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ABSTRACT

Summaries of wind and current observations from moored stations
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
’l.\ ‘ 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

;Q This volume is the tenth of a series of Data Reports intended to
; present, in summarized form, measurements collected from moored ocean

stations. The following is a list of preceding reports.

- ‘ Volume 1 - Webster and Fofonoff Data from mid 1963

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

3;:; Volume 3 - Webster and Fofonoff Data from mid 1964

:i‘ Volume 4 - Pollard Data collected in 1965

4 Volume 5 - Tarbell and Webster Data collected in 1966 .- 4)-73¢0 ¢ (

A Volume 6 - Tarbell Data collected in 1967 - A0- 7682 3¢/
z‘-l ‘ Volume 7 - Chausse and Tarbell Data collected in 1968

2 _ Volume 8 - Pollard and Tarbell Array data from 1970

) Volume 9 - Tarbell, Briscoe and Chausse IWEX data from 1973 .. #0=-/7020 5523

The back-up recovery system designed in 1968 (Berteaux and
Heinmiller, 1969, W.H.O0.I. Ref. 69-7 (unpublished manuscript) proved

its worth in 1969. Tests of wire samples and wire in moorings were
i : continued ,{r 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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the skills of the project support personnel are invaluable. As the
; Project expanded, more people became involved and specialization started
to divide the group into segments. The basic groups became oriented

e around Instrumentation, Engineering, Operations, Data Processing and

f; of course, the glue that holds us all together, Science.
The instrumentation group became responsible not only for main-
taining the instruments but also for improving them and designing

o 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.

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.

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

;Wf % then arrange the data into forms used by the scientists to interpret
. | the data.
Aig 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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/ pata Location

~——£> 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%1 N, 044;%9 9'E; moorings 304 and
305 were Gulf Stream moorings at 36“323 4'N, 70 %0 2'W and 36 4‘./3 N,
OAC&Q 3'W respectively. Mooring 314 was set at Site L at 34%2 7'N
Oy 62'W The rest of tlrge data were collected from moorings set in the
vicmity of Site D, 39‘J 10'N, OAfSO'w.\ See figures 1 and 2 for positions

of the moorings __relaf:;v__e_ to land.
’;ﬁ'his report presents data from the first part of 1969 only.g/

W.H.O.I. Ref. 76-41 (unpublished manuscript) for data from late 1969.
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viii




29§ URAURUJBLLPAY Ul 31S bButuooy z aunbiy

A 3asevm

i |
m

'uwllulnlwhﬂ:l.\l ——r g e — — = — = = — = =0 ]




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
3 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. .

1 Current Meter Data Selection

5 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 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 'O' 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 3B.

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
W.H.O.I. Ref. 76-41 (unpublished manuscript).
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9 { i 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 l-hour measurements and
the other made 12-hour measurements. The l-hour clock had a 4 lobe cam
! , on the one-hour shaft which actuated a switch to turn on the recording
3 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,

j § a 4 bit instrument number to identify l12-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.

The accuracy of these clocks was *10 seconds per day.

Data times are specified in this report in the following crder:
year, month, day, hour, minute and second. Therefore 69-IV-16 115712
is April 16, 1969 at 11 hours, 57 minutes and 12 seconds.

\
A e
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Back-up Clock Information
:“f 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
‘?ﬂjﬁ in case of a clock problem provide back-up time information with which

4 | 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

e simplified the task of assigning times to data records.
1f:~. : The procedure to place artificial events on tape is as follows:

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

-

e e S 2O s M

two recording intervals with its rotor taped so it cannot

move causing a zero rotor speed on tape.
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During the recording cycles of two succeeding records untape
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

instrument off 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 time signals from stations
WWV or CHU.

This procedure also is useful with digital 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 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.

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

Ll & e, e o

B 1 298 - The first three digits are the mooring number,

o 1 - The fourth digit indicates the position of the instrument

A 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

5 ; f editing done can usually be inferred by the position of

‘H the letter in the alphabet. If no editing has been done

k- 1 the symbol § is used.

s E 900 - The averaging interval, 9CO seconds. 1H would indicate a

l-hour averaging interval.

