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SUMMARY: The Sajali area is situated on the southeastern part of Nandej/Wasna field of Ahmedabad tectonic block, Cambay
basin. The area consists of NNE-SSW trending inverted structures separated by linear lows. These structures were developed
during post rift phase before critical moment (7 Ma) due to inversion of several extensional faults. The sand/silt isolith maps and
isochronopach map of the main producing reservoirs (Kalol-IX and X pay units) in the adjoining areas, suggest the clastic input
from NNW direction which is oblique to the structural trend in the area. Therefore, the area looks to be promising for strati-
structural entrapment of hydrocarbons. The intervening shales/clays are likely to form an effective up dip seal for the migrating
hydrocarbon.

INTRODUCTION

Cambay basin is a narrow, elongated, intra-cratonic
rift, situated in the north- western part of Indian Craton, in the
state of Gujarat. The basin covers an area of about 56,000
sq.km.. Saurashtra Arch in the west, Aravalli-Delhi ranges in
the northeast and east and Deccan Craton in the southeast
direction limit the basin. Towards south, the basin extends
into Mumbai Offshore through Gulf of Cambay whereas in the
north it is separated from Rajasthan by a basement swell (Dhar,
et.al, 1993). Major transfer faults divide the basin into five
tectonic blocks (Fig.1), Viz, (i) Sanchor-Patan, (ii) Meshana –
Ahmedabad, (iii) Tarapur – Cambay, (iv) Jambusar-Broach,
and (v) Narmada-Tapti block (Pandey, et.al, 1993).

BASIN SETTING

The Cambay basin came into existence due to rifting
along N-S to NNW-SSE Dharwarian trend in the Early
Cretaceous (Biswas, 1987). The formation of the rift was
accompanied by wide spread Deccan Trap volcanism.

The basin shows a mosaic of en-echelon half-
grabens, which acted as depocentres during early syn-rift
stage. In the later part of the stage, the discrete half-grabens
became interconnected with deposition of transgressive shale,
which constitute the major hydrocarbon source rock in the
area. The post rift stage of thermal subsidence shows cyclic
deposition of deltaic sandstones and transgressive shales
constituting the major hydrocarbon reservoirs and seals. The
late post rift structural inversion is caused due to reverse
reactivation of several extensional faults in contraction mode.
These faulting in contraction mode progressively elevated
the post rift sequences in the hanging wall above its pre
deformational regional elevation.

The study area is situated to the east of N-S trending
Nandej-Wasna high (Fig.1). Exploration in the adjoining fields
has reached to a mature stage for the Kalol-IX and X pay units

Figure 1 : Index map of Cambay Basin showing the study area.
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of Lower Middle Eocene age. The Sajali area came into focus
after the discovery of oil from the well Sadra #A which lies
west of the study area. The only well Sajali # A, drilled so far
in the area has also given oil indication from Kalol- IX and X
pay units.

STRATIGRAPHY

The Deccan basalts (Traps) of Upper Cretaceous to
Lower Paleocene age form the technical basement of the basin.
The rift related asymmetric half-grabens accumulated Trap
wash, Trap conglomerate, clay stones and siltstones of Olpad
Formation, which unconformably overlies the technical
basement. The Cambay shale overlying Olpad Formation, with
gradational to intertonguing relationship, marks the first major
marine transgression in the basin during Early Eocene. An
unconformity separates the formation into two members i.e.
Older Cambay Shale and Younger Cambay Shale. The
unconformably overlying Kalol Formation was deposited in
alternating constructional and destructional phases of delta.
The Late Eocene-Oligocene transgressive phase covered the
entire basin, resulting in deposition of Tarapur Shale. Babaguru
Formation of Miocene age overlies the Tarapur Shale with a
pronounced unconformity. The Kand and Jhagadia Formations
of Miocene age successively overlie the Babaguru Formation.
Tectonic tilting of the basin (Bhandari, et.al, 1975) followed by
deposition of Plio-Pleistocene to sub-recent Broach and
Jambusar Formations over an unconformity marks the end of
Miocene. The Jambusar Formation is covered by Gujarat
alluvium. The generalized stratigraphy of the area is tabulated
in Table-I.

OBJECTIVE

Main objective of this paper is to evaluate the impact
of post rift inversion on hydrocarbon accumulation in Kalol-
IX and X   pay units in the Sajali area.

METHODOLOGY

• Log interpretation and correlation along selected profiles
for identification of litho-stratigraphic boundaries,
reservoir continuity and facies changes.

• Generation of synthetic seismogram using the sonic log
of the well Sadra # A for identification of seismic markers.

