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PREFACE
}The CHURCH ANCHOR Exercise is one of a series of quasi-
syr}épi,é ocean environmental acoustic measurement efforts sponsored
sin\ée/l 968 by the Long Range Acoustic Pmpagatiﬁri Project ;(RLR*'\‘PP?:,;"/Zé;,
The area of investigation encompassed 205N to 505N and 135, W =
to 155\}\W and the Exercise was conducted during August and September,
1973, The Exercise involved a total of 11 surface ships and platforms
from which acoustic sources, receivers, and environmental measure-
ment systems were deployed and/or towed,

The Vibroseis system, towed by the M/V MED SEAL was one
of three acoustic sources employed., The Vibroseis source is a
hydroacoustic device that is towable at speeds up to 5 knots and
91 meter depths, The source has a frequency range of 5 to 225 Hz v
and a source level range up to 200 dB//u Pa.mtrans-
mission log of the Vibroseis source is presented in this report,
Ar, C, Brancart of B-K Dynamics, Inc, served as Unit

Investigator aboard the A\I/V MED SEAL during the Exercise,
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I. SUMMARY

1. (U) OVERVIEW

The primary mission of the M/V MED SEAL as part of the CHURCH
ANCHOR Exercise was the deployment of two hydro-acoustic sources
(Vibroseis) at various depths, frequencies and power levels, The origi~
nally prescribed track and schedule were modified during the course of
the cruise due to very poor weather and resultant limiting of source
deployments, The track made good is presented in Figures 1 and 2;
ship's position at significant times is given in Appendix A,

The two MED SEAL Vibroseis acoustic sources are categorized
as "shallow", 18 m (60 ft) noﬁlmﬁ and "deep", 91 m
(300 ft), (Two challow transducers were actually used alternately. )
During the Exercise, the shallow source transmitted for 223, 5 hours
representing 85% of the scheduled transmission time, The deep source
transmitted for 195, 25 hours representing 51% of the scheduled time.

2. (U) VIBROSEIS SYSTEM DESCRIPTION

The Vibroseis system is a seismic energy source that has been
applied to soil tests, geophysical explorations, and seismic communica-
tions, The system was first developed by the Continental Oil Company,
then upgraded by numerous other firms, and is presently being used by
Delta Exploration Company of Houston, Texas for their on-shore and
off-shore seismic work, The LRAPP office contracted Delta in June of
1972 to produce an 18 m (60 ft) sound source to be used in a Mediterranean
operation in August of 1972, This required doubling the depth capability
of the presenfly available 9 m (30 ft) seismic source. At the same
time, Delta was requested to design and fabricate a deep 91 m (300 ft)
source, The system was air shipped to Bermuda, and after installation
on the vessel, system calibration tests were conducted, In October of
1972, long range coherence experiments were conducted in Bermuda
waters, During December, the CHURCH GABBRO Exercise was conducted
in the Caribbean, In summary, the shallow source was operational as
required, the deep system was air transportable, but the latter unit
experienced equipment problems that would require further development,

In the spring of 1973 following a competitive procurement which

was awarded to Delta Exploration, vibroseis system calibration and
acceptance tests were conducted off San Diego. Upon completion of these
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tests, the viuroseis system was used as the hydroacoustic CW source
for the CHURCH ANCHOR Exercise.

The Vibroseis hrdro-acoustic system consists of two trans.:ucers,
hydraulic power supplies, servo electronics and an air control system.
The transducers (MARK 1IV) consist of two 122 cm (48 inch) diameter
hemispheres connected by a hydraulic ram capable of mechanical expansion
and contraction of the surfaces relative to each other to produce a desired
acoustic pressure wave. It is thus a rough approximation of the classical
"pulsating sphere' sound source. The transducers were capable of
operating at various depths to a maximum of 146 m (480 ft).

The transducer is coutrolled by a four stage electro-hydraulic
servo system. The electronic system consists of modular uaits which
contain circuits to process and control the feedback loops from the
transducer. The basic input to the electronic system is the desired wave
form; the system is then servoed to follow this wave form. The hydraulic
supply consists of self-contained diesel engines driving variable displace-
ment pumps capable of maintaining constant pressure with variable flows.

The primary frequency range of the Vibroseis system is 10 Hz
to 100 Hz, but it may also be operated from 100 Hz to 250 Hz at reduced
power output levels. Maximum source level over the primary frequency
range is 190 to 207 1B//#Pa. Distortion of the acoustic signals is
approximately 10% at 30 Hz with a phase stability on the order of +1
at 40 Hz and 63 Hz, -

Figure 3 illusirates the towing configuration. The towing
mechanism consists of the leading line, pipe and hose assembly and the
retrieval line. The required hydraulic, electrical and air circuits are
routed through the pipe and hose assembly, which in turn is connec’ed to
the leading line in such a manner that the whole assembly represents a
faired structure. The towing forces for the transducer are taken by a
wire rope assembly; the retrieving line is used to raise and lower the
projector.

3. (U) SOURCE LEVEL MONITORING SYSTEM

The Vibroseis source power levels (two shallow sources used
alternately, one deep) were monitored by receiving hydrophones mounted
3.7 m (12 ft) from the geometric center of each source. The hydro-
phones were calibrated USRD Type F36 transducers obtained from the
Naval Research Laboratory Underwater Sound Reference Division in
Orlando, Florida. A spectrum analyzer with CRT display monitored the
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signal output as measured by these hydrophones on a continuous basis and
was used to tune the fundamental signal output as to both frequency and .
power level, A Visicorder was also employed to provide periodic (ap- -

[ IS
Wirvacen
T e

proximately every 15 minutes) hard copy records of the signal, Following h;‘ i
? Exercise operations these records were used to compute actual power :
levels of the sources by correcting for instrumentation conversion factor, -
hydrophone sensitivity, and low frequency roll off. These computations i
and corrections are discussed in Section II, Data Reduction,
4. (U) SOURCE DEPLOYMENT s
A summary of Vibroseis source transmissions is presented in ”
Table 1. The transmission periods are shown together with frequency 8
and sound power level of the fundamental frequency, source depth, and -
transmission cycle schedule. The sound power levels shown in the table
are arithmetic means of the measured power levels during the transmission wh
period with variance of the power level indicated where appropriate,
The detailed Vibroseis source transmission log, which includes J:
every data point and plots of source power level and depth vs time for
all transmissions is presented in Section III, VIBROSEIS SOURCE T
TRANSMISSION LOG, ok
i
5. (U) EQUIPMENT PERFORMANCE
During the major portion of the transmission periods, it was i

possible to maintain source power level within + 1 dB of the average value
of power level being transmitted, Generally, p—dwer level variations
became greater and the number of extraneous frequencies in the spectral
output increased just before system failure, Towing depth of the source
was generally maintained within + 10 m of the prescribed depth for the deep
source and + 2 m for the shallow source,

System performance generally deteriorated with time following

start of transmission. As presently configured, a gross estimate of the ~,,.
time between failures i$ 20 hours. Once the system has failed, approxi- )
mately 12 hours repair time is required. In periods of sea state greater "1
than 2, turn around time is increased due to the wet and hazardous .,§

condition of the fantail where the source is repaired. Sea states greater
than 4 prevent deployment of the deep source and accelerate system

failure, Figure 6 is a graphical representation of the prevailing Beaufort
wind scale vs time, indicating the weather during scheduled operating periods
was extremely poor, A detailed review of the recorded data indicates the

-

direct relationship between source transmission quality and quantity and éﬁg
weather conditions.

1-8 3
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gﬁ SUMMARY OF VIBROSEIS SOURCE TRANSMISSIONS §
r EVENT| TRANSMISSION |FREQ | SPL DEPTH!| TRANSMISSION| NOTES
?; # TIME GMT Hz dB//p Pa CYCLE (See Pg.
MS Start Stop Meters | SCHEDULE A-14) §
§, 002 290300 | 290755 11 {177, 178 19 0X00 to 0X10 (1) ‘
183, 187
7= 192 ’ ;
i 23 |171, - 19 | 0X15 to 0X25 ;
188, 194 :
- 192 ;
g‘- 38 |169, 169 19 | 0X30 to 0X40 !
176, 180 :
P 188 .
i 100 |164, 168 | 19 |0X45 to 0X55
176, 180
S 186
. 002 312045 010040 11 -, 183 | 110 0X45 to 0X55 {1)
. 181, 185 &
; 23 {184, - 110 0X00 to 0X10 (2)
B 194, 190
: 38 181, 184 | 110 0X15 to 0X25
z.. 189, 192
100 177, 182 | 110 0X30 to 0X40
- 187, 188
- 003 292000 |{292308 38 - 18 - (3)

R 300215 |311738 38 |181+1 18 0X00 to 0X08

o . 0X15 to 0X23
s 0X30 to 0X38

: 0X45 to 0X53
S

A 005B 030000 031000 38 (176 + 20 Continuous
] i
gL 007 031400 |040800 100 |192 + 1 19 0X00 to 0X55
3 031400 |040£90 38 {196 + 9 98  |0X00 to 0X55
*‘* 009 041900 1051400 100 {192 +1 19 0X00 to 0X55
g 041900 051400 38 {196 +1 103 0X00 to 0X55
g 2 - s
£ 013 062000 071600 | 29 |190+ 2 19 |0X00 to 0X55
E ) 0€2000 {071600 38 [195 +1 112 0X00 to 0X55 (4)

% *The nomenclature used to represent the transmission cycle schedule is as follows;

% 0X00 to 0X10 indicai:2s transmission occurred the first 10 minutes of the hour:

X the X indicates the cycle was repeated every hour, For example, the first trans- ;
?3 mission, the 11 Hz signal was transmitted from 290300 to 290310, 290400 to 290410..... 4
gg 290700 to 290710. -7 .
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CONHDEN“ Al TABLE 1 (Continued)
SUMMARY OF VIBROSEIS SOURCE TRANSMISSIONS
EVENT| TRANSMISSION |FREQ | SPL DEPTH| TRANSMISSION| NOTES
# TIME GMT Hz |dB//pPa - CYCLE |(See Pg.
MS Start Stop Meters | SCHEDULE A-14)
017 |080200 | 082000 38 1192 +1 19 | 0X00 to 0X55
080200 | 081000 29 195+ (1, 103 | 0X00 to 0X55
081000 | 082000 29 {1941 | 103 | 0X00 to 0X55
021 |092200 |[101723 29 181 +1 20 | 0X00 to 0X08
. 0X15 to 0X23
0X30 to 0X38
0X45 to 0X53
025 |092200 |100902 11 {187 + 2 105 | 0X00 to 0X08
23 [182% 3 105 0X15 to 0X23
38 |182% 2 105 0X30 to 0X38
100 [182+1 | 105 1 0X45 to 0X53
110900 |120423 29 {178 + 2 20" | 0X20 to 0X08
- 0X1% to 0X23
0X30 to 0X38
0X45 to 0X53
110900 |112250 11 {189 110 | 0X00 to 0X08 (5)
- 237184 110 | 0X15 to 0X23
38 {183 110 | 0X30 to 0X38
100 {182 110 | 0X45 to 0X53
027 (121200 {130753 29 {179 + 1 19 | 0X00 to 0X08
_ 0X15 to 0X23
0X30 to 0X38
0X45 to 0X53
121345 130308 11 186 + 3 105 |0x00 to 0X08
23 {185+ 2 105 J0X15 to 0X23
38 (182 +2 105 |0X30 to 0X38
100 |182% 2 105 }0X45 to 0X53
031 (151000 1151538 38 (193 19 0000 to 0008 (6)
Depth 129 37 0015 to 0023
Cycle 196 56 0045 to 0053
Down 196 72 0100 to 0108
197 94 0130 to 0138
198 110 0145 to 0153
198 128 0215 to 0223
197 i36 0300 to 0338
Repeat above
Cycle
I-8
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- TABLE 1

(Continued)

SUMMARY OF VIBROSEIS SOURCE TRANSMISSIONS

Y PR R e e

" s aseetn s ey
TS e B R DA,

o

ok

EVENT! TRANSMISSION |FREQ | SPL DEPTH| TRANSMISSION| NOTES
# TIME GMT Hz dB//p Pa CYCLE (See Pg.
MS Start Stop Meters | SCHEDULE A-14)
Depth {171600 171651 38 194 133 0000 to 0008 (7)
Cycle 194 128 {0015 to 0023
Up 0045 to 0051
Power [151700 {152153 11 180, 184 19 0X00 to 0X08 ()
Cycle 189, 194
197
23 1717, 181 19 0X15 to 0X23
184, 190
195
38 }175, 1178 19 0X30 to 0X38
182, 188
193
100 j177w, 177 19 0X45 to 0X53
182, 187
192
151700 }152153 100 [183, 185 131 0X00 to 0X08
189, 197
200
38 {184, 186 131 0X15 to 0X23
190, 195
199
23 |182, 184 131 0X30 to 0X38
190, 195
197
11 173, 187 | 131 0X45 to 0X53
186, 185
036 160530 ]161545 23 193 +1 18 0X00 to 0X05
{0X15 to 0X20
0X20 to 0X35
38 193 +1 18 0X05 to 0X10
{OX20 to 0X25
- 0X35 to 0X40
100 }193 +1 18 0X10 to 0X15
{0X25 to 0X30
0X40 to 0X45
I-9
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CONFIDENTIAL 1481E 1 (Continued)

SUMMARY OF VIBROSEIS SOURCE TRANSM ISSIONS

o %

EVENT| TRANSMISSION |FREQ | SPL DEPTH| TRANSMISSION| NOTES
# TIME GMT Hz dB//y Pa CYCLE (See Pg.
MS Start Stop Meters | SCHEDULE A-14)
037 161600 |162115 100 192+ 1 18 1600 to 1645
38 |193 %1 18 1645 to 1815
100 {192+ 1 18 1815 to 1900
38 192+ 1 18 1800 to 2030
100 [191 %1 18 2030 to 2115
038 |162300 |170945 23 [194 +1 19 0X00 to 0X05
0X15 to 0X20
0X30 to 0X35
"38 |193+1 19 0X05 to 0X10
- 0X20 to 0X25
, 0X35 to 0X40
100 |190 + 1 19 0X10 to 0X15
0X25 to 0X30
0X40 to 0X45
0(X-1)00 to
162300 |170945 11 {185 +1 105 0(X-1)45
(5 cycles only)
100 {198 + 1 105 0X00 to 0X05
- 0X15 to 0X20
0X30 to 0X35
23 1200 + 1 105 0X05 to 0X10
- 0X20 to 0X25
0X35 to 0X40
38 [200+1 105 0X10 to 0X15
- 0X25 to 0X30
0X40 to 0X45
039 {171000 |171515 100 J191 + 1 19 1000 to 1053
38 [192+1 19 1053 to 1215
100 {191 %1 19 1215 to 1300
38 |193+F1 19 1300 to 1430
100 f191+1 19 1430 to 1515
171000 (171515 29 197 +1 131 1000 to 1047 (8)
23 |197+1 136 1047 to 1130 :
11 [180%1 136 1130 to 1215
11 1821 132 1300 to 1345
23 [201%1 132 1345 to 1430
29 |195+1 130 1430 to 1515
1-10
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% ) SUMMARY OF VIBROSEIS SOURCE TRANSMISSIONS ‘

. EVENT| TRANSMISSION |FREQ SPL DEPTH| TRANSMISSION| NOTES ‘
i 4 TIME GMT Hz |dB//pPa CYCLE (See
MS Start Stop Meters | SCHEDULE Below)
i «a 201500 |210323 29 1193 +1 19 0X00 to 0X08 (9)
. 0X15 to 0X23
. 0X30 to 0X38
i 0X45 to 0X53
i R 221902 230655 38 {196 +1 110 0X00 to 0X55
i 241126 |241143 38 |195 +1 110 0X00 to 0X55 :
242135 |242155 38 |196 + 1 110 0X00 to 0X55 :
;o 260200 1261135 38 j192+1 110 0X00 to 0X55
!
i
260100 ]260155 38 192+ 1 18 0X00 to 0X55 (10)
1°
§,‘_ A 261135 1270547 38 (192 +1 100 0X00 to 0X55 .
270600 (270849 38 192 + 22 0X00 to 0X55 (10)
il
:
i
% ’ VIBROSEIS SOURCE TRANSMISSION NOTLS TO TABLE 1
i
> (1) Transmissions werc made at four frequencics and one power level per hour, for five separate
power levels and consequently, five hours of transmission for the shallow source, and for four
7 separate power levels, and consequently four hours of transmission for the deep source.
§ (2) The deep source did transmit from 291900 to 291956 at 100 Hz at 165, 170, 176, and 184 dB//uPa
b using the shallow source transmission schedute.
(3) The variability of the SPL wus too great (the difference in SPL was 10 dB); therefore making the
: value of the data highly questionable,
- (4) The SPL for the deep source was questionable in the time period 070715 to 071135, During this
time period, powcr level dropped down to approximately 151 dB//kPa. :
> - {5) The source broke down three times resulting in erratic SPL values. Unable to evaluate the
S variability of data duc to insufficient data points,
e (6) The*source transmitted at eight depths; eight minutes ON, seven minutes OFF and eight minutes
ON per depth; then 23 minutes OFF to lower source to next depth, Unable to evaluate the veri-
- ability of the source output due to insufficient data points,
% (7 This was the depth cycle up, but transmission was terminated because period was an ambient
gt noise period.
(8) Note that depth was held constant at approximately 132 m, and not at two Separate depths as re-
X quired by the Exercise Plan.
{ ] {9) The deep Vibroseis source did transmit from 201906 to 202038, but the hydrophone was not
operational and no SPL data was obtained.
(10) Shallow source was put into use because deep source was not operational.
= 1 I-11 |
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P A summary of source transmission time and system continue
- due to weather or equipment failure is presented in Table 2, The
i shallow source was operational 85% of scheduled periods, 100% 3
o accounting for the weather time, This high performance was due
. ge in part to the fact that the two identical transducers could be changed :
: in approximately 20 minutes, Turn around time for the single deep ‘
e source was roughly 12 hours., It was operational 51% of scheduled
. i periods, 58% accounting for the weather time, .
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NOTES TO TABLE 2

VIBROSEIS TRANSMISSION LOG

(1) Indicates the number of transmission hours that were scheduled,

These numbers include the event changes that occurred during the Exercise,

(2) Indicates the number of transmission hours taking into account

changes in speed of advance and changes in the event because of equipment

difficullies.

(3) Indicates actual in-the-water transmission time, Off periods for
filter changes, alternating from port to starboard shallow source, etc.,
were not subtracted from the actual in-the-water times.

(4) Indicates nonoperating time due to bad weather,

(5) .Indicates nonoperating time due to equipment problems,

(6) Event MS 003 was cut short by 21 hours because of the additional

. time expended to complete event 002,

(7) Depth cycle down event,

(8) Power cycle event,

(9) This could be considered by Delta to be weather time, The deep
source was not operational due to equipment problems, and the shallow

source was operational,

(10) Power cycle up. In actuality, one hour of transmission was ob-
tained with the deep source, but transmission was stopped because of a

quiet period (ambient noise day). When the event was supposed to occur,

the equipment was nonoperational,

(11) The shallow scurce was used because the deep source was not
operational., These transmission times were not included in the total
number of hours for the shallow source.

(12) Event B was increased by 73 hours to complete the scheduled
distance, Seven and one half hours were consequently subtracted from
event 6,
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.- I, DATA REDUCTION

.- The Vibroseis source power levels {two shallow sources used

i alternately, one deep) were monitored by receiving hydrophones mounted
* 3.7 m (12 ft) from the geometric center of each source, The hydrophones
- were calibrated USRD Type F36 transducers obtained from the Naval

: Research Laboratory Underwater Sound Reference Division in Orlando,

i Florida., A spectrum analyzer with CRT display monitored the signal out-
. put as measured by these hydrophones on a continuous basis and was used
to tune the fundamental signal output as to both frequency and power level,
A Visicorder was also employed to provide periodic (approximately every
. 15 minutes) hard copy records of the signal, Following Exercise opera-

H tions, these records were used to compute actual power levels of the

* sources by correcting for instrumentation conversion factor, hydrophone
- sensitivity, and low frequency roll off,

*

. 1. HYDROPHONE SYSTEM

The schematic of the hydrophone system used to monitor the
. Vibroseis sources' power levels is presented in Figure 5, Operating
characteristics of USRD F36 type hydrophones are presented in Appendix

B; Details of the individual monitoring hydrophones and attached cables
are presented in Table 3,

p s
TR

A

2
g

i To compute source levels, the equivalent hydrophone system was
first determined., The system capacitance and hydrophone sensitivity
3 were determined according to Thevenin's Theorem. The resultant system

schematic is presented in Figure 6 and values of system components are
summarized in Table 3,
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HYDROPHONE SYSTEM SCHEMA TIC

Capacitance of hydrophone and attached cable

Capacitance of additional lead-in cable (only

OSCILLOSCOPE - TEKTRONIC Model 465

SIS S
CH ‘
) =R S §R1 gnz §R3 § Ry
where H Hydrophone and cable sensitivity
CH
CC
required on deep source)
R1 Carbon resistor 2,2 meg$
R2 VTVM - HP Model 403B - 10 meg @
R
3 1 meg @
Ry

SD330 Spectrum Analyzer - 100 K Q

FIGURE 5
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i where H hydrophone and cable equivalent sensitivity
C system capacitance

T R composite load - 86.5 K Q

The corrected hydrophone sensitivity is equal to

; hydrophone and attached

cable sensitivity 20 log CH - logC

and

2 +
. CcC=C CC

i H
!
. FIGURE 6
.
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TABLES
SUMMARY OF HYDROPHONE SYSTEM CHARACTERISTICS

Hyd.;‘:_d\one Serial Sensitivity Cable Capacitance — pico farads Equivalent
Designation '] dB//pPalv  Length  Hydrophone Lead-in System Sensitivity
m & Attached Cable Capacitance  dB//uPalv
Cable C C
c,* C
H
Shallow :
Starbourd 40 - 203.3 61 69, 000 — 89, 000 -203.3
Shallow
Port 70 - 203.3 81 66, 000 —_— 88, 000 - 203.3
Deep 48 - 206.2 152 88, 500 9200 87, 700 - 207.1

* These values are for one of the two wires of the signal cable tied to tne shield. If the wire
had been balanced to ground, the capacitance would have been less and the sensitivity
would have been greater.

2, SOURCE LEVEL DETERMINATION

The Vibroseis source was continually monitored by a receiving
hydrophone, Approximately every fifteen minutes, spectrum recordings
were made for assessment of acoustic levels of fundamental frequency
and harmonics that were being transmitted by the source. These record-
ings, which were made on a Visicorder, gave the uncorrected source level
of the Vibroseis, This source level data rnust be corrected for instru-
mentation conversion factor, hydrophone sensitivity and low frequency
roll off, In summary, the corrected Vibroseis source levei was obtained
as follows:

.orrecteq Measured signal{ | Instrument Hydrophonef |Low fre-

source = {amplitude from | |conversion| +|sensitivity |+ quency roll

level J SD330 output factor correction off correction
II-4

UNCLASSIFIED

o

~ 3

s
- d

- %

5* r"mk

i ]

bermd

buna

Bl




L 2R

L gy

o

5

A

i

o3

R T
3

by

£

R

87,

4
g

g ey “a

24t
A

e
LN

(Xl
e

i

5y e s
PO
e
Praroye

%

W

et

A

ET

TS

[ [L2e )
. x o o»

Eotiidd

Sy ;!

2y 2w

i s N R o e i
it ss p;,‘,w;s,sj& S ’f&lﬁ;‘.:’j:‘gi?ﬁv}yi:ﬁ;& e T

2o TP

BT D et ,.S'f;_‘,"’g

ey

[ a0 =2

UNCLASSIFIED

a. Measured Signal Amplitude and strument Conversion Factor

The fundamental frequency on each spectrum recording was
measured with a linear scale and tabulated as a function of time, These
measurements were compared to an auxiliary calibration record that was
made to equate source level with measured fundamental frequency ampli-
tude. This record was formed by supplying a constant frequency signal
from an HP 3302 B oscillator to an HP 403 B VITVM directly to the SD 330
analyzer and stepping the signal level in 1 dB increments., The oscillatcr
output was set at 0. 060 volts rms; this level was recorded to be equivalent
to 190 dB//uPa. This 190 dB//#Pa value was based on the hydrophone cali-
bration curve presented in Figure 7, At the conclusion of the Exercise,
when the data were being reduced, the correct hydrophone calibration curve
and sensitivity values were used. The SD 330 input controls were set on
the most sensitive scale (0.1 volt). A graphical representation of this
calibration record is presented in Figure 8, The above equation establishes
the fact that the SD 330 had a threshold source level of 145.5 dB/ [4Pa.
This means that only the source signals with a level greater than 145, 5
dE/ /uPa were recorded,.

