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ABSTRACT: Most of the oil fields of Ahmedabad – Mehsana block of Cambay basin are in an advanced stage of exploitation.
Jhalora, one of the mature fields, discovered in 1965, is situated in the Northern plunge portion of  Sanand structure in the South
Kadi, Viraj, Jhalora, Sanand high trend, close to the western margin of Cambay basin, India. It has an aerial extent of about 30 sq.
km and is on commercial production since 1977. The main pays zones are K-III, K-IV & K-IX+X sands of Kalol Formation of
Middle Eocene age. All the reservoirs are operating under active edge water drive. An integrated study of Sanand–Jhalora area
incorporating 2D seismic data, geological and reservoir data was carried out by the Multi-Disciplinary Team (MDT) of Ahmedabad
Asset. An additional area for exploitation at K-IX and K-IV pay sand levels was identified based on the study in the southwestern
part of the field, which was hitherto considered as falling in a structurally unfavourable area (water bearing). A development
location was released with the objective of exploiting the undrained area and was drilled as well X. The well encountered 15m of oil
bearing K-IX sand and 6m of K-IV sand as envisaged. It is producing oil @ 30m3/d through 5mm bean without water cut from K-
IX sand. Based on these encouraging results one more development location was released for optimal exploitation of this undrained
area. The significance of the study can be viewed in the proper perspective taking into consideration the fact that prior to well X,
the last development well drilled in this oil field was way back in 1994-95. Thus the review/reinterpretation of the entire data of
such a mature field, which is on  decline, by a Multi - Disciplinary Team has resulted in identification of additional area for
exploitation and thereby improvement in recovery.

INTRODUCTION

Cambay Basin is an intra-cratonic rift basin and is
divided into five tectonic blocks. The sediment fill is mostly of
Tertiary age. Generalized stratigraphy for the basin is given in
Fig-1.  Jhalora oil field is part of the South Kadi, Viraj, Jhalora,
Sanand high trend close to the Western Margin of the basin
in the Ahmedabad-Mehsana tectonic block of Cambay Basin,
India (Fig 1). Jhalora field was discovered in 1965 and was put
on regular production in 1977. The field is situated in the
northern plunge portion of Sanand field. There is no
intervening low between Sanand and Jhalora fields. The main
pays are sands belonging to K-III, K-IV & K-IX+X units of
Kalol Formation of Middle Eocene age. All the reservoirs are
operating under active edge water drive. Cumulative
production from the field is around 8.4 MMt of oil. At present
the average oil production from the field is 560t/d through 79
wells. The peak oil production was around 1500 t/d in the year
1991-1992.

Kalol Formation unconformably overlies Kadi
Formation and has conformable relationship with overlying
Tarapur Formation. The sediments of Kalol Formation were
laid down in paralic environment under unstable shelf
conditions with alternating transgression and regression. Kalol
formation consists of alternations of fine to medium grained
sandstones, siltstones, silty shale and coals.  K-IX sand is
developed below a coal bed which is present through out the

Figure 1: Index Map of Cambay Basin, Oilfields of Ahmedabad-
Mehsana block and generalized stratigraphy of
Ahmedabad-Mehsana block.
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field. Kalol pay sands are fine to medium grained, fairly sorted,
sub-angular to sub-rounded, deposited mainly as channel
deposits in delta plain environment.

K-IV sand is well developed in the entire field, having
maximum thickness in the central part. In the northern part,
the thickness decreases and sand becomes argillaceous with
high water saturation, whereas in the southern part, it is tight
in nature (Fig-2). The effective thickness varies from 3m to 8m,
effective porosity from 28% to 32% and HC saturation from
57% to 73%.  The specific gravity of oil is 0.92 (22.3°API). The
envisaged recovery from K-IV sand is 33.3% of OIIP by 2009-
10.  The initial reservoir pressure of K-IV sand has declined
from 138 Kg/cm² at 1270m (MSL) to around 127 Kg/Cm2.
Cumulative production from this reservoir constitutes 25.30%
of OIIP. The initial oil water contact (OWC) was observed at
1275m (MSL). The peak production from this pay zone was
580m³/d in 1991-92. At present the pay zone is producing oil
at an average rate of  240m3/d with 79 % water cut through 24
wells.

K-IX+X is another major pay sand of the Jhalora
field (Fig.3). It consists of sand, silty sand with coal and shale.
K-IX is extensively developed over the field, with maximum
thickness in the northern part whereas in the southern part K-
IX sand is poorly developed. Sand K-X is limited only to the

northern and central part of the field and it is shaled out in the
southern part. The effective thickness of K-IX varies from 2m
to 7m, effective porosity from 25% to 30% and HC saturation
from 60% to 69%. The specific gravity of oil is 0.874 (30.3°API).
The ultimate recovery is expected to be about 51.5% of OIIP
by 2009-2010. Cumulative oil production from this pay zone
constitutes 41.40% of OIIP. In spite of high cumulative
production, the average reservoir pressure remained stabilized
at around 128 Kg/Cm2 from an initial pressure of 140 Kg/Cm2 at
1300m (MSL) due to strong aquifer support. The peak
production from this pay zone was 992m³/d in 1991-92. At
present the pay zone is producing oil at an average rate of
222m3/d with 86% water cut through 35 wells.

