - , _ * • _ • _ - _ • 

~1
ii

1600 1600

1200 1200 ~

; -

~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 

~~
~ -800 —600 ~

~~-120O — 12OO~~

—1600 —1600

Fl I I I I I I I I 

ib ‘ ‘ • ‘ i’s ’
APR MA T
69 69

1600 1600

~
_ 1200 1200 

~
_
U.,

w 800 800 ‘~‘

— ‘100 
- 

1100

~ ~~: 
JL

~/
J 

I\ 

~~~~~~~~~~~~~~~~~~~ -400

• • , -800 -800 ~~.U, UI• 
~~-l200 • — 12OO~~

-1600 -1 600

2992L1H
• 51 PS

* 80

I’ 

- 
•

- 
~~~-

: 
- . • ~~~~~ . -

a_ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~ ~. - - — 
-~~



—w •-~ •~~ 1•~~~ — — — —V ~~~*-,,-— -‘- -*-W*~~ ~~ ** — -•~ -

Data number 2995

Instrument No.: 14—213 Type: Magnetic tape current meter

Depth : 107 in Water depth: 2696 in

* 
- Start t ime : 69—IV—29 201440

Stop time: 69 V-15 095940

Duration: 15d 13h 45m

Sampling scheme: Interval

time between strobes - 5 seconds

no. of strobes per interval — 24

interval time — 900 seconds
t

COMMENTS:

STATS DPTR/ 29955900

EAST NORTH SPEED s cacce EAST I NORTH
a , MEAN • —00.011 93.17 320.00 • COVARIANCE • 13772.09
1’ 310. LAPS. • 5.53 5.79 11.112 a 370. ERR . OF COVAISIANCE • 3353.59

VARIANCE • 50901.110 831108.111 29253.79 • 310. 0EV. OF COVRRIANCE • 53520.17
310. DLV. • 225.81 281.55 171.00 a CORRELAT I ON COEFFICI ENT • .233
KUATISIS • 1.97 11.117 5.514 • VECTOR MEAN • 111.10
SKEWNESS — .28 .911 1.110 a VECTOR VARI ANCE — 598511.77

a 510. 0EV. — 21111.21*

UNITS OF RAW DATA VMIAILES • MM/SEC

SAMPLE SIZE • 1490 POINTS
SPANNING ARNIE
FROM 89— IV -29 20.111.110
TO 19- V -1$ DI.U.110

L DURATiON 15 OPTS 13 H ‘15 $ 0 3
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- Data number j~~~~,_

Instrument No.: 14-210 Type: Magnetic tape current meter

Depth : 2372 in Water depth: 2696 in

• “~‘ Start time: 69—Iv—29 201830

Stop time: 69—V-15 101830

-- 
Duration: 15d 14h

Sampling scheme: Interval

time between strobes 5 seconds

no. of strobes per interval • 24

interval time — 900 seconds
S

/ COMMENTS:

STATS flAIR? 2106F100

LAST NORTH SPEED a •aeaa EAST I NOR TH
lEAN • -30.23 .77 116.95 • COVAR IANCE • 715.02
3T0. LIlA. — 2.20 2.15 1.13 a 37D. ERPI. Or COYRRIANC! • 175.71
VARIANCE a 7754.11 6397.96 1901.99 a 310. 0EV. 9? COVAR1ANCE • 1798.30

STO. DLV. • 06.06 52.90 93.61 • CORRELATION COEFFICIENT • .098
KUA TO SIS - 2.111 2.142 2.81 a VECTOR KERN a 30.21*
SKEWNESS a .25 — .30 .53 • VECTOR VRIIIRNCE a 7321.011