• Correlation of seismic markers.

• Preparation of time structure map near top of Kalol –IX
pay unit.

• Preparation of isochronopach map of Kalol-IX and X
pay units to decipher the sediment dispersal pattern over
the area.

• Preparation of silt/sand isolith maps of Kalol-IX and X
for development and distribution pattern of the
reservoirs.

• Tectono-stratigraphic analysis of the area.

• Identification of prospective areas.

INTERPRETATION

After the deposition of Cambay Shale of Lower
Eocene age, the sea regressed towards south, favouring
emergence of prograding fluvial system from north and north
east (Kundu et, al. 1992). Kalol-IX and X pay units of Lower
Kalol Formation of Lower-Middle Eocene age are the main
producing reservoir facies in the adjoining area. As per the
laboratory data, these reservoir facies comprise of mostly silt
(Kothe, 1990) and developed as stack of thin lamination below
top Coal of each parasequence. Upward coarsening log motif
generally suggests to be a part of prograding deltaic
sequences. But in the study area, thin vertical stacking of
reservoir facies intervened by thick coal/shale in an upward
coarsening fashion were observed (Fig.2&3). These
depositional para-sequence are interpreted to be an inter-
distributary bay fill deposits. Probably, these sedimentary
infilling of inter distributary bay is attributed to crevasse
splays that extend seaward/lake ward across the bays through
a network of bifurcating channels.

During Miocene time, several extensional faults have
been reactivated. The reverse   reactivation of these faults in
contraction mode accommodated the differential displacement,
thereby producing either a compressional sub-basin (negative
inversion) or hanging wall anticlines (positive inversion)
(Cooper et.al. 93).

Table 1 : General stratigraphy of the area
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However, the prevalence of positive inversion was
observed in the study area. The area consists of at least three
NE-SW trending inverted structures separated by linear lows
(Fig.4). The post rift inversion has caused the uplifting of
parasequences from Lower Middle Eocene onwards whereas
the underlying Lower Eocene parasequence is a well marked
low (Fig.5&6). This low comprises of Lower Eocene
transgressive para sequences (Cambay shale) and probably
a part of Nardipur-Wavel depositional low during that time,
might act as main kitchen of the area. Further, the marked
variation in sedimentary thickness across the fault (Fig.5&6)
corroborates the above interpretation. It is also calculated
that these structures were formed (12 Ma) before the critical
moment (7 Ma) of the area (Banerjee et.al, 2000). Thus, the
favourable combination of source, reservoir and trap mark
the area promising for hydrocarbon accumulation.

Post Rift Inversion and its Control on Hydrocarbon Accumulation

The sand/silt isolith maps and isochronopach map
of the main producing reservoirs (K-IX&X pay units) suggest
the clastic input from NNW direction (Fig.7, 8 & 9). As   the
direction of clastic input and structural trend is of incongruous
in nature, the area is assessed to be a good locale of strati-
structural entrapment of hydrocarbon. The intervening clays/
shales are likely to form an effective up dip seal for the migrating

Figure 2: Log correlation of parasequences of Lr.Kalol Formation
along WN-B, SD-B, SD-A, NP-A & SJ-A.

Figure 3: Log correlation of parasequences of Lr. Kalol Formation
(K-VIII) along wells SD-C, SD-A, WN-A, NJ-A, NJ-B

Figure 4 : Time structure map near top of K-IX

Figure 5: A part of seismic section along A – A’, showing inverted
structure.

Figure 6: A part of seismic section along B – B’, showing inverted
structure.
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hydrocarbon. Based on the above study, three prospective
areas have been identified.

CONCLUSION

1 There are three sets of NW-SE trending inverted
structures at Lower Middle Eocene para sequences
separated by linear lows.

2 These structures have developed due to reverse
reactivation of extensional faults during Middle Miocene
time (12 Ma) before critical moment (7 Ma).

3 The reservoir facies, associated with these structures
are interpreted to be products of inter distributary bay
fills by crevasse splays.

4 Incongruous setting of structural trend with that of
clastic input favours the area to become a strati-
structurally prospective.

5 Transgressive depositional parasequence during Lower
Eocene time have sourced the area.

6 Three prospective areas have been identified.
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Figure 9: Sand\silt isolith map of Kalol-X pay unit, Sajali Area

Figure 10 : Isochronopach of K-IX & X.

Figure 7: A part of seismic section along C – C’, showing inverted
structure.

Figure 8 : Sand\silt isoloith map of Kalol-IX pay unit, Sajali area
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