The voltage of 0.06 Vrms is equivalent to -24, 4 dBv based on
a hydrophone sensitivity of 202,4 dB//uPa/v. Using the hydrophone
sensitivity (the modified hydrophone sensitivity due to capacitive loading
for the deep source hydrophone), the pressure field is computed to be
equal to the sensitivity less 24,4 dBv., The spreading loss due to the
12 ft distance (between one and four yards) is 20 log 4, or 12 dB. This
12 dB is added to the pressure field value to obtain the signal strength
at the source, For the deep source, the corrected source level was
194.7 dB in lieu of 190 dB, For the shallow starboard and port sources,
the source level was 190.9 dB. With these two corrections, it is now
possible to rewrite the equation for the curve in Figure 8 to incorporate
the specific hydrophone sensitivities, Therefore, for

Shallow sources (starboard and port)
146.4+ 8.7 (%)

Source level

Deep source

Source level 150.2+ 8.7 (%)
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b, Frequency Response Correction

The system capacitance and the shunting resistance, as pre-
sented in the equivalent hydrophone system schematic in Figure 6, results
in the classical low frequency roll off of the hydrophone system response,
the results of which are summarized in Table 4 and Figure 9,

TABLE 4

ROLL OFF CORRECTION FACTOR

Frequency {Shallow Hydrophone Deep
Hz Starboard| Port Hydrophone
10 9,09 9.43 6.58
11 8. 37 8.71 5.95
15 6.19 6. 49 4,11
23 3.88 3.93 2.23
29 2,66 2,84 1.53
38 1.74 1.87 0. 95
50 1.09 1.18 0.58
70 0.59 0. 64 0.30
100 0.30 0. 33 0.15

The net result of the low frequency roll off was that the low
frequency transmissions were of a higher power level than anticipated
because the roll off correction was only discovered after the completion of
the Exercise, The low frequency roll off problems became quite evident
when, as recorded, the second and sometimes third harmonic of the 11 Hz
transmission was greater in magnitude than the fundamental signal.

3. CALIBRATION CURVES

When the instrumentation conversion factors, the hydrophone

! sensitivity correction, and low frequency roll off correction are applied,
| calibration curves for specific frequencies and hydrophones can be con-
| structed. These curves were prepared for the fundamental frequencies

? of 11, 23, 29, 38 and 100 Hz, and are presented in Figures 10 through

! 14.
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VIBROSEIS SYSTEM
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4, SAMPLE DATA REDUCTION

»m;’%{

A sample of the data to be reduced is presented in Figure 15. It is
- a reproduction of the visicorder output. Note that there was a scale change
’ in the reproduction process. Actual measurements were made from the

= original hard copy of the signal spectrum recording.
The data reduction procedure used was as follows:
we
-~ . a, Measure vertical displacement of fundamental signal
in inches ‘
i
5. 14 inches
b. Convert to source level using calibration curve for 38 Hz
= transmission (Figure 13, page II-13)
T Therefore, 5,14 inches = 192, 8 dB/ /uPa
dn

¢. Record transmission on transmission schedule table
: from 270600Z Sept 1973
én to 270620Z Sept 1973
at 193 dB//uPa (value was rounded off to whole dB)

- See table 58, page III-212
= d. Record on source level versus time plot, See data
i point 270616 SEPT on Figure 130, page III 215
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111, VIBROSEIS SOURCE TRANSMISSION LOG

1, FORMAT OF PRESENTATION

Each transmission '"event" is presented in sequence, Each event
description includes a summary sheet, source transmission table, source
transmission figure, a representative sample of signal spectrum, and a
time/position table of the vessel during the event, A detailed description
of each section is presented below,

a, Summary Sheet

The exercise event number (as ass gned in the CHURCH
ANCHOR Exercise Plan), the event title, and the Data Analysis Plan
experiment number (as assigned in the CHURCH ANCHOR Data Analysis
Plan), is presented as a heading., A general schedule of the source trans-
mission is presented for both sources giving transmission frequencies
and ON/OFF times. Slight deviations in the transmission schedule are
presented in the source transmission table., A brief summary of the
event is also given,

b, Source Transmission Table

The transmission table for the individual source includes
exact source ON time, frequency of fundamental signal, source power
level, depth, and appropriate remarks. The frequency of the harmonics
and other signals can be obtained from the spectrum recordings. The
source power level is the corrected value rounded off to the nearest dB.

c. Source Transmission Figure

A plot of source power level versus time is presented for
the complete transmission period. It must be reiterated that the plot is
based on source power levels derived from the signal spectrum recordings,
The data point is the power level at the particular time indicated, Transit
from one data point fo another is assumed to be linear because, during the
transmission, the Vibroseis source control instrumentation was continually
monitored and fined tuned when required, to maintain the schedule source
power level, The value of these plots is to present the user of the data an
approxirmation of the variation in the signal strength level during the
complete transmission, In most cases, the source transmitted at a mean
Jevel with a variation of + 1 dB.
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d. Sample Spectrum Recording o
This is a reproduction of the Spectral Dynamics SD 330
spectrum recording of the transmitted signal. It can be considered to o
3 be a representative sample of the source signal during the event, The .-
1 frequency of the harmonic and other signals designated on the reproduced :
sample were measured on the SD 339 spectrum analyzer and manually °
ﬁ;} recorded cn the hard copy. The horizontal axis of the spectrum recording .
is frequency, but it is extremely difficult to obtain any accurate values,
= Consequently, the value was recovrded for the major signals (any signal .
¥ up-to 30 dB below the power lavel of the fundamantal signal). s
2 .
e.  Time/Position Table "t
2 This table is a compilation of the time/position data obtained
= from the SATNAV system, It presentis a detailed position history of the -
vessel during tiv. course of the event, Positions have been classified as -
-} ‘ either a fix (F) or dead reckoning (DR) position. The DR positions are ,
5 | based on the previous SATNAV F positions and have not been corrected. ot
> Consequently, there could be position errors in the order of one mile ..
g: in the DR position. As a back up, the compleie time/position history of _
NS the vessel as compiled by NAVOCEANO is presented in Appendix A. -
' , i
a9 -
1§ 1
{}L
-
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1 2. CROSS INDEX OF EVENTS
¢ A table cross indexing the Exercise Plan event number and the
§ Data Analysis Plan Experiment number is presented below for
B quick location of desired data,
TABLE 5
Exercise Plan Data Analysis Plan
T Event Description Event No. Experiment Event No.
T OUTBOUND STATIC MS 002 1
d OUTBCUND TOW MS 003 1
STATIC MS 005B 2
N SOUTH ROSE - LEG 1 MS 007 7
ie SOUTH ROSE - LEG 2 MS 009 8
SOUTH ROSE - LEG 4 MS 013 9
H SOUTH ROSE - LEG 5 MS 017 10
i. NORTH ROSE - LEG 1 MS 021 13
NORTH ROSE - LEG 2 MS 025 14
7" NORTH ROSE - LEG 3 MS 027 15
" DEPTH CYCLL DOWN MS 031! 18
DEPTH CYCLE UP MS 031! 18
Iy POWER CYCLE MS 031! 19
i K-A TOW MS 036 21
K-A STATIC MS 037 22
T K-A TOW MS 038 23
i, K-A STATIC MS 039 24
BASELINE TOW Ms o 26
3 INBOUND TOW MsS B 33
B INBOUND TOW MS 8 33
g B
7 i
5
§3 III-3
el UNCLASSIFIED
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TRANSMISSION LOG

e

fetan

%

%y

OUTBOUND STATIC TRANSMISSION

b

(Data Analysis Plan Experiment Number 1)

EVENT MS 002

Summary

s

B
PR3 eotoly

[ .

g
Yoo et

A T TTII CANG A TR o e,

S

e

Shallow Source (starboard)

290300Z Aug to 290755Z Aug

11, 23, 38,100 Hz 10 minutes ON/5 minutes
OFF at five increasing source power
levels starting ca the hour

Deep Source

312045Z Aug to 010040Z Sept

11, 23, 38,100 Hz, 10 minutes ON/5 minutes

OFF at four increasing power levels

starting at one quarter before the hour

Note: Deep Source did transmit from 2918002
Aug to 291955Z Aug at 100 Hz and four
power levels

The power levels were supposed to remain
constant during a 60 minute period while the
source transmitted at four different frequencies.
This was not achieved because of the low
frequency roll off characteristic of the hydrophone.

The shallow source signal was very clear,
with the fundamental and first and second
harmonic along with the 60 Hz signal displayed
on the spectrum recording.

The deep source signal was not 'clean',
meaning there were numerous extraneous and
harmonic signals being displayed on the
spectrum recording. The log display was
used on the SD 330 making the quantitative
evaluation of harmonic signals very difficult.
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SHALLOW SOURCE

TABLE 6
EVENT NO. MS 002
OUTBOUND STATIC

SOURCE
TIME FREQ SPL DEPTH

GMT AUG 1973| Hz dB//uPa| METERS REMARKS

290300 to 290310 11 177 19

290315 to 290325 23 171 19

290330 to 290340 38 170 19

290345 to 290355 100 164 19

290400 to 290410 11 178 19

290415 to 290425 23 19 Turned OFF for approximately

290430 to 290430 38 169 19 one minute at 0420

290445 to 290455 100 168 19

290500 to 290510 11 183 19

290515 to 290525 23 188 19

290530 to 290540 38 176 19

290545 to 290555 100 176 19

290600 to 290610 11 187 19

290615 to 290625 23 194 19

290630 to 290640 38 180 19

290645 to 290655 100 180 19

290700 to 290710 11 192 19

290715 to 290725 23 188 19

290730 to 290740 38 186 19

290745 to 290755 100 186 19 End of transmission

Note: The omission of the
SPL value indicates the
signal was not measured
at this time. An estimated
value may be obtained from
the SPL vs Time plots
I11-6
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CONFIDENTIAL L
.
-
EVENT MS 002 _
OUTBOUND STATIC TRANSMISSION -1
(DATA ANALYSIS EXPERIMENT NUMBER 1) A
SAMPLE SIGNAL SPECTRUM RECORDING .
-1
: ‘ FUNDAMENTAL FUNDAMENTAL -,
------ A SIGNAL SR RS- SIGNAL g
.. ————11Hz - - —————I1Hz
- 191.6dB//bPa - - 191.7 dB/ /W Pa --
“““ A —— — g T T §
b U 7 Harmonic o HARMONIC -
ﬁ i SIGNALS SIGNALS B
= . 22 Hz B
- - ',_._,: 33 HZ ‘
- ﬁ% Hz -
-— """:"""i ———55 Hz .
) i :
‘o o
B I (R R
;W OTHER - 5 3 OTHER -
. SIGNAL ' SIGNAL =
R ;‘:—:: " a—_—_'_:.'_-——-—SO Hz - - ’“; : ‘___,.._-——-60 Hz
oo Wi -
[ ([} ;
L Rl . i
l»-; l: " 1]
IS A
FRONE N (] 3
— it O AL R . T o
IS = A o
‘ i
FREQUENCY FREQUENCY .
290704Z AUG 1973 2907072 AUG 1973 ol
SHALLOW SOURCE -
FIGURE 17 -
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3 EVENT MS 002
i OUTBOUND STATIC TRANSMISSION
(DATA ANALYSIS EXPERIMENT NUMBER 1)

SAMPLE SIGNAL SPECTRUM RECORDING
o
s i FUNDAMENTAL
o Y SIGNAL
.- :‘________,_.___.-———-23 Hz
i v : 187.9 dB//# Pa
. T
- 0
¢ 1t
i h L

N HARMONIC
b R SIGNALS

"
. "

] "

N : - o e
o '

i - " . OTHER
i. " SIGNAL
> 3" e DU LI A e —
. s L

<

SPEIPOHRK 4720 Wb b e s
s ST L

‘«2.‘15 th
e

o oo

L

|

FREQUENCY
290720Z AUG 1973

s
i

SHALLOW SOURCE
FIGURE 18
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EVENT MS 002

OUTBOUND STATIC TRANSMISSION
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 1)

SAMPLE SIGNAL SPECTRUM RECORDING

frotimmems (S e e an e - “—
N t
P PR T
g - - 3 N
} i
T v ol
|
| SERUSIPUR-S U P - - -

FUNDAMENTAL
SIGNAL

y - - M __/—-‘38 HZ
185.9 dB/ /¢ Pa

-
SRR - - 3h - i }
SRR | N ; ; ‘;
o i L

T 1

HARMONIC
SIGNAL
6 Hz

OTHER
SIGNALS

o v
\
]

b N
4 N | S

- ":_‘_:-‘_;_,_, _ S,

O T oo

FREQUENCY

290730Z AUG 1973
SHALLOW SOURCE

FIGURE 19
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EVENT MS 002

OUTBOUND STATIC TRANSMISSION
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 1)

SAMPIL.E SIGNAL SPECTRUM RECORDING

S 200

FREQUENCY
290745Z AUG 1973

SHALLOW SOURCE
FIGURE 20

m-11

B ey Tt
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EVENT NO. MS 002
OUTBOUND STATIC

[Ep——

DEEP SOURCE

L

SOURCE
TIME GMT FREQ SPL DEPTH i
AUG-SEPT 1973 | Hz dB//uPa| METERS REMARKS A
291960 to 291910 100 165 117
291915 to 291925 100 170 120
291930 to 291940 100 176 Transmission terminated due
291945 to 291955 100 184 to equipment problems.
312045 to 312055 11 110
312100 to 312102 23 L
312106 to 312110 23 184
312115 to 312125 38 181
312130 to 312140 100 177
312145 to 312155 11 183
312200 to 312204 23
312209 to 312210 23 .
312215 to 312225 38 184
312230 to 312240 100 182 110
312245 to 312255 11 181 o
312300 to 312310 23 194
312315 to 312325 38 189 §
312330 to 312340 100 187 110 ot
312345 to 312355 11 185
010000 to 010010 23 190 (OFF from 0008 to 000840 by %
010015 to 010025 38 192 accident) -
010030 to 010040 100 188 End of transmission,
R
.
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2400
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e
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Ty

220n
TIME

T

DEEP SOURCE

—ory

EVENT MS 002
OUTBOUND STATIC

2100

GMT 31 Aug - 1 Sept 1973
FIGURE 21
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TIME

GMT

AUG-SEPT 1973

290300 AUG

290400
290415
290452
290500
290528

291900

312045
312145
312225
312255
312325

010015 SEPT
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TABLE 8

EVENT MS 002

TIME/POSITION OF VESSEL

TYPE LATITUDE
°N
DR* 38°07. 7"
F* 3807, 3!
F 38°07.0'
DR 38°07.0'
DR 38°07, 0'
F 38° 05, 2'
F 38°06. 3!
DR 38° 04, 6!
DR 38°03, 5'
F 38°02, &'
F 38°02, 3!
F 38°02, 0'
¥ 38° 01, 6'

LONGITUDE

°W

130° 36, 9!
130° 37, 0'
130° 37, 8'
130° 35, 8'
130°35, 7'
130° 36, 8'

130° 36, 4!

134°45. 1!
134° 44, 9'
134°44, 2"
134°43, 4!
134° 43, 8'
134°43, 2!

*DR indicates a DEAD RECKONING position update from the satellite
navigation computer

indicates a FIX was obtained 1/2 hour or less from the time

given
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% i EVENT MS 003

§ OUTBOUND TOW TRANSMISSION i
‘ “ ) (Data Analysis Plan Experiment Number 1) !

. Scheclule Shallow Source

s 292000Z Aug to 292308 Aug (Port vibrator)
300215Z Aug to 300635 Aug (Starboard vibrator)

310030Z Aug to 311738 Aug (Starboard vibrator)

s 38 Hz, 8 minutes ON/7 minutes OFF at a

" constant power level starting on the hour
as Deep Source

292000Z Aug to 292138 Aug

100 Hz, same schedule as shallow source

- Summary The transmission made with the shallow
; port vibrator was erratic and of questionable
s value., The shallow starboard source trans-

missions were more constant, with the same

power level variations of approximately + 1 dB,.
o On the last shallow source transmission, the
average source power level did increase by
approximately 2 dB over an 18 hour period.

The deep source transmitted for one and a half
hours, and the transmission was terminated
because of equipment problems. It can only

be guesstimated that the same power level

was 179 + 1 dB/ /HPa because only one spectrum
recording was made.
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CONFIDENTIAL TABLES
3 ; EVENT MS 003
! OUTBOUND TOW
SHALLOW SOURCE ;
SOURCE -
TIME FFREQ SPL DEPTH
GMT AUG 1973{ Hz dB//uPa| METERS REMARKS N
292000 to 292008 38 18
292015 to 292023 38 18
292030 to 292038 38 18
292100 to 292108 38 174 18
292115 to 292123 38 18
292130 to 292138 38 170 18
292200 to 292208 38 181 18 |
292215 to 292223 38 181 18 -3
202230 to 292238 38 18
292300 to 292308 38 . 18 End of transmission due to :
leakage in system -
300215 to 309223 38 182 18
300230 to 300238 38 182 18
300300 to 200309 38 182 18 Late turning OFF by 1 minute
300315 to 300323 38 181 18
300330 to 300338 38 183 18 .-
300400 to 300408 38 181 18
300415 to 300423 38 183 18
300430 to 300438 38 181 18 -
300500 to 300508 38 181 18
300515 to 300523 38 181 18
300530 to 300538 38 182 18
300606 to 300608 38 185 18
300615 to 300623 38 18
300630 to 300635 38 182 18 End of transmission due to -
equipment problems.
310030 to 310038 38 179 18 &
310100 to 310108 38 180 18
310115 to 310123 38 180 18
310130 to 310138 38 181 18 -
d 310200 to 310208 38 181 18
310215 to 310223 38 180 18 :
310230 to 310238 38 181 18 =
310300 to 310308 38 180 18 )
310315 to 310323 38 181 18 :
I1-16 - CONFIDENTIAL !
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o CONFIDENTIAL TABLE 9 Continued
EVENT MS 003
L OUTBOUND TOW
_ SHALLOW SOURCE (Continued) -‘
b SOURCE
.. TIME FREQ SPL | DEPTH
i | eMT AvG 1973 Hz | dB//uPa| METERS REMARKS
.. | 310330to0 310338 | 38 180 18
310400 to 310408 | 38 180 18
*» | 310415 to 310423 | 38 180 18
.. | 3104300 310438 | 38 179 18
310500 to 310508 | 38 178 18
*= | 310515 to 310523 | 38 179 18
.. | 31053010 310538 | 38 181 18
1 310600 to 310608 | 38 181 18
- 810615 to 310623 | 38 181 18 ;
] 310630 to 310638 | 38 181 18 :
310700 to 310708 | 38 182 18
“« 1 310715 to 310723 | 38 182 18
.. | 310730t0 310738 | 38 181 18
310800 to 310808 | 38 180 18
*= | 310815 to 310823 | 38 18
.. | 310830 to 310838 | 38 180 18 ,
310900 to 310908 | 38 180 18
o~ 310915 to 310923 | 38 180 18
.. | 310930 to 310938 | 38 180 18
! 311000 to 311008 | 38 180 . 18
> | 311015 to 311023 | 38 1182 15 :
. | 311030 to 311038 | 38 182 18 ! |
;i | 311100to 311108 | 38 182 18 §
e 311115 to 311123 | 38 182 18 ‘
- 311130 to 311138 | 38 182 18 :
: £ % | 311200 to 311208 | 38 181 18
b 311215 to 311223 | 38 183 18
E o | 3112300 311238 | 38 180 18
£ 3& 311300 to 311308 | 38 182 18
£ " | 31131510 311323 | 38 182 18
e 4 311330 to 311338 | 38 182 18
- z f[ 311400 to 311408 | 38 181 18
= & 311415 to 311423 | 38 181 15
- : o | 311430 to 311538 | 38 182 18
S : I 311500 to 311508 | 38 181 18
e 311515 to 311523 | 38 181 18
1y 311530 to 311538 | 38 181 18
23 , i 311600 to 311608 | 38 181 18
A0 “3
4 o
1 . ] MI-17 . CONFIDENTIAL
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TABLE 9 Continued

EVENT MS 003
OUTBOUND TOW

SHALLOW SOURCE (Continued)

SOURCE
TIME FREQ SPL DEPTH ,
GMT AUG 1973] Hz dB//tPa| METERS REMARKS
311615 to 311623 38 182 18
311630 to 311638 38 182 18
311700 to 311708 38 182 18
311715 to 311723 38 181 18
311730 to 311738 38 182 18 Transmission terminated to
complete Event MS 002
TABLE 10
EVENT MS 003
OUTBOUND TOW
DEEP SOURCE
SOURCE
TIME FREQ SPL DEPTH
GMT AUG 1973 Hz | dB//pPa| METERS REMARKS
292000 to 292008 100 120
292015 to 292023 100
292030 to 292038 100 119
292045 to 292053 100
292100 to 292108 100 119
292115 to 292123 100
292130 to 292138 100 179 Transmission terminated,
equipment problems

I11-18
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EVENT MS 003
OUTBOUND TOW
SHALLOW SOURCE

38 Hz

ELX.3

4

-

2000 2200 2400 0200 0400 0600 0800 1000 1200

1800

CONFIDENTIAL

TIME
GMT 29 & 30 Aug 1973
FIGURE 22
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EVENT MS 003
OUTBOUND TOW
SHALLOW SOURCE

38 Hz
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CONFIDENTIAL

EVENT MS 003

OUTBOUND TOW TRANSMISSION
(DATA ANALYSIS EXPERIMENT NUMBER 1)

SAMPLE SIGNAL SPECTRUM RECORDING

B

‘

'
—————— e > —— - - — o ———

[

3

1

1

FUNDAMENTAL
.- SIGNAL
2 38 Hz

181.5 dB/ /K Pa

— e “_, ’

HARMONIC
SIGNAL

r_______-——————-76 Hz

OTHER
SIGNAL

- 60 Hz
- )

FREQUENCY
310915Z AUG 1973

A S R AT ]

5t - AN VAT g ) ety
LR 2 Ee e = 3

: ot w

-t

FREQUENCY
311000Z AUG 1973

SHALLOW SOURCE

FIGURE 24
III" P
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FUNDAMENTAL
SIGNAL
-~ 38 Hz
179.9 dB/ /K Fa

HARMONIC
SIGNAL
76 Hz

OTHER
SIGNAT.
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TIME
GMT
AUGUST 1973

292009
292100
292145
292252

300215
300330
300438
300554

310030
310036
310130
310215
310238
310350
310410

310534
310630
310728
310830
310914
311008
311100
311128
311250
311340
311500
311518
311630
311730

CONFIDENTIAL

TABLE 11

EVENT MS 003
TIME/POSITION OF VESSEL

TYPE

DR

DR

DR
DR
DR
DR

DR

DR
DR

MY g g

gu
j=c oy

LATITUDE

°N

38°06. 2'
38°04.9
38°05, 2'
38°04, 4°

38°03, 2!
38°02, 8!
38°0¢<, 8'
38°04, 2!

38°05, 8'
38°05. 7'
38°06. 2!
38°06. 1!
38°06. 1"
38° 05, 8¢
38°05. 6!

38°04, 4!
38°04. 4!
38°05. 0!
38°03, 3!
38°02, 8!
38°02. 6!
38° 01, 9!
38°02, 0
38°01, 1"
38° 00, 9'
38°01, 5!
38°00. 9'
38°01, 3!
38°02. 1"

111-22

LONGITUDE

°W

130°36. 1!
130°40, 1'
130° 46, 2'
130°58, 9'

131°04, 9!
131°10.9'
131°18. 5!
131° 26, 4!

133°06. 0'
133°05. 7'
133°09. 7'
133°13. 3!
133°14. 5!
133°21,5'
133°23. 7'

133°31. 6'
133°36. 8!
133°41. 8!
13348, 2!
133°52, 8!
133°58. 0!
134°03. 4!
134° 06, 0!
134°13. 7!
134°17. 7!
134° 25, 4!
134° .:7. 6!
134° 34, 0'
134°40.5'
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L CONFIDENTIAL
iﬁ EVENT MS 005 B
. §" STATIC TRANSMISSION

. (Data Analysis Plan Experiment Number 2) %
L ?
; :%:', Schedule Shallow Source (starboard)

U da 030000Z Sept to 031000Z Sept

. 38 Hz continuous transmission

t ;

s Summary Thre signal was slightly erratic the first two

. hours of transmission then leveled out to an ‘
; § average value of 176.5 + 1 dB//p Pa. .
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CON" IDEN“AL TABLE 12 . b

EVENT MS 005B
STATIC TRANSMISSION

SHALLOW SOURCE

SOURCE
TIME FREQ SPL | DEPTH .
) GMT SEPT 1973 Hz dB//pPa| METERS REMARKS
g(é 030000 to 031000 38 176 20 Continuous transmission for
‘1 10 hours, See plot of SPL vs
i é time for measured SPL "
i ] values.
= TABLE 13
EVENT MS 005B
2 TIME/POSITION OF VESSEL
4 TIME
9 GMT TYPE LATITUDE LONGITUDE
SEPT 1973 °N °W
- 00000 F 26°32. 0 142° 48, 6' :
030200 F 36°31, 6 142° 49, 4!
030300 F 36°31.1' 142°49, 5'
i 030400 F 36°31. 3" 142°49, 5! "
- 030515 F 36° 33, 6! 142°48, 6' -
3 030600 DR 36°33, 5 142°48, 6'
A 030642 F 36°32, 5 142°48, 6" "
@ 030716 F 36°32, T 142°48, 4 )
7 030856 F 36°31, 6! 142°48, 0! E
v"'. J ‘é
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FIGURE 25
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CONFIDENTIAL

EVENT MS 005B
STATIC TRANSMISSION
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 2)

SAMPLE SIGNAL SPECTRUM RECORDING

i FUNDAMENTAL
T . SIGNAL

i OTHER
T SIGNALS
“ 60 Hz
oWe—/1 . — 322 Hz (DITHER
FREQUENCY)
|
li
Q io‘/
FREQUENCY
0305212 SEPT 1973
SHALLOW SOURCE
FIGURE 26
I11-26
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4 EVENT MS 005B H
S STATIC TRANSMISSION
é . (DATA ANALYSIS PLAN EXPERIMENT NUMBER 2)
i SAMPLE SIGNAL SPECTRUM RECORDING
Y
v : — i - -
S b3S t i
i '
) ' i
L

i : FUNDAMENTAL © FUNDAMENTAL

i i o SIGNAL I SIGNAL

T {/ 38 Hz - ——— 38 Hz

- | ' 175.1 dB/ /K Pa ~ 176.7 dB/ /@ Pa
:" [

Lo )

r

|

]
N I
e

-~ ~° HARMONIC ' "~ HARMONIC

SIGNALS . SIGNALS

=) 16 Hz coeaMiR, 76 Hz

e 114 Hz 114 Hz

wf
R

.- 4 OTHER J OTHER :
. \\SIGNAL . imM—___ SIGNAL *~
- 60 Hz o ; ‘T;‘\ 60 Hz :

too

wenly

o
amrﬁ!
| j
ot |
]
}
i
H

2

S B

R

% FREQUENCY FREQUENCY
030531Z SEPT 1973 030915Z SEPT 1973

ok

SHALLOW SOURCE
FIGURE 27
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Schedule

Summag

(Data Analysis Plan Experiment Number 7)

EVENT MS 007

SOUTH ROSE - LEG 1

Shallow Source (starboard)
031400Z Sept to 040755Z Sept

100 Hz, 55 minutes ON/5 minutes
OFF start on the hour

Deep Source

031400Z Sept to 040755Z Sept

38 Hz, 55 minutes ON/5 minutes
OFF start on the hour

Both shallow and deep sources levels relatively
constant even though the signal spectrum recordings
indicated numerous harmonics and extraneous
signals.

