- 13 w

111, Seismic Studies on the Continental Shelf and flope

Records from only two buoys could be utilized in the interpretation of
profiles 14 and 20, In both cases the records from the third buoy were

too poor to provide useful information.

A. _Profile 20

Station 20 was profiled fn a southwest-northeast difcction close
to the city of Port Elizabeth, The two buoys were 11.3 km apart and during
the entire profile the maximum bucy drift was 6.5 km in 8 hours, the
drifr beiog 16 a southwesterly direction,

The travel time data (figure (9)) and the record sections {figures
(10-11)) are shown for both tnoys 2 and 3. For convenience in plotting,
the arrivals from shots outside the buoys have becn transposed to the
corresponding positions between the buoys and the arrival is marked Dy
a sloping bar, The apparent velocities, intercept times, dips and
thicknesses of each layer benecath the buoys are listed in table 1,

The refractions frem the unconsolidated sedimentary layer, 1,98
km/sec which appear at the closest ran,~s as first arrivals are clearly
distinguishable to more than 15 km as later arrivals, The 2.7,3.5 and
4.4 kn/sec arrivals from the sem! and consolidated sedimentary layers
are well dotcrmtnéd from first arrivals for both the profiles, The dipping
layer solution for thoe apparent velocities indicates that the 3,5 and
4,4 km/sec layers dlé.géntly to the southwest and northeast respectively,
The refraction with the apparent velocity of 6.3 kn/sec ia faivly well
determined by four fivst arrivals on the southwest profile but was absent
oa the northeast profile, Tle thickness of layer 5 was thus calculaced
using the unreversed velocity 6,31 km/scc and the intercept time of

2.14 secs, The interpretation yields a total thickness difference beneath
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Record s.ction from buoy 1, profile 14,
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Record section from buoy 3, profile 14,

FIGURE 14,
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Table 2

 Station 14

Apparent Velocities and Intercept Times

Layer No| Velocity (km/sec) Intercept Time (sec) 1
S.E N.W S.E N.W
1 1.51 230
2 2,20 $.02{2.20 .02 | 2.64 $,01 | 2.64 +.01
3 3.13 +,02]35.04 +.,02 4,30 +.,04 | 4,08 4.04 :
4 4,41 +.09(4,18 +,09 5.35 +.10 | 5.05 +.10
5 6.05 +,0915.84 +.10 6.35 4,05 | 6.21 +.05
True Velocities, Thicknesses and Dips
Layer No | Velocity (km;;;c) Thickness(kn)| Depth(im) |[Dip(Deg) rela-
Buoy 1|Buoy 3|Buoy 1|Buoy 3|tive to surface
1 1.51 2.74 | 2,74 | 2.74 | 2.74 0.0
2 2,20 1.78 | 1.43 | 4.52 4,17 0.0
3 3.08 - ) Gy J8E S G i 1 8 ] P 0.82
4 4,30 2,04 | 2,61 | 7,79 | 7.95 0.97
5 5094 - - "0.37
7.79 17.95
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the two buoys of only 0.05 km,

B. Station 14_

Profile 14 located on the continental slope close to Port St Johas
is under 2./ km of water. The profile was shot in a southeast-northwest
direction, perpendicular to the coast and during the 9 hour operation the
buoys drifted 19 km in a southwest direction. The distance betwecen buoy
1 and buoy 3 vas 24,4 km,

The observations frem this profile are shown in figure (12) and
figures (13-14) are the record sections for the two buoys and the velo-
cities, intercept times and thickness for the two buoys are listed in
table 2, No first arrivals were observed foc the 2,2 and 3.1 km/sec
veloéity layers, The distance over which the refractions from these two
layers would appear as first arrivals is short and the shot spacing was
too great to nbserve them as first arrivals, and should ther fore be
considered unreliable, Layer 2, the unconso{idatcd sediment, attains a
thi-kness of more than 1.6 km and it i{s more likely that the sediment has
a velocity gradient similar to that found for the profiles in the Transkei
basin, This implies that the base of the sediment would have a velocity
higher than 2,20 km/sec. The apparent velocities 3.13 and 3,04 km/sec
for layer 3 are typical of the semi consolidated sediments, interpreted
as dipping 0,8° to the northwest at a depth of 1.4 km below the sea
bottom, The apparent velocities 6,05 and 5.84 kn/sec for layer 5 are very
well determined by 9 and 8 first arrivals observed for the southwest and
northesst profiles respectively,

The velocities obtained for this profile arve similar to those of
profile 20, with the layer thicknesses increased. The profile was not long
enough to determipe velocities from layers deeper than the 5.9 km/sec

material,
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mid Palcozoic age. They are strongly folded about an East-West axis and
the basal member, the T.M.S» is exposed in anticlines and forms Cape St
Francis as well as other promontories along the coast. The thickness of
the Cape system increascs eastward from 3 km in a typical area to appro-
ximately 6 km near Port Elizabeth,

The northern limit of the Cape system rocks occurs between Port
Elizabeth and East London and it trends east-west, Conformable with the
Cape system are the Karroo Supergroup rocks, Thcse rocks possess the sawe
east-west trend as do the Cape Supergroup., The Karroo Supergroup has also
been affected in che orogenic eopisode which produced the Cape fold belt,
Cretaceous sediment~ were deposited in the intermontane valleys of the
Cape fold belt and this system rests unconformably upon the older roéks. E
This sediment is indicative of a marine transgression. The fluviatile
Enon conglomerate grades into the estuarine Woodbeds wnich in turn are

succeeded by the marine beds. The main outcrop of the latter lies on the

coastline of St Francis Bay and they represent parts of the northern

"margin of a depositional basin or basins beneath the adjacent continental

shelf (Simpson, 1966). Tertiary strata are represented by calecified sand,
approximotely 0.2 km thick, which cover large sections in the Port Elizabeth
and St .Francis Bay areas.

