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Abstract :

This dissertation describes the interpretation of five seismic
refraction profiles on th: continental shelf and slope, the Transkei
Basin and the Mozambique Ridge of the fouth Western Indian Ocean,
Velocitics from 1.98 to 3.51 km/sec obtained for the continental shelf,
and slope profiles are correlated with sediments of Cretaceous and
younger age, Directly below this group are rocks with velocities in the
range 4.0 - 5,5 km/sec, probably representatives of the Karroo and Cape
Supergroups. The basement is corprised of rocks with velocities 6.31 and
5.94 km/sec which is consistent with granite at this depth of burial,

The profiles in the Transkei Basin show a thick layer of sediment
with velocity range 1,51 to 3,57 km/sec, underlain by a refracting layer
in which the average velocity is 4.5 km/sec. The velocity of 6.6 km/sec
obtained for the oceanic layer is similar to the velocities of the crustal
layer measurcd in the Argentine Basin and the Pacific Ocean, The mantle
velocity 8,1 km/sec is consistent with the average mantle velocity for
the indian Ocean but significantly lower than the Pacific Ocean average
of 8,20 km/sec, A plate tectonic model of the early opening of che
South Atlantic is used to describe the evolution of the Transkei Basin.

On the Mozambique Ridge the thin sediments (0.7 km) are underlain
by two refracting layers with velocities averaging 2.27 and 5.65 km/sec,
The profile was not long enough to determine velocities from layers
deeper than the 5.65 km/sec material, This seismic velocity structure of
the upper portie: of the profiles on the ridge is very similar to the
upper section of several profiles off the East African Coast as reported
by Francis et al, and Francis and Shor. The crustal section of the Ridge
was determined by Hales and Nation (22 km to the Moho discontinuity);

they also report that the Ridge Is in isostatic equilibrium when compared
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of the tuning fork filter unit, The hydronhones that were used were

EVP S5's and these were suspended at a depth of about 52 meters. The
hydrophone signal was anplified by a wide band (4-600 Hz) amnlifier and
then recorded as an F.M tone that utilized a center frequency of 5 kHz,
The tape was 12,7 mil 6,4mm wide tape and the recorder had a total 1 cor-
ding time of 35 minutes.

For the first profiles the buoy equipment included a V.H.F.
transuitter and a crystal clock. The clock was included since it had been
found in the land work Lhat the trigger unit would work when the 1000 lz
signal was completely masked by noise and no time marks could be rccorded,
at sea however, the time marks were alwvays good and the clock was not
used for the later profiles. The V.H.,F. transmitter was controlled by a
time switch so that it transmitted for five minutes every half hour
beginning at a preset time from 8-12 hours after the buoys were dropped.
It was intended that this signa) should serve for the location of the
buoys., The other locating device was a 90 ¢cm diameter hydrogen filled
moteorological balloon tethered to the buoy on a 60 wmeter line., As a
result of excellent navigation on the S.A. Natal and the good visibility
of the balloon the V,H.F, transmitter location system proved to be vo-

necessary and it was not used on the later profiles.

D. Playback of Magnetic Tapes

Prior to use of the Institute's facility for the digitising and
computer haandling Ofugcbphysicnl data, the records were replaved via a
standard rccorder into a multichannel recording oscillogranh. Alter
demodulation the signal vas passed through a set of filter units, the cut
of f frequency set for 600 to 150 Yz, 150 to 50 Hz, and 4 to 50 Ha, the
roll off being 18db/octave, One irace was left unfiltered in order to

verify that relevant information was not lost or added in the filtering
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process, The high pass channel was used to pick the time of arrival of
the direct wave through the water whilst reflections and refractions were
normally obtained from the low frequency channels,

Figure (4) shovs a typical 'hard copy' record from the Transkei
basin, as obtained with the original replay equipment. WV is the direct
arrival through the water. The bubble pulse shows clearly. The first
reflection from the ocean bottom is ifollowed by the sub-bottom reflec~
tion; these are marked Ry and Ry, The multiple reflected arrivals are
RjRy and PrR2 with the subscripts refering to the reflecting layer.
Channcls marked C are the clock traces with 1/2 sec time marks,

After the construction of the institutes anologue-digital converter
(Creen 1973) the tapes were digitised and record sections were gcnvrited
to aid in the interpretation of the data and figure (5) is a block diagram
of the equipment utilized in thie process,

The tape recorder used for the replay was similar to the oae used

in the original buoy equipment and playback speed was 932,5 mm/sec.

After demodulation the signal was passed through a filter unit set with

a handpass of 3 to 170 Hz, The pulse generator was oljusted so that 2
digitising rate of 500 samples/sec was obtained., The length of time that
a vecord had to be digitised was set up on the tape search and control
unit and together with the time code tranglator which was pulsed by the
pulscgenerator, c;ntrol of the digitised wape could be obtained in terms
of the pulse rate, The number of samples talen during that time interval
was recerded on the ;Lmblc counter, The digital transport generates a

standard 9 track I.B.M. format tape with 360 corpatibility

E. Digital Processing of Records

- -

To prevent aliasing the digitisation rate was alvays more than

340 samples/sec as the Nyquist frequency was 170 Hz.
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