I11-29
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SHALLOW SOURCE

" CONFIDENTIAL TABLE 14

EVENT MS 007
SOUTH ROSE LEG 1

SOURCE

TIME FREQ SPL DEPTH ,
GMT SEPT 197 |Hz | dB//uPa| METERS REMARKS
031400 to 031435 38 192 19
031435 to 031455 | 100 191 10
031500 to 031555 | 100 192 19
031600 to 031655 | 100 192 19
031700 to 031755 | 100 192 19
031800 to 031855 | 100 191 19
031900 to 031956.30] 100 192 19 Shut off 1 1/2 minutes late
032000 io 032055 | 100 192 19
032100 to 032155 | 100 193 19
032200 to 032255 | 100 193 19
032300 to 032355 | 100 193 19
040000 to 040055 | 100 192 19
040100 to 040155 | 100 193 19
040200 to 040255 | 100 193 19
040300 to 040355 | 100 192 19
040400 to 040455 | 100 192 19. |
040500 to 040555 | 100 192 19
040600 to 040655 | 100 192 19
040700 to 040755 | 100 192 19
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CONFIDENTIAL

GMT 3 & 4 Sept 1973
FIGURE 28

EVENT MS 007
SOUTH ROSE LEG 1
SHALLOW SOURCE
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CONFIDENTIAL

EVENT MS 007
SOUTH ROSE -~ LEG 1

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 7)
SAMPLE SIGNAL SPECTRUM RECORDING

I T T T

031710Z SEPT 1973

ot i  FUNDAMENTAL __ ) _ FUNDAMENTA L
; ; SIGNAL - SIGNAL
| ]
H 100 Hz 100 Hz
- .
I~ 191.9 dB//K Pa — 4T 1901.7dB//HPa
— — a""i/ HARMONIC ——|}- —--—— HARMONIC
- B SIGNAL . SIGNAL
o 200 Hz X 200 Hz
- ¥
— — OTHER -— --- ———  OTHEkK
il M SIGNALS ) N SIGNALS
i— . ———38Hz -l il——j——38Hez
= I s60Hz —- ﬁ,—g ——59 Hz
Tl —s2H ~ T Y 16 Hz
T i_‘_‘_.____.-—123 Hz e x . —178 Hz
- il
b e
0 TR YT
R S
LN ' -
<€
L\ ) %é
o
FREQUENCY FREQUENCY

031748Z SEPT 1973

SHALLOW SOURCE
FIGURE 29
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TABLE 15
EVENT MS 007

SOUTH ROSE LEG 1
DEEP SOURCE

SOURCE
TIME SPL. | DEPTH
GMT SEPT 1073 dB//uPa}] METERS

REMARKS

031400 to 031435 103 Transmitted on wrong frequency
031435 to 031455 197 103
031500 to 031555 195 89
031600 to 031655 196 101
031700 to 031755 196 100
031800 to 031855 195 98
031900 to 031956.30 196 98 Shut OFF 1'30" late
632000 to 032055 196 98
032100 to 032155 196 95
032200 to 032255 196 95
032300 to 032355 196 95
040000 to 40055 196 101
040100 to 040155 195 101
040200 to 040255 196 100
040300 to 040355 196 100
040400 to 040455 196 100
040500 to 040555 196 97
040600 to 040655 196
040700 to 040755 196 95 End of Event MS 007
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0800

0400 0600

CONFIDENTIAL

0200

2400

TIME
GMT 3 & 4 Sept 1973

DEEP SOURCE
2200

EVENT MS 007
SOUTH ROSE - LEG 1

2000

1800

1600

14900
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EVENT MS 007

SOUTH ROSE - LEG 1
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 7)
SAMPLE SIGNAL SPECTRUM RECORNING

A
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38 Hz
195. 3 dB/ /K Pa

SIGNAL
HARMONIC
. SIGNAL
OTHER
SIGNALS
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FUNDAMENTAL

'
?

OURCE

FIGURE 31

II1-35

FREQUENCY
031745Z SEPT 1973
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EVENT MS 007
SOUTH ROSE - LEG 1
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 7)
SAMPLE SIGNAL SPECTRUM RECORD™IG

1 S Mt

b m— e e
| S mwprr: 4 ’
T Ehax e T 23
i =t - " 23 FUNDAMENTAL

SIGNAL
38 Hz
195. 4 dB/ /¥ Pa

3 .

'

1IN

[ ) 3
Lol T, T HARMONIC L
A S L /=t SIGNAL

‘ ‘. :| N | — 76 Hz

L N T

N R o 1

TR TR T )

: , I
[, LA W 3 !

1t §

i —w W = ormEr »

- U fi - SIGNALS
s = ol —=t—- 59 Hz

S k84 Hz
o
1 0
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- - ——t o SEr N
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- —_— l | 4 0 | PR
R \ R

e

FREQUENCY ;
031808Z SEPT 1973

DEEP SOURCE
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TABLE 16
EVENT MS 007
TIME/POSITION OF VESSEL

TIME
GMT TYPE LATITUDE LONGITUDE
SEPT 1973 °N °W

031400 DR* 36°32, 2! 142°48, 1"
031539 DR* 36° 28. 8! 142° 54, 3!
031600 DR* 36° 27, 6' 142° 56, 1!
031701 DR* 36° 25, 2! 143° 00, 3'
032010 F 36°16, 9! 143°15. 9"
032100 DR 36°14. 7' T 143°19, 9
032200 DR 36°12, 2 143° 24, 5!
032309 DR 36°09, 3! 143° 24, 4'
040000 F 36°07. 1! 143°33. 7!
040100 F 36°04, 5! 143° 38, 0!
040200 DR 36°02, 2! 143°43. 0'
040300 F 35°59, 1" 143°49, 7!
040422 F 35°56, 6! 143° 54, 6'
040552 F 35°52, 1! 144°03. 3!
040744 F 35°48.1' 144°15, 2'

*The accuracy of these positions is questionable due to the fact that the
three previous satellite passes were no good.
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, L EVENT MS 009 *
S SOUTH ROSE - LEG 2
. {(Data Analysis Plan Experiment Number 8)
o
v Schedule Shallow Source (starboard)
L 041900Z Sept to 0513555 Sept “
N - 100 Hz, 55 minutes ON/5 minutes s
. OFF start on the hour
_ Deep Source E
' 38 Hz, 55 minutes ON/5 minutes 3
e OFF start on the hour 7
‘ \ Summary Both shallow and deep sources level relatively ;
b constant.
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CONFIDENTIAL TABLE 17

EVENT MS 009
SOUTH ROSE LEG No. 2

SHALLOW SOURCE

SOURCE

TIME FREQ SPL DEPTH
GMT SEPT 1973| Hz dB//uPa|{ METERS

REMARKS

041900 to 041055 191 19
042000 to 242055 191 19
042100 to 042155 191 19
042200 to 042355 192 19
050000 to 050055 192 19
050100 to 050155 191 19
050200 to 050255 192 19
050300 to 050355 192 19
050400 to 050455 . 192 19
050500 to 050555 192 19 A portion of this transmission
050600 to, 050655 192 19 was down 7 dB due to

050701 to 050755 192 19 equipment problems.

055500 to 050855 192 | 19
050900 to 050955 193 19
051000 to 051055 193 19
051100 to 051155 192 19
051200 to 0651255 192 19
051300 to 051355 193 19
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0600

0400

FIGURE 33
I-41

SHALLOW SOURCE
100 Hz
0200

EVENT MS 009
SOUTH ROSE - LEG 2
TIME
GMT 3 & 4 SEPT 1973

2400

2200

2000

1800
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EVENT MS 009
SOUTH ROSE - LEG 2
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 8)

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL . FUNDAMENTAL
— SIGNAL SIGNAL
' _____,_,.__——-100 Hz /100 Hz
‘ . 191.7dB//uPa _— 191.7dB/ /uPa
. — . ... HARMONIC e - HARMONIC
SIGNAL - “ SIGNAL
———200 Hz I . ——200Hz

OTHER —_ OTHER
SIGNALS SIGNALS
——— 22 Hz ’ 38 Hz
—39,4 Hz A " 60 Hz
ona T | et I
am— » z —
§—121.8 Hz T B ’
"
_ i -
" \ & ¢
T " -

|

i
ety

e ¥t
-
—

” FREQUENCY FREQUENCY
050410Z SEPT 1973 050442Z SEPT 1973

7

SHALLOW SOURCE
FIGURE 34

CONFIDENTIAL

R SR



SIGNAL
100 Hz
19i.8dB//uPa

SIGNAL
200 Hz
OTHER
SIGNALS
15 Hz
38 Hz
60 Hz
78 Hz
123 Hz
178 Hz

FUNDAMENTAL
HARMONIC

723

CONFIDENTIAL

A

EVENT MS 009

SOUTH ROSE - LEG 2
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(DATA ANALYSIS PLAN EXPERIMENT NUMBER 8)
SAMPLE SIGNAL SPECTRUM RECORDING
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SOUTH ROSE LEG No. 2

DEEP SOURCE

TABLE 18
EVENT MS 009

TIME

GMT SEPT 1913

REMARKS

F

041900 to 041955
042000 to 042055
042100 to 042155
042200 to 042255
042300 to 042355
050000 to 050055
050100 to 050155
050200 to 050256
050300 to 050355
050400 to 050455
050500 to 050555
080850 to 050655
050700 to 050755
050800 to 050855
050900 to 050955
051000 to 051055
051100 to 051155
051200 to 051255
051300 to 051355

SOURCE
FREQ SPL | DEPTH
Hz dB//uPa| METERS
38 199 103
38 197 103
38 195 103
38 196 92
38 196 92
38 197 103
38 196 102
38 196 105
38 196 105
28 196 105
38 196 102
38 196 102
38 196 104
38 196 104
38 195 99
38 196 101
38 197 101
38 196 103
38 197 115

OFF 1945 to 1950,

One minute late OFF.
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EVENT MS 009
SOUTH ROSE - LEG 2
(DATA ANALYSIS PLAN EXPERIMENT NUMBER &)

SAMPLE S'NAL SPECTRUM RECORDING

—
| FUNDAMENTAL
' SIGNAL
5

i

" - HARMONIC
4 - SIGNAL

_ . - OTHER

; i SIGNALS

) e 60 Hz
72 Hz

r 100 Hz

“‘ \‘“ |
‘f "u;p.! ‘ .
2R

FREQUENCY
050435Z SEPT 1973

DEEP SOURCE

FIGURE 37
111-46

: 195. 9 dB/ /¥ Pa
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EVENT MS 099
SOUTH ROSE - LEG 2
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 8)

SAMPLE SIGNAL SPECTRUM RECORDING
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FREQUENCY
050455Z SEPT 1973

DEEP SOURCE
FIGURE 38

II1-47

SIGNAL
38 Hz

195, 2dB/ [u Pa

HARMONIC

SIGNAL
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OTHER
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TIME
GMT
SEPT 1973

041900
042000
042150
042144
042230
042330
050030
050130
050200
050300
050400
050500
050533
050650
050724
050906
050956
051142
051252
051312
051355
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TABLE 19

EVENT MS 009
TIME/POSITION OF VESSEL

LATITUDE

°N

36° 14, 6!
36°13. 5!
36°12, 5°
36°12, 3!
36°12,0'
2R° 11, 0!
36°10, 2!
36°09, 7'
36° 09, 6'
36°10, 2
36° 08, 8'
36°08. 6'
36° 08, 3!
36°08, 2!
36° 08, 2'
36°08.0'
36°07. 8!
36°07. 2!
36°06. 5!
36°06. 0!
36°05, 6!

LONGITUDE

°W

144°14, 1!
144°12, 6!
144°04, 9'
144° 02, 8!
144° 00, 0"
143°53, 1'
143°48.0'
143°42, 9!
143° 40, 6!
143° 35, 2!
143° 31, 0!
143° 24, 6'
143°22. 7'
143°16. 9'
143°13. 9!
143° 05, 1!
143°00, 5'
142°51, 1!
142° 44, 6!
142°43, 6!
142° 40, 6'
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CONFIDENTIAL

(Data Analysis Plan Experiment Number 9)

EVENT MS 013

SOUTH ROSE - LEG 4

Schedule

Summary

Shallow Source

062000Z Sept to 062215Z Sept (Starboard)
062215Z Sept to 071555Z Sept (Port)

29 Hz, 5% minutes ON/5 mrinutes OFF

at constant spurce level, starting on the hour

Deep Source

070100Z Sept to 071555Z Sept

38 Hz, 55 minutes ON/5 minutes OFF

at constant source level, starting on the hour

The steadyness of the source level during this
run was not good. The shallow source had a
mean source level of 190 dB/ /K Pa and numgcrous
excursions in the + 4 dB range. The spectrum
readings indicated the shallow source was having
problems. The deep source had a mean source
level of 195 dB//H Pa and a couple excursions

in the -4 dB range.
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3 " CON TIA T
gﬁ C FIDEN L TABLE 20 . o
= EVENT MS 013 ¥
A SOUTH ROSE LEG 4 .
(3 . SHALLOW SOURCE .

SOURCE ©
TIME FREQ SPL | DEPTH
: REMARKS
GMT SEPT 1973| Hz dB//uPa| METERS
062000 to 062055 29 193 19 Power fluctuations in signal
062100 to 062155 29 192 19 due to vibrator problems .
062200 to 062206 29 188 19
062215 to 062255 29 195 19
062300 to 062355 29 190 19 .
070000 to 070055 29 139 19
070100 to 070155 29 190 19
070200 to 070255 29 191 19 .
070300 to 070355 29 190 19
070400 to 070455 29 191 19 : .
070500 to 070555 29 190 19 e
070600 to 070655 29 190 19 3
070700 to 070755 29 188 19
670800 to 070855 29 190 19 ERE
070960 to 070955 29 190 19
071000 to 071055 29 191 19 \
071100 to 071153 29 191 19 .
071200 to 071255 29 192 19
071300 to 071355 29 192 19 ’
071400 to 071455 29 191 19 v
071500 to 071545 26 190 19 |
G
R
b
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EVENT MS 013
SOUTH ROSE - LEG 4
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 9)

SAMPLE SIGNAL SPECTRUM RECORDING

: P FUNDAMENTAL
' SIGNAL
;: | . | - ‘/ 29 HZ

e |- 190.5dB//uPa

H - - -\
. | N ~ ~ ~
L}
- :
. - "

i

|
i i
1 i
R
T HARMONIC
: i
l

T g —— SIGNALS
O I R N S - &
S L i S
i _Tl L .
O | 5 -

, I

i . OTHER
L SIGNALS

o ] - ——
o
]

T B D R
TN Y 4.3 H2

T T ——38Hz
- H el S~ 47 Hz
[ ) - n

g ) e 50" Hz
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FIGURE 41
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EVENT MS 013
SOUTH ROSE - LEG 4
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 9)
FREQUENCY
070834Z SEPT 1973
SHALLOW SOURCE

SAMPLE SIGNAL SPECTRUM LECORDING
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§ EVENT MS 013 ' ‘
‘ SOUTH ROSE LEG 4 ;
DEEP SOURCE "
SOURCE .
TIME TREQ SPL DEPTH
GMT SEPT 1973| Hz | dB//¢Pa| METERS REMARKS -
070100 to 070155 38 195 112 Five hours late in starting
070200 to 070255 38 195 112 transmission
070300 to 070355 38 195 112
070400 to 070455 38 195 112
070500 to 070555 38 196 112
070600 to 070655 38 196 113
070700 to 070755 38 193 113 ,
070800 to 070855 38 195 110 -4
070900 to 070955 38 196 122
071000 to 071055 38 196 116 :
071100 to 071155 38 194 111
071200 to 071255 38 195 96
071300 to 071303 38 196 96
071307 to 071325 38 196 96
071530 to 071355 38 196 96 _ %
071400 to 071420 38 194 96 !
071426 to 071455 38 194 96 -4
071500 to 071555 38 194 96 .
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EVENT MS 013

- e s . A e A

SOUTH ROSE - LEG 4
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 9)
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EVENT MS 013

SOUTH ROSE - LEG 4
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 9)

SALPLE SIGNAL SPECTRUM RECORDING

{
|
RIS NSV S—

| —-— FUNDAMENTAL
! !

_ . SIGNAL
——— =" 193.6 dB7/pPa -

i

! : HARMONIC .

[ :  SIGNAL o
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—~—- OTHER
SIGNALS

i ———————
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TIME
GMT
SEPT 1973

062000
062100
062136
062152
062200
062215
062304
070000
070030
070132
070200
070300
070340
070408
070500
070600
070702
070800
070900
070952
071100
071256
071400
071500

TABLE 22

EVENT MS 013

TYPE

DR
DR

g S I g Y Z Y

DR
DR

TIME/POSITION OF VESSEL

LATITUDE

°N

36°43, 9!
36°42,2'
36°41,5"
36°41.5'
36°40, 8'
36°40, 2¢
36°35. 3'
36°32, 5!

36°31
36° 27
36°25
36°22
36° 21
36°18
36°15
36°11
3508
36°02
35°59
35°567
35°54
35°47
35°43
35°38

I11-58

LONGITUDE

°W

143°58, 7'
143°57. 7'
144°00. 2!
144°01, 4!
144°00, 9!
143°59. 5"
143°53. 5!

143°51
143°49
143°47
143°46
143°42
143° 44
14341
143° 36
143°33
143°32
143°28
143° 26
143° 26
143° 22

143°17, 6!
143°14. 5!
143°12, 0!
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Schedule

Summary

EVENT MS 017
SOUTH ROSE - LEG 5

(Data Analysis Plan Experiment Number 10)

Shallow Source (Port)

080200Z Sept to 0819247 Sept

38 Hz, 55 minutes ON/5 minutes OFF
at constant source power level starting

on the hour

Deep Source

080200Z Sept to 081924Z Sept

29 Hz, 55 minutes ON/5 minutes OFF
at constant source power level starting

on the hour

The shallow source transmission power levels
averaged 193 dB//HK Pa for the first five hours

of transmission; and then 191 dB//¥ Pa with major
power excursions at 0900 hours and 1300 hours.

The deep source was more steady than the shallow.
The average deep source power level for the first
five hours of transmission was 195 dB/ /U Pa.

The remaining portion of the transmission averages
194 + 11/2 dB/ /K Pa,
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" CONFIDENTIAL TABLE 23 : Lo
b EVENT MS 017
SOUTH ROSE - LEG 5 .
SHALLOW SOURCE |
SOURCE 3
TIME FREQ | SPL | DEPTH
GMT SEPT 1973| Hz | dB//uPa| METERS REMARKS
080200 to 080255 | 38 193 19
080300 to 080355 | 38 193 19
080400 to 080455 | 38 194 19 S
080500 to 080555 | 38 193 19
080600 to 080655 | 38 194 19
080700 to 080755 | 38 191 19 ,
080800 to 080855 | 38 190 19
080900 to 080955 | 38 190 19
081000 to 081055 | 38 191 19
081100 to 081155 | 38 | 192 19
081200 to 081255 | 38 193 19
081300 to 081355 | 38 189 19 :
081400 to 081455 | 38 192 19
081500 to 081555 | 38 191 19
081600 to 081655 | 38 192 19
081700 to 081755 | 38 190 19
081800 to 081855 | 38 192 19
081900 to 081924 | 38 192 19
N
|
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CONFIDENTIAL

EVENT MS 017
SOUTH ROSE - LEG 5
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 10)

SAMPLE SIGNAL SPECTRUM RECORDING

- - FUNDAMENTAL
SIGNAL
38 Hz
191.7dB//uPa
HARMONIC
T SIGNAL
| R [ - ¢
OTHER
SIGNALS
______ T -#___;—'———‘“—29 HZ
B 59 Hz
# |
i {
___n__!, own i
v
]| X L
<Aty III I l
.. - g — i 1 .
@ rop
FREQUENCY

081403Z SEPT 1973
SHALLOW SOURCE

FIGURE 46
111-62
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DEEP SOURCE

TABLE 24

EVENT MS 017
SOUTH ROSE LEG 5

oo i B0 D b RS LR B AR B

SCURCE
TIME FREQ SPL DEPTH ,
GMT SEPT 1973} Hz dB//uPa| METERS REMARKS
080200 to 080255 29 197 111
080300 to 080355 29 195 100
080400 to 080455 29 195 100
080500 to 080555 29 196 101
080600 to 080648 29 195 101 Hydraulic problems
080650 to 080655 29 195 101
080700 to 080728 29 195 103 Hydraulic problems
080733 to 080755 29 195 103
080802 to 080855 29 193 103 Two min late
080901 to 080955 29 195 103 One min late
081000 to 081055 29 193 99
081100 to 081155 29 194 99
081200 to 081255 29 194 99
081300 to 081355 29 194 96
081400 to 081455 29 194 101
081500 to 081555 29 195 103
081600 to 081653 29 195 104 OFF early - hydraulic
081700 to 081755 | 29 195 104 problems
081800 to 081855 29 194 104
081900 to 081924 29 195 . 104 End of 80 nm leg
I1-63 CONFIDENTIAL
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EVENT MS 017

SOUTH ROSE - LEG 5
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 10)

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL
SIGNAL
-~ 29 Hz
195.4dB//uPa

HARMONIC
SIGNALS
59 Hz (?)
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080200
080300
080400
080505
080630
080800
080900
081012
081228
081412
081536
081700
081800
081900
081924
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TABLE 25

EVENT MS 017

TIME /POSITION OF VESSEL

TYPE

TR

LATITULE
°N

35° 35, 3!
35°37.6'
35°41,0'
35°46, 1"
35°52, 0!
35°57,5'
36°02,9'
36°08, 0!
36°16, 6!
36°27, 9!
36° 27, 9!
36°35. 2!
36° 39, 4!
36°43.6'
36°44, 2!

II11-66

LONGITUDE

°W

143°54. 2!
143°50. 5'
143° 46, 8'
143° 44, 6
143°41, 3!
143°37.6'
143° 36, 6'
143°32.5'
143°24. 8
143°14.1°
143°15.4'
143°12.2'
143°10. 3'
143° 07, 3"
143°06. 8'
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EVENT MS 021
NORTH ROSE - LEG 1

ihs (Data Analysis Plan Experiment Number 13)

T T S L L RO )
Pttt BV B e S

ot - .
L)
itpbay

ik

Schedule Shallow Source

’ 092200Z Sept to 100415Z Sept (Port)

2 100415Z Sept to 101723Z Sept (Starboard)
29 Hz, 8 minutes ON/7 minutes OFF

; at a constant power level starting

e on the quarter hour

»
.

it

Mot

Deep Source
&= 092200Z Sept to 1009022 Sept
11, 23, 33, 100 Hz, 8 minutes ON/7 minutes

Laegt e 3 MEG Gl s g
AT LA T S A T s

k4

“ OFF each frequency; at a constant power level, J
g repeuat every hour 2
- Summary Shallow source was erratic during the first %
am one and a half hours of transmission, then i
started to transmit at a constantly increasing g

M source level. The average source level was 5
e 178 +1 dB//#Pa at 2330 hours, then gradually 3
3 increased to 182 4+ 1 dB//K.Pa at 1000 hours f

: and remained constant thereafter. The deep E
i source was so erratic that the complete trans-
- mission is of questionable value. ;
& :;?