- ‘ Data Presentation
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.O.I. Ref. 70-37 (unpublished manuscript).

The mooring page uses the following.

2 data presented

M.C.M. magnetic tape recording current meters

M.W.R. magnetic tape recording wind recorders

tensiometer

Tens.

Tel. Tens. telemetering tensiometer

D.R. depth recorder

Temp. temperature recorder

Volt. Dig. voltage digitizer

Vib/Ten tensiometer with accelerometer added to measure vibration

Press. Rec. pressure recorder

xvi




% 1 | Data Summary ?

:E,‘ The first page of the data summary lists the.main features of the

e
ikl

data series collected from that instrument. The type of instrument.
the sampling scheme, and the timing of the sampling are listed as are
3 the start and stop times of the useable data. All times are Greenwich
f 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

calculate the statistical parameters and descriptions of the various

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

below.

. Histograms
/ 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-

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

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

b Statistics (STATS)

’ Standard statistical parameters are calculated for data in the

'f? ‘ time range given at the bottom of the table. If there are n speed

and direction values in a sample, and we define Ei = si sinOi, Ni = si cos Oi'

then for A

E, N, and s,

” 4 n
3 ; d Y l

e mean, A = — A,

% n i

[ - | i=1

n
* | . S R . ST
i variance, OA b Ai - A

: - i=1

‘:f" ! OA

. standard error of the mean = —

.. / :
|

‘*%?4 !
7-'}3 ¢ 1
tﬁ'. ; standard deviation = 0

4

) A

’ |

45 - | xvii




n e | i
114 s_ggz g L=
skewness = 5: = 2: Ai - Ai + 2A
i=1 i=1
-
P
n i n B T 2
kurtosisr-'-lT-]LZ A?~4—&ZA?+§}'ZA?-3;
CA n 1 n 1 n 1
i=l i=1 i=1
-

The program also computes "East and North" statistics,

S

n
covariance, M = Z Ei Ni -EN
i=1

n
, - 1 SO

standard deviation of covariance, 0 = — E (E.N.)2 - E.N,
m n e ii

i=1
0m
standard error of covariance = —
n
¢ - M
correlation coefficient, M = -
oEON

STATS also computes these parameters related to vector quantities:

E? + N2

the scalar amplitude of the vector mean, Vm = ; vector variance,

v: =
v

N

2 35, At
(OE + ON). standard deviation = Vv’

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 Diagram (PROVEC)
The EAST and NORTH progressive displacements are computed from the
SPEED and DIRECTION values of one recording cycle. The plot begins with

xviii




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.

The number of degrees of freedom for the first 40 plotted points
is given by Vv =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
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 4




the next 6 over five times as many, the next 40 over ten times as many,
the next 15 over twenty times as many, the next 6 over fifty times as
many, the next 40 over 100 times 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=ams
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 - 2/9Vv 12/57331/’ where 2 = 1.28375 for
80% confidence limits, Z = 1.645 for 90%, 2Z = 1.96 for 95% and
2 = 2.5757 for 99%. 1In the example above, if the HKE spectral plot
label had indicated 2 pieces and averaging over 8 adjacent frequency
bands then Vv =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 Vv < 30, one must obtain confidence intervals from Chi-Squared

distribution tables in standard statistical references.