To the north of Port St Johus the Karroo Supergroup overlies the
Cape Supcrgroup,lthe latter being represeated by only the T.M.S.. In this
arca the T.M.S. is approx! ately 0,2 km thick, unfolded except north of
Port St Johns whcre.1.2 km are preserved, The Karroo Supergroup rocks in
this arca attain a thickness of 1,2 km in the eastern depositional trough
as opposed to 9 km in the Southern Cape depos’tional trough (Woodward,
1966), The structural pattern is complicated by numerous tilted blocks
bounded by arcuate faults of pre-Cretaceous age and having displacements

s great as 1,5 km (Beater and Mavd, 1960; Maud, 1961). Thus in this ared
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Table 7

profiles 15 and 17

Apparent Velocities and Intercept times for

Station 15
Buoy No Layer No Velocity (km/sec) Intercept Time (sec)
S.W N.E
2 4.51 %.03 - 6.06 +,02
1 3 6.60 £.05 | 6.64 +,04 6,94 #.,02
4 8.07 £.05 [ 8.15 +.06 7.89 .03
2 4,51 £.03 | 4,50 +.04 6.05 +,02
2 3 6.60 +.05 [6.64 +.04 6.95 ¢.02
“ - 8.15 +.06 7.91 +.03
2 - 4,50 .03 6,04 4,02
3 3 6.60 +.05 [6.64 4,04 6.96 +,02
4 8.07 +.05 | 8,15 +.06 7.92 4,03
Station 17
Buoy No ) Layer No Velocity (km/sec) Intercept Time
N S
1 2 4.64 +.04 - 6,34 4,03
3 Q.SB 1.25 - 7.00 +.10
2 2 4,64 4.04 - 6.32 :.0;-
K} 6.58 +.23 - 7.04 +.10
3 2 - 6.58 +.04 6.29 +.05
3 - 6.79 +.29 7,09 +.10
- e o
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Table 8

True Velocities, Thicknesses and Dips for

profiles 15 and 17

Station 15
Layer te | »ocity | Thickness | Depth | Dip (Relative to Surface)
(kn/sec) (km) (km) (Deg) |
0 1.51 3.60 3.60 0.00
1 1,51-3,61 2.33 5.93 0.00
2 4.51 1.76 7.69 0.10
3 6.62 4,49 | 12,18 -0.22
4 8.11 - 0.27
12,18 12,18
Station 17
Layer No | Velocity | Thickness | Depth | Dip (Relative to Surface)
(km/sec) (km) (km) (Deg)
0 1.51 4.23 423 | 0.00
1 151-2.66 |  1.26 5.49 0.00
2 4,61 1,33 6.82 0.18
3 ! 6.69 - - -1,18
6.82
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B. Discussion of the Transkel Basin Profiles,

The sediment thickness with velocity less than 4.0 km/sec for
these profilec are 2.33 km for 15 and 1,26 km for 17, The sediment thick-
ness obtainced for profile 15 is similar to the value found by Hales and
Nation (1973) for profile 1Z viz 2.8% km. Velocities and layer thicknesses
for profile 11, 12, 13 by Hales and Nation (1973) and 18 by Green and
Hales (1966) are given in figure (24).No refracted or reflected arrivals
could be identified from layers within the sediment column as was found
for the profiles of Hales and Nation. Taking an average of the six
profiles an average sediment thickness of more than 2 km is obtained,
These sediment thicknesses are similar to the Argentine basin of the
Atlantic Ocean where the sediments attain a thickness of more than 2.5 km
(Ewing et al, 1965)., In the Indian Ocean, the Somali basin, Arabian basin
and the Central Indian basin sediment thicknesses of 1 to 2.5 km have been
measured (Laughton et al, 1970). These sediments have probably been derived
from erosion of the adjacent continents aund transferred to the basins by
turbidity currents and in the manner described by Ewing (1965). It was
suggested (Hales and Gough, 1960) that the negative isostatic gravity
anomaly in the Southern Cape could be accounted for by the removal of
about 1.4 knm of material over a strip of width 80 km, the removal process
probably beginning in early or middle Jurassic time and being well esta-
blished by mid-Cretaceous time. The anomaly dips below -60 milligal over
a strip more than 200 km in length. Using this data Hales and Nation (1973)
worked out that the drca of drainage (shown in dashed line in fiéutc (1))
to be of the order of 150,000 km? which is half the area of the Transkei
basin outlined by the dotted curve. It appears, therefore, that about 4 km
has been eroded from the whole of the drainage area of figure (1).

According to these measurements they suggest that much more has been

erodud than was estimated from the eravity anomalies.
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