-
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CONFIDENTIAL TABLE 26
EVENT MS 021 R
NORTH ROSE LEG 1
SHALLOW SOURCE
SOGRCE
TIME FREQ SPL DEPTH ; f
GMT SEPT 1973| Hz dB//uPa| METERS REMARKS
092200 to 092208 | 29 174 18
092215 to 092223 | 29 174 18 O
092230 to 092238 | 29 175 18 :
092245 to 092253 | 29 175 18 ,
092300 to 092308 | 29 174 18 :
092315 to 092323 | 29 179 18
092330 to 092338 | 29 178 18
092345 to 092356 29 178 18 ..
100000 to 100008 | 29 178 18
100015 to 100023 | 29 1717 18
100030 to 100038 | 29 179 18 o
100045 to 100053 29 179 19
100100 to 100108 | 29 20
100115 to 100123 | 29 179 20 f
100130 to 100138 | 29 178 20
100145 to 100153 | 29 179 20
100200 to 100208 | 29 179 20 o
100215 to 100223 | 29 179 20
100230 to 100238 | 29 179 20
100245 to 100253 | 29 180 20 B
100300 to 100308 | 29 180 20
100315 to 100323 | 29 179 20
100330 to 100338 | 29 180 20 e
100345 to 100353 | 29 178 20 {
100400 to 100408 29 181 19 Malfunction in port vibrator, "
100415 to 100423 29 181 19 switch to starboard unit -
100430 to 100438 29 181 19 .
100445 to 100453 | 29 180 19 oy
100500 to 100508 | 29 181 21 !
100515 to 100523 | 29 180 21 ’
100530 to 100538 | 29 180 21 |
100545 to 100553 | 29 180 21 R
100600 to 100608 | 29 180 21 r
| 100615 to 100623 | 29 181 21 , -
100630 to 100638 | 29 180 21 REE
100645 to 100653 | 29 179 21
100700 to 100708 | 29 180 21 -
100715 to 100723 | 29 180 20 N
100730 to 100738 | 29 183 20
III-68 ~ CONFIDENTIAL L
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SHALLOW SOURCE (Continued)

TABLE 26 (Continued)
EVENT MS 021
NORTH ROSE LEG 1 :

il B e Seedin s s T e e

£y

SOURCE o

TIME FREQ SPL | DEPTH C g
EMARKS 13

GMT SLEPT 1973} lz dB/j#Pa| METERS REMA b

100745 to 100753
100800 to 100808
100815 to 100823
100830 to 100838
100845 to 100853
100900 to 100908
100915 to 100923
100930 to 100938
100945 to 100953
101000 to 101008
101015 to 101023
101030 to 101038
101045 to 101053
101100 to 101108
101115 to 101123
101130 to 101138
101145 to 101153
101200 to 101208
101215 to 101223
101230 to 101238
101245 to 101253
101300 to 101308
101315 to 101323
101320 to 101338
101345 t5 101353
101400 to 101408
101415 to 101423
101430 to 101438
101445 to 101453
101500 to 101508
101515 to 101523
101530 to 101538
101545 to 101553
101600 to 101608
101615 to 101623
101630 to 101638
101645 to 101653
101700 to 101708
101715 to 101723

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
26
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

20
180 20
180 20
180 20 o
180 20 g
20
182 20
182 20 R

. .
a vdie e A S

TR

182 20 !
183 20 o
183 20 P
182 20 -
183 20 ;
182 20 :
183 20 i
183 20 :
182 20 :

183 20 B
181 20 B
20 4
181 20 Cd
183 20 -

182 20
182 20
183 20 oo
183 20 T
181 20
181 20 s
181 20 Lo
182 20 .
180 20 I
182 20 P
183 20
183 20

Bt

182 20 S
183 20 3
182 20 e
182 20 3

181 20
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EVENT MS 021
NORTH ROSE - LEG 1
SHALLOW SOURCE

29 Hz

| R
: i ‘ i
cotrmnonann oo b BREN N i { oo : .
184 - . : e L LTS e —
. ] 1 i .
. | ! f E
182 L S
o o -
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; EVENT MS 021
NORTH ROSE - LEG 1
‘ (DATA ANALYSIS PLAN EXPERIMENT NUMBER 13) 2

SAMPLE SIGNAL SPECTRUM RECORDING
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EVENT MS 021
NORTH ROSE - LEG 1
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 13)

SAMPLE SIGNAL SPECTRUM RECORDING
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TABLE 27

EVENT MS 021
NORTH ROSE LEG 1

SOURCE
TIME FREQ | SPL | DEPTH
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
092200 to 092208 | 11 184 103
092215 to 092223 | 23 179 103
092230 to 092238 | 38 180 103
092245 to 092253 | 100 183 103
092300 to 092308 | 11 186 103
092315 to 092323 | 23 181 103
092330 to 092338 | 38 182 103
092345 to 092356 | 100 181 103 Three minutes late on OFF
100000 to 100008 | 11 187 103
100015 to 100023 | 23 184 103
100030 to 100038 | 38 182 103
100045 to 100053 | 100 181 103
100100 to 100108 | 11 187 o1
100115 to 100123 | 23 181 94
100130 to 100138 | 38 94
100145 to 100153 | 100 183 94
100200 to 100208 | 11 188 94
100215 to 100223 | 23 176 94
100230 to 100238 | 38 185 94
100245 to 100253 | 100 178 94
100300 to 100308 | 11 190 94
100315 to 100323 | 23 189 94
100330 t0 100338 | 38 184 04
100345 to 100353 | 100 180 94
100400 to 100408 | 11 192 94
100415 t0 100423 | 23 189 91
100430 to 100438 | 38 185 99
100445 to 100453 | 100 184 99
100500 to 100508 | 11 192 107
100515 t0 100523 | 23 184 107
100530 to 100538 | 38 181 114
100545 to 100553 | 100 182 122
100600 to 100608 | 11 188 122
100615 to 100623 | 23 176 122
100630 to 100638 | 38 177 122
100645 to 100653 | 100 182 127
100700 to 100708 | 11 183 127
100715 to 100723 | 23 183 125
100730 to 100738 | 38 183 125
1173
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CONF|DEN“AL TABLE 27 (Continued) _ -

EVENT MS 021
NORTH ROSE LEG 1

rey

DEEP SOURCE (Continued)

SOURCE -

TIME FREQ | SPL | DEPTH ,
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS o

100745 to 100753 100 184 123 .
100800 to 100808 11 185 123 .
100815 to 100823 23 123 :
100830 to 100838 38 123 )
100845 to 100853 100 185 123 R
100900 to 100902 11 123 No output from source
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(DATA ANALYSIS PLAN EXPERIMENT NUMBER 13)
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EVENT MS 021
NORTH ROSE - LEG 1
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 13)

SAMPLE SIGNAL SPECTRUM RECORDING

| i
e
! ~ I
! |
i ! FUNDAMENTAL
N SIGNAL
' 23 Hz
; _ ! 184. 4dB/ [y Pa
: 'Q_
, !
L } HARMONIC
3 ) " SIGNAL
[} ' :
— = —
—F ! OTHER
- i SIGNALS
- 28 He
': 43 Hz
.'.'" : 53 Hz
:: 59 Hz
1 o8 17
—- (X1 . — 88 IIZ
e l F‘—,
- - X .
Sl ,!.'ﬁ 4
(XU} . T
" 1
T '
IR
e g !
- il T
] fhit | ‘
© [ H
L ’u'{’ll “ AR
. o
meQ Job—
{ ' ! ~.
FREQUENCY

100017z SEPT 1973
DEEP SOURCE

FIGURE 55
II1-78

CONFIDENTIAL

e e o

-~ .
[ R——

"
b Gt

e ¥ B SR R

T R SN DV T S T S

v ds aNe Baeh vaditdy N osu @ oLl

B onha 1M el T

oot WAl B K Ma ap 7

i
¥
B

SR L et Bl B ML T s Sl LR T o,




Ty - T
e LA W . 0
e A - .

g RV

L CEE

-

Saxy S 4

t ;

3 4 W T s :

H ] i

& é H -

g ; ;
o =T +

oy
TR RSN

j ot
n ¥
. 0

SER
3 1 7

CONFIDENTIAL

i

s
A

i

T
T R
Lo -

Hitqyzeod

e
f
Wi

EVENT MS 021
NORTH ROSE - LEG 1
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 13)

SAMPLE SIGNAL SPECTRUM RECORDING
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o EVENT MS 021 a8
2 NORTH ROSE - LEG 1 25
2 (DATA ANALYSIS PLAN EXPERIMENT NUMBER 13)
g SAMPLE SIGNAL SPECTRUM RECORDING jf ;
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TABLE 28

EVENT MS

021

TIME/POSITION OF VESSEL

TIME
GMT
SEPT 1973

092200
092300
100001
100100
100200
100300
100345
100430
100500
100600
100645
100730
100800
100900
101000
101100
101200
101300
101400
101500
101600
101645
101715

TYPE

DR

DR

DR

DR

DR

DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR
DR

LATITUDE
°N

38°37. 9
38°41, 6!
38°46, 4!
38°52, 7'
38°56, 7!
39°02. 6!
39°05, 5!
39°08, 2!
39°11, 1!
39°14, 7!
39°186, 8!
39°19, 4!
39° 20, 4!
39°23, 3!
39° 25, 5!
39° 2%, 9!
39° 30, 6!
39° 34, 7!
39°38. 1"
39°42, 0!
39°45, 0!
39°49, 4!
39°50, 9!

LONGITUDE
°W

143°48, 2!
143°44, 5!
143°42, 0!
143°40, 0
143°37. 0!
143°35. 3!
143°33, 1!
143°31. 7'
143°31, 4!
143° 28, 3!
143° 28, 8!
143° 25, 8!
143° 25, 3!
143° 23, 3!
143° 22, 0!
143°20. 3!
143°19. 4
143°17. 7
143°16, 7!
143°14. 7
143°13. 4!
143°11, 2!
143°10, 5!
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i EVENT MS 025
- NORTH ROSE - LEG 2

(Data Analysis Plan Experiment Number 14)

- Schedule Shallow Source (Starboard)
; 110900Z Sept to 120423Z Sept
29 Hz, 8 minutes ON/7 minutes OFF
T at a constant power level starting on the
i quarter hour

2
*

Deep Source {
110919Z Sept to 110953Z Sept

111045Z Sept to 111222Z Sept

112215Z Sept to 112250Z Sept

11, 23, 38 100 Hz, 8 minutes ON/7 minutes OFF
each frequency at a constant power level,
repeated every hour

Emam

grram s
i1 % [}

Ko e 4

+*

Summary The shallow source transmitted at an average
level of 178 + 2 dB/ /K Pa. The deep source
only transmitted for approximately three hours,
and source levels were not steady.
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‘CONFIDENTIAL TABLE 29

L EVENT MS 025 L
NORTH ROSE LEG 2 o
v *  SHALLOW SOURCE
- SOURCE
- TIME FREQ | SPL | DEPTH S
REMARKS Do
v GMT SEPT 1973| Hz | dB//pPa| METERS o
2 t=

110900 to 110908 | 29 177 20
110915 to 110923 | 29 178 20 .
110930 to 110938 | 29 176 20 §
110945 to 110953 | 29 176 20 :
111000 to 111008 | 29 177 20 .
111015 to 111023 | 29 177 20 ‘
111030 to 111038 | 29 177 20
111045 to 111053 | 29 176 20
111100 to 111108 | 29 177 20
111115 to 111123 | 29 178 20
111130 to 111138 | 29 178 20
111145 to 111153 | 29 178 20
111200 to 111208 | 29 178 20
111215 to 111223 | 29 178 20
111230 to 111238 | 29 177 20 .
111245 to 111253 | 29 179 20
111300 to 111308 | 29 179 20
111315 to 111323 | 29 178 20
111330 to 111338 | 29 177 20
111345 to 111353 | 29 177 20 y
i 111400 to 111408 | 29 178 20
< 111415 to 111423 | 29 176 20
1 111430 to 111438 | 29 176 20
o 111445 to 111453 | 29 177 20 -
o 111500 to 111508 | 29 178 20 e
3 111515 to 111523 | 29 179 20 ' BRE

7

Ry
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e
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10254

I
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Er e S N B 2 o

111530 to 111538 | 29 179 20 ;
o 111545 to 111553 | 29 178 20 e
j:f 111600 to 111608 | 29 178 20 _j
=g 111615 to 111623 | 29 176 18

a5 111630 to 111638 | 29 177 17 : -
15 111645 to 111653 | 29 180 17 ’ 3
i 111700 to 111708 | 29 178 17

] . | 111715 to 111723 | 29 178 17 , -1

- 111730 to 111738 | 29 178 17 -3 i
~ 111745 to 111753 | 29 178 17

] 111800 to 111808 | 29 178 17 -
111815 to 111823 | 29 178 17
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& . CONFIDENTIAL TABLE 29 (Continued)
P :
P EVENT MS 025 ;
o NORTH ROSE LEG 2 ;
¥ §  SHALLOW SOURCE (Continued) Z
- SOURCE §
TIME FREQ SPL | DEPTH L
™ | GMT SEPT 1973| He dB//pPa| METEDTS REMARKS i
5 | — b
i ] 111830t0 111838 | 29 179 17 i
111845 to 111853 | 29 178 17 i -
<= | 111900 to 111908 | 29 178 17 § ~
i | 111915 t0 111923 | 29 178 17 i
111930 to 111938 | 29 178 17
== | 111945 to 111953 | 29 178 17 d
i | 112000 to 112008 | 29 17 §
111015 to 112023 | 29 178 17 i
=~ | 112030 to 112038 | 29 177 17 i
3| 112045 to 112053 | 29 178 17 L
112100 to 112108 | 29 178 17
=+ | 112115 to 112123 | 29 177 17 :
© 4, | 112130t0 112138 | 29 176 20 .
: 112145 t0 112153 | 29 176 20
.- ] 112200 t0 112208 | 29 177 20 P
i, | 112215 to 112223 | 29 178 20 .
112230 to 112238 | 29 20
o e | 112245 to 112253 | 29 178 20
.4 | 112300 to 112308 | 29 178 20 :
: 112315 to 112323 | 29 178 20
-y | 112330t0 112338 | 29 179 20 i
©4 | 112345 to 112355 | 29 179 20 ;
120000 to 120008 | 29 179 20 :
i 3= | 120015 to 120023 | 29 179 18
£ 3 | 120030 to 120038 | 29 179 18 :
i 120045 to 120053 | 29 179 18 i
¢ w | 120100 to 120108 | 29 179 18 :
b & | 120115 to 120123 | 29 180 18 ;
: 120130 to 120138 | 29 18 ;-
- | 120145 to 120153 | 29 180 18
Hi | 120200 to 120208 | 29 179 18
120215 to 120223 | 29 180 18 1y
r 120230 to 120238 | 29 178 18 5
i? 120245 to 120253 | 29 179 18 :
120300 to 120308 | 29 177 18 i
v | 120315 to 120323 | 29 179 20 ' i
£I? 120330 t0 120338 | 29 20 :
3
i
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TABLE 29 (Continued)

EVENT MS 025

NORTH ROSE LEG 2

SHALLOW SOURCE (Continued)

TIME

SOURCE

FREQ

GMT SEPT 1973| Hz

SPL

dB//pPa| METERS

DEPTH REMARKS

120345 to 120353
120400 to 120408
120415 to 120423

29
29
29

179
179
179

20
20
20
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- EVENT MS 025
NORTH ROSE - LEG 2
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 14)

SAMPLE SIGNAL SPECTRUM RECORDING
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DEEP SOURCE

TABLE 30

EVENT MS 025

NORTH ROSE LEG 2

L

594»%‘ R

MY AP T A ¢

St

&

ey

APy

A a b v R

SOURCE
TIME FREQ SPL DEPTH
REMARKS

GMT SEPT 1973| Hz | dB//uPa| METERS K
110919 to 110923 23 130
110930 to 110938 38 183 119
110945 to 110953 100 184 111 System down
111045 to 111050 100 179 106
111100 to 111108 11 189 106
111115 to 111123 23 185 106
111130 to 111138 38 184 103
111145 to 111153 100 183 103
111200 to 111208 11 189 101
111215 to 111223 23 183 101 System down
112215 to 112217 23 112
112221 to 112223 23 189 112
112230 to 112238 38 179 1i2
112245 to 112250 1C0 112-  ]System down
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EVENT MS 025
NORTH ROSE - LEG 2

DEEP SOURCE

11

, 100, Hz

23, 38
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1200 1400
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GMT 11 & 12 Sept 1973

FIGURE 60
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g - EVENT MS 025 ';
* ] NORTH ROSE - LEG 2
i (DATA ANALYSIS PLAN EXPERIMENT NUMBER 14)

SAMPLE SIGNAL SPECTRUM RECORDING
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e 188.8 dB/ /K Pa

s
S L PR S )
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% ) - SIGNALS
.. B —.—:’—________________,—————"22 Hz
R o — /—33 Hz
& §— 44 Hz
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EVENT MS 025
NORTH ROSE - LEG 2 3
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 14) .
1
SAMPLE SIGNAL SPECTRUM RECORDING e
T - - T
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— SIGNAL
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EVENT MS 025 -
NORTH ROSE - LEG 2
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 14) ¥
SAMPLE SIGNAL SPECTRUM RECORDING N
T ! ’
! — —————— S ———
2 o
-1 FUNDAMENTAL .
: - SIGNAL L
/ 100 Hz
183.4 dB/ /M Pa
\
\
_ ( i
\ HARMONIC "
g SIGNALS |
’ ! OTHER
- N B SIGNALS
FREQUENCY _d
11114/Z SEPT 1973 :
DEEP SOURCE ’
FIGURE 64 .
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: CONFIDENTIAL CABLE 51
3,. EVENT MS 025 ;
EL' TIME/POSITION OF VESSEL
L. TIME
GMT TYPE LATITUDE LONGITUDE
: SEPT 1973 °N °W
: 110900 DR 39°50, 8' 143°51, 2!
110934 F 39°51,4" 143° 49, 3"
111030 DR 39°47. 9" 143° 47, 6!
111118 F 39° 44, 8! 143° 44, 8!
. 111200 DR 39°42.0' 143°42, 8!
111300 DR 39°37.9! 143°40, 7!
: 115400 DR 39°33, 8! 142° 38, 0!
- 111500 DR 39°32, 2! 143° 38, 4!
111600 DR 39° 30, 8! 143° 37, 0!
111700 DR 39°25. 8! 143°33. 8"
;. 111800 DR 39° 20, 9! 143°31, 8!
111845 F 39°17.1! 143° 30, 7!
. 111930 F 39°13.1° 143°29, 7
i 112000 DR 39°11, 1! 143° 28, 9!
112100 DR 39°06,1' 14.3° 26, 6!
112130 F 39°04, 7! 113°26, 5!
112215 DR 39°03, 3! 143°25, 2!
112300 F 39°01, 1! 143° 22, 8!
; 120015 DR 38°56, 2! 143°19, 1!
120045 F 38°53,5' 143°17, 4!
: 120100 F 38°52, 3! 143°16, 6!
e 120145 F 38°49, 5! 143°14, 9"
P 120230 F 38°46.1' 143°13, 7"
o 120315 F 38°43, 3" 143°12, 4!
a1 120400 DR 38°40, 2' 143°10, 8'
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i‘:hedule

Summary

EVENT MS 027
NORTH ROSE - LEG 3

(Data Analysis Plan Experiment Number 15)

Shallow Source (Starboard)

121200Z Sept to 130753Z Sept

29 Hz, 8 minutes ON/7 minutes OFF

at a constant power level repeated every
quarter hour

Deep Source
121345Z Sept to 130308Z Sept t
11, 23, 38, 100 Hz, 8 minutes ON/7 minutes
OFF each frequency at a constant power level
repeated every hour

The shallow source transmission was steady

at 1794 1 dB//MPa, The deep source did
transmit at the required frequencies on schedule,
but power levels were erratic, and no trend could
be determined.
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% EVENT MS 027
o
% NORTH ROSE LEG 3 :
i SHALLOW SOURCE
;é%; SOURCE
R TIME FREQ SPL | DEPTH
o GMT SEPT 19%3| Hz | dB//uPa| METERS REMARKS
i 121200 to 121208 | 29 17
o 121215 to 121223 | 29 179 17
s 121230 to 121238 | 29 178 18
5 121245 to 121253 | 29 177 18
g‘ 121300 to 121308 | 29 177 18
121315 to 121323 | 29 178 19
121330 to 121338 | 29 179 18
ég;,; 121345 to 121353 | 29 179 18
& 121400 to 121468 | 29 180 19
5 121415 to 121423 29 | 178 19
%‘% 121430 to 121438 | 29 179 19 ..
L 121445 to 121453 | 29 178 19
i 121500 to 121508 | 29 178 18
- 121515 to 121523 | 29 180 18
_ 121530 to 121538 | 29 179 18
121545 to 121553 | 29 178 18
= 121600 to 121608 29 179 18
B 121615 to 121623 | 29 180 18
% 121630 to 121638 | 29 180 18
4 121645 to 121653 | 29 177 18 .
g@ 121700 to 121708 | 29 178 18
e 121715 to 121723 | 29 179 18
121730 to 121738 | 29 179 18
121745 to 121753 | 29 178 18
121800 to 121808 | 29 178 18 :
121815 to 121823 | 29 180 18 ..
121830 to 121838 | 29 178 18
121845 to 121853 | 29 178 18 ;
, | 121900 to 121908 | 29 180 18
¢« ] 121915 t0 121923 | 29 180 18
'] 121930 to 121938 | 29 180 18 o
121945 to 121953 | 29 180 18 A
122000 to 122008 | 29 179 18
© | 122015 to 122023 | 29 177 18 R
t | 122030 to 122038 | 29 179 18 i
.| 122045 to 122053 | 29 179 18
i ] 122100 to 122108 | 29 178 18 R
122115 to 122123 | 29 180 18 R
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ii CONF'DENT'AL TABLE 32 (Continued)
I EVENT MS 027 o
L NORTH ROSE LEG 3 o
SHALLOW SOURCE (Continued) _ S
- SOURCE ;
v TIME FREQ SPL DEPTH o
.| aMT SEPT 1973| Hz | dB//uPa| METERS REMARKS -
T 122130 to 122138 | 29 180 18
i 122145 to 122153 | 29 180 18 o
122200 to 122208 | 29 179 18 L
122215 to 122223 | 29 179 18
122230 to 122238 | 29 179 18 P
122245 to 122253 | 29 179 19 Do
. 122300 to 122308 | 29 180 19
i 122315 to 122323 | 29 180 19
122330 to 122338 | 29 179 19
i 122345 to 122353 | 29 178 19
130000 to 130008 | 29 180 19 P
130015 to 130023 | 29 180 19 i
T 130030 to 130038 | 29 180 19 :
‘- 130045 to 130053 | 29 180 19
130100 to 130108 | 29 180 19
T 130115 to 130123 | 29 180 19
%n 130130 to 130138 | 29 180 19
130145 to 130153 | 29 180 19
130200 to 130208 | 29 179 19
130215 to 130223 | 29 180 19
130230 to 130238 | 29 180 19
T 130245 to 130253 | 29 180 19
e 130300 to 130308 | 29 180 19
130315 to 130323 | 29 180 19
Loge 130320 to 130338 | 29 179 19
y L 130345 to 130353 | 29 180 19
130400 to 130408 | 29 180 19
130415 to 130423 | 29 180 19 ,
£ 130430 to 130438 | 29 180 19 :
¥ 130445 to 130453 | 29 180 19
Eom 130500 to 130508 | 29 179 19
z i 130515 to 130523 | 29 177 19
& 130530 to 130538 | 29 179 19
= T 130545 to 130553 | 29 179 19
i I? 130600 to 130608 | 29 178 19
o 130615 to 130623 | 29 178 19
§ %f 130630 to 130638 | 29 179 19
:
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TABLE 32 (Continued)

EVENT MS 027
NORTH ROSE LEG 3

SHALLOW SOURCE (Continued)

TIME

GMT SEPT 1973

SOURCE

FREQ
Hz

dB//uPa

SPL

DEPTH
METERS

REMARKS

130645 to 130653
130700 to 130708
130715 .to 130723
130730 to 130738
130745 to 130753

29
29
29
29
29

179
179
179
180
179

19
19
19
19
19
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| | CONFIDENTIAL
; EVENT MS 027
NORTH ROSE - LEG 3
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 15)
f SAMPLE SIGNAi. SPECTRUM RECORDING
'
: FUNDAMENTAL
! SIGNAL
o ﬁ// 29 Hz
I 180.0 dB//H Pa
.{‘ I' \
P HARMONIC
3 % ' SIGNAL
':‘ - 3: ’ - -
V it v
| P 'OTHER
i | ; b SIGNALS
= S —— 60 Hz
=& N i e
L : ' 31{_‘;’/68 Hz
o - } -
1: ] ' []
Q 190
FUNDAMENTAL
121634Z SEPT 1973
SHALLOW SOURCE i
; FIGURE 66 -
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CONFIDENTIAL TABLE 33

EVENT MS 027
NORTH ROSE LEG 3

. DEEP SOURCE
- SOURCE
TIME FREQ SPL DEPTH
| cMT sEPT 1973 Hz | dB//pPa| METERS REMARKS
121345 to 121353 | 100 124 No hydrophone output
( 121400 to 121408
T 121415 to 121423 | 23 182 123
. 121430 to 121438 | 38 185 122
‘ 121445 to 121453 | 100 182 104
e 121500 to 121508 | 11 184 104
-- 121515 to 121524 23 185 104 One minute 24 seconds late
121530 to 121538 | 38 182 104 going OFF
e 121545 to 121553 | 109 182 105
: 121600 to 121508 1 186 105
' 121615 to 121623 | 23 184 105
i 121630 to 121638 | 38 183 105
121645 to 121653 | 100 179 105
121700 to 121708 | 11 185 104
h 121715 to 121723 | 23 185 104
121730 to 121738 | 38 179 104
N 121745 to 121753 | 100 181 104
121800 to 121808 | 11 186 104
121815 to 121823 | 23 184 104
. 121830 to 121838 | 38 183 - 104
121845 to 121853 | 100 "183 104
N 121900 %o 121908 | 11 186 104
121915 to 121953 ! 23 199 104
121930 to 121938 | 38 104
121945 to 121953 | 100 180 104
L 122000 to 122009 11 183 104 One minute 2 seconds late
122015 to 122023 | 23 183 104 going OFF
syt 122030 to 122038 | 38 180 96
122045 to 122053 | 100 181 96
122100 to 122108 | 11 185 96
5o 122115 to 122123 | 23 187 96
R i 122130 to 122:38 | 38 183 96
‘{;j 122145 to 122153 | 100 184 101
v ore 122200 to 122208 | 11 188 101
S §f 122215 to 122223 23 187 101
& 122230 to 122238 | 38 185 101
Bt 122245 to 122253 | 100 184 105
é i 122300 to 122308 | 11 187 105
;b ImI-103 . CONFIDENTIAL
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CONF|DENT|AL TABLE 33 (Continued) ..
EVENT MS 027 '

NORTH ROSE LEG 3 ,

DEEP SOURCE (continued) _ '

SOURCE
TIME FREQ SPL DLEPTI
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
122315 to 122323 23 188 105
122330 to 122338 38 183 105
122345 to 122353 | 100 183 105
130000 to 130008 11 190 108
130015 to 130023 23 186 108
130030 to 130038 38 183 108
130045 to 130053 | 100 184 107
130100 to 130108 | 11 187 107 :
130115 to 130123 23 186 110 .
130130 to 130138 38 30 110 :
130145 to 130153 | 100 182 110
130200 to 130208 11 122
130215 to 130223 38 183 122 Frequencies were accidently
130230 to 130238 23 184 122 switched
130245 to 130253 | 100 106
130300 to 130308 105 Unable to transmit due to
equipment problems
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CONFIDENTIAL .