XX




STATION 289

178" TOW CABLE WITH
POLYETHYLENE JACKET

5/8" PLAITED NYLON

. i 6

I T}

1T 3

i

==-sa=

T

4 FT ORE SPHERE WITH
LIGHT AND SPHERE

Im CHAIN
PRESSURE RECORDER - 289/

100 m

CURRENT METER - 2892

500 m

CURRENT METER - 2893

500 m

CURRENT METER - 2894

500 m

CURRENT METER - 2895

500 m

CURRENT METER - 2896

400 m

66 m

85 m NYLON WITH 29 GLASS SPHERES
SPACED EVENLY APART
ACOUSTIC BEACON

I0m

ACOUSTIC RELEASE, AMF

15 m

3 m CHAIN
2 1,500 LB STIMSON ANCHORS




Mooring No._ 289

‘W
e
B

Set 69 Jan 22 38° 01.0N 04° 59.9E
Year Month Day Latitude Longitude
f | Set by R. Heinmiller ship R. V. Atlantis II Cruise 49

£ 69 Mar 12
Retrieved 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).

5'* Mooring Type: Subsurface
/
k Data Instrument Depth
Number Number Type Meters Comments
?m § 2891 T-463 Press. Rec. 123
k ) 2892+ M-209 M.C.M. 211
] 2893* M-205 M.C.M. 713
: 2894* M-206 M.C.M. 1215
2895* M-210 M.C.M. 1717
ki 2896* M-211 M.C.M. 2219
=
Water Depth 2833

COMMENTS ON MOORING:




' Data number 2892

;} Instrument No.: M-209 Type: Magnetic tape current meter
: Depth: 21l m Water depth: 2833 m

. ‘ Start time: 69-I-23 001900

L Stop time: 69-III-12 101900

Duration: 484 10h

Sampling scheme: Interval
time between strobes = 5 seconds
.} 7 no. of strobes per interval = 24
3 |
ii ; 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.

STRATS ORTA/ 28920900
ERST NORTH SPEED » wunaen ERST & NORTH semmn
MERN = -8.95 20.71 78.66 = COVARIANCE = -322.9
3T0. ERAR. = .83 .82 .56 = STO. EAR. OF COVARIRANCE = $2.73
VRRIANCE =  3164.981 3963.43 1448.73 = STD. DEV, OF COVRARIANCE = 3585.48
STD. DEV. = 56.26 62.96 $8.08 » CORRELATION COEFFICIENT = -.001
KURTESIS = 2.42 2.81 3.61 = VECTOR MERN = 22.56
SKENNESS = -.15 .18 .88 » VECTOR VRRIRNCE = 3S84.17
« STD. DEV. = §8.70

UNITS OF RAN OATA VARIABLES = M/ SEC
SAMPLE SIZE = 46uS POINTS
SPANNING RANGE

FRON 69- I -23 00.18.00
10 68- II]-12 10.18.00

DURATION 4B DAYS I10H OMW OS
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Instrument No.: M-205

22232: 713 m

Start time: 69-I-22 225800
Stop time: 69-III~03 174300
Duration: 394 18h 45m

Sampling scheme: Interval

Data number 2893

TyPe: Magnetic tape current meter

time between strobes

no. of strobes per interval

interval time

COMMENTS :

Water depth: 2833 m
= 5 Sseconds
> 24
= 900 Seconds

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.
collected data is about 8 days.

The time difference between the edited data and the
It is as if the collected data had sampled

at a rate greater than 900 seconds causing fewer records therefore less time.

STRTS

ER3T NORTH
MERN - -14.78 -7.01
STD. ERR. = 43 A1
VARIRANCE = 710.46 848.86
STD. DEV. = 28.85 25.47
KURTBSIS = 2.85 .27
SKEWNESS = .13 ~.20
UNITS OF ARN DOATR VRRIRBLES =
SAMPLE SIZE = 3820 PBINTS
SPANNING RANGE
FROW B89- [ -22 22.58.00
10 69~ 11]1-03 17.43.00
OURATION 39 DAYS 18 H US KW 03

DATA/ 28930800

SPEED
35.97
.30
333.27
18.28
2.31
.85

WA/ SEC

(LILL EAST & NOATH
COVARIANCE

STD. EAR. OF COVRRIRNCE
STD. DEV. OF CBVRRIRNCE
CORRELATION COEFFICIENT
VECTOR MERN

VECTBR VARIANCE

STD. DEV.

