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Summary

Cambay Basina narrow, elongatednd abortedrift basin,

is one of the oldest petroliferous basins of Indlastrift
sediments are extensively explorednd contribte
significantly to hydrocarbon productiphoweverthe syn

rift sedimentsreceivedonly a meagre exploratory efforts
becausef poor quality of seismic imagegreater deptlof
occurrence, and poor reservoir facie®ds a result, only
17% of their hydrocarbon potential is established so far
(Gupta U.K.et al).

Integated geological and geophysical study of
AhmedabadSector of the Basin has brought out two
prominent fault systemsnamely, NS to NNW-SSE
trending listric normal faultsand ENE- WSW to EW
trendingtransfer fauls controlled bypre-existingstructural
grains of the BasementRifting along these faults has
givenrise toaseriesof asymnetric halfgrabensand horsts
during Paleocenewhich provided accommodation feyn

rift sediments. The earlyrift sediments, ie, Olpad
Formation, were deposited in afluvio-lacustrine
environment as slide/dump/fan deposiislowing a
transverse and axial drainage system on the slopes of low
relief horsts/grabens and contain reservoir faceasdst
finer clastics. These depositsriin upward thinning wedges
which onlap the rising flanks of the grabenFive such
wedges has been identified in San&dalvagam arem the
present study These syrextensional wdges could be
favorablelocales for hydrocarbon accumulation améy
be exploredexpeditiously.

Intr oduction

Camtay Basin (Figure 1), one of the earliestommercial
petroliferous basirs of India, is at mature stage of
exploration. Almost all the structural highs and
stratigraphic prospects of pedft sediments have already
been explored in the Basamd accouts for most of the oil
fields discovered Synrift sediments, barring a few
localities (eg Nawagam)are barely explored due to poor
quality of seismic data (prominent among the reasons
being seismic acquisition parameters were not designed to
imagesynrifts as these were not exploration targets then,
and, absorption of seismic energy in pafitcoal seams),
greater depths and poor quality of reservoir rocks. As a
result, only 17% of their hydrocarbon potential is
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established so faccelerationof exploraory efforts for
synrift sequences cannot be overemphasized in view of
ever growing energy hunger of our Nation. This paper
relooks into the prospectivity oBynrift sediments of
Ahmedabad sector of Cambay Basin.
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Figurel: Location Map ofCambay Basin
Tectono-stratigraphy of Cambay Basin

Cambay Basin isra aborted intraratonic rift kasin in the
Western margin of the Indiaoraton . It is a narrow
elongated (NNWSSE) extensional &sin, extending from
Luni River in the worth to Tapi Rver in the south. lis
about 425 kms in lengthowever, the width of this Basin
progressively increases from 40 kms in the north to over
100 kms towards soutfihe Basin was formedlose to the
Cretaceou$ Tertiary boundary (KTBwhich is marked by
Deacan Trap volcanism. The Basiowes its originto
rifting along Precambrian tectonic trexid other words,
pre-existing crustal weak zonese, Dharwar (NNWSSE),
Aravalli (NE-SW) & Delhi-Satpura trend (& to ENE
WSW) which has controlled the tectosityle of the Basin.
The Trap volcanisns attributed to the hot spot activity by
the Reunion Plumethat triggered the separation of
Seychelles from India)The Deccan Trapbasaltic flows
(up to 3km thicknesspver the pstProterozoicgranitc /
metamophic basement rocksformed the technical
basement over whichCenozoic sediments {8km
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thickness)were depositedThe syw-rift extensioral regime
lead to formation of multipleasymmetrichalf-grabens with
major/active faults (listric in nature) predomirign
occurring towards western side (be halfgrabers).