.370. 0EV. • 85.56

UN I TS  OF RAM flAIR VARIRIL ES a ~N?5EC

SAMPLE SIZE • 11197 PO INTS

SPAWN I NG ARNIE
FROIS U— IV —29 20.15.30

• 15 U— V -1% 10.19.30

Du RATION 15 OPTS 111 1$ 0$ 0 3

85j

‘~~ 
‘ • —

~~~~~~~~~

hi.iIiir - - — ~~~~~~~~~~~~~~~~~~ .,_~~~I d.l ~1~~~ ~~ • • .  — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _  - ~~~~~~~~~~~~~~~ -. -• -
~~~~~~~~ —•-

~~~ 
- -- ---- - - ~~~~~~~~~~~~ 

--
~~- - - —~~•--

U)
( I I I 1 1 I I I

[ 
_ _—4 _ _

cn

_ _ _  

-

~~~~~~~~~~~~~~~

A .LrSNJO AO~J~ N~ JI 1~ NJ~2JJSI2 W J

(J) Q) LU s
—I ~) Q-. . 

Q_E (‘U U~ .—. —

_) S (J > Cl’) 0
• Ci 

~ Li~J ~~ U

I— t - L~J U D O)
Ci ~~ I— CU
UJ CL

~~~~IJJ~~~~N
LLJ C3

S
ON CU ‘—4

p— O)C ~)

(0 
~~ ~~

~g ~~~~(‘U

• LUa
-~~

— (‘U

______________________________________________ g
~~~~~~~~~~~~~ •~*‘ ~~~~ ••*‘. ..‘. ~~

.‘5 5 15 U’S si ’S as ?
IIIOIM 11]3J’b3IL~ ‘13W

86

v-u- ~~~~~~• —- - --- -5- - - - 

• -

• ~~~~~~~~ - ~,. — L~-~~-~ -—~.- - ~~~~-~~ -—--— -—--. - - ~~~~~~~~~_ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~



_____ ____________________ ~•••• — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~‘~~~~~ *~~~~~ ‘••~~~~*—• • ‘•,- - - —-

I
~~

.

- 10

0

I,—
0

I 
• 

. •...,•:..~,. 
a. .~~~~~~~~~. .~~...•~~ E

: ~~~~~~~~~ *

~~~~~~‘•i. •
..

•
• 

* .~~~ •
/ •r.• ~ 

•. .
• ,‘•~~~

_
. •

. . •

—‘ •.  . 0

I • c~
j

1 1 1 1 1 1 1 1 1

o 0 0 0 0 0
Ill Ui In Ui In

— I — I

HL~~N 33S/WH I4LflDS

CU

5~

1,11.

Ui

CU

I 

87 

-

• -• •- - —~- •~~- -~~- I. - ~~~~~~ ~~~~~ -
~~ ~1~.I_. k~_ 

~~~ 
— -

~~
-- — ‘5 ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~



- - 

~~~~~~~

•__••

~ 

~~~~~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -v - -- W~~~~~~~~~ -~~~~~~~ ~~~~
—

~~~~~ —‘ •—
~~.~~~~--~~~~~~ ---~-- - “- ~~~. ~~ — - ~~~~~~~

r -

L 
-

HJ.YON (J3S/WWJ HLflOS 1S~ 3 (3]S/WW ) LS3H
0 0 0 0 0 0• 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 — CU Cfl 0 0 0 — CU CY~
C ) C J - i u i cn c u — D ’  i I

0
- 

:c

(D~~~~
g~~~~~~~~~~~~~~~

.

c’J
• •

- - C
0~~~CD

• 
•
~~~~

- 
::::91. CL 

I I I I

0 0 0 0 0 0 0 0 0 0 0 0 0 0
O 0 0 0 0 0 0 0 0 0 0 0
Cfl (‘U — — (‘U C’) CV) CU — — (‘U C’)

