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 PROPAGATION PHOBLEMS IN PROJECT G.L.0.R.T.A.

J. 8. M. Rugby (National Institute of
Oceanography)

Summary

Ten years age ths Hatlonal Instltute of Oceanogmphy

bullt the first slde-scan sonar which was designed to

be used on the Continentel Shself. It has a range

of about half a mile and willl provide amcoustiec pictures
of the sea flcor at depths of up to 200 metres. The
succeas of thls device as s geclogical t col prompted

the Institute in 196l to undertake the design study

of a slmilar sconar which would do the gsame job in deep
sea; with a propesed meximum range of about 12 miles in
water depths of up to 7000 metres. :

It was elear that there were three propagation
factors of importance concerning the design and suec-
cegaful utllization of such & long renge nerrcow beam
sonar:

(1} Would the propagation in the verticasl plane be
adequate to obtaln the mexlmum desdred renge for all
likely oceanic reglons, seasons snd depths ¢

{2) Would the vital 2-degree wide horizontal beam be

. widened or deformed by spatial or even temporal fluct=
uations in the twelve-mlle patha requiring a 3o0-sscond
tranamit/recelve period %

{z) Would the difference in backscattering astrengths
og various oceanlic materials and features at the
relatively low frequency of 6.5 kHz be sufficlent to
provide ussful geologlecal records 7 .

These factora are discussed 1n relatlon to the
design study. From the production of ray diagrams
it was peen that the first factor would limit the
range to leas than bwelve milles in moat oceanlc areas
where the depth was less than absut 1500 fathoms.
‘However the eoffects of this deep shadow zons could be
mitigated to some extent by placing the source well
‘helow tha near surface temnerature layer. This was one
of the reasons for ¢hoosing a deaign where the array
,could be placed at a maximum depth of 600 feet. From
icaleulation and discusslons wilth golleagueas 1t seemed




unlikely that the second factor would be tooublesome
unless the sonar was operated in areas where unstable
boundaries exlsted between different water masses.
Information on the third factor was diffilcult to obtaln
at the low frequency of interest. Backsacattering
measurements made at higher frequencies had to be usad
"for the sonar equation, and to provide eatimated of
aignal atrength differences from the wvarious materisls
which would be 1rrafliated. . Even the avallable data
at high frequencles was difficult to interpret due to
the large scaetter in the results. At glancing angles
of the order of 10 degrees bto the sea floor it sppeared
that a dynemic range of about 25 4B at the recelver
would cover. the varlatlons 1n roughness between m

gand and a selld reck reverberation fleld sxtenfiing the
width of the beam at any given range.

Flnally the chosen deslign of sonap plus vehicle
are brlefly illustrated and described, and the above
propagatlon factors are dlscussed in terms of aoms of
the records obtained this summer during trials of the
equipment from R.R.3. 'DISCOVERY'.