EVENT MS 027 .
NORTH ROSE - LEG 3
DEEP SOURCE i,

ot ks

120

-
(o]
[4)]

Source Depth - Meters
p—t
fory
(]
j

100 : 3 ‘ -
95 p—tf T -+ :
g S0 AT TIn] (OVS N IEE AP TR IEEFTRE Y 2 L
1600 1800 2000 2200 2400 0200 0400 -
B

TIME -
GMT 12 & 13 Sept 1973

1
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- FIGURE 68
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CONFIDENTIAL

EVENT MS 027
NORTH ROSE - LEG 3
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 15)

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL SIGNAL

— 11 Hz
4—""'//_1?3—5- 3 dB/ /u Pa

_ é
' i HARMONIC SIGNALS
i___—__________—-——-—- 22 Hz
— ; S —33Hz
A
_ H b OTHER SIGNAL
EZ L, ———60Hz
b l; . R
[{ I §
o ;
' i i i’
y B RN
R R
_ yoib oLt
[ ]
ORI [
RIERIEREL
I TR
— l ¢ ! ‘
Q 190
FREQUENCY

121703Z SEP 1973

DEEP SOURCE

FIGURE 69
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EVENT MS 027
NORTH ROSE - LEG 3 0
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 15) i

SAMPLE SIGNAL SPECTRUM RECORDING t

=, T - FUNDAMENTAL

R

SIGNAL
N 23 Hz .0
- 184.4 dB/ /u Pa :
: 3
. i
ST ~7  HARMONIC SIGNAL o
D -
- N -
____" I! ]
-—  -M_ . OTHER SIGNAL
-t N, ——60Hz ~
. i
. | .-
.t :
D S X U
—— i
Lt |
ot ] .
_h H .
=L ,
— i
._,!E;‘ | 5 -
o 180 -
' A
FREQUENCY
1216167 SEPT 1973 i
- DEEP SOURCE §
FIGURE 70
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- EVENT MS 027 P
NORTH ROSE - LEG 3 P
! (DATA ANALYSIS PLAN EXPERIMENT NUMBER 15) P
SAMPLE SIGNAL SPECTRUM RECORDING ;
‘ R FUNDAMENTAL
| SIGNAL
;- ———38 Hz
.. .. . __i*7T 182.6 dB//kPa
|
b
- - - —— i ‘. -
LT i !
HR ! !
!
. S - HARMONIC
! . SIGNAL
- i
T T -
3 H
i
R , 5’ "
o P OTHER
au i q i SIGNALS
g W s pe— W 60 Hz
T ’t;____,___,——ss Hz
E§ S L
Al YT T 7T 00
¥
Bl FREQUENCY
g : 121631Z SEPT 1973 -
£ F o
i DEEP SOURCE
¥ FIGURE 71
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EVENT MS 027
NORTH ROSE - LEG 3 |
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 15) -

SAMPLE SIGNAL SPECTRUM RECORDING

|

. FUNDAMENTAL
T i 'g"' o SIGNAL
S 100 Hz
_—t ;““____ i 178.9 dB/ /¥ Pa
T
r L .
. X i}
U t
L]

- - ‘ B HARMONIC
o SIGNAL ..

:

_ . OTHER
—— - SIGNALS

) FREQUENCY |
1216472 SEPT 1973 oo

DEEP SOURCE Y
FIGURE 72 ’“
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TIME
GMT
SEPT 1973

121200
121230
121300
121400
121500
121600
121700
121800
121900
122000
122030
122100
122200
122300
130000
130100
130200
130300
130400
130500
130600
130700
130745

TABLE 34

EVENT MS 027
TIME/POSITION OF VESSEL

DR

DR
DR*
DR*
DR*
DR*

LATITUDE
°N

38°53. 5!
38°54, 7!
38°55, 0!
38°56, 2!
38°57, 5!
39°00, 0'
39°03. 1!
39°05. 8!
39°09, 4!
38°10. 6!
39°12. 8!
39°14, 0!
39°16, 9!
38°18. 9!
39°21. 0!
39°23. 5!
39°24. 5!
39°26, 2¢
39°27, 9!
39°30. 9
39°32. 4!
39° 33, 8!
39¢ 35, 2!

LONGITUDE

°W

142° 44, 9!
142°50, 1!
142°51. 1!
142° 53, 6!
142°58. 4!
143°03, 1!
143° 08, 8!
143°12, 8!
143° 17, 5!
143° 21, 8'
143° 24, 2!
143° 26, 6!
143° 31, 3!
143° 36, 7'
143°40, 9
143°45, 7
143°49, 8'
143° 53, 4!
143° 57, 6'
144° 02, 3!
144° 06, 8'
144° 09, 9
144°12, 8"

*Satellite navigation fixes were obtained between these DRs,

Im-111

K

CONFIDENTIAL

STy e

e

e

e e M M et & R R o MR A e

o

SR e it

G0 Zihor i o b aran



[Tl A

[ S

'
IO

CONFIDENTIAL

EVENT MS 031!
DEPTH CYCLE DOWN
(Stationary Transmission)

(Data Analysis Plan Experiment Number 18)

Schedule Shallow Source (Starboard)
1510002 Sept to 151023Z Sept
38 Hz, 8 minutes ON/7 minutes OFF
at constant power level repeated twice

Deep Source

151045Z Sept to 151538Z Sept

38 Hz, 8 minutes ON/7 minutes OFF

at constant power level and decreasing

depths in 18 n_eter increments. Two
transmission cycles per depth, and 22 minutes
time allowed to achieve next depth

Summary The shallow source was only used for the
first depth transmission to conserve time
while deep source was being worked on.
Transmissions at a particular depth level
were relatively constant, and the overall
average transmission power ievel was
197 4+ 1 dB//uPa except for the 19 meter
transmission, which was at 193.5 dB/ /¥ Pa.
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DEEP SOURCE

CONFIDENTIAL

TABLE 35

EVENT MS 03t
DEPTH CYCLE DOWN

SOURCE

TIME FREQ SPL DEPTH
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
151000 to 151008 38 194 19
151015 to 151023 38 194 19
151045 to 151053 38 197 37
151100 to 151108 38 198 37
151130 to 151138 38 195 56
151145 to 151153 38 196 56
151215 to 151223 38 196 72
151230 to 151238 38 197 72
151302 to 151308 38 198 94 Two minutes 30 seconds late
151315 to 151323 38 197 94 due to hydraulic problems
151345 to 151353 38 198 110
151400 to 151408 38 198 110
151430 to 151438 38 197 128 Forty seconds late on starting
151445 to 151453 38 199 128
151515 to 151523 38 196 136
151530 to 151538 38 197 136
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CONFIDENTIAL

EVENT MS 031'
DEPTH CYCLE DOWN o
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 18) ’5

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL ;
STGNAL - f

38 Hz
— 193.6 dB//K Pa

HARMONIC .
I SIGNAL |
76 Hz

4  OTHER
T | B SIGNAL :

FREQUENCY S
151015Z SEPT 1973 .

SHALLOW SOURCE
19 METER DEPTH -

FIGURE 74 .
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EVENT MS 031'
DEPTH CYCLE DOWN
(DATA ANALYSIS PLAN EXPERIMENT NUMRBER 18)

T
o
£ SAMPLE SIGNAL SPECTRUM RECORDING
L3

< - .

]
i

s o - i

: - —— - {

uls T ) ! i
1
)
[ .
i

- - FUNDAMENTAL
- SIGNAL

H i M | I 38 Hz
v =T . 197.8 dB//K Pa
€z - ;;. B S -
- IR | T HARMONIC
- - SIGNAL
- ~ /76 Hz
- 4 _

_____ SIGNAL

- — i- :
i ) - ]; T
s -."' - i‘-" - ' - OTHER

60 Hz

i
!

:‘»
|
}
i
i

)

oy
E

-
|
i
!

[+ RN Y
Pl
i
r, !
t ,.';':a'
.
I
1
1
]
1
L
+

)
[
B
|
{

-0
00/

L]

FREQUENCY
151100Z SEPT 1973

¥

WL Y
EAEEAR

DEEP SOURCE
37 METER DEPTH

FIGURE 15 CONFIDENTIAL
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EVENT MS 031’
DEPTH CYCLE DCWN
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 18)

SAMPLE SIGNAL SPECTRUM RECORDING

- - ]
- D 3

e |
- - i

U B S FUNDAMENTAL
s SIGNAL

- 38 Hz

195.4 dB//H Pa

HARMONIC
SIGNAL

- ' I ‘—_—_—__—/ 76 Hz

FREQUENCY
151130Z SEPT 1973

DEEP SOURCE
56 METER DEPTH

FIGURE 76
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. EVENT MS 031'
- DEPTH CYCLE DOWN
: (DATA ANALYSIS PLAN EXPERIMENT NUMBER 18)
we
SAMPLE SIGNAL SPECTRUM RECORDING
"

i
]
-

[ _—
- Ty FUNDAMENTAL
- S SIGNAL

38 Hz
- 199.0 dB/ /K Pa

|
!
|

2o Nl
-— o — —-"— - - - -

[}

-n ' 1]

. . S A o HARMONIC
| SIGNAL

: ] : 76 Hz
- [ | B ".—.'—T:_—.“——/

T Ll
e
LR L)
. —— -

' OTHER
T - SIGNAL

- 1]
- :
I t
4 " .
s
1

}
v - |
'
- w "
] T
t
g,, R e
. [
' -t -
I U I
£ B i ]
| 1..°
N i I ¢ ! -
;, __.T-a.m(:.__' vhoo A s D
B Q . A
I3 N et L . . b
2

¥ o et
BRRASE
Ew;mé

FREQUENCY
151446Z SEPT 1973

&

DEEP SOURCE
128 METER DEPTH

FIGURET  CONFIDENTIAL
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CONFIDENTIAL
EVENT MS 031'
DEPTH CYCLE DOWN
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 18)
SAMPLE SIGNAL SPECTRUM RECORDING -
—— FUNDAMENTAL
e B o SIGNAL
N X : 38 Hz
— = 196.2 dB/ /4 Pa
e - HARMONIC .
| SIGNAL
___________-————76 Hz
SR | S B - O'THER .
S N I z SIGNAL
-l —————588H:
J‘"‘" 3
' FREQUENCY
151517Z SEPT 1973 =
DEEP SOURCE I
136 METER DEPTH - ;
FIGURE 78 Iy !
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TIME
GMT
SEPT 1973

151000
151100
151215
151352
151510

TABLE 36

EVENT MS 031’
DEPTH CYCLE DOWN
TIME/POSITION OF VESSEL

TYPE LATITUDE
°N

&

40° 10, 6!
DR 40°00, 6'
40° 00, 6'
40°01, 5!
40- 01, 0'

5 e B

LONGITUDE

°w

146° 25, 3'
146° 25, 3'
146°21, 7'
146°17, 2'
146°15, 3"
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‘ EVENT MS 031"
.- POWER CYCLE
. (Stationary Transmission)
(Data Analysis Plan Experiment Number 19)
e Schedule Shallow Source (Starboard)
.. 151700Z Sept to 152153Z Sept
; 11, 23, 38, 100 Hz, 8 minutes ON/7 minutes ;
. OFF each frequency at five increasing power :
.- levels
. Deep Source 3
.. 151700Z Sept to 152153Z Sept
100, 38, 23, 11 Hz, 8 minutes ON/7 minutes
e OFF each frequency at five increasing power
. levels
. Summary Shallow source operated in a more uniform
.. fashion than the deep source as can be seen
on the power versus time plots. Spectrum
£ plots of the deep source indicated numerous
.. extraneous frequencies were being transmitted.
' Depth was maintained at 18 +1 meters for the
- shallow source and 130 + 2 meters for the deep
i . source.
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CONFIDENTIAL TABLE 37

EVENT MS 031’
POWER CYCLE
SHALLOW SOURCE

SOURCE )
TIME FREQ SPL, DEPTH
GMT SEPT 1973]| Hz dB//uPal METERS REMARKS
151700 to 151708 11 180 19
151715 to 151723 23 177 19
151730 to 151738 38 175 19
151745 to 151754 | 100 177 19 One minute 24 seconds late
151800 to 151808 11 184 19 on turning OFF
151815 to 151823 23 181 19
151830 to 151838 38 178 19
151845 to 151853 | 100 177 19
151900 to 151908 11 189 19
151915 to 151923 23 184 19
151930 to 151938 38 182 19
151945 to 151953 | 100 182 19
152000 to 152008 11 194 19
152015 to 152023 23 190 18
152039 to 152038 38 188 18
152045 to 152053 | 100 187 18.
152300 to 152108 11 197 18
152115 to 152123 23 195 18
152130 to 152138 38 193 18
152145 to 152153 | 100 192 18 ..
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EVENT MS 031"

POWER CYCLE
SHALLOW SOURCE

.

11, 23, 38, 100, Hz
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CONFIDENTIAL

EVENT MS 031'
POWER CYCLE
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)

SAMPLE SIGNAL SPECTRUM RECORDING

s Bt Muall R
- ——~-=—-}-~-  FUNDAMENTAL
o ! it SIGNAL
SRl oo oL 11 He
=] L 196.5 dB/ /M Pa
—_ e o T .
= HARMONIC
S g 1 e T P SIGNALS
T T 22 Hz
o — i 33 Hz

OTHER

FREQUENCY
1521042 SEPT 1973

SHALLOW SOURCE
FIGUURE 80
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EVENT MS 031!
| ; POWER CYCLE
: (DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)
SAMPLE SIGNAL SPECTRUM RECORDING
;_ ......... )
: L . -
. +——f——-
o FUNDAMENTAL
' P - SIGNAL
e A | - 23 Hz
Rl vl 195.2 dB//H Pa
N R
- T T - HARMONIC
.- o : SIGNALS
: RN 69z
. h - T - - 'r—-——_‘
OTHER
SIGNAL

60 Hz

LI |
*

fooo

vy

4
3

FREQUENCY
1521182 SEPT 1973

I R e N e
=

s
i

SHALLOW SOURCE ;

FIGURE 81 CONFIDENTIAL
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CONFIDENTIAL

EVENT MS 031!
POWER CYCLE

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)

SAMPLE SIGNAL SPECTRUM RECORDING

+

FUNDAMENTAL
SIGNAL

o 8T
ol 193. 4 dB/ /K Pa

HARMONIC
SIGNAL

i v # ‘_;_/-————'—76 Hz
f DonL

OTHER
SIGNALS

"
A T J—_‘_____/23Hz
_____,_.-‘.:_('L‘

t

0 B R

B b il —
: N -

: _—_'__-_-:_—,_._._-———59 Hz
¢

FREQUENCY
152138Z SEPT 1973

SHALLOW SOURCE
FIGURE 82
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CONFIDENTIAL TABLE 38

EVENT MS 031"
POWER CYCLE
DEEP SOURCE

SOURCE

TIME FREQ SPL DEPTI
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
151700 to 151708 | 100 183 130
151715 to 151723 38 184 130
151730 to 151738 23 182 130
151745 to 151755 11 173 130 One minute 24 seconds late on
151800.t0 151808 | 100 185 130 turning OFF
151815 to 151823 38 186 130
151830 to 151838 23 184 130
151845 to 151853 11 187 130
151900 to 151908 | 100 189 130
151915 to 151923 38 .} 190 130 Ten seconds late turning OFF
151930 to 151938 23 190 130
151945 to 151953 11 186 129
152000 to 152008 | 100 197 129
152015 to 152023 38 195 130
152030 to 152038 23 195 132
152045 to 152053 11 185 132
152100 to 152108 | 100 200 132
152118 to 152123 38 199 132 Three minutes late starting -
152130 to 152138 23 197 132 hydraulic problems
152145 to 152153 11 133
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CONFIDENTIAL

EVENT MS 031’
POWER CYCLE

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)
SAMPLE SIGNAL SPECTRUM RECORDING

R E
- -
ENT
i
’ T FUNDAMENTAL
- SIGNAL
- 1001z
b - 200. 2 dB/ /K Pa
— T
- t —_
: —
; Jp S
S PR e HARMONIC
— . '*l.— — SIGNAL
- 'i‘_ 4 - OTHER
Jingiy | SIGNALS
Ty D ——21Hz
o "= 11 ;_:________——49 Bz
el - ——63 Hz
-~ 1K - 83 Hz
Hi g - 12T Hz
e 'q R —147Hz
LI - 178 Hz
1R -
i . - -
— I
A\ Wil i L
R s e
FREQUENCY

152101Z SEPT 1973

DEEP SOURCE
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EVENT MS 031!
i POWER CYCLE
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)
. SAMPLE SIGNAL SPECTRUM RECORDING
h \
i FUNDAMENTAL
i, SIGNAL
7 il 199.2 dB//K Pa
i 1]
. HARMONIC
- : SIGNAL
| 76 Hz
i l
] SR P OTHER
SIGNALS
; eV — 23 Hz
- = 58 H:
] -
o - —
P i
: B IR
¥ il — )
E FREQUENCY
E H 152122Z SEPT 1973 3
g % DEEP SOURCE §
% FIGURE 86
s ":' § ] % E
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EVENT MS 031!
POWER CYCLE
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)

SAMPLE SIGNAL SPECTRUM RECORDING

i
!
J|
!
l
i
I

FUNDAMENTAL
SIGNAL
23 Hz

B 196. 7 dB/ /M Pa

|
I

S N
I

v

HARMONIC
SIGNALS
46 Hz

|

!!L
|

|
:
|
i

. \ OTHER -
' SIGNALS i

Y

FREQUENCY .;
152134Z SEPT 1973

DEEP SOURCE
FIGURE 87 i
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.. EVENT MS 031!
POWER CYCLE
{(DATA ANALYSIS PLAN EXPERIMENT NUMBER 19)

t SAMPLE SIGNAL SPECTRUM RECORDING
. -.1 !
N T 1ol L .
3 i - FUNDAMENTAL
*- T. =17 ! SIGNAL
o3k o | ——11Hz
- 184.8 dB//H Pa
, HARMONC
: SIGNA.S
o o /22 Hz
) o - —33Hz
4 /44 Hz
o . ——55Hz
. ] /66 Hz
. ::- H - A—_—_’_,__/77 HZ
T ———seme
- i

: Y - OTHER
! I SIGNALS

" = z l - -

: 1 _#_______,___—_——-28 Hz
i’ ' b i 39 Hz

1 - _——58 Hz

L g : —1» -
H i 11 _

- g I 131

it I 7] T
e H,. | K _ -
3
L T U

S P :
FREQUENCY
152050Z SEPT 1973

_;—Jrcz;*__ pri é}-— ‘

P
towenned
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. FIGURE 88 :
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TABLE 39
EVENT MS 031"
POWER CYCLE
TIME/POSITION OF VESSEL

TIME
GMT TYPE LATITUDE LLONGITUDE
SEPT 1973 °N °W
151700 DR 40°01.4' 146° 20, 4'
151800 DR 40°01, 2' 146° 21, 3!
151900 F 40°01,1' 146° 23, 8'
152000 DR 39°59, 4! 146° 26, 3!
152100 F 39°59, 4! 146° 28, 3! .
152145 F 39°58, 9! 146° 29, 0'
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CONFIDENTIAL

(Data Analysis Plan Experiment Number 18)

EVENT MS 031'
DEPTH CYCLE UP

(Stationary Transmission)

Summary

j 2T
Trre 0

Prrrown

[ AT Y

IR

[ 2301

L)
3

AR

H

I BN T A B N % e, o A o g o

\
5

Deep Source

171600Z Sept to 171651Z Ser”

38 Hz, 8 minutes ON/7 minutes OFF

at constant power level and varying depth

The event was terminated because trans-
mission was being made during an ambient

noise (quiet period) day. Only three 8 minute
transmissions were made at two different depths.

[P P

e e T N A L T

. .



CONFIDENTIAL TABLE 40

EVENT MS 031"
DEPTH CYCLE UP

DEEP SOURCE
SOURCE
- TIME FREQ SPL DEPTH

GMT SEPT 1973 Hz | dB//pPa| METERS REMARKS

171600 to 171608 38 194 133

171615 to 171623 38 194 132

171645 to 171651 38 194 128 Transmission was terminated
because time period was an
ambient (quiet period) noise
day
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EVENT MS 031'

DEPTH CYCLE UP ;
- (DATA ANALYSIS PLAN EXPERIMENT NUMBER 18)

‘- SAMPLE SIGNAL SPECTRUM RECORDING ;

L8 B
N .
\ -—t

.- '

%

FUNDAMENTAL
SIGNAL

“ =T 38 Hz

‘. . e 193.6 dB//H Pa

—— - _.._._; HARMONIC
5 s g | SRt mpa SIGNAL

.. .—..: - “;/76 HZ

[}
[]
. | -
“. T ) ) OTHER
. - ; o |  — SIGNAL
N A A O 60 Hz
i, ;
£: S T P :
= FRTS § W :

BRI Pl

§oansin

1 <
|
|

o
|

E = 44
i

FREQUENCY
171617Z SEPT 1973

ARSI AR gy ¥ # sy
i&kwﬂ:
.

L ki

3

b el

T DEEP SOURCE
FIGURE 89 132 METER DEPTH
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EVENT MS 031!
DEPTH CYCLE UP

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 18)
SAMPLE SIGNAL SPECTRUM RECORDING

— = == SIGNAL
——- = TI- 38 Hz

"(H-H |11
f

FREQUENCY
1716487 SEPT 1973

DEEP SOURCE
127 METER DEPTH
FIGURE 90
mI-14

CONFIDENTIAL

193.5 dB/ /¥ Pa

) .
I ui«%«“-‘ % ST «qf Nl CPOC AN
PR %ﬁ%‘%b A PR W W 2T Sl

FUNDAMENTAL

_ SO ! RN R HARMONIC

—= oo SIGNAL

eI o - — 16 e

— i

= i S OTHER

— jirim i SIGNAL

= - :;:_;;____/60 Hz

| | R p— NOTE: Typical

N X} f__» T example of signal

— e spectrum just prior
— to system brezkdown.
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TABLE 41
EVENT MS 031!
DEPTH CYCLE UP
TIME/FOSITION OF VESSEL

TIME
GMT TYPE LATITUDE
SEPT 1973 oN

171600 DR 38°31.1!

S I G

LONGITUDE
°W

145°57, 2
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L CONFIDENTIAL

EVENT MS 036
K-A TOW

(Data Analysis Plan Experiment Number 21)

Schedule Shallow Source (Starboard) .
160530Z Sept to 161545Z Sept :
- 23, 38, 100 Hz, 5 minutes ON each
frequency at constant power level repeated
every 15 minutes with a quiet period the

‘e last quarter hour each hour :
N Summary The overall average transmission power
. level of the source was 193+ 2 dB//HK Pa.

