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I ABSTRACT

SuJlmlaries of wind and current observations from moored stations
gathered in late 1969 by magnetic tape recording current meters and wind
recorders are presented , also selected hydrostation data fro. 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 hydrostation data
are presented as temperature and salinity values plotted against depth .
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PREFACE

This volume is the eleventh of a series of Data Reports intended to
present, in sumearized 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 S - Tarbell and Webster Data collected in 1966

Volume 6 - Tarbell Data collected in 1967

Volume 7 - Chausse and Tarbell Data collected in 1968
Volume 8 - Pollard and Tarbell Array data from 1970
Volume 9 - Tarbell, Briscoe and Chausse IWEX data from 1973

Volume 10- Tarbell Data collected in early 1969

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Heinmiller, 1969, W.H.O.I. Ref. 69—7 (unpublished manuscript)) proved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 in 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. A change from mechanical clocks to crystal clocks was started
at the end of the year.
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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 glu. that holds us all together, Science.

The instrumentation group became responsible not only for main-
taining th, instruments but also for improving them and designing
equipment to test them for the various malfunctions seen in the lab
and in the data.

The engineers design and test new mooring configurations and com-
ponents to meet more demanding scientific needs .

Th. opera t ions psrso noel ar e also h. s.a-going personnel. They
set and retrieve th. moorings and maintain all the equipment necessary
for thee. operation. as well as th. individual meoring components.

Th. data processors decode the data and edit out known problems,
then arrang. the data into forms used b~ the scientists to interpret
the data .

The scientists devise th . experiments that the Buoy Group handles
and evalua te th . returni ng da ta .

It is th . splendid cooperat ion ~~~nq thee. groups that makes the
Buoy Group successful and this Data B.port necessary.

Th. patience and skill of Audrey Willia ms, who typed the text
and tables for this report and of Ann Whit Latch, who prepared the computer
plots , is greatly appreciated .
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Data Location

The da ta collected in 1969 were gather ed from four different
sites : the Mediterranean Sea , the Gulf Stream, Site L and Site D.
Mooring 289 was set in the Mediterranean at 38° 0l’N, 04° 59.9’E ,
moorings 304 and 305 were Gulf Stream moorings at 36° 23.4’N,
70° 0O.2’w and 360 43’N, 700 0O.3’W respectively. Mooring 314 was
set at Site L at 340 02.7’N, 70° 02’W. The rest of the data were
collected from moorings set in the vicinity of Site 0, 39° l0’N ,
700 00’W. See figures 1 and 2 for positions of the moorings rela tive
to land.

This rep ort presents data from the later part of 1969. For data
from early 1969 see W.H.O.I. Ref. 76-40 (unpublished manuscript).
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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
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.

A data series was chosen if the quality of the data was good enough
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
electronic failures ranging from writing blank tape for one bits to
instrument switching from interval to continuous recording mode; 1 instrument
flooded because of a pinched ‘0’ ring and 7 instruments were not
recovered and are considered lost .

A TIME vs. DEPTh graphic presentation of the selected 41 data
records is shown in figur e 3B.

Data that were ini tia ted between J anuary 1 and May 31 are presented
in the preceding report , W.H.0.I. Ref. 76-40 (unpublished manuscript) .
The remainder of the 1969 data are presented in this report.
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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 othe r made 12-hour measurements. The 1-hour clock had a 4 lob, cam

on the on -hour shaft which actua ted a switch to turn on the recordi ng

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 instrum ent number to identify 12-hour record cycles. It also

served to re—era the stop circuit that operates whe n the tape foil comes
• 

up at th . end of th. second channe l of tape to shut off the instrument .

The accuracy of the se clocks was ±10 second s per day.

• Late in 1969 a few instruments were modified rep lacing the two

asynchronous mechanical clocks and one k-C oscillator with a single quartz
oscillator.

The crystal clock uses a quartz crystal as the time source. It
oscillates at a frequency of 74.5654 kHz which drive s a chain of 42
divide—by-2 flip—flops . Thu make s availab le outpu t pulses at rates
up to once per 2048 hours. 

-•

Ties is indicated by a 14 bit time word at the beginning of
each recording interval. Th. digital clock also provides clocking

pulses to the instrument. The accuracy of the digital clock is ±1

second per day .

Back-up Clock Infor mation

Another t ime—related act ivity , first tri ed in April , puts artificial
events at the beginning and the end of each data record . These events ,
at known rea l times, provide a check on the accuracy of the clock and
in case of a clock problem prov ide back-up time information with which
th. 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 time s to data records.

The procedure to place ar tificial events on tape is as followa t
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 tap e.

.

~~
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p,

B) During the recording cycles of two succeeding records un tape

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 pert of the

instrument of f between events and launching.

The reverse procedure applies to the recovery of instruments.

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

rotor spins are recorded according to radio tia~ signals from stations

WWV or CHU.

This procedure also is useful with digita l clock instruments in
• cases where the oscillator is correct but the clock word is malfunctioning.

SHEAR TIME

A program called SHEAR TIME was devised to establish best estimates

of t ime 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.

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

crystal clock model 850 are recorded on l/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 forma t (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 r.moving

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 ter ms of speed and direction .

The launch and retrieval transients are truncated and any remaining bed

points are deleted and replaced by linearly interpolated values . The
resul t is an evenly spaced time series called the best basic vector

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

xv



To insur e that each data series has a unique identifier , a set of
informal guidelines has been established . For example , 2981WL900

298 - Th. first three digits are the mooring number s
1 — The fourth digit indicates the position of the instrument

on the moor ing counting from the top down.
W - When present “W” signifies a wind recorder , a “V 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

the symbol $ is used.
900 — The averaging interval , 900 Seconds. lH would indicate a

1-hour averaging interva l.

Data Presentation

Data from wind and current record ing instrum ents are presented
first, followed by a section of selected hydrostation data.

The data from each mooring follow a two—pag e description of that
mooring. The data from each selected series are presented with 1 page
of instrument information and 3 page s of data displays.

Mooring Suesary

The first page of the mooring suesary 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.O. I.  Ref. 70—37 (unpublished manuscript).

The mooring page uses the following
* data pres ented

M .C. M. magnetic tape recording current meters
M.W. R . magnetic tap e recording wind recorders
Tens . tensiometer
Tel . Tens . teleaetsring tensiometer
D.R . depth recor der

Temp. temperature recorder
Volt. Dig. voltage digitizer

Vib/Ten t.nsio.eter with accelerometer added to measure vibrat ion
Press. Rec. pressure recorder

xvi



Data S~~~ary

The first page of the data suesary lists the main features of the

data series collected from that instr ument . The type of instrument ,

the sampling scheme , and the t iming of the sampling are listed as are

the star t and stop times of the useable data . All times are Greenwich

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

behavior and the data qual ity are written under the coements section .
Some standard statistical parameters are calculated for the data and

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

calculate the statistical parameters and descriptions of the various
plots used to present the data on the following three pages are described

below.

lii etOgrOxn8

Histograms of speed are plotted . The plots may be thought

of as approximations to the pr obability density functions. The vertical

axis labeled “relative frequency per unit cell width N shows th. per-
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

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

and direction values in a sample, end we define — s~ .ifle~, 
~ 

— ~~
then for A — E N ,  and s,

n
— l~~~m e a n , A — - - ) A

fl L.... i
i—i

variance , (7~~~~ 1u i~~~~~~ A~~-~~
i—i

a
standard error of the mean — —

‘
/;;

- • standard deviation —
xvii



skewness - ~ A~ - ~~~ A~ + 2~]i_i i—i

kurtosis - ~ A~ - + ~~~~~ A~ - 3~]
L 

‘~ ‘ i—i i—l

The program also computes “East and North” statistics,

covariance , M~~~i~~~ Ei Ni
_ i i

i.l

n
standard deviation of covariance , a — ~ 

(EiNj ) 2 -
i—I.

a
standard error of cover iance — I;

correlation coefficient, M —

E N

STATS also computes these parameters related to vector quantities :

the scaler amplitude of the vector mean , V + vector variance ,

• 4 (a~ + a~) ,  standard deviation -

East VS. North Scatterpiot
The EAST and NORTH components ar e plotted against each other to

give a pictorial indication of the DIRECT ION and SPEED of the velocity
vectors. This type plot can be helpful in finding instrum ent malfunct ions
and characteristics not easily noticed elsewhere.