(LLLT]
-117.12
12.78
780.61
-.172
16.37
879.88
26.07
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Data number 2894

Instrument No.: M-206 Type: Magnetic tape current meter
Depth: 1215 m Water depth: 2833 m

Start time: 69~I-22 232500

Stop time: 69-III-11 122500

Duration: 474 13h

Sampling scheme: Interval

time between strobes = 5 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. |

STATS DATA/ 28S4FS00
EAST NOATH SPEED w ununs EAST & NORTH [TITT]
MERN = -13.61 -11.26 31.17 =« COVARIANCE « ~108.76
STD. EAR. = I .28 .20 = STO. ERR. OF COVARIANCE = 7.3
VARIANCE = 445.70 393.37 178.18 » STO. OEV. OF COVARIANCE = 4yey.20
ST0. DEV, = 21.11 18.03 13.39 « CORRELATION COEFFICIENT = -.262
KURTOS]S = 2.69 2.01 2.69 » VECTOR MERN = 17.68
SKENNESS = .04 -.08 .78 » VECTOR VRRIANCE = y19.54
« STO. OEV. = 20.48

UNITS OF AAN ORTA VARIABLES = Mn/SEC
SAMPLE SIZE = 4S65 POINTS ]
SPANNING RANGE

FROMW 69- | -22 23.25.00
10 68- I[I-11 12.25.00 :

OURATION 47 DRYS 13 H ONW OS
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Data number 2895

Instrument No.: M-210 Type: Magnetic tape current meter
Depth: 1717 m Water depth: 2833 m

Start 'time: 69-I-23 001435
Stop time: 69-III-12 101435

Duration: 484 10h

T e

Sampling scheme: Interval

BB S & My o e G ot 25 3 Lo

time between strobes = 5 seconds

TR
¥

no. of strobes per interval = 24

interval time = 900 seconds

COMMENTS : 5 ‘
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.

STATS DATA/ 28856800

| EAST NORTH SPEED u sssemm EAST & NORTH LT
i MERN - -15.86 -7.96 86.55 » COVARIANCE @ -61.31
| STD. ERR. = 44 42 «32 » 3TD. ERR. OF COVARIANCE = 15.682
§ VARIANCE = 008.3S 82s.12 U84y.88 = STD. DEV. OF COVARIANCE = 1085.18
i STD. DEV. = 30.18 28.72 22.02 w CORRELATION COEFFICIENT = -.07N
| KURTO31S .= 3.59 S.9U S.2U « VECTOR MERN - 12.78
i SKENNESS = .S8 -1.00 1.01 = VECTOR VARIANCE = 887.23

= STD. DEV. - 29.4S

UNITS OF MAN DATA VARIABLES =  MM/SEC
SAMPLE SIZE =  4BYS PBINTS
g SPANNING RANGE |
! FAOMW 68- [ -23 00.14.3§
10  68- I11-12 10.14.88

DURRTION 4B DAYS 10H OM O0S |

15
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‘;.-4 3
3 Data number 2896
; Instrument No.: M-211 Type: Magnetic tape current meter
AR :
: Depth: 2219 m Water depth: 2833 m
E Start time: 69-I-22 224800
1 : Stop time: 69~II-22 090300 ]
i g
i b3
t H Duration: 30d 10h 15m
? 8 Sampling scheme: Interval
s 1
g : time between strobes = 5 seconds
}' no. of strobes per interval = 24 i
£ v
; interval time = 900 seconds ;
: .
i
1 COMMENTS :
% The clock information on this data file was extensively edited by i
Dr. H. Perkins for his thesis. The data presented here have had bad data 1
1 ; values removed but not the Perkins time adjustment. Time difference is
¥ i less than two hours.
: Compass assembly leaked causing problems with the compass values.
i Vane follower sticks February 20, 1969. The quality of this data file is
b very poor.
i i
:
g ! |
‘n{ § STATS ODRTR/ 28S6E900
g ¢ | EAST NOATH SPEED » wwuaw EAST & NOATH wnnnn
2t i MERN - -6.69 -17.48 26.59 » COVRARIANCE = -8.82
3 f 370. EAR, = .30 .28 .21 = 3TO. EAR. OF COVARIANCE = 7.28
4 § VARIANCE = 255.59 232.668 131.32 #« 370, DEV. OF COVRRIANCE = 384.24
Ty g STD. DEV, = 15.89 15.25 11.46 « CORRELARTION COEFFICIENT a -.037
ol | KURTOSIS = 3.17 3.01 3.64 = VECTOR MERN = 18.71
o ; SKENNESS = -.01 -.08 1.22 « VECTOR VRRAIRANCE = 244,13
; « STD. DEV. = 15.62
y % UNITS OF RAN ORTR VARIABLES = MK/ SEC
K
? SAMPLE SIZE = 2922 POINTS
Y ! SPANNING RANGE