I I I I I 1

4’ H 1~J 0N (J 3 S/WW ) Hifl~ S J.S~fl (33 S/NW )

c

,
~~ 

-I

1 88 

- -  _ _ _ _ _ _ _ _ _

- 

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—~



rr’~r ~~~~~~~

-

~~
— —

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• 

—*‘ -;-

~~~
- :~

}Iydrostation Data

- • Number Latitude Longitude Page

CI—90—872 39° ll.7’N 70° 02.6’W 92

CI—90—873 39° 11.3’N 70° 00.O’W 94

- 
- CI—90—878 39° 10.5’N 700 00.O’W 96

CI—90—879 390 10.5’N 70° 02.2’W 98

- CI—92—896 39° 07.O’N 70° 0O.O’W 100

CI—92—898 39° 02.3’N 70° 02.8’W 102

CI—92—903 39 ° 09.4 ’N 70° 06.5’W 104

- , CI—95—922 39° 10.5’N 700 06.5’W 106

C1-95-924 34° 01 .O’N 70° 04 .7 ’W 108

I

I
i

- ~~~
-

_ _  • 

90 

~

- -

_

-
-:-

• • _ • •~~•

-•-

_  
- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ -~~~~—-~~~~~~~~ -

‘
-~~~~~

---



SAL IN/TY %~( 5 )

33 34 35 36 37 38
1 1 L , i I

• 

-_ _ _ _ _

500 — ,“ I —

i~
• 1  

ci) / f
~~~10OO-

1500 
£ 

-

K

2000- 

~~ 

I -

2500- : -

2600- ~ 
—

44 3000 -

4000 -

5000 -

6000 J I j  • 1 I ‘ I ‘ -I 1 I 
—

0 4 8 12 16 20 24 28 32 36 40

TEMPERA TURE °C

C I - 0 9 0 - 8 7 2

-_--5 5 -5- - - -
• 

_ • 5 _ • . _ •

9~~~

__ _ _ _ _ _ _  
_

- ~~~~~~~



F ‘•

~

‘

~~~~~~~~~~~

•• 

~~~~~~~ 
— ‘ ‘ W ”~~~~~~~~~~~~~~~~~ 7U WI’I 

I~~~~~~~~~~~~~~~ 7.I I ~~~~~~~~~ 
- 

•

SA L/N/TY %e
( )

33 34 35 36 37 38
0— 1

,u,._ _
~
_ 1
,,~

$s_.._!1 I —

500 - Y -

I
I .‘

(a)
~z 1000- -

7- 1
1500 - -

K

2000 — -

?,
i~

I,

2500 - —
2600 - -
3000 -

• 4000 -

5000 -

6000 — I J I I I I I [ I 1 J I ‘ I
0 4 8 12 16 20 24 28 32 36 40

TEMPERA TURE °C 
)

I
• 

• C I - 0 9 0 - - 8 7 3

94

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
. - - - - - ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ -~~~~

•
• ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~



• ‘••- •-,~~~~~~_- . ••- -5- -- • • 
_____________

SAL/N/TV %o
(-S I

33 34 35 36 37 38
0— — -~- I i I~~~~i I I i- — —

—

I

.~~~~~
—

-

4 K

• 1500 - -

K

2000 - 
~~ . -

~gg: I

3000 -

4000—y 5000 -
k 6000 — I ~ I ‘ 

~ 
I I ‘ I ‘ I —

0 4 8 12 16 20 24 28 32 3~ 40

TEMPERA TURE °C
(

C I - 0 9 0- 8 7 8
~

•. •
J

96
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~~~~~~~~~~~~~~ • • ~~~~~~~ ~~~• . -



- - 5 - - .  w~~—~~ --- .- ---3- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

—•
~~~~

SAL IN/TV %e
I ( I

33 34 35 36 37 38
• 0— ‘ I i I i

,, 
I • I ~ —

~r ~ J
500 - 

/ 
-

1 a

• Cl)

1000- -

1500 - -

2000 — -

(1 2500- -

2600- , -

3000 -
• 4000-

• 5000-
6000 — 1 J I I ‘ I 1 —

0 4 8 12 16 20 24 28 32 36 40
TEMPERA TI/RE “C
( — — — — I

• C I -  090-879

98

•o~~i$ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I ~~IiI I~~~~~ .L_ .L - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---•--•-~~• —-—— -~~--- -



FT 
- 

~~

5 - ’  

~~~~~~~~~~~~~~~~~~~~~ 

-. “ ‘

~~~~~

“ ‘

~~~~~ 

• - 
— ç

r

~ I 
SAL/N/TY %.