The 23 and 38 Hz transmissions were
: 193+ 1 dB/ /¥ Pa and the 100 Hz transmission
- was at 192 +1 dB//@ Pa. Depth was maintained
at 18 meters. The deep source was supposed
to be used but it was not operational due to

- equipment problems.
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CONFIDENTIAL CABLE 42
EVENT MS 036
K-A TOW
SHALLOW SOURCE
SOURCE
TIME FREQ SPL DEPTH
GMT SEPT 1973| Hz | dB//uPa| METERS REMARKS
160530 to 160535 | 23 195 18
160535 to 160540 | 38 193 18
160540 to 160545 | 100 194 18
160600 to 160605 | 23 194 18
160605 to 160610 | 38 194 18
160610 to 160615 | 100 192 18
160615 to 160620 | 23 193 18
160620 to 160625 | 38 194 18
160625 to 160630 | 100 192 18
160630 to 160635 | 23 193 18
160635 to 160640 | 38 194 18
160640 to 160645 | 100 192 18
160700 to 160705 | 23 193 18
160705 to 160710 | 38 194 18
160710 to 160715 | 100 193 18
160715 to 160720 | 23 194 18
160720 to 160725 | 38 194 18
160725 to 160730 | 100 192 18
160730 to 160735 | 23 193 18
160735 to 160740 | 38 194 - 18
160740 to 160745 | 100 ‘192 18
160800 to 160805 | 23 194 18
160805 to 160810 | 38 194 18 -
160810 to 160815 |100 191 18
160815 to 160820 | 23 193 18
160820 to 160825 | 38 194 18 i
160825 to 160830 |100 191 18 _
160830 to 160835 | 23 194 18 .
160835 to 160840 | 38 194 18 o
160840 to 160845 |100 192 18 N
160900 to 160905 | 23 193 18 !
160905 to 160910 | 38 193 18 o
160910 to 160915 100 192 18 -
160915 to 160920 | 23 193 18
160920 to 160925 38 194 18 ad
160925 to 160930 {100 191 18 _
160930 to 160935 | 23 194 18 3
160935 to 160940 | 38 192 18 .
3



% f X CONFIDENTIAL TABLE 42 (Continued)

I S EVENT MS 036

?ﬁ L K-A TOW

=8 o SHALLOW SOURCE (Continued)

: SOURCE
TIME FREQ SPL. | DEPTH
GMT SEPT 1973] Hz | dB//pPa| METERS REMARKS
160940 to 160945 | 100 192 18
161000 to 161005 23 193 18
161005 to 161010 38 192 18 ‘
161010 to 161015 | 100 192 18
161015 to 161020 23 193 18
161020 to 161025 35 104 18
161025 to 161030 | 100 192 18
161030 to 161035 23 193 18
161035 to 161040 38 194 18
161040 to 161045 | 100 192 18
161100 to 161105 23 193 18
161105 to 161110 38 191 18
161110 to 141115 | 100 192 18
161115 to 161120 23 193 18
161120 to 161125 38 191 18
161125 to 161130 { 100 192 18 -
161130 to 161135 23 193 18
161135 to 161140 38 192 18
161140 to 161145 | 100 190 18
161200 to 161205 23 193 18
151205 to 161210 38 192 18
161210 to 161215 | 100 192 18
161215 to 161220 23 193 *© 18
161220 to 161225 38 192 18
161225 to 161230 | 100 192 18
161230 to 151235 23 193 18
161235 to 161240 38 194 18 . :
161240 to 161245 | 100 192 18 : i
161300 to 161305 23 183 18 ?
161305 to 161310 38 190 18
161310 to 161315 | 100 192 18
161315 to 161320 23 192 18 .
161320 to 161325 38 | 191 18
161325 to 161330 | 100 192 18 ]
161330 to 161335 23 193 18 3
161335 to 161340 38 193 18 3
161340 to 161345 | 100 192 18 i
3




@f{* U .
* % CONF|DEN“AL TABLE 42 (Continued) L
EVENT MS 036 ‘
K-A TOW e
SHALLOW SOURCE (Coatinued) o
SOURCE __ =
TIME FREQ SPL DEPTH
REMARKS
GMT SEPT 1973} Hz dB//4Pa| METERS i
%:‘-—-_—“——m .4=
1 161400 to 161405 | 23 193 18
161405 to 161410 | 38 193 18
161410 to 161415 | 100 191 18
161415 to 161420 | 23 193 18
161420.to 161425 | 38 189 18
161425 to 161430 | 100 190 18
161430 to 161435 | 23 193 18
161435 to 161440 |- 38 191 18 -
161440 to 161445 | 100 192 18
161500 to 161505 | 23 194 18
161505 to 161510 | 38 191 18
M 161510 to 161515 | 100 192 18 i
- 161515 to 161520 | 23 194 18
161520 to 161525 | 38 194 18 ..
; 161525 t0°161530 | 100 192 18 :
161530 to 161535 | 23 193 18
161535 to 161540 | 38 191 18
X 161540 to 161545 | 100 190 18
\f? v.2
- N
A3 i
1 i
S g ;
n.j é": 4
i ..
N .
2 ’;‘;‘ . g i ;:
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EVENT MS 036
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EVENT MS 036 ; ;
: K-A TOW ;
i (DATA ANALYSIS PLAN EXPERIMENT NUMBER 21) : :

SAMPLE SIGNAL SPECTRUM RECORDING
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.- I - : SIGNAL
= 23 Hz ,
ke e = 193.1 dB/ /K Pa
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EVENT MS 036 .
K-A TOW T
(DATA ANALYSIS PLAN EXPERIMENT NUMBER ?1)

SAMPLE SIGNAL SPECTRUM RECORDING

—f—
. E T
: FUNDAMENTAL
- 7 SIGNAL
ey 5 . 38 Hz .
- 193.6 dB/ /K Pa
| — HARMONIC
S SIGNAL :
1| N OTHER
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- . —23 Hz B
; —  60Hz :
i : .
—
: R
S ; 700 ;
——" . Meni ;
I
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161235Z SEPT 1973

SHALLOW SOURCE ;
FIGURE 96 o
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EVENT MS 036
K-A TOW
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 21)

SAMPLE SIGNAL SPECTRUM RECORDING
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- T — 190 Hz
191.7 dB//K Pa
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FIGURE 97
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TIME
GMT
SEPT 1973

160530
160646
160745
160919
161030
161200
161304
161424
161545

TABLE 43

EVENT MS 036

TYPE

DR

DR
DR

DR
DR

DR

TIME/POSITION OF VESSEL

LATITUDE
°N

40°01, 5!
39°56,5'
39°53.4'
39°47,4'
39°39, 7!
39°33.4'
39°27, 8!
39°18, 2!
34°16, 6'

LONGITUDE

[} ‘N

146° 26, 1"
146°21. 4"
146°19, 7!
146° 16, 6'
146°15, 5'
146° 14, 3!
146°13. 4!
146°12, 3!
146°11, 0'

CONFIDENTIAL

iy

P

EIRPE GRS VR PR JURULY. SR IO S

'

PRSP

Samie e s 4 i




-

AP CDCT—

e bty

G e e

[~

LA

R
FHawl

&l
T T

et

CONFIDENTIAL

EVENT MS 037
K-A STATIC

(Data Analysis Plan Experiment Number 22)

Schedule Shallow Source (Starboard)
161600Z Sept to 162115Z Sept
45 minutes ON at 100 Hz and 90 minutes

ON at 38 Hz at constant power level

Summary Source transmission was relatively constant
at 192 + 1 dB//# Pa.Deep source was inoperable
due to equipment problems.
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18
13
18
18
18

MS 037

DEPTH

-

(2l
In-156

~—

K-A STATIC
SOURCE

TABLE 44

EVEN

SPL
dB//pPa| METERS
192
193
192
192
191

FREQ
38
38

100

100

e A

7

st 2

)

CONFIDENTIAL
TIME
GMT SEPT 1973| Hz
161815 to 161930 | 100
161900 to 162030

162030 to 162115

SHALLOW SOURCE

161600 to 161645
161645 to 16115
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EVENT MS 037
K-A STATIC

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 22)
SAMPLE SIGNAL SPECTRUM RECORDING
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ey ot iy
- it E— FUNDAMENTAL
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-t ——100 Hz
- = 192.5 dB/ /M Pa
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—— 200 Hz

—

- OTHER,
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' f i ——24 Hz
ey P, | K 60 Hz
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FREQUENCY
161845Z SEPT 1973

SHALLOW SOURCE
FIGURE 99
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TABLE 45

EVENT MS 037

TIME/POSITION OF VESSEL

TIME
GMT
SEPT 1973

TYPE

161610
161640
161832
162030

o
LR

LATITUDE

°N

39°15, 2'
39°15, 4'
39°16, 2!
39°17, 3!

LONGITUDE
°W

146°12, 4'
146°12, 5!
146°13, 4!
146°12, 0'
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EVENT MS 038

K-A TOW

(Data Analysis Plan Experiment Number 23)

Schedule

Summary

Shallow Source (Starboard)
162300Z Sept to 170945Z Sept

23, 38, 100 Hz, 5 minutes ON each
frequency at a constant power level
repeated every 15 mirutes with a quiet
period the last quarter hour each hour

Deep Source
162300Z Sept to 170945Z Sept

11 Hz, 45 minutes ON at the start of

every odd numbered hour, 100, 23, 38 Hz,
5 minutes each frequency repeated every

15 minutes for the first 45 minutes of every
even numbered hour at constant power level

The shallow source transmissions were

relatively constant. The 23 Hz transmissions
average 194 +1 dB//K Pa. The 38 Hz at

193 +1 dB//P Pa, and the 100 Hz at 190 + dB//H Pa.
Depffl was maintained at 19 meters 4 1 meter.

The deep source transmission was not steady.

The 11 Hz transmission was at 185 +1 dB//4 Pa,
100 Hz at 198 4 1 dB//uPa,23 Hz at 200 + 2 dB/ /¥ Pa
and 38 Hz at 200 4+ 1 dB//#Pa. Depth level was
maintained at 105 meters + 5 meters. Spectrum
readings of both shallow and deep source indicate

a relatively clean transmission.
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CONFIDENTIAL TABLE 46
EVENT MS 038
K-A TOW
SHALLOW SOURCE
SOURCE
TIME FREQ | SPL | DEPTH
GMT SEPT 1973| Hz | dB//pPa] METERS REMARKS
162300 to 162305 | 23 18
162305 to 162310 | 38 193 18
162310 to 162315 | 100 190 18
162315 to 162320 | 23 18
162320 to 162325 | 38 193 18
162325 to 162330 | 100 190 18
162330 to 162335 | 23 18
162335 to 162340 | 38 191 18
162340 to 162345 | 100 18
170000 to 170005 | 23 193 18
170005 to 170010 | 38 18
170010 to 170015 | 100 190 18
170015 to 170020 | 23 194 18 .
170020 to 170025 | 38 18
170025 to 170030 | 100 18
170030 to 170035 | 23 194 18
170035 to 170040 | 38 197 18
170040 to 170045 | 100 190 18
170100 to 170105 | 23 193 18
170105 to 170110 | 38 191 18
170110 to 170115 | 100 190 18
170115 to 170120 | 23 18
170120 to 170125 | 38 18
170125 to 170130 | 100 18
170130 to 170135 | 23 193 18
170135 to 170140 | 38 193 18
170140 to 170145 | 100 191 18
170200 to 170205 | 23 18
170205 to 170210 | 38 193 18
170210 to 170215 | 100 190 18
170215 to 170220 | 23 18
170220 to 170225 | 38 193 - 18
170225 to 170230 | 100 190 18
170230 to 170235 | 23 194 18
170235 to 170240 | 38 193 18
170240 to 170245 | 100 190 18
170300 to 170305 | 23 194 18
IN-162
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CONHDEN“AL TABLE 46 (Continued)
EVENT MS 038

K-A TOW

SHALLOW SOURCE (Continued)
SOURCE
TIME FREQ SPL DEPTH

GMT SEPT 1973] Hz | dB//uPa| METERS REMARKS
170305 to 170310 | 38 18
170310 to 170315 | 100 191 18
170315 to 170320 | 23 193 19
170320 to 170325 | 38 192 19
170325 to 170330 | 100 190 19
170330 to 170335 | 23 194 19
170335 to 170340 | 38 19
170340 to 170345 | 100 190 19
170400 to 170405 | 23 20
170405 to 170410 | 38 193 20
170410 to 170415 | 100 190 20
170415 to 170420 | 23 20
170420 to 170425 | 38 193 20
170425 to 17043C | 100 190 20
170430 to 170435 | 23 193 20
170435 to 170440 | 38 193 20
170440 to 170445 | 100 20
170500 to 170505 | 23 19
170505 to 170510 | 38 191 19
170510 to 170515 | 100 190 19
170515 to 170520 { 23 .193 19
170520 to 170525 | 38 193 19
170525 to 170530 | 100 190 19
170530 to 170535 | 23 19
170535 to 170540 | 38 193 19
170540 to 170545 | 100 19
170600 to 170605 | 23 194 19
170605 to 170610 | 38 19
170610 to 170615 | 100 19
170615 to 170620 | 23 194 19
170620 to 170625 | 38 193 19
170625 to 170630 | 100 191 19
170630 to 170635 | 23 19
170635 to 170640 | 38 19
170640 to 170645 | 100 190 19
170700 to 170705 | 23 19
170705 to 170710 38 193 19
170710 to 170715 | 100 191 19
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j CONPIDENTIAL TABLE 46 (Continued) i
EVENT MS 038 - ‘
| K-A TOW }
: SHAY.LOW SOURCE (Continued)
SOURCE h
TIME FREQ SPL | DEPTH
GMT SEPT 1973| Hz dB//pPa| METERS REMARKS
170715 to 170720 | 23 194 19
170720 to 170725 | 38 193 19 o
170725 to 170730 | 100 191 19 g
170730to 170735 | 23 195 19 ;
170735 to 170740 | 38 193 19 -
170740 to 170745 | 100 191 ‘19 ﬁ-
170800 to 170805 | 23 194 19 ¥
170805 to 170810 | 38 193 19 .
170810 to 170815 | 100 190 19 L
170815 to 170820 | 23 194 19 .
170820 to 170825 | 38 193 19 e ¥
170825 to 170830 | 100 189 19 *
b 170830 to 170835 | 23 194 19
3 170835 to 170840 | 38 193 -
170840 to 170845 | 100 191 19
5 170900 to 170905 | 23 194 19 !
170905 to 170910 | 38 193 19 - v |
170910 to 170915 | 100 190 19
170915 to 170920 | 23 194 19 |
170920 to 170925 | 38 193 19 —
170925 to 170930 |100 191 19
170930 to 170935 | 23 194 19 _ ‘
170935 to 170940 | 38 193 19 i
170940 to 170945 |100 190 19
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EVENT MS 038
K-A TOW

CONFIDENTIAL

SHALLOW SOURCE
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TIME
GMT 16 & 17 Sept 1973

FIGURE 103
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EVENT MS 038
K-A TOW

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 23)
SAMPLE SIGNAL SPECTRUM RECORDING

RS v {  FUNDAMENTAL
] . ; : SIGNAL
- | 23 Hz
- m—-""l 193.9 dB/ /K Pa
T !
i S
N T HARMONIC
. : . SIGNAL
T : - ,
| ' OTHER
| SIGNALS
. . . _::________.—-———"60 HZ
ey —69Hz
e —“"_:________,___,__100 Hz
= ’L}:_ V‘ -
R} i - _
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EE fl i
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Q : e 5-1.]
FREQUENCY
170932Z SEPT 1973
SHALLOW SOURCE
FIGURE 104
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EVENT MS 038
) K-A TOW
- (DATA ANALYSIS PLAN EXPERIMENT NUMBER 23)
7 SAMPLE SIGNAL SPECTRUM RECORDING
i i
! -t i
i It Bty S FUNDAMENTAL .
. B - SIGNAL :
- 38 Hz
- 1™ 193.1 dB/ /K Pa
= HARMONIC o
L. . SIGNAL
4 - - 76 Hz
g | I R OTHER
i. - - -
: — SIGNALS
- . i 23 Hz
3 g Y I 60 Hz
- - w2 | e e
Yy | el '
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I e o -
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EVENT MS 038
K-A TOW

(DATA ANALYSIS PLAN EXPERIMENT NUMBER 23)
SAMPLE SIGNAL SPECTRUM RECORDING
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FIGURE 106
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L CONPIDENTIAL  TaBLE 4

r EVENT MS 038

= K-A TOW

; DEEP SOURCE

i SOURCE

_ TIME FREQ SPL [ DEPTH

GMT SEPT 1973| Hz dB//pPa| METERS REMARKS
162300 to 162345 | 11 186 103 |

™ 170000 to 170005 | 100 195 103

i 170005 to 170010 | 23 200 103
170010 to 170015 | 38 199 103

3 170015 to 170020 | 100 197 103

170020 to 170025 | 23 103
170025 to 170030 | 38 200 103

170030 to 170035 | 100 199 103

i 170035 to 170040 | 23 200 103
170040 to 170045 | 38 200 101

- 170100 to 170145 | 11 185 101

i 170200 to 170205 | 100 199 101
170205 to 170210 | 23 101

1 170210 to 170215 | 38 200 101

i 170215 to 170220 | 100 199 101
170220 to 170225 | 23 200 101

- 170225 to 170230 | 38 101

= 170230 to 170235 {100 199 101
170235 to 170240 | 23 202 101

- 170240 to 170245 | 38 200 101

< 170300 to 170345 | 11 185 97
170400 to 170405 | 100 199 108

£ 170405 to 170410 | 23 108

5 170410 to 170415 | 38 200 108
170415 to 170420 | 100 199 108

& 170420 to 170425 | 23 198 108

& 170425 to 170430 | 38 108
170430 to 170435 | 100 198 108

o 170435 to 170440 | 23 108

{ 170440 to 170445 | 38 200 108
170500 to 170545 | 11 184 108

3 170600 to 170605 | 100 198 108

i 170605 to 170610 | 23 201 108
170610 to 170615 | 38 201 108

z 170615 to 170620 {100 108

§§ 170620 to 170625 | 23 108
170625 to 170630 | 38 108

0 170630 to 170635 |100 199 103

&
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CONFIDENTIAL TABLE 47 (Continued)

EVENT MS 038 P

e DAY A ey ¢ T

. K-A TOW T
DEEP SOURCE Yoo
i SOURCE b
: TIME FREQ SPL DEPTH
GMT SEPT 1973| Hz dB//uPa| METERS REMARKS
170635 to 170640 23 201 103
170640 to 170645 38 201 103 ,
170700 to 170745 11 184 112
170800 to 170805 100 200 115 ,
170805.to 170810 23 197 115 :
170810 to 170815 38 200 100 )
170815 to 170820 100 198 100
170820 to 170825 23 199 100 .
170825 to 170830 38 201 100 .
170830 to 170835 100 . 195 100 S
170835 to 170840 23 199 100 GioL
170840 to 170845 38 201 100 o
170900 to 170905 100 199 99 -
170905 to 170910 23 202 99 o
170910 to 170915 38 199 89 o
170915 to 170920 100 196 99 Lk
170920 to 170925 23 202 99 o
170925 to 170930 38 201 99 ‘
170930 to 170935 100 200 99 -
170935 to 170940 23 202 99 g
170940 to 170945 38 201 99
J
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EVENT MS 038
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FUNDAMENTAL
SIGNAL
23 Hz
200.6 dB/ /K Pa
HARMONIC
SIGNAL
OTHER
SIGNALS
35 Hz
42 Hz
59 Hz
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(DATA ANALYSIS PLAN EXPERIMENT NUMBER 23)
SAMPLE SIGNAL SFECTRUM RECORDING
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TABLE 48

o WA S FAENGRA P

EVENT MS 038 .-

TIME/POSITION OF VESSEL

f TIME
GMT TYPE LATITUDE LONGITUDE
SEPT 1973 °N °W

162300 DR 39°15, 3' 146°12, 0'
162345 F 39°13, 2" 146°11, 2!
170100 DR ’ 39°08, 0' 146°11, 7'
170145 F 39° 05, 3! 146° 09, 8'
170245 F 38°59, 9' 146° 07, 2'
170420 F 38°54, 8! 146°05, 2'
170500 DR 38°53.4' 146°04. 7'
170620 F 38°47, 7! 146°01, 7'
170800 DR 38°42, 6' 145°59, 6'
170900 DR 38°37,9' 145°57, 7'
170945 DR 38°34. 9! 145°57, 0'
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i EVENT MS 039 g

. K-A STATIC

= (Data Arnalysis Plan Experiment Number 24) *

- !

b :

. Schedule Shallow Source (Starboard)

. 171000Z Sept to 171515Z Sept » 3

e 100 and 38 Hz, 45 minutes ON ;

.. at 100 Hz, and 90 minutes ON

i at 38 Hz, starting at 1000 hours

o at constant power levels
e Deep Source ?
i 171000Z Sept to 171515Z Sept L
29, 23, 11 Hz, 45 minutes ON each frequency,

45 minutes quiet period, 11, 23, 29 Hz

b 45 minutes ON each frequency at constant

.. power levels k

b Summary Shallow source power levels were constant

. at 192 +dB/ /¥ Pa, The deep source trans-

: . missions were not constant as shown on the

- plot of power level versus time. The 11 Hz :

. transmissions were at 181 +1 dB//# Pa, and

i i the 23 and 29 Hz transmissions were within+41 i/
.o dB/ /M Pa at a particular power level as presented z
P in the figure and table. Source depths were 19 meters
_ for the shallow source, and 133 +3 meters for the
2 deep source.
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CONFIDENTIAL TABLE 49
EVENT MS 039
K-A STATIC
SHALLOW SOURCE
SOURCE
TIME FREQ SPL | DEPTH
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
171000 to 171053 100 191 19 Eight minutes late on
171053 to 171215 38 192 19 frequency change
171215 to 171300 100 191 19
171300 to 171430 38 193 19
171430 to 171515 100 191 19 End of transmission
TABLE 50
EVENT MS 039
K-A STATIC
DEEP SOURCE
SOURCE
TIME FREQ SPL DEPTH
GMT SEPT 1973| Hz | dB//pPa| METERS REMARKS
P
171000 to 171047 29 198 131 Two minutes late on -]
171047-to 171130 23 197 136 frequency change .
171130 to 171215 11 180 136
171300 to 171345 11 182 132
171345 to 171430 23 202 132
171430 to 171515 29 195 130
In-182
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EVENT MS 039

K-A STATIC
SHALLOW SOURCE

7R e e s ye s g

38 & 100 Hz

PLOT OF SHALLOW
SOURCE TRANSMISSION
ASSUMING AVERAGE VALUES
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EVENT MS 039
K-A STATIC
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(DATA ANALYSIS PLAN EXPERIMENT NUMBER 24)
SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL
SIGNAL
100 Hz

190.5 dB/ /M Pa
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OTHER
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FUNDAMENTAL
SIGNAL
192.8 dB/ /B Pa
HARMONIC
SIGNAL
76 Hz
OTHER
SIGNALS
— 57 Hz
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EVENT MS 039
K-A STATIC
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 24)

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL
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— R BT 2
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— it - = OTHER
— SIGNALS
— : 60 Hz
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1302Z SEPT 1973
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DEEP SOURCE
FIGURE 118
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SIGNAL
23 Hz
202.6 dB/ /K Pa
HARMONIC
SIGNALS
_____—__-————""46 HZ
69 Hz
92 Hz
OTHER
SIGNALS
_—— 35 Hz
60 Hz
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FIGURE 119

K-A STATIC
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 24)
DEEP SOURCE

FREQUENCY
71350Z SEPT i973

EVENT MS 039

SAMPLE SIGNAL SPECTRUM RECORDING
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TABLE 51
EVENT MS 039

TIME/POSITION OF VESSEL
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S YES

o EVENT MS &
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’

) BASELINE TOW

gf - (Data Analysis Plan Experiment Number 26)
i

fé";:‘g‘\ 2 -

w Schedule Shallow Source (Starboard)

2015002 Sept to 210323Z Sept

“ 29 Hz, 8 minutes ON/7 minutes OFF
H at a constant power level, repeated
: ’ every quarter hour

} Deep Source

- : 201906Z Sept to 202038Z Sept

S ‘e See transmission schedule

) Summary On the shallow source, the first eight

i hours of transmission were erratic with
power level excursions in the + 3 dB//K Pa
range. From 2300 hours to 6300 hours, the

‘. transmission power level was very steady except
for a2 + dB//M Pa excursion around 0130 hours.
The deep source did transmit for one and a half

.- hours, but the hydroplane was not operating,

and the Vibroseis source was experiencing

mechanical problems.

e
L
.
oL
Cr
¢ i
§ éf PAGE BLANK-NOT FILMED- |
o SR AR AN ‘«n{}p\é
- -
£
& i I1I-191
I CONFIDENTIAL




3 S
CONFIDENTIAL  TaLESs? =
EVENT MS o -
BASELINE TOW :
SHALLOW SOURCE ,
SOURCE ot
TIME FREQ SPL | DEPTH
GMT SEPT 1973] Hz dB//pPa| METERS REMARKS
201500 to 201508 | 29 19
201515 to 201523 | 29 192 19
201530 to 201538 | 29 194 19
201545 to 201553 | 29 194 19
201600 to 201608 | 29 194 19
201615 to 201623 | 29 194 19
: 201630 to 201638 | 29 192 19
5 201645 to 201653 | 29 191 19
201700 to 201708 | 29 192 19 ;
201715 to 201723 | 29 192 19
- 201730 to 201738 | 29 192 19
o 201745 to 201753 | 29 190 19 R
By 201800 to 201808 | 29 190 19 ’f
48 201815 to 201823 | 29 190 19
gf 201830 to 201838 | 29 189 19
o 201845 to 201853 | 29 192 19
gg 201900 to 201908 | 29 19
o 101915 to 201923 | 29 192 19
= 201930 to 201938 | 29 192 19
201945 to 201953 | 2 - 191 19
202000 to 202008 | 29 191 19
202015 to 202023 | 29 193 19 :
202030 to 202038 | 29 192 19
202045 to 202053 | 29 192 19
202100 to 202108 | 29 191 19 f
202115 to 202123 | 29 192 19 f
202130 to 202138 | 29 188 19 i o
202145 to 202153 | 29 192 19 ;
202200 to 202208 | 29 18
202215 to 202223 | 29 19 .
202230 to 202238 | 29 194 19 C
202245 to 202253 | 29 194 19 P
| 202300 to 202308 | 29 195 19
.| 202315 to 202323 | 29 195 19
202330 to 202338 | 29 194 19 S
202345 to 202353 | 29 194 19 -
210000 to 210008 | 29 194 19 i
210015 to 210023 | 29 195 19 g
210030 to 210038 | 29 194 19 &
210045 to 210053 | 29 194 19 i
I
II1-192 CONFIDENTIAL S
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EVENT MS «
INBOUND

SHALLOW SOURCE (Continued)

TABLE 52 (Continued)

SOURCE

TIME
GMT SEPT 1973

FREQ
Hz

SPL,
dB//uPa

DEPTH
METERS

REMARKS

210100 to 210108
210115 to 210123
210130 to 210138
210145 to 210153
210200 to 210208
210215 to 210223
210230 to 210238
210245 to 210253
210300 to 210308
210315 to 210323

29
29
29
29
29
29
29
29
29
29

194
194
191
191
154
194
194
184
194
193

19
19
19
19
19
19
19
19
19
19

Transmission terminated due
to rough seas
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TIME
GMT 20 & 21 Sept 1973
FIGURE 120

III-194

EVENT MS &
BASELINE TOW
SHALLOW SOURCE

i
1800 2000

1600

B ekt dnbeehintl

LT

1400

190
188
186 |-
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EVENT MS &
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 26)

SAMPLE SIGNAL SPECTRUM RECORDING

FUNDAMENTAL
SIGNAL
29 Hz
193.8 dB//K Pa

T b ——
s I HARMONIC

o T SIGNALS

1

‘ \ f g JV*
L P
i K FREQUENCY
F 210222Z SEPT 1973
1 ]
i - SHALLOW SOURCE
} FIGURE 121
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DEEP SOURCE

TABLE 53

EVENT MS «

BASELINE TOW

SOURCE
TIME FREQ® SPL DEPTH
REMARKS

GMT SEPT 1973| Hz dB//4Pa| METERS
201906 to 201908 23 .ok 126
201915 to 201923 38 116
201930 to 201938 23 116
201945 to 201953 38 116
202000 to 202008 100 116
202015 to 202023 23 103
202030 to 202038 38 103

*No signal on hydrophone. Therefore unable to determine sound power level
being transmitted by the source,
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CONFIDENTIAL TABLE 54
EVENT MS « ‘
TIME/POSITION OF VESSEL
TIME
GMT TYPE LATITUDE LONGITUDE
SEPT 1973 °N °W
201512 F 39°48. 9! 143°28, 5
201630 F 39°42, 8' 143° 28, 3!
201730 DR 39°38, 6' 143°28, 8'
201915 F 39°34, 0! 143°27, 9!
202015 F 39°30, 0 143° 28, 2
202123 DR 39°27,5! 143°27, 8
202145 DR 39° 26, 9! 143°27. 1"
202215 F 39°25, 9 143° 27, 6'
202253 DR 39°24, 9 143° 30, 0
202345 F 39°21, 4! 143°29, 4
210045 DR 39°17, 2! 143° 29, 6'
210145 F 39°13.8' 143°38, 2!
210245 DR 39°10. 7' 143° 28, 8
210315 F 39°09, 2! 143°27. 7'
I.ﬂ

;
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EVENT MS 8

B it

INBOUND TOW

o (Data Analysis Plan Experiment Number 33) )

.. Schedule Shallow Source (Starboard) .
; 2601002 Sept to 260155Z Sept :
e 38 Hz, 55 minutes ON/5 minutes OFF

at constant power level : i

o Deep Source
2219022 Sept to 2321282 Sept

: 23234227 Sept to 2406557 Sept

o 2411267 Sept to 241143Z Sept

242135Z Sept to 242155Z Sept

~ 2602002 Sept to 261135Z Sept

38 Hz, 55 minutes ON/5 minutes OFF

. at constant power level repeated every hour

Summary Shallow source was only used as a replacement

.- for the deep source when it was experiencing
equipment problems. After a 2 hour start up,
during which the deep source gradually increased
to the required power level, thc source averaged
196 + 2 dB//4 Pa, and at times +1 dB//K Pa, as
can be seen on the power level versus time plots. :
After a quiet period of over 24 hours, tne source
was back on line but was erratic with large
variations at first, then leveling out to +1 dB//H Pa.
Weal.ier was poor during this period, but equipment :
probi2ms were the major cause of down time.