P1’ogr...jp. Yioto~ Diagr~ e (P RO VEC)
The EAST and NORTH progressive displacementa are computed from the

SPUD and DI RECT ION values of one recording cycle. The plot begin. with

xviii
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I
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 oscillat ions which may be
hidden by a large amplitude low-freq uency current.

Variab le 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 accen tuates higher frequency events such as inertial
and tidal oscillations.

S~ectra
The program TIMSAN (Time Series Analysis) uses the Fast Four ier

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.

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
(aXEI 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 i. further averaged during plotting so that more
and more points are averaged together as frequency increases. This

eliminates th. bunching together of points at high frequencies , increases
the degrees of fre.dom of the high frequency estimates , and still permits
low-frequency resolution . The averaging alqoritla 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; th. data for the next
15 plotted points has been averaged over twice as many frequency bands;

_ _ _  
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th. 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 fifty 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 a in the formula V • a a 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 izv~7~v~” where Z — 1.28375 for
80% confidence limits, Z — 1.645 for 90%, Z — 1.96 for 95% and
z — 2.5757 for 99%. tn the example above, if the MICE 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.

_ _ _ _  
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-
; Mooring No. 301

Set 69 June 07 390 09.9N 69° 56.0W
Year Month Day Latitude Longitude

Set by 3. Gif ford Ship R. V. Chain - Cruise 92 —

Set ieved 69 June 11T Year Month Day

Retrieved by J. Gifford Ship A. V. Chain Cruise 92

Purpos. of Mooring: Instrumentation test

Mooring Type: Surface mooring - toroid

Data Instrument Depth
_____ _________ 

Met rs Co ents

3011* W-l69X M.W.R. 0
3012 2001 Tens. 2
3013 2 Vib/Ten 13
3014* M-l98 M.C .M. 16
3015 *212 M.C.M . 517 No data, electronic problems
3016 3 Vib/Ten 518

I~ ter depth 2680

c 1 1 1 1  ON ~~0SIIIGz

2 

— - - - - --.-__---_________
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Data number 3011

Instrument No.: w-169x ~~~~~~ Magnetic tape wind recorder

Depth: o a Water depth : 2680 a

Start t ime: 69—vI—07 121735

Stop time : 69—VI—ll 171735

Duration: 4d 5h

Sampling scheme: Continuous

one reading every 5 seconds

COMMENTS:
Wind direction follows ocean current conventions to facilitate

comparisons; add 180° to direction for meteoro logical reading.

ST2TS D~TR/ 301 INEIQO

ERST NINTH SPEID a asses LIST ~ NSNTN uses
- -~ .SO -2UI.I~ 57.00 • CIVININIICE • Wi ll

ITO. LII. • .S1 1.U .17 a ITS. LII. I? CIVISIMCE •
YNNINO CE • 713.37 2550.17 513.03 • ITO. DLV. If _C$VMIMICL • 1111.11
ITO. 0EV. • 25.17 55.10 23.31 • CIINCLITI10 CICFFICICIIT a $53
KUNTISI S • 2.30 2.30 2.31 • VECTIN MCII • 25.10
SKEWNESS • -.50 .00 .31 u VECTIN YMIMICE a tS~S.It

a ITO. 0EV. • 50.U

UNITS Of SIN OPTS VIPISILES • 0$/SEC

SIMPLE SJ !E - 1213 POINTS

Sf111 INC SPICE
P5011 II— VI —07 12.17.35
10 II. VI -1* 17.17.35

QVSITISW l OOTS I I I  0 $  05

- - T ~~~~~~~~~~~~~ ~~~~~~~~~~ 
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Data number 1014

Instrument No •:  11-198 ~~~~~~: Magnetic tape current meter

Depth: 16 a Water depth: 2680 In

Start time: 69—VI—07 165200

Stop time: 69—VI—ll 172200

Duration : 4d Oh 30a

Sas~p1ing scheme: Continuous

one reading every 5 seconds

COMMENTS:

STITS 05Th 3015t300
LIST NINTh IPUb u asses LIST K NINTH ceaseMCII • —115.57 —105.75 107.51 • COVINIMICE • -5010.15370. LII . — lIE 0.75 3.71 • $10. LAN. If CIVIN IONCE • 1150.50VIII SPICE — 10111.1$ 11015.17 11133.71 • ITO. SLY. If CIVINIRIICE • 50110.1$ITS. 5fl• • 155.73 113.57 111.03 • CINNLRTISW CDLPFJCIENT • .211*0175313 • 0.00 1.13 1.13 a VECTIN MCII • 111.5$IIIEWNC33 • —.11 .10 — .00 • VECTIN VANIP1ICE • 13311.51

5 570. 0EV. • 111.00
UNI TS IF 15* 0575 VNNIPILES • Nil/ICC
10I~ LC SIlL • 1110 Pu NTS

Sf1111111
P5,1 II- Vi —07 11.11.00
TO SI— VI -Il 17.10.00
00107111 5 0575 0 11 30 5 0 3

_ _ _  ~~~~~~~~~~~~~~~ •- ~~~~~~- ~~~-— ~~~~~~-~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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2577 m

SYNTACTIC FOAM FLOAT WITH RADIO,
_ _ _  

LIGHT AND FLAG
I m CHAIN
l O m

STATION 302 CURRENT METER - 302/

l O m

9/I6~ NYLON 
ACOUSTIC BEACON

l O m

ACOUSTIC BEACON, AMF

7 4 m

3 m  CHAIN -

800 LB. ANCHOR

11 
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Mooring No. 102

Set 69 Juas 07 39’ 05.9W 69’ 59.5W
• Year Month Day Latitud. LongituS.

-

• S.t by 3 £~iffcird Ship R. y. Chain Cruise 92

Retrieved ~~ ~~“ 11
Tsar Month Day

Retrieved by ~~ Ship ~~ y. ~~~~~ II Cruise

Purpose of Mooring: Long term near-bottom mooring .

Mooring Type : Subsurface mooring with syntactic foam cylinder .