FROX 88~ | -22 22.48.00
T0 89- 11 -22 09.03.00

el OURATION 30 DAYS 10H 1SH O3
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LIGHT
RADIO
WIND RECORDER - 290/

TENSIOMETER
3 m CHAIN

VIB /TENS RECORDER - 2902
SWIVEL

CURRENT METER - 2903

500 m | x 19 BERGEN
GAC, USED

VIB./TENS RECORDER - 290+
STATION 290 ACCELEROMETER ON I m CHAIN

CURRENT METER - 2905

500 m SAME BERGEN

500 m SAME BERGEN

—_——————

500 m 9/16" NYLON

365 m 9/16" NYLON

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

Sl

AMF ACOUSTIC RELEASE,
L} TRANSPONDING

35 m 3/4" NYLON
15 m 5/8" NYLON

4800 LB STIMSON ANCHOR
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Mooring No. 290

Set _69 _ Apr 16 39° 10.9N 70° 02.5W
Year Month Day Latitude Longitude
Set by _R. Heinmiller Ship R. V. Chain Cruise 90

09 ARX 24
Year Month Day

Retrieved

Retrieved by R Heipmiller 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: Surface

Data Instrument Depth
Number Number Type Meters Comments

2901 W-101X M.W.R. -0-

2902 Ser. 2 Vib/Ten 10

2903* M-151 M.C.M. 16

2904 Ser. 1 Vib/Ten 518

2905* M-198 M.C .M. 521 Rotor out of its bearings at recovery
Water Depth 2682

Hydrographic Stations
R. V. Chain cruise 90 Station 872 A

R. V. Chain cruise 90 Station 873
R. V. Chain cruise 90 Station 878

COMMENTS ON MOORING:

Canadian vessel "Jean Frances" reported fouling her longlines in mooring on
April 23, 1969.

ERRGLS gt e
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Data number 299}“,_

NER—————.

Instrument No.: M-151 TYpe: Magnetic tape current meter
Depth: 16 m Water depth: 2682 m

Start time: 69-Iv-16 115712

IPEPOUSISSE— ERSSSIESES S S
s

Stop time: 69-1V-24 160712
Duration: 84 4h 10m

Sampling scheme: Continuous

{ : one reading every 5 seconds

COMMENTS :
it
i

e
4. ; STATS DATA/ 2903A300

$ 2
- EAST NORTH SPEED w wawww  EAST & NOATH nnun
b1 ¢ MERN - W2.02 197.82 520.40 » COVARIANCE - 30408.34
% STD. EAR. = 5.52 u.27 $.77 » STD. EAR. OF COVARIANCE =  2880.85
% : VARIANCE = 71802.46  42852.15  78483.55 « 3TD. DEV, OF COVARIANCE = 138783.17
o ‘ STD, DEV. =  267.96 207.25 280.17 « COARELATION COEFFICIENT = . 548