1H ( I
33 34 35 36 37 38

I I I ~ —

500- -

4000- 1• -

4 £
1500 - -

P S Q.. 1
- I

1 2000 - -

7
• 2500 - s -

2600- , •

3000
4000
5000
6000 — ‘ I ‘ I ‘ I I I I I —

• 0 4 8 12 16 20 24 28 32 36 40
TEMPERA TURE “C
( ----I

_ _  
• C I -  0 9 2 — 8 9 6

100

.5 -~ 
-• •

~~~~ •—5--- —- r — — - __~~ - ~~~~~ 

S 

~~~~~~~~~~~~~ 
_

~~~
_ •

~~~~~~~~~~~~
_ 

~~~
---S-

~
• • 

•

~~~~~~~~~~
.-I

~~~~~-



_ _ _ _ _ _  - 

_ _ _ _ _ _ _

( I
- 33 34 35 36 37 38

0- I 

~~~~~~~~~~~~~~~~~~~~~~ 

I

- - 500 - -

1000- -

1500- -

-
. K

- 2000 - -

— I I 2500- -

2600- -

• 3000
4000
5000

0 4 8 1 2 1 6 20 24 28 32 36 40
TEMPERA TI/RE “Ct ( _ __

)

• C I - 0 9 2 —  898

102

— • • — - - • 
.
- -. —---~- —.  —~~~~ — - ~~~~~~~~~~~ 

— — Id .• - - - - - • 
-.



r -
~~~~~
-- -~~~- - —- - _

~~~
‘
~

_
~~~r~~ i .,~ 4~ ”~~~ ~r-’-

• • ~~~~ ~ I - __•_ i

$4L/N/TV %.
( I

33 34 35 36 37 38

• o- ‘ I ~ I i I ~

500 ~ 
—

1000- -

: 1-
- 1500- • 

-

k..P..
2000 - -

• - ç

1 2500- -

2600- -

3000
4000

• 5000 _ - 

-6000 I J J I T I I I I I J I 1 J u 1 I I J

1 0 4 8 12 16 20 24 28 32 36 40

TEMPERA TI/RE “C
( - - - — - — - - — — )

C I - 0 9 2 -- 903 •

104

_ _ _ _ _  

_ - 
________ 5— ~5~5~~~_ — •__ 1St_~ S — — — — —



S4L/NIrY %~(- I
33 34 35 36 37 38

0 ‘ I I I
*m_ .•_. 

~~~~~~~
‘P.— —

• p

II .
,~~~ I

‘
I

500 - -

1”
4

Ca) I IQz 1000- . -

1/ 4 1
£

1500 - -
S K

- •

• 2000 - I -

2500- : 1 —

2600- ~ -

3000
4000
5000
6000 — I J I I 1 ‘ 1 I 

~ 
—

0 4 8 12 16 20 24 28 32 36 40
TEMPERA TI/RE “C
( 

C I - 0 9 5 - 922

106

~~- _~~-~~~~~~~~~~ • - ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
•



____ - _•~ •• •_ •,•*•~~•~
5-• •‘•~~~~~~ ‘-5- -5••••5-••I•—

SAL/N/TV V..
( I

33 34 35 36 37 38
0 — 1 I 1 1 

—

5 

• 1

500 - /‘ -

d
l
i
,

,

- : 
• 

1000- 
~,
i
i
,”

- 
- 

0 

-

0

’

