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The basic data that have been reduced to analy2z ble form as
of 15 February 1961 and figure a sbowing velocity structure,
anibient noise, spectra of received c1~arge~~ acouat ic energy
level versu s range are presented. ~3%) ~~) c 

/ 77~ 
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Il ROWCTION~~~~~~~
Sound propagation ~~a~ ire~~nts using explosives as sound

sources were ~~de in the western Arcl ic Ocean during the summers
of 1958 and 1959. ~~The sound tran~~ission experiments were carried
on at ice stations Alpha and Bravo (T-3) during 1958, and Charlie
and Bravo (T-3) during 1959 ( see Fig. 1 and refet eL ~a)) .  Inter-
station propagation measure~~ntø were carr ied out both year s, but
only those from 1958 have been analyzed. In 1958 signals from 1./2
lb. charges of ¶I!~T detonated at 50-foot depth by the USS BURToN
ISLAND were also received at T-3. 1X~ring August and September of
1959 a P2V aircraft mede six flights over the Arcti c Ocean making
acoustic trananission runs while both ice stations were operating
as receiving stations. In this way nearly all of the Beaufort Sea
and neighboring parts of the Arctic Ocean were investigated acousti-
cally . Fig. 2 above the locations of the tracks of the six flights
and locations of the charges dropped. /
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~thile the acoustic experiments ~~re ca H.~:i out , po~ LI~iona of
the ice station s were detc~mined by sun lines. The position s of
the droppe d practice dr~pth charges were supplied by the aircraft .
At the ice stations hydrographic stations were taken at more or 1e~s
regular intervals as well as measurementS of water depth. The
accuracy of the ranges in the figures is considere d to be +5% or
better .

The explosive sounds were received on a 112-98 hydrophone ,
anmlified and recorded broadband on a dna]. channe l ~agnecorde r.
Dur ing 1959 many of the signal s were recorde d in the FM mode al so.
The signal s were al so recor ded c~ a dual channel paper r~ ~ order v a.
GMI time .

DATA. PROCESSING

The magnetic tape recordings of gn&is from e plosive~ were
processed by passing the broadband signals through a set of logit
filters. I~ach filter output was detected by a square law detector
and integrated over the time during which the signal arrived . The
result is proportional to f p2

The ambient noise was pro cessed on the 11 channel data rea der
(reference (b )) The reader would average one second samples u :  a
sampling rate of two seconds. Any given ambient noise zEJirple
covered a period of 1. to 2 miuutes. The ambient noise spectra that
show very quiet condition s may represent electronic system noise,
therefore some caution should be used in the interpretation.

The paper recordings of the charge detonations and signal s re-
ceived were of such accuracy to permit the deter minati on of the
travel t ime between the ice stationa to within an accuracy of + .25
see. during the 1958 experiment . The range between the two station s
and the range to a detonated charge from a P2V run were obtained by
measuring the distances between the two plotted points on a tran s-
ver se I~~rcator projection of the polar area. The temperature,
salInity , and . depth Information from the hydrographic stations were
converted to velocity orofile a with Ktxwabara a tables and formulas
(references (c) and (d.)).

CC~CUJ SION

This report presentB all basic data so far reduced and. analyzed
from the Arctic Project as of 15 February 1961. Partial, analyses
of these data appear in refere nces (e),  (r ) and (g).
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LI~2 C~’ FIGURES

Fig. Description

1 )~ p shoving locations of ice stations and the
USS BORTC!~L 1~~AND during acoustic experiments,
1958 and 1959

2 t4~p showing tracks of P2V aircraft sound trans-
mission runs and positio ns where practice depth
charges were dropped over the western Arctic Ocean
and vicinity

3 - 9 Selected ve1ocit~y profiles from the Arctic Ocean
and vicinity

3.0 - 25 Ambient noise spectra as observed at station
Bravo (T-3), 1958

26 - 38 AmbIent noIse spectra as observed at station
Alpha , 1958

39 - 11.9 Ambient noise spectra as observed at station
Charlie, 1959

50 Tjpical broadband recordings of received aignsil a
from explosives during 1958 and 1959

51 GeographIcal distance and acoustic energy travel
time between stations Alpha and Bravo (P .3), 1958,
Vs. time

52 - 66 Spectra of received signal s from explosive sources
recorded at station Bravo (T-3), 1958

67 - 78 Spectra of received aign*le from explosive sources
recorded at station Alpha, 1958

79 - 152 Spectra of received sign~ls from explosive sources
dropped during P2V aircraft flights recorded at
station Charlie, 1959

153 - 162 Level vs. Range Plots for data collected at station
Charlie during P2V flights for the logit filter
center frequencies, This is a replot of the same
data as shown in Figs. 79 - 152.
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U9r CF FIGURES (cONT’ D)

Fig. l~~scrIption

163 - 197 Spectra of received aignaiB from explosive sources
dropped during P2V aircraft flights recorded at
stati on Bravo (T-3), 1959

198 - 207 Level vs. range plot s for data collected at station
• Bravo during P2V flights for the logit filter center

frequencies. ~~is is a replot of the same data as
shown in Figs. 163 - 197 .
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