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}NTRODUCTION 67 deqg OO 010 W,

P& deg 0o min

\\Durlng September 1963, bottom loss data were takea In the southern
o 27 ey €0 M
haif of the one~degree quadrangle extending r’rom\36°00' to/37 CO'N and 3

66°00' ta 67°oo'w The data were taken at seven grazing angles ranglng

from 10° to 75° using Mark 22 scund slgnals as the sound sources. Fre=-
quency analyses were made at 1 and 4 ke, The purpese of the measurements
was to determine prelimlrnary sultabllity of the area for testing and
evaluating bottom=tounce sonar,

Two ships were utilized while making the measurements., USS SAN PABLO
(AGS=3C) acted as the recelving ship, while USS SHELDRAKE (AGS=132) acted
as the source ship. The bottom reflectlon loss measurements were made
at seven locations along each of four tracks with each lecation corre-~

sponding to a different grazing angle, o
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FIELD PROCEDURES AND ANALYS!S Y
DISTRIBNTION/AVARASILITY coves
USS SAN PABLO occupled the positions (A, B, C, ©) shown In . VAL o DR

- A

Figure 1 while USS SHELDRAKE occupled the Statlons (1, 2, 3...7) A

e ¥.

along the indlcated tracks., At each statlon, nine Mark 22 sound

signals were dropped to a detonatlion depth of 3500 feet, An LC=3Z
hydrophone was lowered from USS SAN PABLO to a depth of 200 feet to
receive the signals. Signals from the hydrophcne were pasced thrcugh
three amplifiers onto three tracks of a multi=channel magnetic tape
recorder, The magnetic tape recordings were made at 7=1/2 inches

per sccond and played back at 1-7/8 Inches per sccond through third
octave fllters onto an osclllographlc recorder.

Bottom reflection loss was determined by applylng approprliate
correctlons to the peak pressure level of the filtered bottom=reflected
arrival and subtracting this result from a cal:ulated one yard spectrun
level. The encrgy spectrum level, equivalent 0 four pounds of TNT,
was determined from Westcn'u The spreading lo:s, absorptlion loss, and
grazing angles were determined from the slant ranges computed from an
IBM 7070 ray tracing program utllizing the sound velocity profile In
Figure 2. Ship spacing and positioning were determined and maintained
by radar and Loran=C. Absorption was determined by using o = ,Olfz,

where f is frequency In kilccycles per second,

in order to verify the reflection loss valuss obtained by using
a calculated source level, two check procedures were employed. Both

check procedures have the advantage of belng independent of source

level and system callbratlion.

S47315-6719
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The flrst check proceduire used by Avco

¢4

%

reflection loss to be computed by taking the difference between

the level of first and second order bottom arrivals of the same

- shot, For examplé: the relative amplitude of the bottem-surface~

bottom (BSB) arrival can be subtracted from that of the bottcm-surface
(BS) arrlval to yleld bettom loss. The difference between arrfvg!s
s then corrected for the difference In travel path, The main
shortcoming of thls method Is that the grazing angle Is not constant
for the two arrivals and the loss determlined Is actually the loss at
the second grazing angle plus the difference between the loss of the
two grazing angles. What was computed, then, was this bottom loss
for the average engle of the two arrivals.

The second check procedure determines bottom loss by utilizing
the difference in amplitudes between the first bottom arrival of a
known grazing angle and the bottom-surface-bottom arrival of a different
station, but of the same grazing angle anc along the same track, Bottom
loss is again determlned by correcting for the differences In spreading
and absorption losses and by assuming no loss at the sea surface, For
example: the grazing angle of the BSB arrival when the source ship Is
at Station 4 (Figure 1) is the same as the grazing angle of the bottom

arrival for Station 2, The method has the dlsadvantage of using first

~ S

and second order bottom arrivals of different shots as well as using

arrivals that are reflected at different points. ¥
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DISCUSS ION

Flgures 3 through 6 illustrate the bottom reflectlion loss along
each track determined by using the first bottcm arrival and a source
level, Table | is a summary of all the data and also presents standard
deviotions for each grazing angle. A comparison of the two check pro=
cedures wlth the losses In Flgures 3 through 6 showed the results
obtalned by the Avco procedure to have good agreement (less than 3 db
dlfferences) for grazing angles greater than 45 degrees and to have
about 5 to 10 db hlgher losses for grazing angles less than 45 dearees.

