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Abstract: The sub-surface structure of the Andigama and Tabbowa sedimeri-
tary basins filled with Upper Jurassic (Gondwana) sediments in NW of Sri
Lanka has been investigated interpreting isostatic gravity anomalies. A detailed
three-dimensional model for the Andigama basin has been produced using the
end correction method. The total volume of the Gondwana sediments present in
the basin is found to be 65 km> and the maximum depth to the basement is 1.2
km. A contour map of the sub-surface of the basin is also presented. The limited
amount of gravity data available over the Tabbowa basin has been used to ob-
tain a two-dimensional mode]. According to the model, this sedimentary basin
takes an approximate shape of a triangular wedge and maximum depth to the
basement is 1.5 kin.

1. Introduction

A very large extent of Sri Lanka is underlain by crystalline non-fossiliferous
metamorphic rocks belonging to Precambrian age. These rocks have been clas-
sified into two units known as the Highland Series and the Vijayan Complex.
The rest of the island is mainly covered by sedimentary rocks of various ages.
Sedimentary rocks of Upper Jurassic age can be found in down faulted basins
situated at Andigama and Tabbowa in NW of Sri Lanka (Figure 1). Although
surface geology of Andigama and Tabbowa is well studied,' very little is
known about their sub-surface structures. An attempt has been made here to un-
ravel the deep structure of two basins interpreting gravity anomalies. Tsostatic
anomaly maps (Figure 2 and Figure 3) over the basins prepared by Hatherton et
al.” were used for this purpose. A three-dimensional model is presented for the
sub-surface of the Andigama basin using the end correction method.>*” A two-
dimensional model is presented for the Tabbowa basin. This is because of the
unavailability of sufficient gravity data over the Tabbowa basin which is partly
covered with a large tank.

2. Previous Geophysical Studies of North and North-West of Sri Lanka

As mentioned in the introduction, collection of gravity data over the Andigama
and Tabbowa basins has been carried out by Hatherton et al.” Further, they have
interpreted an E-W profile of the isostatic anomaly map of Andigama (profile
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CC’ of Figure 2) in terms of a sedimentary basin filled with Jurassic deposits
and produced two different two-dimensional models (Figure 4). In the first
model, which has a density contrast of - 300 kg/m’, thickness of the sediments
is 1.2 km in the western side and 0.9 km in the eastern side. In the second
model, thickness of the sediments in the western and eastern sides of the basin
are 0.9 km and 0.65 ki respectively while its density contrast is - 400 kg/m’.

Two seismic lines named "G.S.D.1." and "G.S.D.2" (Figure 2) have been
shot over Andigama region by "La Compagine Generale de Geophysique" for
the Petroleum Corporaton of Sri Lanka in 1968. The "G.S.D.1" seismic line
was shot almost over Andigama, which is very close to the profile CC’ (Figure
2) while the "G.S.D.2" seismic line was shot at Pallama just south of An-
digama. According to the results of the "G.S.D.1" thickness of the sediments in
the eastern side of the basin is much lower than that of western side as predicted
by the gravity models. Analysis of the seismic line "G.S.D.2" shows that the
thickness of sediments is very low in southern side of the basin near Pallama.

3. Interpretation of Gravity Anomalies over Andigama Region

Normal two-dimensional methods are not adequate for interpretation of gravity
anomalies over Andigama region. However, detailed three-dimensional inter-
pretation is not suitable as it involves lengthy calculations leading to a large
amount of computing time. The interpretation was therefore carried out using
the automatic end correction method which is an approximation to the complete
three-dimensional modelling. .

The basement of the Andigama basin consists of Vijayan rocks. Accordmg
to Hatherton et al.? density of Vijayan rocks varies from 2600 kg/m” to 3130
kg/m’. Density measurements carried out by Technoexport of US.S.R at a
site close to Andigama revealed a density of 2670 kg/m® for the Vijayan rocks
and this value was used in the interpretation. Andigama sedimentary basm is
filled with Gondwana sediments and density of Gondwana sediments® in Sri
Lanka is 2400 kg/m”.