Fo ; KURTOSIS = 2.09 .13 1.95  VECTOR MERN = ugu.sy
e, SKENNESS = -112 .57 .10 » VECTBR VARIANCE = 57377.30
¥ - { « ST0. DEV. = 239054
e
% 8 ¢ UNITS OF ARW ORTA VARIRBLES =  WA/SEC
gV, 2 :
. ' SRMPLE SIZE = 2355 POINTS
e ¥
¥ i SPANNING RANGE
r FROW 68- IV -16 11.57.12
1 10 68- IV -2u 16.07.12

OURRTION B8 DAYS 4 H 1OM OS
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4
i 3 Data number 2905
3 Instrument No.: M-]19g Type: Magnetic tape current meter
Depth: 521 m Water depth: 2682 n
;
! Start time: 69-IV-16 130022
.
E | Stop time: 69-1V-24 154022
r 5
- Duration: 8d 2h 40m
4
t | Sampling scheme: Continuous
]
one reading every 5 seconds
|
COMMENTS :
o
y
E ! STATS DATA/ 29055300
By | ERST NORTH SPEED » wwwus EAST & NORTH -
e ! MEAN - 80.89 73.84 127.71 = COVARIANCE B 321.89
St STD. ERR. = .86 1.48 1.13 = STO. ERR. OF COVARIANCE = 161.18
r iﬂ g VARIANCE = 2132.48 5118.27 2869.18 » 3TD. DEV. OF COVARIANCE = 7782.22
o) ’ STD. DEV, = 48.18 71.55 S4.48 = CORRELRTION COEFFICJENT = .087
KURTESIS = 2.83 3.30 2.78 » VECTOR MERN = 109.66
o | SKENNESS = .05 -.02 .53 » VECTOR VARIANCE =  3625.88
R f « STD. DEV. = 60.22
) ¥
5 tj * UNITS OF RAN ORTR VARIABLES = MM/SEC
&y

SAMPLE SIZE = 2337 POINTS
SPANNING RRANGE
FROMW 69~ [V -16 13.00.22

OURRTION B DARYS 2 H 4OoMW 0S8
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STATION 29I

RADIO

SYNTACTIC FOAM FLOAT

I'm NYLON (TAPED)
IO m 9/16" NYLON

CURRENT METER - 29/

CURRENT METER - 29/2

IO m 9/16" NYLON

AMF RELEASE, TRANSPONDING

85 m 9/16" NYLON

2 m CHAIN
800 LB. STIMSON ANCHOR
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Mooring No. 291

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

Set by R. Heinmiller Ship R. V. Chain Cruise 30

€9 Apr 24
Year Month Day

Retrieved

Retrieved by _R, Heipmiller Ship R. V. Chain Cruise 90

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

Data Instrument Depth
Number Number Type Meters Comments

2911* M-209 2581
2912 M-211 2583 Electrical problems with rotor

wWater depth

Hydrographic Stations
R. V. Chain cruise 90 Station 872
R. V. Chain cruise 90 Station 873

R. V. Chain cruise 90 Station 878

COMMENTS ON MOORING:

g 8 in, T pee RO TR AR ST AT
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Instrument No.: M-209

Depth: 2581 m

Start time: 69-IV-16 165533
Stop time: 69-1IV-24 144033
Duration: 74 21h - 45m

Sampling scheme: Continuous

one reading ever

COMMENTS :
STATS

ER3T NOATH
MERN - -359.18 28.24
ST0. EAR., = 1.18 .86
VARIANCE = 1063.6Y4 561.75
370. DEV. = 32.61 23.70
KURTOSIS = 2.16 2.78
SKEWNESS = -.33 -.47
UNITS 8F RAN ORTA VARIABLES = MM/ SEC
SAMPLE SIIE = 760 PBINTS
SPANNING RANGE
FROW 68- [V -16 16,.55.33
T0 69- [V -24 14,40.33

DURRTION 7 DRYS 2t H 45 u 03

35

Type:

Water depth:

v 5 seconds

ORTR/ 28110800

SPEED
57.82
84
672.23
25,83
2.51
.uo

(Ll E
COVARJANCE

3T0. EAR. ©
3TD. DEV. O
CORRELATION
VECTOR MERN
VECTOR VARAI
STD. DEV.

