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ABSTRACT: Eocene reservoirs are prolific hydrocarbon producers in Oil India Ltd. (OIL) acreage where as in Oil & Natural Gas
Corporation Ltd. (ONGC) held acreage there was limited success. The major challenge is to understand the distribution of reservoir
facies within Tura Formation. In this context reconstruction of Paleogeography of Tura Formation is an important aspect of
exploration strategy. The task of reconstruction of Paleogeography is challenging because of less drilled well information and the
depth of occurrence is more than 4000m. The study of post stack seismic attribute analysis of Tura Formation has brought out
distinct stratigraphic features and geometry of depositional unit within Tura Formation. The results of attribute analysis was
integrated with the knowledge gained from drilled well data. This has brought out broad understanding of paleogeographic setup of
Tura Formation. The study will help in designing exploration strategy for Tura Formation in the study area.

INTRODUCTION

The Upper Assam Valley, covering a major part of
Assam Foreland Basin in North-East India, is a proven onland
oil province (Fig.1). Two major oil companies (ONGC and OIL)
are engaged in oil exploration and exploitation from this vast
sedimentary basin. Early exploration activities in the basin

resulted in number of discoveries in Oligo-Miocene
fluviodeltaic reservoirs. This initial success focused the
exploration only in these sequences till early eighties. Later a
deliberate search for hydrocarbon for deeper prospects was
initiated by ONGC and a total of 26 wells have been drilled to
explore deeper prospects so far. One well has produced oil in
commercial quantity and many wells have indicated the
presence of hydrocarbon. This established the presence of
hydrocarbons in deeper horizons in ONGC held acreage.

OIL has also started exploring the deeper prospects
in Late Paleocene-Early Eocene sequence to northeast of
ONGC acreage and established a number of medium sizes oil
fields in Lakadong Member (Tura Formation). The reservoirs
consist of thin sandstones that are 0.5 to 6.0 m in thickness
and possess excellent reservoir qualities. These thin
sandstone reservoirs have proven to be prolific producers.

The major exploration challenge lies in identifying
techno-economically viable strati-structural prospects for Tura
Formation. Though many structural culminations are identified,
the depth of exploration and thin reservoirs are major limitation
for effective exploration. Availability of 3-D seismic data has
provided an opportunity to decipher reservoir bodies within
Tura Formation and study their distribution using post stack
seismic attribute and facies analysis. Integration of the seismic
analysis and depositional environment decipher from the
drilled well data has brought out a broad paleogeographical
set up of Tura Formation which may help in predicting better
reservoir facies.Figure1 : Index Map showing study area
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METHODOLOGY

The procedure adopted to achieve our objectives is
listed below:

• Sequence stratigraphic analysis of Tura Formation by
integrating sedimentological and paleontological inputs
from drilled well data.

• Study of horizon slices and post stack seismic attribute
of Tura Formation and

• Integration of geological and seismic facies analysis to
arrive at the paleo-geographic setup of Tura Formation.

STRATIGRAPHIC FRAME WORK OF TURA FORMATION

In the sub surface of Assam Shelf, Tura Formation
unconformably overlies the Precambrian Basement and ranges
in age from Paleocene to Early Eocene (Fig.2). The formation
is well correlatable through out Upper Assam Shelf. Bardalaye
et.al (2001) have correlated the sub surface stratigraphic

succession of drilled wells of Upper Assam Shelf. Isopach
map of Tura Formation (Fig.4) suggests thickening of the
sequence towards SE of the study area and shore line is inferred
to be in NE-SW direction.

Tura Formation is divided into two parts based on
litho and bio facies characteristics (Fig.3). The lower unit
(Unit-I) consists of quartwacke, conglomerates, granite wash,
kaolinitic clay bands and occasional coal streaks. This unit

Figure2 : Generalized Stratigraphic column of Assam Shelf

Figure3 : Stratigraphic correlation depicting disposition of Tura
Formation along profile AA’

Figure 4 : Isopach map of Tura Formation showing thickening of
sequence from NW to SE
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has been interpreted to have been deposited in alluvial fan to
fan delta setup in tectonically unstable condition, caused by
active down the basin normal faults. The upper unit (Unit-II)
is mostly calcareous and consisting of quartzaeranites along
with abundant glauconite pallets and shallow dwelling benthic
foraminifers. Thin reservoir sand bodies within this unit was
deposited in sub-aqueous shallow marine setup.