Data Instrument Depth
Number *ab.r ____ Meters Cossents
3021* 11—159 M .C.M. 2586

Water depth 2685

Hydrographic Stations

R. V. Chain cruise 92 Station 896
R. V. Chain cruise 92 Station 898

C~~lI!NT$ ON MOORING S

12

_ _ _ _ _  _ _ _ _ _ _  _ _  - --‘~~ --
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Data a~~~~er 3021

Instrument Mo.: M—159 ~~~~~ Magnetic taps current meter
O~~thz 2586 m 2685 a
Start tins: 69—vI-08 183305

Stop t ime : 69— x—11 170305

Daration: 124d 22h 3~~

Sa ling scheme. Interval

ti bsti~~.n s~~obss — 5 Seconds

no. of stratea per interval — 16

interval ti.. — 1800 Seconds

~GISIC1~~S:

STATS OATh 1J$~~~
LIST NINTh elli s -- INST I 1101w muMCII • -12.10 -1.51 55.00 • ~~ 1$)IIIt 

____ 
• -715.15570. 120. . .11 .75 .R ItL 1 1 N . I F C~~~~ UN~~ 1105VANIPIUCE • 1715.01 3717.13 1711.11 • 17$. SLY. IF

____ 
• *55.10‘H? ‘~~~1: ~ IrJ ~

0
~~~

1d121T
: ii’~*LIIICSS • .10 -.05 3.01 • uU!1$ 110111001 •

• ITS. NV. • IL lS
UNITS IF NAN OATS VANINILLS • MIS/ICC
IL aL SIZE • INS POINTS

Sf1100111 8L~ E
FAIN IS’. VI —00 15.33.01
70 55— 2 —11 37.01.01
00117111 125 OATS 12 1 ION O S

13

______ 
- --.-~~~—-_ _

________  ~~~~ .-. 
~~~~-~~~~~~~~~
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-~~~~

_
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4266 m

GLASS BALL BUOY WITH
RAD IO , LIGHT AND FL~~- - 

S m C H A (N
10 m 9/16” NYLON

t O r n  SAME

CURRENT ME TER -3041

STATION 304 to in 9/)6” NYLON

ACOUSTIC RELEASE , AMF

72 in 9/16” NYLON

12 in SAME
3 m  CHAIN

- _____  

2 400 LB. STIMSON ANCHORS

_ _ _ _  
-

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

-~~
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Mooring No. 304

Set 69 June 12 360 23.4N 70° 00.2W
• Year Month Day Latitude Longitude

Set by J. Gifford ship a. v• Chain Cruise 92

Retrieved _69 Aua 14
Year Month Day

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

Purpose of Mooring : To study current structure under the Gulf Stream .

Mooring Type: Subsurface mooring with glass ball float.

Data Instrument Depth
Number Number 

____ 
M~ter! Comeents

3041* 11—122 M.C.M. 4287

Water depth 4486

I
k

CCIINNTS ON MOORING :

18

- ._.._.__.‘-._—-~~-- 
— - ---.- -
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Data number 3Q4]

Instrument NO.: 11-122 
~~~~~~~~!.

‘ Magnetic tape current meter

Depth : 4287 ~ Water depth : 4486 a

Start time: 69—VI—12 204825

Stop t ime : 69—VIII- 14 034825

Duration: 62d 7h

Sampling sche~~ s Interval

time between strobes — 
~ 

seconds

no. of strobes per interval — 16

interval time - 1800 seconds

‘ OMISENTS:

S1R~~ DIII! SDS1J1100
LIST NINTH SPEED S .5. ’. LIST I 11151W sass.

MLII • 05.03 55.52 237.35 a CIVMJANCL • 111*1.00310. LII. • 1.50 3.15 1.55 • lTD. CM. 5? C VPRIPNCZ a 370.76
VARIAN CE • 7155.55 51011.23 0115.13 s ITO. DCV. I? CSVIRINNCE • 20275.05
ITO. ICY . • 57.57 *10.13 00.83 • COMELITIIW CI!P?XCILIIT • .505
KURTISIS • 6.22 2.21 2.17 • VECTOR MEAN a 10.17

a -1.51 — .70 — .15 • VECTOR VAlIANCE • $7300.35
5 lTD. DCV. a 111.28

UNITS 5? SIN SITS VINIPILES — NM/SEC

SAISPLE ViE • IRI S POiNTS

SF1100115 RINSE
P1500 81— VI — 12 *5.55.15
T O S5—V 111—I5 03.51.15

011117111 SI ORTS 7 W  O P  0 $

• I 1~ 

-
~~~~~~~ I

-
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4206 m

GLASS BALL BUOY WITH
RADIO, LIGHT AND FLAG

—— —
~~~~ Im  CHAIN

0 m 9/16” NYLON

lOm SAME

CURRENT METER-sosi

STATION 305 10 9/16” NYLON

ACOUSTIC RELEASE, AMF

2 in 9/16” NYLON

72 m SAME

~~~~~~~ 3 i n  CHAIN

2 400 LB ST I MSON ANCHORS

23
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Mooring No. 305

Set 69 June 12 360 43.0$ 70° 00.3W
Year Month Day Latitude Longitude

Set by J. Gifford Ship R. V. Chain Cruise 92

Retrieved 69 Auc 14
Tsar Month Day

Retrieved by a. Heiumi1lex~ Ship a, v, Chain Cruise .....2L. _......

Purpo se of Mooring: To study current structure under the Gulf Stream.

Mooring Type: Subsurface mooring with glass ball float.

• Data Instrument Depth
Number !~~ ber Type Meters Co ents

3051* M—127 M.C.M. 4227

Wate r depth 4426

• CONOINTS OW MOORING :

24
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Data ~~~ *r 3051

Instrument ND.:  *4—127 ~~~~s Maghetic tape currant meter

• Depth: 4227 a 
~~~~~~~~~~~~~~ 

4426 k

Start time: 69- VI—12 183355

Stop t ime: 69—VIII-14 093355

• • Durations 62d 15h

• Sampling ch ss Interval

• 
ti bet~~en strobes • 5 s.cond.s

no. of strobes per inte rval • 16

interval time • 1800 seconds

CON~~ftS:

SIlTS OATS! 301101100

LIST NORTh SPUD . asese CAST ~ NORTH
MEAN • 22.0$ 101.10 213.11 • COVINJANCE • 10200.57
370. CM. • 1.75 3.87 1.11 a 110. CM. I? CIVIRIINCC • 355.3$
YMIINCE • 0870.00 58017.72 *0157.51 • ITO. DIV . 5?_CSVMINNCE • 10005.55
510. DCV. a 00.17 212.30 *05.83 a CORII(LRTIIN CIEPPICIEJIT a .105
KURTISIS a 1.0$ 1.1* LIS • VECTOR NEON • *00.5*SKEWNESS a -1.5$ -.10 .10 a VECTOR VARIANCE • 17007.10

• 510. SLY, a 185.10

UNITS UP NAN DIII VIR IASL!$ • AR/SEC
SIIWLC SIlL • 3007 POINT S

• SF011100 RINSE
P100 U— VI -1* 10.33.55
10 81—VIII—Il 00.11.81

011101111 U IATI *10 O P  O S

25
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UGHt
RADIO
WIND RECORDER - 3091

___, w— 
•

I TELEMETERING TENSIOMETER - 309?

• l O i n  CHAIN

CURRENT METER—so gJ

TENSIOMETER -3094

40 m

CURRENT METER-3095

50 in

CURRENT METER - 3096

400 in

STATION 309
500 in

ALL LINE WI6 PLAITED NYLON y TEMPERATURE RECORDER - 3097

500 m

CURRENT METER — 3098

500 in

282

TENSIOMETER-3099

05 m 9/IS’ NYLON WITH 20 GLASS

J 

BALLS SPACED 2 m APART
ACOUSTIC BEACON

IS

TIMED RELEASE GECOYNE
Sm
S m  CHAIN

- 
5100 LB. STIMSON ANCHOR

65 LB DANFORT H W I TH
3 in CHAIN

29
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• Mooring No. 309

Set 69 June 13 39’ 09.ON 
— 

700 00.2W
Year Month Day Latitude Longitude

Sat by .1. Gif ford Ship R. V. Chain Cruise 92

rieved Y M O D.

Retrieved by R. Heinmiller Ship 
~~~ ~

y. ~~~~ cruise g~

Purpose of Mooring: Long term current measurements at Site D.

Mooring Typs : All nylon surface mooring .