Magnetic tape current meter

Data number 2911

2682 m
ARST & NORTH L LLTT
- -25.96
¥ COVRRIRNCE = 54.56
F COVRRIRNCE = 1504.23
COEFFICIENT = -.0%4
= us.88
ANCE = 812.70
= 268.51
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1,000 m
16 16" GLASS SPHERES
SPACED APPROX. 2 m APART ON 40 m
OF 72" NYLON

500 m

CURRENT METER - 294/

CURRENT METER - 2942

23 m

CURRENT METER - 2943
23 m

CURRENT METER - 2944

STATION 294

ALL LINE ABOVE
BEACON CURRENT METER - 2945
172" BRAIDED NYLON

23 m

23 m

CURRENT METER -2946

23 m

VOLTAGE DIGITIZER - 2947

500 m

500 m

e O

ACOUSTIC BEACON
10 m 9/16" NYLON

ACOUSTIC RELEASE

10 m 9/16" NYLON
10 m CHAIN

800 LB CYLINDRICAL ANCHOR

e S Y A A i
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Mooring No. 294

Set 69 Apr 17 39° 10.3N 70° 00.0W

Year Month Day Latitude Longitude
Set by R. Heinmiller Ship R. V. Chain Cruise 30
Retrieved 83 Ap 26

Year Month Day

Retrieved by R. Heinmiller

Ship _R. V. Chain Cruise __ 90

Purpose of Mooring: 1) Shear measurements.
2) Electromagnetic transport measurements.
Mooring Type: Subsurface
Data Instrument Depth
Number Number Type Meters Comments
2941*%* M-142 M.C.M. 1512
2942* M-122 M.C.M. 1514
2943 M-204 M.C.M. 1541 Bad CRT-1 board
2944* M-159 M.C.M. 1564
2945* M-127 M.C.M. 1598
2946* M-170 M.C.M. 1614
2947 N/A Volt. big. 1641 No useable rotor, voltage data no good.
Water depth 2674

Hydrographic Stations

R. V. Chain cruise 90
R. V. Chain cruise 90

R. V. Chain cruise 90

COMMENTS ON MOORING:

Mooring was set anchor

Station 872
Station 873
Station 878

EIESE.
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Data number 2941

{ :

| Instrument No.: M-142 Type: Magnetic tape current meter
1

’ Depth: 1512 m Water depth: 2674 m

Start time: 69-1V-17 223700
Stop time: 69-IV-26 110700
Duration: 8d 12h 30m

} | i Sampling scheme: Interval

time between strobes = 5.27 seconds

no. of strobes per interval = 23

interval time = 900 seconds
\ COMMENTS :
i F %
a
f
.
o ’tJ
B
s STATS DATA/ 294183900
EAST NORTH SPEED w mmsnn EAST & NORTH (L]
HERAN = -33.86 18.19 43.51 = COVARIANCE - -4y .s1
STD. EAR, = .58 .66 .57 w STO. ERAR. OF COVARIANCE = 28.58
VARIANCE = 287.08 381.85 = 2688.67 = STD. DEV. OF COVARIANCE = 846.93
$T10. DEV. = 16.94 19.01 18.42 » CORRELATION COUEFFICIENT = -.138
KURTOSIS = 2.4 2.1 2.12 « YECTOR MERAN = 38.82
1 SKENNESS = .25 -.16 .19 = YECTOR VRRIANCE = 324.31
; n STO. QEV. = 18.01

UNITS OF RAN ORTA VARIRBLES = MM/SEC

t SAMPLE SIZE = 819 POINTS
g SPANNING RANGE
FROM 69- IV -17 22.37.00
~ 10 68- IV -26 11.07.00
QURRTION B OAYS 12 H 30M O0S
41
14
#
é

A P
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