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INTRODUCTION

Cauvery Basin falls in the southern part of India
and is known as Pericontinental rift basin. Northern part of
Nagapattinam sub-basin, known as main fair way of oil/gas
finds in Cauvery Basin, is bounded by Karaikal High in the
north east and Pattukottai-Mannargudi Ridge in the
Southwest (Fig.1). Kamalapuram Formation of Paleocene –
Middle Eocene age, and primarily composed of clastic
sediments, is an important productive formation in this part
of the basin. Late Cretaceous regression in this passive margin
rift basin with horst-graben morphology, resulted in a number
of deeply incised submarine canyons. Discrete sandstone
reservoirs of Paleocene age & younger Eocene fills in these
canyons are established hydrocarbon plays of significant
potential. Mapping these reservoirs has been a major
challenge in the area and to address the same, seismic
inversion study was carried out using existing 3-D seismic
and well data.

Each trace on the seismic section represents the
convolution of the subsurface with a wavelet w(t). The
reflectivity is a function of the acoustic impedance distribution
in the sub-surface. The objective of inversion is to find the
acoustic impedance distribution such that the synthetic
section derived from the well data is as close as possible to
the actual seismic section. Well data is used to estimate the
wavelet and to generate the acoustic impedance log by using
sonic and the density logs.

METHODOLOGY

For the current study, data of four wells, i.e., wells

1, 2, 3 & 4 along with 3-D seismic volume containing 381
inlines and four seismic horizons, namely, Cretaceous,
Paleocene Top, Level 1 (within Kamalapuram Formation)
and Kamalapuram Formation Top were used for the
preparation of initial guess model (Fig.2 & 3). The model
based inversion algorithm has been applied to invert the
seismic volume into impedance volume. The composite
wavelet extracted from the seismic data using well log and
its power spectrum shown in Fig.4 has been used for
inversion.
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Figure 1 : Index Map.
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Figure 2 : Location Map.

Figure 3 :Seismic Section Passing Through Identified Prospect and
Well #2

Figure 4 : Composite wavelet used and its power spectrum.

Wells 1, 2 & 3 in the area are producing hydrocarbons
from the Lower Eocene sands overlying Paleocene Top
unconformity. The relationship between impedance values in
the wells and lithology was established by generating
crossplots between shale/sand ratio and impedance values.
Three zones were identified on the logs of the wells
corresponding to shales (Z1), sands saturated with
hydrocarbons (Z2) and sands saturated with water (Z3)
respectively (Fig.5 & 6).

Figure 5 : Cross Plot Between Shales / and Impedance in Well-3

Figure 6 : Log Motif of Well-3
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Figure 7 : Impedance Section Through Well-3 and the Identified Pros-
pect.

Seismic Inversion Study For Successful Hydrocarbon Exploration

Figure 8 : Average Impedance Map for 40ms Interval From Top of
Mapped Level-1.

From the wells, impedance values corresponding to
shales (Z1) are found to be generally <21500. The impedance
values of water bearing sands (Z3) are seen to be >24000.
The intermediate values of impedance (21500 – 24000) are

Figure 9 : Log Motif of well Drilled over the Prospect.

found to be corresponding to hydrocarbon bearing sands
(Zone Z2). These inferences drawn from the well logs study
were used for the interpretation of inverted volume of 3-D
seismic data in the area.

The impedance volume obtained by the seismic
inversion was interpreted for identifying prospective areas with
similar impedance values as observed for hydrocarbon bearing
sands (Z2). Levels mapped in the area corresponding to Top
of Paleocene (base of the pay sands in wells 1, 2, 3) and a
level close to top of pay sands (Level 1) of wells 1, 2, 3 were
used for the analysis (Fig.7). The average impedance map for
40 msec. interval below level 1 (Fig.8) brought out one such
area in the NW with similar intermediate values of impedance
as seen in the wells for hydrocarbon bearing sands.

Subsequent drilling of this identified prospect led to
discovery of a new oil pool, with around 35 m. of sand
thickness and production rate of 60 m3 /d of oil (Fig.9).

CONCLUSION

The seismic inversion study in Kamalapuram area of
Cauvery Basin has proved its effectiveness in identifying new
areas for exploration. The study helped in reducing the risk by
imparting extra confidence about the presence of reservoir
facies prior to undertaking the drilling of the prospect.

ACKNOWLEDGEMENT

Authors gratefully acknowledge the constant
guidance and support from Shri V.C.Ramaiah, GM-Basin
Manager, Cauvery Basin, ONGC, during the study. Authors
express their sincere thanks to Shri Mahesh Chandra, GM
(Geology) - Head, INTEG, GEOPIC, ONGC and Dr.A.K.
Srivastava, SG(S), GEOPIC, ONGC, for their help and support
in creating the inverted volume. Thanks are also due to
Dr.JVSSN Murty, SG(S) for his valuable technical suggestions.
Assistance rendered by Drawing Section, SR, Chennai in
preparation of plates and help from Mrs.A.N.Vasavi in typing
the manuscript are gratefully acknowledged.