1500- -

K
• cL• Lu• 

2000- -

I3 2500- -

2600- : -• 3000—i I
• 4000—I I -

5000-fl
• 6OOO ..j’ I- J I I I J I ~~~~ I J : J J ~~~~ J J I J I  —

0 4 8 12 16 20 24 28 32 36 40
TEMPERA TI/RE “C
( —— ——I

C I - 0 9 5- 9 2 4

• 108

- -~~~~~~ - 5—  
—

~~~~~
• • — 

• ________



-~~ ‘S ~~~~~~~~~~~~~ -

c~DiI3} PA1I~~~~*~,N01~ 1IU~ D

References

Berteaux, H. 0., and R. Heinmiller , 1969
Back-up recovery systems of deep—sea moorings. W.H.0.I. Ref. 69-7

(unpublished manuscript) .

~ I Chausse , D., ~nd S. Tarbell, 1974 -
• A compilation of moored current meter and wind observations , Volume VII

(1968 measurements) - W.H .0.I. Ref. 74-52 (unpublished manuscript) .

Maltais, J. A.,  1969
A nine channel digital magnetic tape format for storing oceanographic
data . W.H.O.I. Ref. 69—55 (unpublished manuscript) .

Perkins, H., 1970
Inertial oscillations in the Mediterranean . Ph.D. Thesis W.H .0.I . -

~~ M.I.T. .loint Program.

Pollard, R. T., 1970
A compilation of moored wind and current meter observations. W,H .0 .I .
Ref. 70—40 (unpublished manuscript) .

Pollard, R. T., and S. Tarbell, 1975
A compilation of moored current meter and wind observations, Volume VIII
(1970 Array experiment) . W.H.0.I. Ref. 75-7 (unpublished manuscript) .

-I

Singleton , R. C., 1969
An algorithm for computing the mixed radix Fast Fourier Transform.
I.E.E.E. Trans. on Audio and Electroacoustics, AU—17 (2) 93—103.

Tarbell, S., 1974
A compilation of moored wind and current observations taken in
1967. W.H.0.I. Ref. 74—7 (unpublished manuscript) .

•1 Tarbell, S., 1976
I’ A compilation of moored current data and associated oceanographic

observations, Volume XI (Late 1969 measurements) . W.H.0.I. Ref. 76—41
• (unpublished manuscript) .

Tarbell, S., H. G. Briscoe, and D. Chauss., 1976
A compilation of moored current data and associated oceanographic
observations , Volume IX (1973 Internal Wave Experiment ( IWE X )) .
W.H. OII I. Ref. 75-68 (unpublished manuscript) .

Tarbell, S., and F. Webster , 1971
A compilation of moored current meter and wind observations, Volume V
(1966 measurements). W.H.0.I. Ref. 71-30 (unpublished manuscript).

Volkmann, G. H. ,  1970• Mooring s~~~ ary 1967. W. H. 0.1. Ref. 70—37 (unpublished manuscript) .

• 

- 110

— - -_ —_-L_ - ~~~~__~ ______



r ~ 
- - -

~~
• - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ~~• - - -— 
-

References (cont.)

- Webster , F., and N. P. Fofonoff, 1965
A compilation of moored current meter observations , Volume I.
W.H.O.I. Ref. 65-44 (unpublished manuscript) .

5-- Webster , F .,  and N. P. Fofonoff , 1966
A compilation of moored current meter observations , Volume II.
W. H. 0.1. Ref. 66-60 (unpublished manuscript) .

- - 

Webster, F., and N. P. Fofonoff , 1967
A compilation of moored current meter observations , Volume III.

— 
W.H.0.I. Ref. 67-66 (unpublished manuscript) ..

~
J1~

i~. -
1.-I

‘1

-

L ~~.~—- -- ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—— ~~ — - - - - -~~~~ ~~~~~~
- - -- ‘- -

~~
-- --~ ~ -— ~~~~~ 

- 
~~~~~~~~~~~~ i- - ....~~~.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r ,!! ~ 
- - - 5 --  --‘-5 - - -- 

~~~~~~~~~~~~~~~~~~~ -r5--- -• 
~~~~

- - -
~~~~~~~~~~~~~~~

-- . - - 
~~~~~

- -
~
---

~~~~~~~~~
---.