PRESENT STUDY

An integrated study of Sanand–Jhalora area
incorporating 2D seismic data, geological and reservoir data
was carried out by the Multi-Disciplinary Team of Ahmedabad
Asset. An additional area for exploitation at K-IX sand level
was identified based on the study as per the details given
below:

• In the development well  # A, in the southwestern part of
the field, sands belonging to K-IV and K-IX units were
found to be water bearing. In the surrounding wells viz.,Figure 2 : Structure contour map on top of K-IV sand

Figure 3 : Structure contour map on top of K-IX+X pay sand
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# B, C, D, E, F, G, H the top of K-IV sand was met around
1250m to 1260m (MSL), whereas, in well-I the sand top is
met at 1275m (MSL), which is anomalous (Fig-2). A low
axis had been depicted in the relief map on top of K-IV
sand, to accommodate the data of well # A. The initial
OWC for K-IV pay is at 1275m (MSL) as observed in
other wells of Jhalora field. Similarly, at the level of K-IX
pay sand the well # A is structurally down by
approximately 20m with respect to the nearby wells (Figs
-3). As per the oil isopay map of K-IV, in # A the pay
thickness is expected to be around 10m  (Figs- 4 & 5)
whereas the net pay thickness is less than 1m in the well.
However, 9m of K-IV sand was encountered in this well.
Well # A has been converted to an Effluent Disposal
well, after producing cumulatively 195m³ of oil from K-
IX sand.

• The available seismic data clearly indicates that the well
# A is on the downthrown side of a NW-SE trending
fault at both K-IV and K-IX levels and is situated very
close to the fault (Figs – 6, 7, 8). However, this fault was
not mapped/ brought out in the existing maps (Figs- 2, 3).

• This fault is also met in the well  # C, where nearly 19m of
section consisting of part of K-IV sand and the coal
marker above K-IV is missing. At the level of K-IV pay
sand the well enters the footwall side of the fault block.
In this well 18 m of sand at K-IX level is developed, which
could not be tapped due to technical complications.

• The well # B at a distance of approximately 120m from # C
had produced more than 4,70,000 m³ of oil cumulatively
from K-IX sand at the time of drilling of # C (1991) and till
date this well has produced more than 6,20,000 m³ of oil.

Figure 4 : Oil Iso Pay map of Pay K-IV (part map)

Figure 5 : Oil Iso Pay Map of Pay zone K-IX+X (part map)

Figure 6 : Modified relief map on top of K-IV pay sand (part map)

Figure 7 : Modified relief map on top of K-IX pay sand (part map)
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Inspite of substantial amount of oil production from the
nearby well # B, no OWC is seen in the K-IX  pay sand of
well # C. As per the earlier maps the pay sands of # B &
C are in communication. However, in the present study,
seismo-geological cross sections along wells # D, C, B &
H (E-W) and # S, Q & C (N-S) have been prepared  which
clearly bring out the fact that the K-IX pay sands of
wells # C & B  are not in communication.  In the well # C,
Work over Jobs have been carried out and the well could
not be cleared below K-IV pay inspite of repeated
attempts. The well is presently completed in K-IV sand
and the cumulative production of oil from this sand is
33,812 m³.

• As is evident from the relief and isopay maps prepared
afresh at K-IV and K-IX levels integrating seismic and
well data (Figs- 6,7,8 & 9) an additional area on the
upthrown side of the fault block is available for
exploitation at both K-IX and K-IV levels, which was
hitherto thought to fall into structurally unfavourable
area.

RESULTS

To exploit this undrained area, one development
location was drilled as X. The well encountered 15 m of K-IX
sand (Fig-9) and 6 m of K-IV sand as expected. Both of these
sands are oil bearing and do not have OWC. This has proved
the proposed model that the block of well # C has not been
drained. The well X is producing oil @ 30m3/d through 5mm
bean without water cut from K-IX sand. Results of this study
may be useful to prepare the development plan.

CONCLUSION

Thus synergistic review / reinterpretation of entire
geo-scientific data of a mature oil field by a Multi-Disciplinary
Team has led to identification of undrained area resulting in
augmentation of oil production and enhancement of the
recovery.
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Figure 8: Part of seismic sections BB and DD showing the fault at
K-IV and K-IX levels

Figure 9 : Modified Oil ISO pay map of K-IX (part map)