The data obtalned by the second check procedure showed good agree-
ment {less than 3 db differences) for all grazing angles. The second
check procedure is valld in areas or along tracks where the bottom loss,
at a given grazing angle, Is falrly consistent., It appears that this is
such an area, The agreement between the source level method and this
procedure Indicates that the source level Is falrly constant for all
bombs and that the bottom losses and standard deviations are valld,

The reflection loss data along tracks 3 and 4 were easily flt by
a second order least squares curves, whereas the losses along tracks |
and 2 do not Indicate such an orderly trend and did not permit such a
fit,

The lowest bottom losses were encountered along track 4 while the
highest losses were along track 2., The losses along track 3 tend to

be about 3 db higher than track 4, but the curves malntain the same

general shape and orderly progression. 99r313~(}(‘19
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From the curves it con be seen that trends as well as varlations
encountered at 4 ke are also found at 1 ke, No apparent relationship
between standard deviation and frequency or grezing angle was observed,

The general shape of the curves Indicates a change In the kottom
environment from the area surrounding tracks 3 and 4 to the areca
around tracks 1 and 2. The reason for the chonge In reflection loss
between tracks Is not known, Frem bathymetry teken during the survey
and from Figure 7, no significant topographic varlations that vould
affect reflection from the sea bottom can be observed, Short cores
taken In the area do not Indlcate substantial surface or necar-surface
sediment differences. The cores show the presence of a laver of
medlum to flne Silt, near or at the water~sediment Interface, dis~
tributed throughout the area. The area lles aleng the western edge
of the Sohm Abyssal Plain® and Is to the southeast of the mouth of the
Hudson Canyon. The sllt layer may be the result of turbidity current
deposition resulting from the close proximity of the Hudson Canyon,

The possible exlstence of a deceper sediment layer, duc to turbldlity

currents, may account for the differences in reflectlon loss encountered

within the area.

An examlnatlon of the osclllographlc recordings Indicates that the
bottom Is acting as a good specular reflector and does not appear to be
a complex reflector or scatterer,

COMPARISON WITH OTHER DATA
Flgure 8 Illustrates 3.5=kc reflection losses encountered by the

$QS~-26 sonar6

5

within this area. A comparison of these losses wlﬂtst!\%:3~(;:*19
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h=kc losses measured along tracks 1, 3, and & by using expioslves shows
good agreement, A comparison of the L=kc data with the cerrected 4=ke
AMOS7’8 bottem loss curve shows the AMOS data to be about 5 db higher
than the losses along tracks 3 and 4 wlth better agresment along

tracks 1 and 2, 1

CONCLUSION

Frcm the reflection loss data obtalned, [t appears that the arca

ahe

surrounding track b would be the best sonar operating area, while

track 2 would be an extremely poor operating area. The relatlively

ot b

high losses at a grazing angle of 38 degrees along trock 1 will make
this track a marginal sonar operating area at thls grazing angle,

whereas the lower losses at the lower grazing angles should permit

SQS~26 operation. The area surrounding track 3 should also be a good

operatling area,
The falrly good agreement of the measured losses with the SQS=26
bottom loss data Indicates the applilcabllity of using explosives for

making bottom loss measurements for sonar appllcatlions, {t also

e

appears that assuming a source lcvel for the explosive and readling

peak pressures do not Introduce serlous errors In the data.
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SRNELDENiv .
TABLE 1
SUMMARY OF REFLECTION LOSS DATA ‘
Trock 1 Mean loss (db) Standard deviation {db) No, of J
Anale : 1= l=Kc 1=Ke Shots 1
Treck ) |
£.5 22,5 1E.1 2.7 2,8 8 |
58,0 16.3 1C.1 2,2 1.5 9 |
45,5 16.3 10,4 1.8 2,1 9 J
38.0 17.6 9.0 e - 2 ;
26,0 1.1 8.6 1.8 1.3 8 |
16,0 123 3.1 3.1 0.8 8 |
10.0 9.7 4.4 1.5 1.5 9 }
;Ea‘s:k ! 17.6 13,6 4.3 4,5 9
59.5 16.4 15,4 3.8 1,2 7 '
46.0 .1 11,8 2.7 2.1 9
38.0 20.0 18.5 1.7 2,3 9 q
27.0 20,0 14,7 2.4 2,0 9
16.2 4.6 7.6 2,5 1.4 9
9.5 8.2 4.9 2,0 1.0 8
;t?;k : 17.8 12,1 0.7 0.5 9
58,5 16.2 9.5 1.0 0.6 9 .
45,5 13.7 8.1 1.0 2,5 8
37.5 4,0 6,1 1.0 2.4 9 ’
27.0 9.2 7.2 1.5 1.4 8 >
17.0 58 1.6 1.2 0.9 8
10.0 5.6 4,2 1.4 2,6 9

s a
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TABLE 1 (Continued)
Mean loss (db) Stendard daviation (db) No. of
Anale —heKe J=Kc b=Kc J=Ke Shots
Track 4
75.4 14,2 13.0 1.4 1.4 9
60.5 12.1 8.7 bl I.1 9
bs.c 1.8 8.4 2,0 1.1 9
33.0 9.0 6.5 3.2 1.9 /4
27.0 7.5 4.0 1.7 2.9 9
17.0 5.4 1.3 2,1 251} 8
10.0 5.5 3.8 1.7 1.7 8
m
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Fig. 1 Arca A= Location of bottom ioss measurements,
Position of USS SAN PABLO indicated by A, B, C,
D. USS SHELDRAKE irdicated by 1, 2, 3.,..7.
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‘Flg. 8 Comparison of 3.5-Kc bottom loss with
4~Kc bottom losses. Numbers In paren-

theses represent grazing angles,
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