During the complete transmission period, the

deep source maintained a 105 + 5 meter depth. ;
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TABLE 55 ;

X o
EVENT MS B L

‘,‘:"f&\ﬂ‘:“{

i3

INBOUND

j";. SHALLOW SOURCE | o

SOURCE -
TIME FREQ SPL_| DEPTH L

260100 to 260155 38 192 ~18 ‘

- A
e )
. v
s ;
i
:
i
.
33
S
5
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e 5‘:
a2 b
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TABLE 56
EVENT MS B
INBOUND
DEEP SOURCE
SOURCE
TIME FREQ SPL DEPTH
GMT SEPT 1973} Iz dB//pPa| METERS REMARKS
221902 to 221950 38 188 106
222001 to 222055 38 195 160 )
222100 to 222155 | 38 197 109
222200 ‘0 222255 38 198 109
222300 to 222355 38 198 108 :
230000 to 230047 38 197 108 OFF One minute for radio
23G048 to 230055 38 197 108 transmission
230100 to 230155 38 197 110
230200 to 230220 38 198 109 OFF four minutes for filter
230224 to 230255 38 198 110 change
230300 to 230355 38 198 110
230400 to 230455 38 197 110
230500 to 230555 38 197 110
230600 to 230607 38 199 110 Transmission OFF for radio
230612 to 230650 38 199 110 transmissions
230651 to 230658 38 199 111
230700 to 230755 38 196 109
230800 to 230855 38 196 109
230900 1o 230955 38 196 110
231000 to 2310¢¢ 38 196 110
23110" to 231150 383 196 110
231200 to 231255 38 196 109
231300 %o 231355 38 196 110
231400 to 231455 38 198 110
231500 to 231555 38 195 109
231600 to 231655 38 195 109
231700 to 231755 38 195 105
231800 to 231855 38 196 109
231900 to 231955 38 193 109 ~
232000 to 232055 | 38 195 110 L
232100 to 732110 38 195 111 o
232112 to 232128 38 195 111 OFF due to source problems N
232342 to 232355 38 111
240000 to 240055 38 196 111 P
240100 to 240155 | 38 195 111 Lo
240200 to 240255 38 196 108
240300 to 240355 38 196 111
I11-201 CONFIDENTIAL P
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. TABLE 56 (Continued) . y
~ EVENT MS B Lo
INBOUND .
DEEP SOURCE (Continued) o
SOURCE ‘ :
TIME FREQ SPI. | DEPTH :
EMARKS !
GMT SEPT 1973| Hz | dB//uPa| METERS R
| = —— —
240400 to 249455 38 196 111
240500 to 240555 38 196 111
240600 to 240655 38 196 111
Scheduled four hour quiet
: period b
241126 to 241143 38 195 103 Late start, then electrical . !
problems
242135 to 242155 38 196 110 Scheduled three hour quiet f
period
Could not transmit on schedule .
due to source problems ;
260200 to 260255 38 191 108
260300 to 260355 38 190 108 .
260400 to 260455 38 191 104
260500 to 260555 38 189 104
260600 to 260655 38 192 104 _
260700 to 260755 38 193 105 -
260801 to 260855 38 192 105 -
260900 to 260955 | 38 193 105 §
261000 to 261055 38 194 105 «
261100 to 261135 38 193 103 End of event .
I
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CONTINUED
INBOUND TOW
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EVENT MS 8
(Continued) Lo
INBOUND TOW
DEEP SOURCE '
38 Hz
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CONFIDENTIAL

EVENT MSA
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 33)

SAMPLE SIGNAL SPECTR

)
— S ‘L

UM RECORDING

FUNDAMENTAL
SIGNAL

38 Hz

196.2 dB/ /MK Pa

T T HARMONIC
SIGNAL
e —76 Hz
- OTHER
SIGNAL

—__“_;:_______./60 Hz

FREQUENCY
231017Z SEPT 1973

DEEP SOURCE
FIGURE 1286

I11-207
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EVENT MS8
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 33)

SAMPLE SIGNAL SPECTRUM RECORDING

—— Sl T S —

FUNDAMENTAL
—_— L . SIGNAL
38 Hz
— T T T 192.6dB//kPa
HARMONIC

f——"J— B — SIGNAL
. /___,,__———76 Hz
_ - . OTHER

N | - - SIGNAL
N 41—"/60 Hz
- W Y

it

‘-

l—_
E— «,L._«_b,«., - ey

FREQUENCY
2609032 SEPT 1973

DEEP SOURCE

FIGURE 127 CONFIDENTIAL
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] TABLE 57
- EVENT MS B
N TIME/POSITION OF VESSEL
i TIME
GMT TYPE LATITUDE LONGITUDE
- SEPT 1973 °N oW
is
- 221922 F 37° 26, 2! 140° 44, 9'
222000 F 37° 25, 3! 140°41. 7'
222100 F 37°24, 1! 140° 36, 5' :
- 222200 DR 37°23, 7" 140°36. 7'
i 222300 DR 37°21. 8! 140°27. 7
- 222335 F 37°22. 1" 140° 24, 2!
230100 DR 37° 20, 6! 140°17, 0! ,
i. 230155 F 37°19. 9" 140°13, 6! )
930300 F 37°18. 8! 140° 08, 1!
230400 F 37°18. 3! 140°03, 1"
i 230455 F 37°17. 6! 139°59., 0'
. 230600 DR 37°16. 3! 139°53, 8! .
N 230656 F 37°186, 3 139°49, 4 :
230740 F 37°15.7" 139°45, 4! é
230900 DR 37°14, 3 139° 38, 4! :
. 231034 F 37°12. 6! 139°29, 9" '
¢ 231140 F 37°10, 9" 139° 23, 6! ;
. 231300 DR 37°09, 3' 139°17. 5
A 231434 F 37° 017, 2! 139°08, 1!
231600 DR 37°05. 3" 139°01, 2!
s 231700 DR 37°03, 4! 138°55, 8'
P 231800 DR 37°02. 0" ' 138°51, 6!
¢ b 231907 F 36°59.1' 138°45. 8'
. 232055 DR 36°55, 4! 138°36. 0
£ I 232128 DR 36°54, 9! 138° 34, 4" |
FY i
§ 932342 DR 37°01. 6! 138°27. T
E 240100 DR 36°59. 1! 138° 24, 6!
B 240217 F 36057, 2" 138°17, 8"
& 240300 DR 36°56, 7 138°14, 5!
: 240400 F 36°56.5' 138° 08, 8'
B f 240500 DR 36°56, 0' 138°03. 5'
7 9240600 F 36°55, 0 138°58, 6'
é f 241126 DR 36°47. 3" 137°30. 1!
-3
A . CONFIDENTIAL
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TABLE 57 (Continued)

EVENT MS B

TIME/POSITION OF VESSEL

TIME
GMT TYPE LATITUDE LONGITUDE
SEPT 1973 °N °W

242143 F 36°40, 9' 136°57, 1!
252344 DR 36°19, 0! 134° 43, 6!
260050 DR 36°10,5' 134°40. 0!
260138 F 36°10, 2! 134°37.1'
260227 F 36°09, 5' 134° 35, 0!
260300 DR 36°08, 2! 134° 34, 5!
260400 F 36°06, 4' 134° 29, 8!
260455 DR 36°05, 9! 134° 26, 4!
260600 DR 36°05, 0! 134°21. 7
260700 DR 36°03.5' 134°19, 2!
260802 F 36°02, 5! 134°15, 6!
260900 DR 36°01, 7' 134°11, 3!
261000 DR 36°00, 8' 134° 07, 2!
261100 DR 35°59, 8' 134°03. 2!

1m-210 CONFIDENTIAL




&n

P

@

*

*

L3

E 13

o
rye+]

sy

o s e y
*m«mi E-—v vu.ﬁ‘

- i

e et g SR 7 i B A e R IR, ;
¥, ey ' & ﬁg:‘fﬁ, AR %
Y . - -1 Ses a i PR

~
'

CONFIDENTIAL o

EVENT MS 6
INBOUND TOW

(Data Analysis Plan Experiment Number 33)

Schedule Shallow Source (Starboard)
- 2706002 Sept to 270849Z Sept
38 Hz, 55 minutes ON/5 minutes OFF
at constant power level, repeated every hour

Deep Source

261135Z Sept to 270542Z Sept

38 Hz, 55 minutes ON/5 minutes OFF

at constant power level, repeated every hour

Summary The first seven hours transmission were
steady and source level varied + 1 dB/ /A Pa.
At 1800 hours, the system started to experience
difficulties, and power levels gradually decreased
over the next six hours, an average of one dB//H Pa
per hour. Attemps were made to increase the
source power level, which was accomplished,
but variations in source power level was + 4 dB//H Pa.
Finally the deep source failed and the shallow source
replaced it for the next three hours until the
Exercise was terminated.

111-211
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DENTIAL ‘
EVENT MS 6 o
INBOUND TOW
SHALLOW SOURCE 3
SOURCE
TIME FREQ SPL, | DEPTH
GMT SEPT 1973 Hz | dB//wPa{ METERS REMARKS
B - —
270600 to 270620 | 38 193 21 Shallow source being
270625 to 270655 | 38 192 21 used in lieu of the deep one N :
270700 to 270755 | 38 192 23
270800 to 270849 38 191 23 End of Exercise,
TABLE 59 -
EVENT MS 8
INBOUND TOW .
DEEP SOURCE ' ‘
SOURCE ‘ o
TIME FFREQ SPL | DEPTH o
GMT SEPT 1973) Hz | dB//uPa| METERS REMARKS
261135 to 261155 | 38 193 103
261200 to 261255 | 38 193 103 j
261300 to 261355 | 38 193 103 N
261400 to 261455 | 38 192 102 i
261500 to 261555 | 38 193 99
261600 to 261655 | 38 193 98 -
261700 to 261755 | 38 192 98 ;
261800 to 261855 | 38 192 98
261900 to 261955 | 38 191 98
272000 to 262055 | 38 190 99
262100 to 262155 | 38 188 103 ;
262200 to 262255 | 38 190 103 S
262300 to 262355 | 38 193 102 o
270006 to 270055 | 38 195 103 :
: 270100 to 270105 38 193 101 Hydraulic pump breakdown e
i 270113 to 270122 38 193 101 Cooling water problems
| 270134 to 270155 | 38 193 101 i
270200 to 270255 | 38 192 101 - g
270300 to 270355 | 38 192 101 i
- | 270400 to 270455 | 38 192 103 c i
.| 270504 to 270547 | 38 193 101 No output from source 1o
4
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EVENT MsS @ ,
INBOUND TOW -
(DATA ANALYSIS PLAN EXPERIMENT NUMBER 33)

SAMPLE SIGNAL SPECTRUM RECORDING . F

o
I FUNDAMENTAL
R SIGNAL
- — —= 38 Hz —:
R o = 191.3 dB//¥ Pa
] N HARMONIC g
S T SIGNAL
e 76 He -
R ‘_F——————/ »
| el I
S B s T OTHER )
I | Bl At SIGNALS -
. A R 3 Hz

W=l T 18 Hz |
T —59 Hz e

lI=ERE .
oL N R
:
—r-d
SRS O |§ N N O ) A ,
U 5
—pey - R - . i
wzem T T T - ____é
! - x
H H
3 2
| S

, FREQUENCY =
' 262324Z SEPT 1973

P ——r
W § ah e

[RIRNEN WY

DEEP SOURCE
FIGURE 129
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EVENT MS 6
INBOUND TOW

SHALLOW SOURCE

38 Hz
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TIME
GMT
SEPT 1973

261135
261208
261318
261354
261504
261730
261900
261935
262100
262200
262300
270006
270134
270200
270300
270400
270500
270547
270600
270700
290800

CONFIDENTIAL

TABLE 60

EVENT MS 0

TIME/POSITION OF VESSEL

TYPE LATITUDE LONGITUDE

36°04, 0' 133°09. 5'
36°06.9' | 133°05, 1'
36° 08, 0! 132¢59, 9!

Ohf OW

DR 35°59, 2! 134° 00, 1!
F 35°59, 0! 133°58. 7!
F 36°00, 1! 123°53, 6!
F 36° 00, 8! 133°51. 0!
F 36°02, 0 133°44, 6!
F 36° 04, 3! 133°32, 7!
DR 36°05, 1! 133°24, 1!
F 36°0C5, 4! 133° 23, 3¢
F 36°03. 8! 153°11, 1!
DR

F

g
o}

DR 36°08.1' 132°53. 6!
F 36°08, 6! 132°51. 2!
DR 36°09, 1' 132° 48, 3!
F 36°10, 0' 132°41, 3"

-
lay]

36°10, 9¢ 132°35. 3!
36°09, 5! 132° 33, 3'
36°09, 7 132°31., 6!
36°10, 6' 132°27. 1"
36° 09, 6! 132°29, 3!

g, 09
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UNCLASSIFIED

TIME/POSITION HISTORY OF M/V MED SEAL
FROM 2816002 AUG 1973
TO 2721137 SEPT 1973

MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MeDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL

Lati
38
38
38
38
38
38
38
38
38
38
38
38
38
38
33
38
38
38
38
38
38
38
38
38
38
38
38
38
28
38
38
38
37
37
37
37

tude

045N
070N
070N
Q80N
135N
052N
O089YN
060N
043N
044N
040N
048N
050N
040N
035N
050N
062N
065N
055N
043N
044N
026N
010N
OOON
C1O0N
ClON
009N
014N
034N
040N
040N
020N
590N
562N
506N
427N

A-1

Longitude

130
130
130
130
130
130
130
130
130
130
131
131
131
131
132
132
133
133
133
133
133
133
134
134
134
134
134
134
134
134
134
134
134
134
135
136

199w
356W
356w
370vi
380w
368w
360w
401w
554w
586w
012w
264y
460W
L4ELW
270w
550w
162w
207w
250W
345W
379w
596w
115w
198w
250W
280w
290w
369W
340w
440w
500w
438W
427w
591w
334W
245w

1600
1726
1900
2300
0038
0528
1142
2042
2252
2323
0020
0554
1100
1230
lelo
2200
0220
0355
04359
0605
0645
1025
1230
1403
1500
1526
1543
1700
1800
1900
2100
2330
0300
0426
0700
1047

260873
280873
280873
290873
290873
290873
290873
290873
29€873
300873
300873
300873
300873
300873
300875
310873
310873
310873
310873
310873
310873
310873
310873
310873
310873
310872
310873
310873
310873
310873
310873
010973
010973
010973
010973

UNCLASSIFIED

TIME GMT

DAY
MONTH
////r_ YEAR

h
Tmmw Ay ¢ e K
L2 ST



UNCLASSIFIED
TIME/POSITION - M/V MED SEAL )
(Continued)
MEDSEAL 37 398N 136 4435W 1223 010973
MEDSEAL 37 302N 137 316w 1600 010575
MEDSEAL 37 272N 137 591w lels 010973
e DSEAL 37 238N 138 307w 2040 010973 e
MEDSEAL 37 167N 139 131w 0005 020973
MEDSEAL 37 110N 139 38 0205 0209753
MEDSEAL 37 007N 140 3uow 0600 020973 ..
MENSEAL 36 580N 140 6420k 700 020973
MLOSEAL 36 40N  14) 065w 0850 020973
MEDSEAL 36 364N 142 370w 160y 020%73 )
MEDSEAL 36 320N 142 490w loess 020973
MEDSEAL 36 328N 142 47<w 1900 020973
MEDSEAL 36 317N 142 48ow 0330 030973
MEDSEAL 36 310N 142 495k 0340 030973 .-
MEDSEAL 36 330N 142 48ow 046 030973
MEDSEAL 36 315N 142 480w 0v42 030973 -
MEDSEAL 36 317N 142 48us 1330 030973 .
MEDSEAL 36 163N 143 170w 2026 030973
MEDSEAL 36 114N 143 250w <215 030973
MEDSEAL 36 062N 143 363w 0603 040975
MEUSEAL 36 012N 143 445y 0215 040973 .-
MEDSEAL 35 590N 143 49vy 051: 040973
MEDSEAL 35 550N 143 560w 0415 040973
MEDSEAL 35 512N 144 047w 0615 040973 )
MEDSEAL 35 461N 144 18%w 0630 040972
MEDSEAL 35 525N 144 167w 0930 040573
MEDSEAL 35 562N 144 176w 1023 040973
MEDSEAL 36 047N 144 19uw 1218 040973 .
MEDSEAL 36 100N 144 210w 1335 040973
MEDSEAL 36 148N 144 216%W 1515 040973
MEDSEAL 36 145N 144 21ty 1729 040973 y
MEDSEAL 36 126N 144 053l 2127 040973
MEDSEAL 36 112N 143 550w 2316 040973 -
MEDSEAL 36 111N 143 5414 2531 040973 :
MEDSEAL 36 093N 143 405w O15¢ 050973 -
MEDSEAL 36 088N 143 311w 0340 050673 -
MEDSEAL 36 08CN 143 146w 0715 050973 z
MEDSEAL 36 076N 142 580 1025 050973 N
MEDSEAL 36 OTON 142 494y 1200 050973
MEDSEAL 36 010N 142 394 1536 050973 -
MEDSEAL 35 S0IN 142 467w 2040 050973 A
MEDSEAL 35 532N 142 Seiw 2521 050973 -
- MUDSEAL 35 559N 142 5974 0109 06057%
MEDSEAL 35 599N 143 05sn 0212 06097% :
MEDSEAL 36 044N 143 179% 0412 060973 -
MEDSEAL 36 070N 143 2lew 0557 060973
; MEDSEAL 36 100N 143 39Gw 0&20 060973 "
MEDSEAL 36 188N 143 440w 1120 060973 o
AEDSEAL 36 219N 143 494y 1230 060973
MEDSEAL 36 395N 144 110w loll 060973 -
A-2 ]
UNCLASSIFIED -
u e - n - . . P s RN AR B S PR S e MJ




A T AR N S R SR
UNCLASSIFlED
TIME/POSITION - M/V MED SEAL
(Continued)

MEDSEAL 36 426N 143 587w 1822 060973

MEDSEAL 36 415N 144 0Q1lwW 2140 060973

MEDSEAL 36 307N 143 502 0148 070973

MEDSEAL 36 18TN 143 400w 0450 070973

MEDSEAL 36 066N 143 309W 0722 070973

MEDSEAL 35 575N 143 277w 0948 070973

MEDSEAL 35 568N 143 253W 1013 070973

MEDSEAL 35 533N 143 214W 1130 070973

MEDSEAL 35 516N 143 195W 1202 070973

MEDSEAL 35 450N 143 160V 1330 070973

MEDSEAL 35 446N 143 1544 1347 070973

MEDSEAL 35 346N 143 154W 1655 070973

MEDSEAL 35 357N 143 409V 2105 070973

MEDSEAL 35 461N 143 446V 0506 080973

MEDSEAL 36 090N 143 310W 1030 080973

MEDSEAL 36 188N 143 252W 1230 080973

MEDSEAL 36 250N 143 182W 1439 080973

MEDSEAL 36 390N 143 100W 1807 080973

MEDSEAL 36 51TN 143 097V 2300 080973

MEDSEAL 37 344N 143 223W 0253 090973

MEDSEAL 37 441N 143 252W 0400 090973

MEDSEAL 38 048N 143 329w 0600 090973

MEDSEAL 38 157N 143 36bW 0703 090973

MEDSEAL 38 422N 143 437W 1200 090973

MEDSEAL 38 405N 143 450w 1343 (G90973

MEDSEAL 38 412N 143 446W 2254 090973"

MEDSEAL 38 430N 143 437W 2309 090973

MEDSEAL 38 527N 143 400w 0103 100973

MEDSEAL 38 567N 143 379W 0200 100973

MEDSEAL 39 015N 143 355V 0310 100973

MEDSEAL 39 Q74N 143 321W 0406 100973

MEDSEAL 39 114N 143 313W 0502 100973

' MEDSEAL 39 149N 143 282W 0601 100973

, MEDSEAL 39 245N 143 225W 0920 100973

- MEDSEAL 39 260N 143 214V 1042 100973

: MEDSEAL 39 326N 143 179V 1227 100973

o MEDSEAL 39 565N 143 091w 0l24 110973

i MEDSEAL 39 549N 143 233w 0250 110973

H MEDSEAL 39 %33N 143 353W 0340 110973

- MEDSEAL 39 524N 143 487w 0438 110973

L MEDSEAL 39 509N 143 518W 0500 110973

MEDSEAL 39 420N 143 428W 1200 110973

. MEDSEAL 39 399N 143 417w 1230 110973

lj MEDSEAL 39 228N 143 326W 1743 110973

5 MEDSEAL 39 170N 143 307w 1851 110973

MEDSEAL 39 030N 143 25HW 2203 110973

- MEDSEAL 38 572N 43 201w 0010 120973
L} MEDSEAL 38 521N 143 164w 0110 120973 Ve
MEDSEAL 38 422N 143 11&W 0328 120973 1
g ij MEDSEAL 38 393?3 143 105%W 0410 120973 i
{ - §
, UNCLASSIFIED L
: £



. UNCLASSIFIED

MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MECSEAL
MELSEAL
MEDSEAL
*EDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MECSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL

TIME/POSITION - M/V MED SEAL

(Continued)
38 393N 143
38 548N 142
39 068N 143
39 088N 143
39 126N 143
39 146N 143
39 190N 143
39 234N 143
39 291N 143
39 309N 144
39 326N 144
39 340N 144
39 465N 144
39 576N 144
40 103N 145
40 191N 145
40 434N 145
40 510N 145
41 160N 146
41 143N 146
41 132N 146
41 252N 146
41 250N 146
41 269N 146
41 268N 146
41 270N 147
41 279N 147
41 270N 146
41 205N 146
41 155N 146
40 595N 146
40 423N 146
40 403N 146
40 288N 146
40 183N 146
40 105N 146
40 Q002N 146
39 595N 146
40 O0O6N 146
40 Q10N 146
39 595N 146
39 583N 146
39 591N 146
40 OOON 146
79 547N 146
39 475N 146
39 377N 146
39 243N 146
39 170N 146
39 156N 146

A-4

12w
503W
145w
184w
239w
277w
369W
472w
599w
026W
072w
103w
278w
425W
003w
124W
438w
530W
334w
316W
296w
47T
511w
547w
484w
052w
086W
592w
514w
501w
4540
407w
402w
370w
340W
331w
285W
232W
217w
233w
290w
283w
275W
242w
211w
166w
156W
131w
120w
128w

0645
1237
1830
1930
2023
2110
2300
0111
0420
0503
0610
0703
1047
1215
1355
1500
1800
1917
2300
2353
0040
0600
0715
1145
1236
1630
1720
1%v0
2028
2100
2227
0000
0014
0124
0215
0300
0400
0900
1227
1845
2121
2324
2346
0600
0717
0908
1100
1330
1433
1638