Six E-W profiles AA’, BB’, CC’, DD’, EE’ and FF’ of detailed isostatic
anomaly map of Andigama region (Figure 2) were interpreted as a sedimentary
basin filled with Jurassic (Gondwana) deposits. All these interpretations have
been carried out after separation of a regional level from the isostatic anomaly
map.

The profile CC’ passes almost through the centre of the anomaly and the
results of its interpretation is discussed below (Figure 5). Thickness of the
Gondwana sediments below the profile CC’ varies from 0.90 km in the eastern
side to 1.20 km in the western side. Further, Figure 5 shows that the boundary
between the Vijayan rocks and the Gondwana sediments is very steep at the
western side and relatively less steep at the eastern side. The application of end
correction methed requires the division of the trial model into a number of
horizontal prisms perpendicular to the profile and the way in which this
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division was carried out is shown in Figure 6. This figure also gives the partial
strike lengths of the model along the northern side and along the southern side.
Results of the interpretations of profiles AA’, BB’, CC’, DD’, EE’ and FF’
which were carried out using the end correction method, are depicted in Figure
7. A contour map of the sedimentary basin was constructed using results of the
interpretations of six parallel profiles and is shown in Figure 8. The ap-
proximate volume of Gondwana sediments present in the basin calculated using
this map is 65 km®.

4. Interpretation of Gravity Anomalies over Tabbowa Region

As mentioned earlier, another sedimentary basin filled with Jurassic deposits is
found within Vijayan rocks at Tabbowa. It is believed that this basin also
belongs to the Gondwana series.' A substantial portion of the basin is occupied
by the Tabbowa tank and as a result, gravity measurements have not been car-
ried out over this part of the basin. The available gravity data (Figure 3) is not
sufficient to perform a detailed three-dimensional interpretation and therefore a
two-dimensional interpretation was carried out. Figure 9 shows the results of a
two-dimensional interpretation of the profile AA’ of the isostatic anomaly map
of the Tabbowa region (Figure 3). Thickness of the sediments in the basin is
ranging from 1.5 km at the western side to 1.2 km at the eastern side and the
width of the basin along the profile is 2.7 km. Figure 3 further shows that the
boundary between the Vijayan rocks and the Gondwana sediments is very steep
at the eastern side compared to that at the western side. The densities used for
the Vijayan rocks and Gondwana sediments are 2670 kg/m’ and 2400 kg/m®
respectively as in the previous interpretation.

5. Discussion

‘Hatherton et al.? interpreted the isostatic anomaly over Andigama region and
‘produced two 2-D models for the sub-surface structure. An attempt has been
made here to produce a more complete three-dimensional model using the end
correction method which is an improvement to the previous two-dimensional
models.

The seismic line "G.S.D.1", which was shot almost over the centre of the
anomaly revealed that the thickness of the Gondwana sediments is varin g from
1.2 km at the western side to 0.9 km at the eastern side of the basin. Interpreta-
tion of profile CC’ which is lying almost over the centre of the anomaly also
leads to similar results. Further, five more parallel E-W profiles were also in-
terpreted using the end correction method. A contour map of the Gondwana
sedimentary basin was then constructed using the results of six parallel profiles
and the approximate volume calculated for the Gondwana sediments in the
basin is 65 km’.

A two-dimensional gravity model for the Tabbowa region was obtained by
interpreting an E-W profile of the isostatic anomaly map. The cross section of
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on the gravity interpretation.
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this model takes an approximate shape of a triangle and maximum depth to the
basement is 1.5 km. Further, this model has a steep boundary contact at the
western side, compared to that of the eastern side. A more complete three-
dimensional model for the sub-surface of Tabbowa region could have been
produced using the end correction method, provided more gravity observations
were available.

The Bouguer anomaly map of the island® shows another prominent gravity
low over the Jaffna peninsula in northern Sri Lanka. Tantrigoda and
Geekiyanage® interpreted this anomaly in terms of a sedimentary basin filled
with outcropping Miocene limestones and underlying Gondwana sediments. It
is of interest to note that Tabbowa, Andigama and Jaffna basins and also similar
Gondwana basins in Madras in east coast of peninsula India lie almost in a
straight line. '
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