Data Instrument Depth
Number Number 

____ 
Meters Co~~~nts

3091* W’~l0lx M.W .R. 0

3092 2001 Tel . Tens. 2
3093* M—2 03 M .C.M. 13
3094 1023 Tens. 14
3095* *4—214 M.C .M . 56
3096* *4—213 M.C.M. 108

3097 T— 452 Temp. 1000 
• Lost

3098 *4-211 M .C . M. 1692 Lost
3099 1024 Tens . 2565 Lost

Water depth 2678

Nydrographic Station

R . V. Chain cruise 92 Station 896
R. V. Chain cruise 92 Station 903
R. V. Chain cruise 95 Station 922

COIU(LRrs ON MOORIPE :

Surface toroid seen on Ju ly 6 , 1969 by U.S.S. WALDO COUNTY . The mooring was
hauled on August 11 because of hurricane threat. During recovery the line parted
around 500 meters down the mooring . Th. releas, timer should have fired on August 12

• 1200. On August 29 the beacon was indicating it was still on station .
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Data nu~~er 3091

Instrument No. ; Typ~~ Magnetic tape wind recorder
Depth: -0- Wat er depth: 2678 m

Start time: 69—vI—13 203640

• Stop time : 69—VIlI—ji 210640

Duration : 59d Oh 30m

Sampling schmes: Interval

tisie between strobes — 
~ seconds

no. of stro bes per interval — 24

interval time — 1800 seconds

COIIIENTS:

Wind direction follows ocean current conventi ons to facilitatecomparisons; add 1800 to direction for meteorological reading.

STATS OATh 309*NN100

EAST lOATH SPEED u seas. EAST 6 lOATH is...PENN • 0.80 11.70 50.50 • COVAAJRNCE • 5(7.01310. EAR . • .53 .51 .23 u STO EM . IF CIVIRI RI CE • *3.27VAlIANCE • 1050.20 *507,10 $05e 07 • STO, DLV, 0? CIVARIRICE • 1151 57310. DLV . • 32.30 30.51 17. 117 • COANELATIIW COEFFICIENT • .335KURT IW I S - 2.00 1.07 3.31 • VECTOR PERK • 11.82SKEWNESS • -.30 — .31 .25 u VECTOR VARIANCE • 1217.73
N 510. DLV . • $5.11

u NITS I? RAN DATA VARI R ILE S • ON/SEC
SAMPLE SI Z E • 3017 P O INTS

SF011100 hINGE
PAIN II— VI -1$ 20.3U .~10
TO U— v I1 *—ii  21.00.50
DURA TION 50 1015 O P  I O N  O S

_ _ _
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Data nu~~)er_3g)93

Instrument No. : M-203 ~~~~ z Tape recor ding current meter

Depth: 13 in Wat er depth: 2678 in

Start time : 69 VI—13 205235

Stop time: 69—VI lI—li. 212235

Duration: 59d Oh 3Cm

Sampling schU_ * Interval

time between strob es • 
~ seconds

no. of stro bes p.r interval 24

interval time — 900 seconds

COIIIENTS:

STATS DRTA/ 3013010 0

LAST NINTH SPEED 1 0 1 U  EAST 4 NORT H
MEAN • .51 $1.10 217.05 • COVIRIA NCE — -3000.05

• STD. ERA . • 3.01 0.011 1.71 • ITO. LAN. I? CIVARIA NCE a 100 23VARIANCE a 11010.00 51510.11 10107.00 • lTD. 0EV. OP CSVM 1RICE a 51001.50570. DLV. • 127.35 113.5$ 110.71 • CIRREUTION CIEPV ICIENT • -.000KURTUIS • 1.01 1.07 1.110 • VECTOR ISLAM - 00.009 SIENISESS • -.00 —.17 .01 • VECT OR VARIANCE • 58015.35
• SIB . DLV. • 110.51

UNITS I? NAN DATA VARINILES • NA/SEC

SAMPLE SIlL • 1017 POINT S

SF011111 RAISE
PAIN OS— VI —II 00.11.35
II SS-V1I J—I1 21.11.31

DURATION h OOTS DII 3DM Dl
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800 4 I

30930 1H
480 • • •~ • •

.

160 
~~~~~~ ~~: .y,~,. •
• ~ 

~~. ~~~~~ :•, ~
480 

~ :. ‘ :
—800 I I I I

-640 —320 0 320 640
WEST MM/SEC EflST

N
07

69-~~~-OI

290.
K1LOMETE~ S 25 

20
30930 1H

13 H
69- V I  -III  TO 6 9 — V I I I - l i  15

$0

25
69-21-4

05
20

69-~~~-0I
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71 
_ _ _ _

Date zu~~~er 3Q95 —

Xnstz~~~ nt No. * *214 ~~~~: Magnetic tap. current meter

DSPth 56 a Water d~~th: 2678 a

Start t ime : 69—VI—l3 212025

Stop time: 69—VIlI —li 213525

Duration: 59d Oh iSa

Sa~~ linq c1t *  Intszval

time bstween str ~~~s • 5 ssconds

• no. of strobes per interval • 24

interval tias a 900 seconds

C0N~~~~S:

STATS OATR/ 3011fl0S

• LAST NORTH SPEED • sese. EAST I NSNTNMEAN a —21.80 1.01 11.1$ • CO VARIANCE a —11105.17SIB. EM. • 1.00 1.1$ .011 • Sf0. CM. 5? CIVARINISCE • 1111.50
VARIA NCE a 1$51$.3$ $000.10 11107 $1 • $70, DCV. I?_CIVAMIAIICE a l011Se ISITO. DCV. a 120 .03 11.110 70,03 • CORALLOTISI CIEPVICIC1rT • — .300KUATSIJI a 1.51 3.05 1.10 • VECTOR MEAN • 11.01a -.51 •.1111 .51 • VECT OR VARIANCE • 120111.23

• SIB. SLY. a 100 .75
UNITS U? API DATA VARIPILCI a Nil/SEC
SAMPLE SlOE • 5111 POINTS

ROllINS
PRIM 01— VI -13 21.20.21
TI 01—1111—Il 21.11.10

11*0711 1 50 0013 O N  ISP 0$
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Data nu~~er 30%
Initriasnt NO.: M-213 ~~~~~~ Magnetic tape current meter

• Depth: 108 a !!. ~E_~5p.~~* 2678 a

Star t time: 69—VI—13 210850

Stop t ime: 69—VIII— fl 210850

Duration: 59d

Saepiinq sobs.. : Interval

time bstvssn strabsa — 
~ seconds

no. of strobes per interval — 24

interval tim. — 900 seconds

~~*I~~’uI5:

STATS 1170/ IISSESSO

____ 
INS? N u N  ~~~~~~~ . • m e  EAST I NSA! N• —11.1$ —.17 tn.us • ~IVM1AN~C - -1055.57371. API. • 10 .71 a ~~ LOIS. I? CIVARIANCE • 107.01