~~~~~~
- -• - 5~~5 — ~~~~~~~~~~~~~

MANDATORY DISTRIBUTION LIST

FOR UNCLASSIFIED TECHNICAL REPORTS , REPRINTS , ~ FINAL REPORTS- 
• PUBLISHED BY OCEANOGRAPHIC CONTRACTORS

OF THE OCEAN SCIENCE AND TECHNOLOGY DIVISION
OF THE OFFICE OF NAVAL RESEARCH

(REVISED OCT. 1975)

1 Director of Defense Research 12 Defense Documentation
and Eng ineering Center

• Office of the Secretary of Defense Cameron Station
-• Wash ing ton , DC 20301 Alexandria , VA 22314

ATTN : Off ice Assis tan t Director
(Research)

Commander
Nava l Oceanographic -:Off ice of Naval Research Off ice

• Arlington , VA 22217 Washington , DC 20390
3 ATTN : (Code 480) 1 ATTN : Code 1640
1 ATTN : (Code 460) 1 ATTN : Code 70
1 ATTN : (Code 102-OS)
6 ATTN : (Code 102 1P)

/ 1 ATTN : (Code 200)

1 LCDR David Cacchione , (USN)
ONR Representative
Woods Hole Oceanographic Inst. -

Woods Ho le , MA 02543

1 Office of Naval Research
Branch Office
495 Summer Street
Boston , MA 02210

Director
Naval Research Laboratory
Washington , DC 20375

6 ATTN : Library , Code 2620

1 National Oceanographic Data Center
National Oceanic ~ Atmospher ic

-. 
Administration

Rockville , MD 20852

~
IS

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

- j_



- -- ~~~~ ------ --~~—~~~
- 

~~~~~~- - -—•- - - --v ---—~~ --—-O--

r ~~~~~1

~ 2 ~

.5 . 1 * 0 ) 0 I 5

-: I ~~ I —

___________________________________________________________ ____________________________________________________________ 
I

— 
- I I

_
•1-. 1.110 -— I-. .1 .5 11 1) 0 _ If

I 0 1*1 .1 C f l - .  1100111. 5 I 011111 0 f l . •  iflh)1)Is -
I I z X . a II. 0 •. e 11I .t 3L  I O X a  .5 .  o

E , k C .0 > f- I - t  1 <t~~i• E * 2 a I .  Cf l 1 — o k
a a -o • ..-u a 3 a .. -o II ..-o . 3• I I < O f - O C  1 . u t 1 )  0) m UJ i . e  < O I - 0* C  1 0 1 1  - If_ I*2

I I - >  a 0 . 0 0  1 1 0 > 1111 I I—> Z n  S . . 0 . C  1 5 . 0 - 1* 0-c •Q 0 * 2 1  — — 0 0 . 1  I C -o ~~ 1-~~~~~~~~~~~~~~ • m 0110 -C  5. .1. 0 -U .& ..I fM i.I CS.  0 . - c  . 1* 1) 0 -U .— .- Ll• 1. L i .
Cr 10 C C C* 0  - l3 I t I O I l 11. f_n 10 1* 0 0 . 1  — O v o i D

C 5 0 3 10 £ O O  12 0 1115~10 C 5 0 0 4* 0 £ a i 0 1.1I*2 -. .S
- fr I 0 P C  C O .  . 1 . 0  0 0 0 ) 0  *2 0 Z 0 C 0 • 01- 0 0 * 2 0 0

I * 2 . . 0 0 )  I~~~ ft •3 0 0 C  1 1 1 — 0 0 5 -  1 . 0 4. 5.~~1 S 0