120973
120973
120973
120973
120973
120973
120973
130973
130973
130973
130973
130973
130973
130973
130973
130973
130973
130973
13¢973
130973
140973
140973
140973
140973
140973
140973,
140973
140973
140973
140973
140973
150973
150973
150973
150973
150973
150973
150973
150973
150973
150973
150973
150973
160973
160973
160973
160973
160973
160973
160973

UNCLASSIFIED
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UNCLASSIFIED

TIME/POSITION - M/V MED SEAL

(Continued)
MEDSEAL 39 139N 146 150w 350 160973
MEDSEAL 39 C68BN 146 10w Qlda 170973
MEDSEAL 39 019N 146 08Cw 0245 170973
MEDSEAL 38 567N 146 060w 0408 170974
MEDSEAL 38 521N 146 0Q4lw 0515 170973
MEDSEAL 38 480N 146 018w 0615 170973
MEDSEAL 38 459N 146 010w 0650 170973
MEDSEAL 38 357N 145 572w 0940 170973
MEDSEAL 38 328N 145 57w 1120 170973
MEDSEAL 38 314N 145 570w 1860 170673
MEDSEAL 38 338N 145 101w 2144 170973
MEDSEAL 38 342N 144 547w 2320 170673
MEDSEAL 38 287N 144 4314 0050 180973
MEDSEAL 38 314N 1«4 08o4 0500 150973
MEDSEAL 38 311N 143 59c¢w 0610 1680973
MEDSEAL 38 326N 143 390w 0745 180973
MEDSEAL 38 338N 143 291w 0900 180973
MEDSEAL 38 310N 143 3(¢4w 1030 160973
MEDSEAL 38 460N 143 Z8ow 2038 150973
MEDSEAL 38 483N 143 3&5w 2200 180973
MEDSEAL 38 478N 143 310w 2230 180973
MEDSEAL 38 507N 143 351w 0043 190973
MEDSEAL 38 536N 143 245W Q417 190973
MEDSEAL 38 573N 143 577w 0700 190973
MEDSEAL 39 030N 144 Q63w 1030 190973
MEDSEAL 39 115N 146 150w 125 1y091/3
MEDSEAL 39 133N 144 21w 162% 190975
MEDSEAL 39 153N 144 244w 1745 190972
MEDSEAL 39 203N 144 294w 1954 190973
MEDSEAL 39 243N 144 328w 2140 160973
MEDSEAL 39 286N 144 360w 2357 190973
MEDSEAL 39 394N 144 174y 0¢36 200973
MEDSEAL 39 436N la4 019w 0350 200973
MEDSEAL 39 490N 143 4iow 0540 200973
MEDSEAL 39 501N 143 244w 1127 200973
MELSEAL 39 506N 143 321w 1217 200973
MEDSEAL 39 392N 143 287w 1728 200973
MEDSEAL 39 352N 143 282w 1826 200973
MEDSEAL 39 259N 143 276w 2212 20097>
MEDSEAL 39 242N 143 3Q0W 2305 200973
MEDSEAL 39 192N 142 297« 0020 210973
MEDScAL 39 137N 143 282w 0150 210973
MEDSEAL 39 057N 143 291w 0411 210973
MEDSEAL 38 597N 143 324w 0600 210573
MEDSEAL 38 526N 143 342% 0740 210673
MEDSEAL 38 424N 143 3Cow 1015 2109732
MEDSEAL 38 375N 143 28%w 1200 210973
MEDSEAL 38 253N 143 248w 1450 210973
MEDSEAL 38 293N 143 298w 1450 210973
A-5 :

UNCLASSIFIED
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MEDSEAL
MEDSEAL
MLDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEUSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEuUSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MECSEAL
MeDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MECSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MtDSEAL
MEtDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSTAL
MEDSEAL
MeDSEAL

UNCLASSIFIED

TIME/POSITION - M/V
(Continued)

38 196N 143
38 124N 142
38 051N 142
37 545N 142
37 525N 142
37 457N 141
37 430N 141
37 380N 14l
37 330N 14l
37 304N 141l
37 299N 141
37 303N 141
37 298N 140
37 316N 140
37 315N 140
37 278N 140
37 250N 140
37 231N 140
37 218N 140
37 206N 140
37 198N 140
37 188N 140
37 177N 139
37 164 139
37 158N 139
37 153N 13Y
37 132N 12¢
37 102N 139
37 046N 130
36 565N 13¢&
36 54N 138
36 YH0ON 158
37 OlON 138
36 591N 130
36 584N 1358
36 567N 138
36 565N 138
36 560N 138
36 550N 137
36 539N 137
36 H28N 137
36 492N 137
36 480N 137
36 474N 137
36 455N 137
36 443N 137
36 434N 1357
36 412N 137
36 435N 137

A-6

MED SEAL

176w
597"1
4350w
i1liw
050w
419w
309»’0‘
209w
Qg
007w
Qlau
000«
STuw
S5Yow
564y
490
41ov
3ubw
222w
170w
1354
031w
591w
53va
G 11w
430w
324W%W
210w
Hoew
369w
36w
34w
290w
2424
1uvba
141
O8bw
03ua
586w
Seow
&7 ¢
26w
332w
3low
204w
l6ow
lavw
13w
125w

1610
1£00
1500
2207
2240
0033
ols2
0¢20
0595
0622
0730
0cl0
111>
1259
1526
1722
2005
2220
000
0120
0207
0505
0500
0000
0740
0600
1000
1215
1415
201
2054
2130
2240
01G0
0203
0300
0400
0200
0600
0700
0cl0
1000
1042
1100
1210
1410
1521
1620
1736

210972
216977
210973
210973
21073
220v753
220913
2¢Qv73
2209753
220973
220972
220973
220972
2209772
220973
2209753
220973
2209172
230973
230973
230973
230973
£309%73
230973
230973
2309173
230973
2309173
230975
230973
230973
230975
230973
240473
240973
240973
240973
240973
240972
240973
240%73
240975
240973
240973
2409713
240975
240975
240673
260972

UNCLASSIFIE
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e

UNCLASSIFIED

MEUSEAL
MEDSEAL
MEDSEAL
MeDSCAL
MEZDSEAL
MEDSEAL
MELSEAL
MEDSEAL
MEDUSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEUSEAL
MEDS:AL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MeLSeAL
MEDSEAL
MEDSEAL
MEDSEAL
MeDSEAL
MLDSEAL
MEUSEAL
MeDScAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEUSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL
MEDSEAL

TIME/POSITION - M/V MED SEAL

(Continued)
36 445N 137
36 420N 137
36 4lON 136
36 407N 136
36 408N 156
36 389N 136
36 374N 156
36 367N 136
236 315N 156
36 312N 156
36 315N 13H
36 282N 135
36 267N 139
36 23IN 15>
36 224N 13>
36 200N 13%
36 182N 13-
36 160N 13»
36 156N 13%
36 265N 134
36 263N 134
36 136N 14
36 105N 154
36 098N 1324
36 082N 154
36 064N 134
36 058N 154
36 050N 134
36 035N l:z4
36 027N 124
36 017N 154
36 008N 134
35 598N 134
35 591N 154
36 O09N 133
36 021N >3
36 031N 135
36 039N 150>
36 047N 133
36 051N 133
36 05N 133
36 056N 143
36 040N 1323
36 062N 133

A-T

Q6L &
0217
29N
56"'!
S0YW
434
S¥aw
210w
lLOC.’z
006

58va
46w
G [y
251w
Z2%0%
2208w
16y,
1Cow
073w
484y
4244
450y
4¢voa
35/
345
29¢w
2644
2117w
194w
14w
11ow
0724
03w
000w
S5udh
45w
39oW
33vw
Z(J /\l
241“
200w
150w
09 7y
10Uw

1400 2409715
2022 240973
2110 24QY7z2
c1by 2404973
217 240975
0050 ¢50975:
0540 2209175
0a00 250973
045 250% 743
U633 2509174
1000 25097:
1¢00 250973
1505 250975
Io0v 259y7s
1660 250975
1700 250915
1600 250973
1v00 2850973
1950 25097>
2y 250973
2500 2509753
001> 2060Yy7:
0100 200973
010 260vi3
0300 260973
041y 200973
0206 200y75
Obvy 260%73
0700 260975
0300 260975
0900 250573
1000 260973
1100 260973
1135 260973
1400 260973
100 260673
1600 260973
1700 200973
100 260973
1v00 260973
2000 260973
2055 260973
2200 2609753
2¢22 260%7>

UNCLASSIFIED

e T




Sas ,ﬁ&«“‘ff'ﬁ" SRR A ST R
. ———

- e o T ARG Mool M5 n e eaieaeen o ~ B .
¥ ]
L e oo
»  UNCLASSITIED .
i TIME/POSITION - M/V MED SEAL .
: (Continued) o
MEDSEAL 36 069N 133 05lw 2300 260975 T
McDStAL 36 0BON 132 »9cx 000» 270572 .
MELSEAL 36 082N 122 4w 0100 270975 g
MEDSEAL 36 086N 132 Siuv CeUG 270973 o
MEDSEAL 36 091N 132 w634 0500 27097% o
VEDSEAL 36 100N 132 413w 0400 270673 o
YEUSEAL 36 110N 132 3%z4 0L00 270975 ..
MEDSEAL 36 095N 122 3lvw Uew0 270975
MLUSEAL 36 110N 132 200. 1010 270v73
MEDSEAL 36 131N 13¢ i%ow lelu 2704172 :
MbLSEAL 36 150N 12 Q0w 1400 270973 i
MLDSEAL 36 158N 131 23um 1200 270973
MEDSEAL 36 183N 131 3306w 1730 270¢753
MEDSEAL 36 194N 131 23iw 1506 270973 e
YL DSEAL 36 208N 131 12v. 2115 270973 )
"
: The TIME/POSITION data presented above was compiled by NAVOCEANO. .
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USRD TYPE F36 TRANSDUCER

1. GENERAL DESCRIPTION

The USRD type F36 transducer is designed to provide smooth response
in the frequency range 10 Hz to 20 kHz when used as a hydrophone. It is
useful also as a sound source in the range 1 to 20 kHz.

RS g

The sensitive element consists of 7 lead zirconate - lead titanate
capoed cylinders mounted one above the other to form a line 8 inches long.
The elements are housed within an oil-filled butyl rubber boot over a
framework of 6 steel rods that provide protection and support without
affecting the acoustic characteristics. The transducer is supplied with
. 100 feet of 2-conductor shielded neoprene-sheathed cable.

i

=
£

2. SPECIFICATIONS
Frequency range: 10 Hz to 20 kHz, as hydrophone

Free-field voltage sensitivitys -101 dB re 1 V/ubar at end of
o 100-ft cable

Transmitting voltage response: 24 dB re 1 pbar/V at 10 kHz
Maximum voltage: 150 V (rms)
Nominal capacitance: 60 000 pF (with 100-ft cable)
D-c resistances g}eater than 2000 megohms
Maximum hydrostatic pressure: 400 psig
Operating temperature ranges O to 35°C

Acoustic center:s physical center of rubber boot
(5 inches from either end)

- 3. FREQUENCY - SENSITIVITY CHARACTERISTICS

Figure 1 is a typical free-field voltage sensitivity curve for the
- type F36 transducer, measured in terms of open-circuit voliage at the end
: of 100 feet of cable. The sensitivity of each transducer is provided by
; the calibration curve furnished with it. Sensitivity depends on the fre-
! ] quency characteristics of the amplifier used and on the resistance and
' capacitance of the input circuit (including transducer, cable, and ampli-
— fier input impedance). The capacitance of the transducer with 100 feet of
i cable is greater than 60 000 pF. The input impedance of the amplifier
— should be at least 3 MO to insure that its effect on the response of the
transducer at low frequencies is negligible. ;

: N
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Additional cable can be used with the transducer; however, the added
cable will in~rease the shunt capacitance, and the over-all sensitivity
will be correspondingly lower.

The transmi“ting voltage response from 1 to 25 kHz is shown in Fig. 2. o
It is recomnended that the trancdu.wr not be used anove 20 kHz.

4. TEMPERATURE - SENSITIVITY CHARACTERISTICS

= R z RTINS 3
,ﬁyﬁ%&ﬁﬂﬁmx¢ﬁw¢«%%ﬁﬁw

The sensitivity of the type F36 *ransducer does not vary significantly

R

5

E with temperature in the range 5 to 30°C.
o 5. HYDROSTATIC PRESSURE - SENSITIVITY CHARACTERISTICS
S
{ ‘ No changes have been observed in the sensitivity of the transducer
& with hydrostatic pressure up to 4C0 psig.
. 6. DIRECTIVITY
23 The transducer is omnidirectional within 20.5 dB in the plane (XY)
5 normal to its longitudinal axis. The vertical (XZ plane) directivity is
5 equivalent to that of an 8-inch line. Typical vert.cal directivity
2 patterns are shown in Fig. 3.
£
'Ei 7. PREPARATION OF THE TRANSDUCER FOR USE

3
s
-

Attach a fixture to the molded cable gland as near as possible to the
transducer. When no fixture is used, a line should be attached to the
lifting eyes to remove the tension from the cable and the gland. A pad
eye is provided at the lower end of the transducer also, so that a weight

g can be attached if necessary. The weight should not be greater than

e 25 pounds. Wash the entire transducer with a wetting agent such as

4 Aerosol. Air bubhles must be removed as completely as possible when the

i transducer is lowered into the water, to avoid erroneous results.

3

o | 8. CAUTIONS ..

% : This transducer is a calibrated standard and should be handled with
care. Avoid sharp blows and punctures to the rubker boot and the cable
sheath. Store in the carrying case when not in use.

9. MAINTENANCE AND CALIBRATICN

As a reference standard, the transducer should ke recalibrated by NRL,
USRD at intervals not greater than one year. For all repairs and calibra-
tion, return the transducer to the Naval Research Lahoraztory, Underwater
Sound Reference Division, 4501 S. Summerlin Ave., Crlando, Florida 32806.
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Typical directivity patterns in the

XZ plane, USRD type F36 transducer.
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TRANSDUCER FREQUENCY RANGE _,-
i
— 36 TRANSDUCER s
: |
b
T 1T T T1I1t T T 7T T 1111 T T T 11111 T T T 11111 '
J9 :
J1)
J13 .
F27
N £330
23 Reversible) ,_
. e e e o emfe cmen eem o — e e = 36 T L can ke used -3 ;
: } in reci- ;
et v e e e e e e et e e e F3T e ) e - procity !
calibrations - :
N Uupvuvy RN UUI IS, ST 1 1 SRS [ —g
F4l .
|(F5Q usually wsed as rdceiver) | _rmrFso oo
| {1c32 usually used as jyeceaver) .. . )___ ULk T o e am ] |/ :
pumes  Sasn ———-———-—n-. L el ———,‘42——-———--— e v AR e ekt wetnn eSS A memmes wups wmmed ')
K =i NI P SIS | § [P S Receivers :
-——-———-——--——“17-—-———- ot Sm—" G T W G—— GA—— S— T  G— G— —— Sm— Sup— Only} axl
—— e e e e wwecsn @ H23 (CH=1]) et e e e ceme ceen sl e e e e e e e o }hava pre=~ :
~plifier, :
— e tnm e e ey e 5D e o S U LI S IS U R e I Ear X :
e e s e {5 — — —— e e —— e — ————n — — FFVS curve . ;
furnished.
v o e e MI158 o e f s s e e e e ———— e e )
1 11 41t 1 SRS Y1t rr1g | R R
10 100 1 1C 100 150
Hz Hz kHz kHz kHz kHz2
LRI Ll IR LBLERL
— el Y- Se—— Reversible; . - :
High-frequency transducers: T prrs curve '-
gh~frequency transducers: £27 furnished \ ”
] c— — o—— . s .
J Ll 1 L2 111t -
40 100 1 2 . ;
. kHz kHz MHz = MHz .
: . -
. Frequency ranges of transducers available frem USRD-NRL. Solid line shows frequency range
¢ as source; dasned line, fraguency range as receiver. .
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¥
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TRANSDUCER CHARACTERISTICS

Helght
Status | Developed by/ Electroacoustic Preamp. Freq. | Sensitivity atiMax. Source Cable | with [Ship.
. Typejcode(1)| Manufactured by element § size  lcoupling(2)] range | end of cable ldepth| level(s} type & jcable jweight{Type
H (kHz) |(d8 re 1 v/uPa}| (m) [(d3 re 1 uPa)] 1length | (kg) | (kg)
V.
Ad2 A USRD/USRD lead zirconate tita-{transistor {0.01-200]-216 (50 kHz) 692 NA 2-c. sh. 0.4 6 a2
nate 0.32 cm diam x 0 dB 9nm
0.32 e» long
CH-1Al8,C(4) | USRL-Clevite 1lithiun sulfite line|transistor }0.02-150}-188 (1 kxHz)} 1720 NA S-c. sh. 6 13 |ou-la '
P Corp./Clevite 0.32%0.48x5.08 e +6 d8 23 a B
Corp.
Bt A USRL/AUSRL 1ithiun sulfate NA (trans- 100-2000]-208 {200 kz) 30 |175 (200 kHz)|RG-62/0 2 7 |E8 '
1,91-cm~diam piston |former) 2-7 =
1 E27 A USRL/USRL lead zirconate tita- NA 50-500 |-213 (100 kuz) 30 |155 {100 kHz)|RG-62/U 0.7 4.5{e27
nate) 7disks 0.32 em 9=
diam forming 1,11-
cm-~diam piston
) 27 {A(4) USRL/USRL lead metaniobate, NA 1-50 ~197 (1 kHz) 3450 [165 (10 xHz) |2-c. sh 15 23 jr27
N 22.9-cm-diam piston ER ]
rI0  [A(4) USRL/USEL lithium sulfate, NA (trans- |10-150 |[-217 (50 kHz) 2410 }165 (50 kHz) |2-c. sh, 3 8 [ry
B 3.81x5.08-cm piston [former) 12
v 733 A USRL/Fitzgerald |enutire array: smodi- NA 1-50 -204 (1 kHz) 340 {169 (20 kHz) |4-c. sh. 17 25 |F33
- Liboratories fied BT 22.9-chm-diam o=
piston)
inner array: lead RA 10-150 ]-206 (50 kHz) 172 (50 kHz)
zirconate titanate,
3.81x5.08-cm piston
. ——"-)‘ P36 (A{4) USRL/USRL lead zixconate tita- RA 1-23 -202 (10 kHz) 270 |177 (20 kuz) {2-c. sh. 4 6 (226 (——
nate line 1.91 cm - |30.
diam x 19.3 cm long
737 [A,C(4) |USRL/EdD West. lead zirconate tita- NA 1-37 =204 (10 kHz) 270 [175 (20 kuz) |2-c. sh, 4 s |n7
Corp. nate line 1.27 em kIn
L dian x 16.4 cn lonq
r40 o USRD/USRD lead zirconate tita- NA 1-20 =187 (1 xHz) 630 1192 (10 kMz) }2-c. sh. 4 9- reo
nate hollow sphere 1ls
10.16 cm diam with
6.35 rm wall
: 4l L& USAL/Dyna~ lead zirconate tita-~ WA 10-150 {-206 (50 kHz) 340 J172 (SO XMz} j2-c. sh. 4 s jrad
Empire, Inc. nate 1.81x5.08-ca 30om
piston ¢
I
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; APPENDIX C
' REFERENCES

1. Arthur D, Little, Inc., "Summary Vibroseis Acceptance and
Calibration, Preliminary Report,', Contract No, N00014-72-
C-0173, Cambridge, Mass., 14 September 1973, (U).

[PrETrY

2. MAURY CENTER FOR OCEAN SCIENCE, 1972, '"CHURCH
ANCHOR Exercise Plan': Washington, Maury Center Plan
MC-011 (CONFIDENTIAL CAN/US ONLY, Unclassified Title);
Supplements A and B (SECRET).

oron oy
’

3. MAURY CENTER FOR OCEAN SCIENCE, OCTOBER 1973, "CHURCH
i ANCHOR Data Analysis Plan'': Washington, Maury Center Plan
NC-001, Volume 1 (SECRET), Volume 2 (CONFIDENTIAL),
Supplement A to Volume 2 (SECRET).
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The Pentagon

Attn: OP-951F

Washington, D. C. 20350 1

Manager, Antisubmarine Warfare
Systems Project (PM-4)

Department of the Navy

Attn: ASW-112

Washington, D. C, 26360 1

Commander
Naval Electronics Systems Command
Department of the Navy

Attn: ELEX-124T 1
PME-124-60 1
PME-124TA 1
Codes 03A, 035 2

Washington, D, C. 20360 5

Commander
Naval Facilities Engineering
Command
Department of the Navy
Attn: PC-3 1
Chesapeake Division
Washington, D. C. 20360

Commander

U. S. Naval Oceanographic Office

Attn: Code 01 1
6160

1
Washington, D, C. 20373 2

Office of Naval Research
Devartment of the Navy
Atin: Code 102-0S
103-05C
Arlington, Virginia 22217 2

Commander

Naval Undersea Center

Attn: Code 50, 503

San Diego, California 92132 2

Advanced Research Projects
Agency
Attn: Mr. Randy Cook
Mr. Fent Kresa
1400 Wilson Blvd,
Arlington, Va, 22209
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Defense Documentation Cernter
Cameron Station

Alevandria, Va, 22314 1
Commander

Oceanographic Systems, Pacific
Box 1390 1
FPO San Francisco, Cal, 96610
Commander

Third Fleet 1

FPO San Francisco, Cal. 96610

Officer-in-Charge

Fleet Ocean Surveillance
Information Facility

FPO New York 09540 1

Naval Ocean Surveillance
Information Center

Attn: Code NIC-34

4301 Suitland Road

Washington, D, C. 20390 1
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Arthur D, Little, Inc.

Attn: Dr, Gordon Raisbeck 1
15 Acorn Park

Cambridge, Massachusetts 02140

Applied Research Laboratories
Attn: Dr, L. D, Hampton 1
P. O, Box 8029

10000 F, M. Road 1325

Austin, Texas 78712

Bell Telephone Laboratories
Attn: Mr, U, F. Gianola 2
1 Whippany Road

Whippany, New Jersey 07981

B-K Dynamics, Inc,

Attn: Mr., A, E, Fadness 2
2351 Shady Grove Road
Rockville, Maryland 20850

Bolt, Beranek and Newman, Inc,
Attn: Mr, C, Burroughs 1
Suite 1001

1701 Nor.h Fort Meyer Drive
Arlington, Virginia 22209

Gulf Universities Research
Consortium

Attn: Dr, J. M. Sharp 1

1611 Tremont Street

Galveston, Texas 77550

Hydrospace Challenger, Inc,
Attn: Mr. J. Nardello

2150 Fields Road

Rockville, Maryland 20850 1

Director
Marine Physical Laberatory

Scripps Instituticn of Oceanography

San Diego, Cal, 92152 1

University of Miami

Attn: Dr. S, Daubin 1

School of Marine and Atmospheric
Science

10 Rickenbacker Causeway

Miami, Florida 33149

Planning Systems, inc,

Attn: Dr. L. P. Solomon 1
7900 Westpark Drive, Suite 507
The Honeywell Center

Mclean, Virginia 22101

Texas Instruments, Inc.

Attn: NMr. A, Kirst 1
P. O, Box 5474

Mail Station 400

Dallas, Texas 75222

TRACOR, Inc.

Ocean Technology Division
Attn: Mr, J. T. Gottwald 1
1601 Research Blvd,

Rockville, Maryland 20850

TRW Systems Group

Attn: Mr. J. A, Hess 1
7600 Colshire Drive

McLean, Virginia 22101

Underwater Systems, Inc.

Attn: Dr, M, Weinstein 1
8121 Georgia Avenue

Silver Spring, Maryland 20910

Western Electric Company
Attn: Mr. G, B. Manning 1
2400 Reynolda Road
Winston-Salem, N, C, 27106

Xonics, Inc,

Attn. Mr. S, Kulek 1
6837 Hayvenhurst Avenue

Van Nuys, Cal, 91406
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DEPARTMENT OF THE NAVY

OFFICE OF NAVAL RESEARCH
875 NORTH RANDOLPH STREET
SUITE 1425
ARLINGTON VA 22203-1995

IN REPLY REFER TO:

5510/1
Ser 3210A/011/06
31 Jan 06

MEMORANDUM FOR DISTRIBUTION LIST

Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

Ref: (a) SECNAVINST 5510.36
Encl: (1) List of DECLASSIFIED LRAPP Documents

1. In accordance with reference (a), a declassification review has been conducted on a
number of classified LRAPP documents.

2. The LRAPP documents listed in enclosure (1) have been downgraded to
UNCLASSIFIED and have been approved for public release. These documents should
be remarked as follows:

Classification changed to UNCLASSIFIED by authority of the Chief of Naval
Operations (N772) letter N772A/6U875630, 20 January 2006.

DISTRIBUTION STATEMENT A: Approved for Public Release; Distribution is
unlimited.

3. Questions may be directed to the undersigned on (703) 696-4619, DSN 426-4619.

ENIE N =8
BRIAN LINK
By direction



Subj: DECLASSIFICATION OF LONG RANGE ACOUSTIC PROPAGATION PROJECT
(LRAPP) DOCUMENTS

DISTRIBUTION LIST:
NAVOCEANO (Code N121LC — Jaime Ratliff)
NRL Washington (Code 5596.3 — Mary Templeman)
PEO LMW Det San Diego (PMS 181)
DTIC-OCQ (Larry Downing)
ARL, U of Texas
Blue Sea Corporation (Dr.Roy Gaul)
ONR 32B (CAPT Paul Stewart)
ONR 3210A (Dr. Ellen Livingston)
APL, U of Washington
APL, Johns Hopkins University
ARL, Penn State University
MPL of Scripps Institution of Oceanography
WHOI
NAVSEA
NAVAIR
NUWC
SAIC
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