~~~IPNCI • ,~~~,.vp 1IlS.~~ 1~~~.NO a ~~~ ISV. U?_~IVMIAIICt • $0511.1.11* ISV. • tIN.IS 7S.~~ , 11.00 • CIRMI fiT ION CIIPPJCIENT a -.100
~~~iI0J5 a 1.10 1.11 • .U u V N C T A R UEII a 11.11
_____ • .10 ..11 .17 • VEC1~OR VARIANCE • $0115.11

• ITS. ISV. a 011.01
UNIT S SP AIN SITS VPPJPSfl • P*/1EC
SAMPLE u S E  • IOU POINTS

JPL INI DflOU
P1111 II— 11 —II 11.00.01

• TI IS—VlSi— fl 11.00.10

I~~~TSIN 11 107$ S M  S I  S I
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lOO m

4, 4 FT. SPHERE WITH
LIGHT AND RADIO

10 m CHAIN

100 m 3/8 ” DACRON

CURRENT METER -3/0/

300 m 1/2” NYLON

CURRENT METER -3/02

500 m 3/8” DACRON

CURRENT METER - 3/03

STATION 310
500 m 3/8” DACRON

500 m 3/8” DACRON

CURRENT METER — 3/04

200 m 1/2” NYLON

280 m (/2” NYLON

0 m 5/8” NYLON
85 m OF 5/8” NYLON WITH 20 GLASS

BALLS EVENLY SPACED

ACOUSTIC RELE ASE , AMF

IS m 5/8” NYLON

3 m  CHAIN
__________  

3~O0 LB STIMSON ANCHOR

I

_ _  • :: 2J - 
- -



Mooring No. 310
Set 69 hue 1]. 390 10.ON 70° 02 .5W

Year Mon th Day Latitude Longitude

Set by R • Heinmi ller 
~~jp R. V. Chain 

— 
Cru ise ________

Retrieved it) ~~~~ 04
Year Month Day

Retrieved by ~~ ~~~irSMi1 lar Ship R. V. Chain Cru ise 97

Purpose of Mooring : Pour months current measurements at Site D.

Mooring Type : Subsurface 4 foot sphere .

Data Instrument Depth
Number Nuisber Type Meters Comeents

3101* M—142 M . C.M. 200
3102* M—175 M.C.M. 532
3103* 11—215 M .C.M . 1044

• 3104* P1—204 M.C.M. 2066

Water depth 2683

Hydrographic Stations
R. V. Chain cruis e 95 Station 922

COISIENTS OW MOORING:

48
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Data nu~~er__3101_

Instrument 110.: P1—142 ‘~YPes Magnetic tape current meter

Depth: 200 m Water de~th: 2683 a

Start t ime: 69—vIll—li 154600

Stop time: 69-Ix-15 174600

Darations 35d 2h

Sampling sebems: Interva l

time between strcbes — 5 • 27 seconds

mo. of strobes per interval — 24

interval time — 1800 seconds

CCII~~NTS:
Digital clock - clock lost 1 minute 48 seconds over 5 month period .

Data becomes noisy after a month .

STATS 0070/ 31OlA1S00

LAST NORTH SPEED e eases LAST I NSRTN seas.NEON • 0.00 20.57 11.1$ a CIVAR IANCE • 2370.01370. CM. • 1.11 1.11 1.20 • ITO. EM. Sr CIVAR IOIICE • 103.117VARIANCE • S2011.$11 11271.17 17111.01 • lTD. 0EV. IF CIVAR I ONCE • 5011.23ITO. DCV . a 70.20 15.33 SEll a CORRELATION CIE P?ICIE$T • .1157NUO!III$ • 1.10 1.0* 11.03 a VECTOR MEAN • 1L17SNEIINLIS a fl .22 1.211 • VECTOR VARIANCE • 5270.110
a ITO. DCV. a 72.15

UNITS I? MN DATA VAR I RILLS a PM/SEC

SAMPLE SIZE • ISIS PSINT I

SPOUSING RANGE
PAIN Il—SIll —Il 11.01.01
TI II— IX -11 17 111.00

ISRAT ZIN 35 00T3 IN  O P  03

49
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Data ns~~ sr 3102

Instrument NO .: 11-175 ~~~~~s Magnetic tape curren t meter

Depth s 532 m 
~~~~~~~~~~~~~~ 2683 a

Start t ime: 69—VIII— l1. 154900

Stop tins: 69—X— 12 131900

Dara tiouss 61d 2lh 30s

Sampling scbes. z Interval

t.t between strobes 5 seconds

no. of strobes p r  interval — 24

interval time — 1800 seconds

Battery leaked

Channel ‘A’ data only

Much tape slippage made data hard to read .

STATS ARTA/ 315101000
- 

LIlT SlOTH SPEED a seas. LAST I NIRTN assesPLAN — -15.23 -11.1111 75.07 a CIVARIANCE 
_____ 

• -1)51.51lTD. CM. a 1.13 .00 .31 a lTD. LAN. IF ~03MIANCE • 15.05VAR I ANCE a 3lI2.!u 2371.0* 1121. 11 • lTD. liv. V lANCE a 3050.31ITO. DCV , a 53 ,5 110.71 13.51 • CORRELATION JESUIT a -.0111NURTIIJI a 2.71 2.11 1.011 a VECTOR MLII a $3.00IIILINIESS • .112 —.111 .SI a VECTOR VARIANCE • S11I .U
• ITO. ICY. • 51.12

UNI T3 IF MW DATA VAR S AILES a MN/SEC
SAMPLE lI CE • 2072 POINT S
SPANN ING RANGE
PAIN U— V lSI—Il  11.31.00

• TI II- N — 12 13.10.00

DURATION It OATS 11$  I O N  O S

— — — 
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69-~~Ifl-I2

0. 80. 06~~~~~~~~09
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Data nu~~er ~~~~
Instrument No •: 11—215 ~~~~~~~~ .S Magnetic tape current meter

Depth : 1044 m !5~~E~~~~~~: 2683 m

Start t ime : 69—VflI—11 182955

Stop time: 69— XI I— 07 012955

~ irations 117d Th

Sampling ech ss: Interval

time between stro bsa — 5 seconds

i~~~. of stro bes per interval • 24

interval t ime - 1800 seconds

COINIENTS :

STATS 0070/ ,1O3C1100
CAST NORTH SPEED a •aaaa LAST I NINTH . ‘ •aaaa

MEAN • —10.1$ -17 .03 71.12 • CPVAM JANCE - —717.10
lTD. LAN. • .17 .15 .110 • ITO. ERR. I? CIVAR IANCE • 01.21
VARIANCE • 1131.7$ 1100.10 1317.01 • ITO. 0EV. IF ~IVARIANCE • 3501.11
ITO. ICY , • 50.31 11.11 30.33 • CORRELATION C$EPVJCICIIT • -.201KURTISIS • 1.10 3.00 S.0t a VECTOR MEAN • 31.71
IKEIIULSI • II ‘ .07 1.31 . VECTOR VARIANCE • 2151.1$

• ITO. DCV. a 10.51

UNITS IF NAN DATA VANIAILE$ a MN/ICC

SAMPLE SIlL • 153* P01571

IPANNINS
PAIN 10-4111—It 11 11.55
II II— 111—07 01.20.50
DURATION 117 007$ 7 0  0 0  01

57
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Data number 3104 
—

Instr~asnt No.: *204 ~~~~a Magf~etic tape current meter

Depth : 2066 m Water dapth: 2683 m

Start time: 69~VIII 11 154110

Stop time: 69~XII 08 124110

Thiration: I 18d 21h

Sampling ech .s: Interval

tiiss between str~~~s — 5 seconds

no. of stro bes per interval — 24

interval time - 1800 seconds

COiI~~N’rS~

I

STATS 0070/ 3i~~ 0tS0o
LAST NINTH IPEED a LAST I NINTH aaaaaMEAN • —15.73 .07 115.70 • COVARIA NCE — —3711.70ITO. ERA . — .110 .30 .11 • ITO. ERR. OP CIVARI$NCE • $0.03VARIANCE a *350.110 *211.37 1150.20 a ITO. DCV. IF CIVAN J ANCE • 1057.S5ITO. DCV. a 3$ 55 11.03 11.03 a CORNCUTIIN CIEFFICICNI a -.253KUNTISJS • 1.72 1.55 1.11 • VECTOR MEAN a 11.73ICENRICI S a 37 — .01 .72 . VECT OR VARIANCE a 1310.05