— 0 3 ~~ OO  C — CS P 0 C t t  0 1 0 0 0 1 .0 0 0  1 3 0 < 0  0 I. > - c v r o  o cC 0> 0 1 .0 -5~~1.0  0 0 0 5 . 0  & 0> 0 Is O - - S C ) ,  tO•  1C0- 0 0 ) 0 . 4* 0 )  1. 3 11011 0 . 1 0 )  00 )01 ,10 Is 5 • 1  0 . 1 0)
1 * J O L Z  • 3 0  0 1 .0.. .Ol1 e 0 0 ) 0 5 0  - 0 0  01. 0 1-. - 0 . - .

0*2) ~ 0 u . , -o In a w 0 0 0 C  Cf 0*_n  5. 0 UI I O S I I 5 . C 0 C
C 1 0 0 — - n- - c  1.0~~5 k k a l e U  C 0 0— f l - - c I sO - s  I . i . E L o~ D
— f t O O D 4 .~~.-. O I I U a O I . . 0 0 0 0  — 0 ) 0 0* 1 -I . 0 I l* C W 1 . I , .O .

C l~~ k. .  C.. I O C I s U• 1 I  0 l— ’ - o ’  C C  L O C k > . . .I U Ot •) Z l ~ -O~ 1 . . . m 5 . a 00 0  k i t  U O 0 Z G N I .~ 11. - I m O a w  . 1 0 )
I — Z • •W  CO 4 I. If Cf no = 00  II 5-5 *21 00  4 1. 1* 1. = 00

• a X X  • 0  0 0 ) 1* 1 .  U s. f  — X X  - e  0 ” W 1  V
0. II O W  - LI 0 *2 C 11 0 4 . 0 0 )  II 0. 0- 1I0 11* 0 C *2 C II C I -OX  II 0

• • 0 < 0 0 - 0  . I0 . 4 I CU 0  01. C 0 < 0 ) 0 . 0 )  .-. 0 .j l j C S f t  0 1 .— Is 0 ) 0 5 - 0 0  5 0  L C f . C Z S O  I. 0 ) 0 r - o Z  S C  £ 0 1 -I — < Z o o• a 0 0 0 0 ,0 0 .1 03 0 ) -  C a Z 0 C / C OI O 0 .1 0 0 0 )~~•5 0 00<.- . . - -  0 I s E C 0 . 5 5 3 0 0 0< l
-4 _ - = . Z I I  5 .5-  O I .*000- .,EOIO.I . -S C 1~~Z 1lJ ‘s t.-

I U - - C X O — . aI 0 . 1  I. 5 0 0 C S  a f — < X > - -. ot No  1 . 50 0 < 0 0
• .1 CIa 1* 0 . 5  0111.01.1 0 0 1 1*0 * .  0 C III 5 .0 . .  0121.1111 U0 . I I JO f t

— 1’ u a u T h  X 00 .1 1.I.l. V Ill u .4 U 0* Y 0 0  4, 1. 1. 1. 5. Cf
• 0 . 0 0  O S  * 3 . U I . C 0 0 0  0 ~~ 00  C l  — 3 1* 5 . 4 , 0 0 0 4 , .
7 0. 0* Z LI 15. U .. 0-1 - C 0 1-5 fi 0. i_n 0 1.0 *2 0 ) —  • 0 0 —
- 1)0 0 0 —  • - a 4i 0 0 5 .  (II ~~~~~~ 110 0 .-I - - If 41 0) 5. 11 0 • —— .  01*2 0 1 . 0  5 1 . 00 5 . 1 . 00  * 2 0  ~~ * O W  0 C C  £ I s* 2 c O I - 0 0  .IC

- I 0 -  1-C l- I- ft..?— £ 0 0 0 5  f t 4 I~~~~a 0 - -I 0 01- 0 1) . . ? .  [ 0 0 0 .  IIL.-. v,U-..
1 0 * 0  < . 1 0 ) 0  0 0 .  C 1 ) & i~~ Il1.-l = 0  <a . . >.  0 0 - C > l l l - - -E&. .p- <~~~ X C 1 * 5 .  0 1 ) 0  0 < 0 1 0 0 0*  3 C — a a ~~. C E O  0 < 0 1- 0 1 10 .

- - 0 ’  0<01. —. *. *.P.S 0 1 1 . 0  III 0C 0, I. _. k I - -I • . I 1 .0 S- - - i  0 —  Ow  i10 •O,.I *I ., i— a l- Oll 0111 1.10 30. . I . , a..
I 00  0 — S — C o  0 0 1 . e  . .CU•0 •0 00 10.—S- ICc  00 1 . 0 1 1< 0 0 5 .

03  0 “ 5 00  k I l N O  1.5 , 1 3 0  0~~ I_n 5 00 0  I s 1 ) a . . .  1.5. - I 0 C
~~~~ <0 0Th 0Is C O 0-105.~~~~~ -F--~~ 