Analogous to many other rift basins, tiectonic and
stratigraphic history of Cambay basindkaracterized by
three phase®f evolution i.e. prerift (PreCambrianto
Cretaceous) synrift (Palecene) and  postrift/rift-fill
phasegEocene to Recent).g€h phasénvolvesa separate
and distinctive basin geometry,trictural $yle and
lithostratigraphic successionFigure 2  depicts the
generalized tectonstratigraphy of the basin.
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Figure 2: CGeneralizedtectonestratigraphy of Cambay
Basin

The gn-rift stage (Paleocene) is characterized thyee
stages- early rift, rift climax and late rift(Figure 3).
Characteristic features of the thigagesare:

Early-rift:

Rift initiation; fault block compartmentalizationweak
tilting of fault blocks deposition of immature (coarse,
unsorted and angularsedimentsderived mainly from
rift shoulders over grabensn a lowrelief topographyas
slide/slumpalluvial fan deposits, axial drainage ia
newly developed fluvial/lacustrine environmeregg
bottom part oOlpad Frmation

Rift-climax:

Rate ofbasin subsidenocexceeds rate of
sedimentationdeepening of basjnmaximum tilting of
fault blocks, development ofa series of horsgraben
sygems, maximum relief of basin floor topography

deposition of finer clastics (which serves as source rock)

in deeper part of basgg Cambay Shale.

Late-rift

Rate of sbsidence of basin lag behind rate of
sedimentatiorresulting in filing & shallowing of basin,
elimination of reliefand deposition of oarser clastics
(reservoir rockegMandhaliFormation.

The synrift phase is followed by posift phaseduring
which the lasin witnesses cessation of riftingniform
subsidenceand passive drapingf synrift sediments by
post rift sediments eg Kalol Formation.

During Late Miocene to Early Pliocene tim€ambay
Basin witnessed mild inversion activity related to
Himalayan Orogeny which resulted in reactivation of
earlier faults andnversion structres.
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Figure 3: evolutionof a rift basin during synrift and late
rift phase (after Nottvedeet al, 1995)

Methodology
The present study is based on the interpretation and
integration of various data (regional seismic lines,
electolog,well conpletion reportslaboratory studies
(sedimentlogical and biostratigraphicFigures 4,5,6
and?) and the previously published wooki Cambay
basin. Time structure map at Trap Top, Rifimax
and Syrrift Top and isochronopach maps are
preparedand integated (Figure 5, 6) with log data
and laboratory data to understand structural
framework, thickness variation, sedimentation
pattern,facies variation and depositional history of
syn-rift sediments. A model for possible hydrocarbon
accumulation is attenbgd.
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Tectono-stratigraphic architecture vis-a-vis

prospectivity

Analysis ofisochron mapscorresponding to top of Deccan
Trap, Riftclimax & Synrift top (Figure 4)suggest two
seb of fault systems NS to NNW-SSEtrendingnormal
listric (longitudind) faults intersected byENE-WSW-
trendingtransverse faults).

Figure4: Time structure mapf Synrift top

Analysis of isochronopachaps(Figure5) suggest that
WamajJetalpur lowwasa majordepocentre during syrift
time. Nardipuw low, which wasa major depocentre during
postrift sedimentation remained subdueduring syarift
time, suggesting shifting of depocentre.

Figureb: Isochronopach map of ea#tift sequence

During earlyrift phase Wamaj Jetalpurremaineda major
depocentrén comparison to Tarapur lowowever,during

laterift stage Tarapur low become more pronounced
suggesting a shifting of slope during this interphase

Seismic &log interpretation andaboratorystudiessuggest
that during arly-rift phase, sediments comprised mainly of
conglomerate, fanglomerate & clay facies derived from
Deccan Trap exposed on the rift shoulff€igures 6, 7, 8
and 9) Due to tectonichigh rate of subsidence and
widening of grabensmore accommodation has been
created for depsition of thicker sediments duringftr
climax phase.During this phaseintra-grabeml highs got
submerged anchostly finer clastics got deposited. During
late-rift stage most ofthefaults died out and thieasin floor
becamea penglain over which postift sedimentatiortook
place
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Figure7: An E-W log correlation profile across Ambliala
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