a ITO . DLV. a 10.110
UNITS IF MW DATA VANIA SLES • NM/SEC

SAMPLE SIZE • 1707 POINT S

• SPAWNING RANGE
PAIR 50-4111—1* 15.31.10

a TI SI XIFO S 12.31.10

OUAAT I IN II5 00Y$ 1 * 0  0 0  0 3
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LIGHT
RADIO

-
~~~~~~~~~ WIND RECORDER -3111

TENSIOMETER — 3/IS

0 TEMPERATURE RECORDER — S/IS

10 m CHAIN

CURRENT METER—3114

4 0 m

CURRENT METER —S/ /S

1 5 0 m

- 
CURRENT METER-S//a

STATION 311 
TENSIOMETER -3//7

lOO m

CURRENT METER-SI/a

9/16 ” NYLON 300 m

500 m

~

_s

~

I

5oo m

_ _

50C m

252 m

85 m NYLON WITH 20 GLASS SPHERES
EVENLY SPACED

ACOUSTIC BEACON
~,Ø

I NYLON 5 m NYLON

ACOUSTIC RELEASE

IS m NYLON
5 m C H A I N

— — 
4,600 LB STIMSON ANCHOR

65 LI- DANFORTH ON
3 m O ~~CHAIN
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Mooring No. 311

Set 69 Aug 11 390 11.2W 70° 04.9W
Year Month Day Latitude Longitude

Set by R. Heinm iller Ship R. V. Chain Cruise 95

69 Oct 06Retrieved Year Month Day

Retrieved by J. Gifford Ship R. V. Atlantis II Cruise 53

Purpose of Mooring : Current measurements at Site D.

Mooring ‘1~Jpe: Surface mooring - toroid

Data Instrument Depth
Number Number Type Meters Comeents

3111 W—119X M.W.R. 0 Lost
3112 1016 Tens. 3
3113 T—456 Temp. 3
3114 M—2 08 M.C.M. 15 Lost
3115 M-191 M.C.M. 56 Instrument was recording double

records
3116* M—206 M.C.M.  108
3117 1014 Tens. 109
3118 M—220 M.C.M. 210 Compass and vane zero after

3 weeks
Water depth 2685

Hydrographic Station

R. V. Atlantis II cruise 53 Station 1550

I
CC$I(ENTS ON MOORI NG :

Mooring recovered using back-up recovery system. Tensiometer reading indicates
great strain on mooring September 16, 1969. Top 50 meters of mooring considered
stolen.

66 

—- _ _ _ _ _



1~

Data nu~~er 3116 —

Instrument No .: M-2O6 ~~~~ a Magnetic tape current meter
Depth : 108 m Water depth : 2685 m

Start time: 69—VUI—]]. 224800

Stop time: 69—Ix— 17 121800

Deration: 36d 13h 30m

Sampling scheme: Interval

time between strobes — 5 ~~ COfldS

no. of strobes per interval - 24

interval time — 1800 seconds

cCII~ WrS:

STATS OATA/ SI1ICI100
LAST NORTH SPEED a EAST I h INTsMEAN • 10.20 01.20 111.70 • COVANIANCE — 0123.11ITO. ERR. • 2.51 2.11 2.00 • 510. CM. OP CIVARJANCE • 255.0*VARI ANCE • 11013.1$ 0000.57 0100.20 • lTD. 0EV. OP_COVARINUCE • 0073.3$ITO. DCV. • 101.33 00.01 $7.20 . CORRELATION COEFFICIENT • .002KUATISIS • 2.00 1.01 0.20 • VECTOR MCIII • 03.03SIIENNEN$ — .13 .11 .20 • VECTOR VARIANCE •a ITO. DLV. a 100.01

UNITS SF MN DATA VIRIRILES • NM/SEC

SMHPLE II!f . 37$$ POJNTS

I - ~~~~~ING
FARM 00— V Il I—Il 22.30.00TO II— IX -*7 22. 10.00 

-

DIMITION 32 DAYS Is pi sOs o s
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LIGHT
~~ RADIO

W INO RECORDER— 3/4/

SWIVEL
TEN SIOMETER — 3/4?

CURRENT METER -3143

500 m

500 m

BERGEN U.H.S. I#4
:4 GAC

500 m

500 m

STATION 314 I TENS IOMETER - 3/44

517 m

503 m

483 m

5/ ” NYLON

473 m

4 % m

400 m

TENSIOMETER-3/46

0 55 m 3/44 NYLON WITH 32 GLASS
SPHERES EQUALLY SP4CED

H ACOUSTIC BEACON
I m 3/4w NYLON

ACOUSTIC RELEASE

r I S m  3~4” P4YLOP4

S m  CHAIN
I~. 4 500 LB STIMSON ANCHOR
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Mooring No. 314

Set 69 Aua 18 34° 02.7N — 19° 02.0W
Year Month Day Latitude Longitude

Set by R. Heinmil].er Ship R. V. Chain Cruise 95

Ret i ed 6G Oct ~r cv 
Nofl~h ~~

Retrieved by .~. Giff~ rd 
— 

Ship R . V. Atlantis ~~ Cruise 53

Purpose of Mooring : Two month wire test at Site L.

Moor ing Type: Surface mooring - toroid .

Data Instrument Depth
Number Number 

____ 
Meters Conments

p 3141* W—169x LW .R. —0—
3142 1025 Tens 13
3143* M—198 M.C.M. 14

3144 1026 Tens 2015

3145 1027 Tens 5259

Water depth 5368

Hydrographic Station
R. V. Chain cruise 95 Station 924
R. V. Atlantis II cruise 53 Station 1551

C~~I00ITS ON MOORING :
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Data number__ 3141_

Instrument I~~.: W- 169X ~~~~: Magáetic tape wind recorde r

Depth 2 -0- isater depth : 5368 m

Start t ime : 69—VIII—1 8 095950

Stop time: 69—X-09 014450

Duration: Sld 15h 45m

Seepling sch z Interval.

time between strobes — S seconds

no. of strobes p.r interval — 24

interval time — 900 secOnds

~CI0~~NTS:
Wind direction follows ocean current conventions to facilitate ccsnperisons;

add 180° to direction for meteorological readings.

STATS ORTR/ It’ll NP500

LAST MONTH SPEED a .me.. EAST I NINTH a....
MEAN • -13.11 -111.50 01.30 • COVARIANCE • $01.10310. CII. • .11 .00 .36 • ITO . EAR. SI CIVIRIANCE • 30.30VARIA NCE • 1015.25 2152.72 025. 10 • ITO DCV. Or COVINIANCE • 2*33.07ITO. 0EV . • ‘$2.12 111.30 25.00 • CORR ELATION COE FFIC iENT • 207KUR TASI S - 2.51 2.01 1.11 • VECTOR ME AN u ao•~ 3lImINE Ss • .01 . 1 *  .00 • VECT OR VARI ANC E • 1000.01

. ITO. DLV. • 1111 10

UNITS OF RAM DATA YRNIASLES • UN/SEC
SAMPL E SI L L • ‘1100 POINT S

• SPANN ING RANGE
FROM IS—V!iI .1I 01.50.50
TO II— K -00 0*S; ’1.$Q

DURATION St PATS 15 11 U N  0 !
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Data nu~~er 3143

Inatr~asnt MD. $ 
~~l98 ~~~~~~~~t Magnetic tape current meter

~~~thz 14m ~~~~~~~~~~~ 5368 ni
Start ~~~~~ 69—vIxx—1 8 095353

StOp tias: 69-x—09 015353

Darations Sid 161s

Sa~~ ling icb~~~ s Interval

ti between ~~~~~~ — 5 I conde

i~~~. of str~~ s p.r int.rval — 24

interval tlas — 900 mecond.