::: - —

1- I I
‘-

I 
-

~~~~~if 1. 1. 0 00 00 00 00

3 0 a a • a 11 0*0 )  0) a
11

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I
1-
~~~~~~~ 

t I 
• 

I
_ 

-I c* w~ ~~~~~~~~ 
~~~~~~~~~~~~~ 

O&~~~ ~~~~~~~~ .;t.~~.I —- . .  ~~~~ ~~~~~~ ~~~~~~~~~a .  -, • k -~ U S a .  ft 1.0 U S
I < O f - a g  k U S S .  m m m l  k~~I C O l~~ a l C  hUll  0 0.0 1.0

I ~~ > ~~~~~ C . >  -
~~: 

~~ > _~~~. 3 -.,00 •~~~ > - . 1 .

~ ~~

‘

~~! ~ ~~-~~~a £ 0 - . - 3 o~~~~n. e .: ~~~~~~~~ 30 O O l 3 0 0 I CC

S. — -, -o  — . . a. s-o 1-1 0> 5. k •A -_ 0 C 0 • ~o 0

I •S . •0~~ o-. ’ o~~~~ ~~~~~~~ 
I 0 0 0*11 0) 0 5 1 1 .1 4 011

- — c - ,  , = u .- , .. . . . a .g  I 0 010 U 0
~ 1l) 0~~• 5 :  1 . 0 0  1 1 . I~~~~S C  .~ ~~~~~~~~~ -o ’

~~~ 
l1.

~~~~g•

I o ~-2-~~ — ~~~~~~ .. ~~ _~~~~ g~~
0
~~• I ~~~~~~ 

•l.~~~~~~~~~a5.~~~~0O 
~~~~ 

1110* ~~ f .lI0 U X 0 O
- - S II 1- I-. - - C *2 C S C  k -U  S 0 0• 11.1.0) • I.) C .1 0 11 C 1 .5 .  S S

a ‘ O €  0 -. .g..  1. S 0 < 0 4 - 0  ..l C I j f t C U t  OS .

I ~ ,

‘ 

~~~~~~~~~ I ~‘is -)  - - — - -, .. 00 7 0 0 I, 1 I. 5.
.f )~ C) 

•- ~~~ 0 .~~00  ~ :V~~~~
•

~~~~~~~ 
~~~~~~~~0 0 1 - l - lt U .  4* 0) ~~ 0.-l - - 5.ll 0111*  ( f lS . . s .~- — ‘I - — — . 1 1 . 1  ~‘ I— 5.5 .. 5. 0 111 0 0 1* I. 00) -a — ‘aU .. c

I 0 - - - I . - l • 1 ~~~ 1 ) 0. S . .- — I 0 0 t >- W 11 1 ~~ 0 C 0 )  1 ) 4 l .-’ O U - .
I X C  — i - $ . l _ 1l.-. I T O  c a n >  . 0 _ _ C* . . - lI_ . __
I •~ •~~C 5 ~~f - 5  1 0  C V I f 0 e  I ‘ 1* 3-0 0 * 0 1_ n a . .

- - l• • - - l 2 - ~ 1 1 5- 1 - 0 0  0 01..-. 4 1 . 5 10 0
a, - - •• - - - .- - p .- — - a.. -u -- o a C’ I

~

•°  I ~ ~~~ ~~ ~~~
C 

L _ _ _ . ._ _L 

-. ~~~~~~~ . - .f_ -2 
fl IL ~~ LI !~~

1
~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~ - ~ • l {  ~~~1



WI



1.If _ 
1~~~~

‘- S .