Saikia et.al (1995) has postulated change in the
depositional setup of Tura Formation varying from distal
alluvial fan to shoreline sand bodies in the vertical disposition
in Lakwa field. Conceptual depositional model has been
prepared depicting temporal and spatial variations of lithology
of Tura Formation (Fig.5). Tura Formation is interpreted to
have been deposited in a broad Transgressive System Tract
(TST).

SEISMIC FACIES ANALYSIS

To decipher and understand the distribution of
reservoir sand bodies within Tura Formation which occurs at
depth >4000m, post stack seismic attribute analysis (Horizon
slices and interval amplitude attribute study) has been
effectively used. Fig.6 shows the well RJM tie with seismic.
Stratigraphic tops corresponding to Basement, Tura and
Sylhet are well matched and these reflectors are mappable
where as seismic resolution within Unit-I and II of Tura is not
good and as such mapping of these individual units are not
possible.

Horizon slices and their value in stratigraphic
interpretation are well established in the industry. When a
horizon is tracked only time is stored and later amplitudes are
extracted from the data. In addition to this it is possible to
extract the amplitudes not coincident with the tracked horizon
but parallel to it and shifted by chosen interval in milli seconds.
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This property of horizon slicing is used to identify the reservoir
sand bodies within Tura Formation and understand their
distribution. Time interval between Sylhet top and Basement
top is chosen to carry out the analysis. Sylhet top was chosen
as reference horizon which is fairly continuous and auto
tracked through out the 3-D seismic volume and then the data
is sliced at 4ms interval. By examining the horizon slices
carefully it is found that certain time intervals have
characteristic features with very strong reflection amplitudes,
and these features are present in a regular geometric shape
(Fig.7a-f). These features are present within the intervals (72-
92ms) and (140-168ms) below Sylhet top, which corresponds
to Unit-II of Tura Formation. This analysis has clearly brought
out the depositional alignment and geometry of litho facies
within Unit-II of Tura Formation.

Figure 5: Sequence stratigraphic frame work and conceptual
depositional model of Tura Fm.

Figure 6: Seismic tie with well RJM showing the stratigraphic tops
of Basement, Tura (Unit-I & II ) and Sylhet.

Figure 7a: Horizon slice on top of Unit-II of Tura showing the
distribution of sand bodies in Disangmukh area
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Figure 7b : Horizon slice on top of Unit-II of Tura showing the
distribution of sand bodies in Panidihing area

Figure 7c: Horizon slice at bottom of Unit-II of Tura showing the
distribution of sand bodies in Disangmukh area

Figure 7d: Horizon slice at bottom of Unit-II of Tura showing the
distribution of sand bodies in Panidihing area

Figure 7e: Average absolute amplitude map of interval-I within Unit-
II of Tura showing the distribution of sand bodies and
their internal geometry in Disangmukh and Panidihing
area

Figure 7f : Average absolute amplitude map of interval-II within
Unit-II of Tura showing the distribution of sand bodies
and their internal geometry in Disangmukh and
Panidihing area
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INTEGRATION OF GEOLOGICAL AND SEISMIC FACIES
ANALYSIS

Integration of seismic facies, electrofacies
characteristics and sedimentological inputs from drilled well
information, a broad paleogeographic map could be prepared
(Fig.8). The depositional setup of Unit-II of Tura Formation in
the study area could be inferred. This has brought out
development of better reservoir facies towards the NW of the
study area falling within upper shoreface facies. The lower
shoreface facies consists of isolated sand bodies, calcareous
siltstone and minor limestone.

CONCLUSION

• Geo-scientific analysis of Tura Formation shows that its
lateral facies changes from arenaceous to calcareous
facies from NW to SE direction. Seismic facies analysis
has clearly brought out the depositional geometry and
the distribution of reservoir facies within Tura
Formation.

• Integration of geological and seismic attibute studies
has lead to the reconstruction of paleogeographic set-
up of Tura Formation, which suggests that better
reservoir facies are present towards proximal part of the
basin.

• The methodology adopted in the study will be of
immense use where there is inadequate drilled well
information.
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Figure 8 : Paleo-geographic map of Unit-II of Tura Formation,
depicting depositional environment and development of
better reservoir facies towards NW of study area