1T T1 00701 31~3SIIR
2317 NNTN $PI~h a £017 ~ NUPYN cernPION • SN -ti.1s 100 01 . CIVPIJPNCE • -2300.7$37D. f$j a 1.10 *10 • ITO. ERa. Ir CIVMIMCg • 131.11• 1115.17 11111.1$ 1170 21 • $11. ICY. IY_CIVMJ*Ct • 13131 .1$IT.. ICY. • $5.11 110.13 07,07 • CNPCIJTJIU CICYPJCIEWT • -.110100,2131 • 1.3* 1.11 LII • VWTIS REIN • 17.1$IN(hidU • -.11 -.10 11 • V!CTI$ VONIRIICE • 13100.0a tYD. REV. • 111.0

1 I,I u~ ii. sara vaaj am.n •
ONPI C lilt • 101$ PI J UTI

MJI nriiu
PUlP 014133-IS 00.11.13
1l II— I —~~~ 11.13.13

~~ IUN lI MIt I i  0 $  0 3
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CURRENT METER - Si,,

31m

CURRENT MITER -3174

50 in

CURRENT METIR - Si7S

100 in

STATION 317 CURRENT METER-3lP1

S C O r n
WI$5 NYL ON

300 m

CURRENT MITER-3i77

SOO m

BOO m
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Q $5 in 51W’ NYLON WITH I? GLASS SPHERES
EVENLY INCID
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Mooring No._ ~~ 7

s.t 69 Oct 06 39 12.ON 700 02.8W• Year MDnth Day Latitud Longitud.

s.t by .7. Giffard Ship R. v. Atlantis II Cruise 53

i d Y~~~~~NO~~~~~::
Mstri ved by 1. Msiiaillsr Ship R~ 

V. Chain Cruise ~7

Purpose of MDoriaq s Noricontal mooring array with moorings no. 318 and 310.

MDorinq Typss Surfac. mooring.

Data I str~~~et
______ _________ C o n t.

317l~ N-lOll a.v.o.
3172 11
3173* P1— 122 N.C.R . 13

• 3174k P1—213 N.C .R. 53
3175* P1—213 N.C.R . 105
3l76~ P1—203 N.C.R. 207
3177 P1—129 N.C.R. 1000 Unable to read tap.

Water depth 2681

Nydrographic Stations
I. V. Atlanti. II cruise 53 Station 1550
R. V. Atlan tic I! crui se 53 Station 1552

CCIIR.IT& ON NOOlI~~~s
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Data m~~ sr 3171

Instr~asnt MD.: W-lOlX ~~~~~s Naghetic taps wind record.r

Depth s -0- Watsr depth s 2681 a

Start time: 69—X— 06 145330

Stop ties: 69-XtI-O1 050830

Deratioms 55d 14h iSa

S.eplinq enhenes Interval

ti between s~~c~es • 5.27 seconds

no. of strobes per interval • 24

interval tie. — 900 seconds

One of the first digital clock records. Near the end of the record
the data gets pr ogressively worse then dies before the end of th. tape .
Wind direc tion follows ocean cur rent conven tions to facilitate comparisons,
add 180’ to directi on for meteorological readings.

I

STRTI OUTR/ 117$NJ100
(PIT NORTH IPIII a see.. LUST I NORTH s.aa.• 10.11 -11.0% $1.17 • C~~RR1RWCL • 111.11ITO. (PR . • .01 .72 .35 ~ ITO. (R$e I? COVOR INNCL • 03.71YPRIPUCE • 1111.1$ 1713.01 770.00 . ITO SLY. I?_C5VROI*IICE • 1101.77ITO. ICY. • $1.73 11.21 *7.00 a CIANLIT E IN CONfVICI(IIT • .07)1.0070131 • 1.01 1.00 1.07 • VECTOR NEON • 23.17!1CIIN(01 • -.11 .10 .10 • VECTOR VRR 1*NCL • 1110.5

• ITO. SLY. • 17.7$
UNiTS V RON IOTI YMIUSLEI • OR/ICC
IPISPLE IiR . UII PIINTI
SPNNN IUI
PROP II— * -OS 11.11.10
TO SI— *13-0% 01.01.10
05007111 1100?! t I N  11$ 0 $

13 
.
.. 

.

S --- — - - •. - - — -•- -—

_____________ — - _— .—— _•—~~ . •.— .— — . • ~~~.— . .• ———.- -—.——.~~~~~— . _ - — . —~~——— - •. . - _._ _ . .—‘I -, .—.
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c , 4 ~~ . : __________

Data nu~~er 3173

Instr~~ ent MD.: M—l22 Magnetic tape current meter
Depth : 13 a Water depth s 2681 a

Start time: 69-X—06 145330

Stop time: 69—XII—07 033830

Deration s 61d 12h 45m

Sampling schemes Interval

tie. between strobes — 5.27 seconds

no. of strobe. per interval — 24

interval ties - 900 seconds

co~~wrs~Digital clock - 20 second s too fast over 3 month period . Good recorduntil near end of recording. Battery running down may be cause of badrecords at end.

STATS 0070/ 31730000

(PIT NORTH SPEED a (AlT I NORTHNEON • 03.10 -11.11 000.00 • COVIOIONCE • 02138.51ITO. CM. a 3~$7 Ill 1.7$ • ITO. EM. SF CSYMIANCE a 11121.11• 71101.00 101017.00 01107.03 • ITO. DLV. SF COYRRIANCE • 150110.31ITO. DLV. • 101.03 001.77 11II.U a CORRELATION COEFPICICIIT • .370KUR TOIJI a 1.10 1.03 LII  a V(~75~ MCII a 13.2251(511(51 • .11 -.20 .05 • VECTOR VARIANCE • 110050.3$
S ITO. 0EV. • 307.10

UNITS OP RAW DATA VIOJASLES • NM/SEC
SPISPLE SIEE a 110$ PO INTS
IPANNINS IONIC
PROP U— I—al 10.13.10
IS 00 *11—07 13.15.10
DURAT ION II ORTI 12 11 III 01

07 
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Data ‘~~~ sr ~~~
Instx tmsnt MD.: 14-212 ~~~~ s II.g~sstic tape curren t ster
Depth s 53. 

~~~~~~~~~~~~~~~~ 2681.

Start ties: 69—x—06 145330

Stop ties: 69—XII-04 075330

i~ar ation s 58d l7h

SaII4in~ schemes Intsx, 1

time 1iet~~em 5~~~bee • 5 • 27 seConds

no. of strobes per int.r,.l — 24

iat~~~a~ ties — 900 seconds

~ II~~~ Sz
Digital clock - 16 seconds too fast over 3 month period .

SlATS DATA! 3170(100
111111 SPUD c usses (PIT 1 1111711 P5111PORN • 51.07 7S.0$ 007.00 • CIVARIANOL 

____ 
• 01705.05Ill. (PS. • j .0$ j .~ 1.~~ • ITO. (AR. V CUMZPNC( • *107.01• .‘ .N $ .~~~ 1S1~~.~~ • ITO. R~. V_CIV*IPNCL • 03*01.13ITO. ICY. • .$0 .; 1w.w • ~~ u~

,.wiIlN CIWJCIUfl a .007IVSTSIII • 1.0$ 1. 1.00.VECTOR~~~~~ • 00.0$51(511(10 • .21 •.1$ -.07 • vECTOR VARIANCE • 0.1$..,,
a ITO. liv. a 113.11

UNITI V IOU IOTA VMI LVV • Ill/ICC
NNPLI IIU • ISI7 POINT$
ya.,.dus Alu m
PAIR SO- I - 10.11.10
TO 55- 111-10 07.11.10
05001105 h ARTS 17 11 0 0  0 1
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Data fl5~~~Sr

Instr~~met MD . s  14—213 ~~~~s )iagh. tic tape currsnt meter

Depth : 305 a ~~~~~~~~~~~~ 2681 a

Star t tim.: 69-X—06 145330

Stop time s 69 XII- 03 233830

Durations SOd Oh 45.

S~~~1ing o”: Zatarval

\ tim. betssss str~~se • 5.27 seconds

no. of strobes per interval — 24

interval ties • 900 seconds

COlI1(~ TS:
Digital clock - 23 seconds too fast over 3 month period .

STATS DATA! 31710010
LAST PISTIl IPILA P (PIT I NORTH susiePEON • -113$ -50.21 115.00 • CIVAPIANCI • 10000.00ITO. LIP . • 1.55 0.15 1.01 P ITS. (AR. V ~OVAS1AIICE • 571.00VARIANCE • 11510.00 *IIIP,.$1 *111.11 • ITO, ICY. V_CIVARIANCE a 55155 35ITS. ICY. • ~~~.0S 210.55 155.00 • C CLATIIN CRWICJCUT • .011II*TSSJI • 1.75 1.07 1.55. VECTIP PEAII • 50.3$IIl(UuIl*1 • — .15 -.15 .11 a VECTOR VARIANCE • 77115.15a ITO. liv. a 210.55

UNITS V IAN IOTA VPNI~~~iS a ~~~~~
IIIWU 1100 • ISIS POI NTS
U 1  lUL l
PAIN II— 1 -IS *0.11.21
tO IS- 111-0 13.10.21

~~~1105 h ARTs S N  UP 0 1

95

Is - 

-



A 1ISN~ O A O Y 2 N J  3Ii3Nfl4
I
VI— —

C
. J D

LU C~)0I

~~. —. a. a-a-
I i i —

-‘($10)-£UC_ .)
(fl~ ( (.~~Z= 

~~~ ~~~~~I 0 ~~~LU
~~~~LsJ O) 0~~~-~LI Ct) ~~ ~~ LU ~~LU - LU CU> LUO LSJ Z ZE, ~~~~Cl, 

~~~~~~~~~~ Li..
I Doll , P_0000(.O .—.LJI—-

I tU tU
-~~~~~~~~~ ~~ LI) LI) 

~~~ U) — (-I
I I LU0 -~~— — OIL)

CO LU ~~ 0I
0- a-

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

I
a. C I  CS N Cl UP SI 555 MS MS is~~stPla ,I,3, ’f lIj ~~3I

96

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

,.

~ 

. ~~~~~~ . .-. . .4~~~~.



1 000 o v • ‘ -.

12

600 I0
~~ \ l5

09~ \

200

-200 :~~ 
69-1I-0L/”l

-600 . . . 
28~~~

1

-1000 . . . . 3 175R 1H /
-800 -‘100 0 ‘100 800 /

WEST MN/SEC ERSI 6 22

18 t
69-1-07

25

0 ~ 200.
KI L OMET ER3

317 5R 1H
105 P1

65- 1 -07 TI 69- 111-03

97

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



_____________

•1
J

04* I31*  11158 4508 1*1* 4011

_ _ _ _ _ _ _  

,I.II~~I!

~~
i s

I I l II• ~~~ I 1~
15* 14* 4* 0*

98 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ — - -~~~~-— -- ——



-~-.-‘-.r-~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

t 
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Data nu~~er__3176

Instriasnt MD. : 14—203 ~~~~~~~‘ Magnetic tape current meter

_____ 
207 a 

~~~~~~~~~~ 
2681 m

Start time: 69—x—06 145330

Stop time: 69—XI I—03 173830

Duration s 58d 2h 45. Os

S~~ ling cb ss Interval

ties between strobes — 5 • 27 seconds

no. of strob es per interval — 24

interval ties — 900 seconds

C0Il~~~ Sz
Digital clock - 15 seconds too slow over 3 month period .

STAT S DATA! 31700150

LAST NIOTIl 1P~~~ . me..se LAST 1 NORTHHEAP • -11.21 —50.01 151.01 a CSV$AIAIICE • 10720.52ITO. (AR . • 3.35 3.01 1.01 • ITO. CNN. I? CIVARIRIICE • 157.11VARIANCE a 3$5$$•5$ 55510,57 15000 10 • 510. ICY. V C$VAR IANCE a 01050.11ITO SLY. • 177.55 211.50 115.00 • CORACLATIUN CIV?ICIEIfl • .230iuois,is • 210 1.11 10 * • VECTOR MEAN • 50.77*LINUS • — .1* — .10 .10 • VCCTIA VAR IANCE • Sh Il lS
a ITO. ICY. • 221.1$

UNIT S I? IAN DATA VARIASLES a AN/SEC
SAMPLE $100 a $550 PIINT S
Va_b =1PAIN $5. N -DI 10.13.30
TO II— 111—01 11.11.11
SIMATISI U NYI I N  U P  O S
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Mooring No. 31.8

Set 69 Oct 06 39° 19.7W 70’ 02.8W
Tsar Month Day Latitude Longitude

Set by ~~~• Gifford 
— 

R. V. Atlantis ~ c i.. 
__________

Retriev.d )$ Day

Retrieved by R. Heii~~iller Ship a. ~~~~~~ Cruise 97

Purpose of Mooring: Horizonta l array with station 317 and 310 at Site 0.

Mooring Type : Surface mooring.

Data Instr~~snt Depth
IRsmbr lO bsr Meters Coments

3181’ 14—209 M.C .N. 12

3182 14-205 M.C ,M . 52 Electronic problems

3183 14-127 M .CJ4. 104 Tape advance problems, also vane
missing

3184 If—196 14.C.fl. 206 Lost

• 3185 14—214 M .C.M. 1008 Lost

Water depth 2545

I

I
C0ISI~ ITS OW MOORING:

The release did not release so the mooring was hauled. The mooring line broke
below the first three current asters.

H 
.— . ,~ —• - -.-— 
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Y Oats ~~~~er iisi

Instr asat Na. $ 14-209 ~~~~s Megnetic ta9s current ast r

~~~~~~~~ l 2 m  ~~~~~~~~~~~ 2545 m

Star t ti~~~: 69—x—06 182330

Stop time: 69—XII- 04 015330

Darati asi 58d 7h 3~~

S~~~lizig ch s: Int rval

ties between strobes • S • 27 seoosds

no. of strobes per interval • 24

interval time — 900 s•conds

Digital clock - 8 seconds too slow over 3 month period .

SIlTS $0111 31111101
(NT NNTN SPECS a seen. LAST I NIRIIISEAN • til lS 55.75 100.11 • (IVANJAIICE • I1002.10ITO. (RN . • 0.10 0.10 2.15 • ITS. (RN . U? CSVAP IRIICE • 55 1 1.1 %VARiAN CE • 111517.1$ 111550.31 31317.11 • ITO. ICY . OP _CIVAR INNOC • 100000.15510. StY . • 511.05 070.10 00.55 • COM(IJTII$ CICU ICIEIII • .111KUNTISIS • 1.05 1.71 1.15 • YCCTI* MCIII • 111.7$11(50(11 • — I I  — .0* — I I  • VLCTOA VARIANCE • 171111.01.575. 0EV. • 011.11

UNIT ! 5? NAIl INTl VARIASLES • ISN,’ItC
IRISPLE tilE • 1100 POiNT!
IPANNINS IONIC

• POOP II— 5 —00 15.11.10
11 $0— *11—50 11.15.10
ANIATI0N 51 10?! 7 W  100 0!

_ _ _  ~~~~~~~~~~~~ 
..T...~ ~
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lydrostatiQul Data

Latitude 1.u~itais Psqe

CI—92—196 39• 07.O’i 70 00.0 5 112
CI—92-89S 39’ 02.3 5 70’ 02.1’S 114
CI-’92—903 31’ 09.45 70’ 06.5 5 116
CI—9S-922 31’ 104’S 70’ 01.2’V 115
CI-95—924 34• 01.0’S 70’ 04.7’S 120
*15—53—1550 39’ 09.0’s 70• 03 9’S 122
*11—53—1551 3•• 11.0’s 70~ 02.0’S 124
*15—53—1552 3*’ 12.5’s 7~~ 05.0’S 126
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