sei snic traces through i nversi on.

Exanpl e- 4:

Thi s exanpl e shows t he ef f ecti veness of
stratigraphicinversionindelineatingthinpay sands,
whi ch are encased inshales at depth rangingfrom
2.5t03.5km These sand units have been dividedin
to 12 units frombottomto top and sone of them are
further dvidedintostill snaller subunits as can be seen
inthe Hgure(7). Thethickness of theseunits generally
vary between 2-18 mvwhichlies well bel owthe l'inmt of
seisnic resol utionand as aresult conposite sei snc
response i s bei ng observed i n nost of the cases. The
systenati c del i neati on and devel opnent of these thin
sand reservoirs from conventional seismcis a
challengingtask duetotheir linmtedarea extent and
greater depthof burial. The anplitude variations of
sei snic traces depend on inpedance contrasts and
thinlayer interference. Azero phase vertical seismc
section XX extracted from3D sei snic dat a vol une,
alongwthinterpretedhorizons is showninHgure
(8a). The anpl itude nap of upper unit 12, extracted
fromsei smc vol une shown i n FH gure(8b), shows the
spread of sedinentsineasternpart of the areawth
patches inwvesternside al so. As per well data, unit -12
isabsent inthewesternpart of thearea. Toreso vethe
situation, stratigraphicinversionwas carriedout. The
interpreted horizons, well | og data and extract ed
vavel et fromsei snic data were usedto generateinitial
acoust i ¢ i npedance nodel for carrying out post stack
stratigraphic inversion. Mdel based inversion
t echni que was used for i nverting sei snic data vol une
i nt o acousti c i npedance vol une. The acoustic
i npedance vertical section al ong seisnicline XX
shownin FH gure(8c) displays thelayer by | ayer acoustic
i npedance i nfornati on of reservoi r and nonr eser voi r
faci es between vel | s and anay fromthe vel Is interns
of their thickness, lateral areal extent and quality of
sand whi ch were not possi bl eincase of conventional
3Dseisnc data. An acoustic inpedance nap was
generated taki ng aw ndowof 14ns bel owt he tracked
hori zon, which corresponds to unit-12 andis shownin
F gure(8d). This nap cl early shows that the sand
distributionisonlyineasternpart of the study area
andrest of theareais devoid of this produci ng sand
unit andthereservoir distributionwthinthe eastern
| obe i s nodi fiedwhichnatcheswthwell data. This
pr eci se nappi ng of reservoi r sand geonetry has been
very hel pful indelineation of the hydrocarbon pool
limts.

oncl usi ons:

These exanpl es show t hat post stack
stratigraphicinversionintegrates sei snic and vel | | og
data al ong wth ot her geol ogi c i nfornati ons. Acoustic
i npedance provi des a superior basis for detail ed
reservoir characterisation conparedtoreflection
anpl i t udes and anpl i t ude based attri butes. H gher
vertical reso utionand accuratel ayer-by-layer lateral

extrapol ati ons of acousti c i npedance has proved to be ani deal
“common cur rency” for conmuni cati on bet ween geophysi ci st s,
geol ogi sts, petrophysicists and reservoi r engi neers. Acoustic
i npedance vol une can be used w t h concr et e physi cal neani ng
toinprove the stratigraphicinterpretation, sedi nentary
architecture, lithol ogy predictionand torefinethedrillingand
/ or planni ng of devel opnent and new expl oratory and
devel opnent wel | s in onl and and of f shore areas. Thus,
stratigraphi cinversion has energedas aninval uabl etool for
estinatingthespatia distributionof thinreservoirsanda sofor
quantifying various reservoir propertiesinaneffective vay.
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Sructural A ay and Hydrocarbon D stributionin

CLPAD- DANDI Area, Canbay Basin, |India

BPRRKMrrty, A K Parakh, PH Rao, D B Jadhav, C P. Sharma, S P. Painuly
Ol and Natural Gs Qrporation Limted, Vadodara- 39 0 009

Aostract

Anetvork of alternate horsts and grabens forns the structural styleof QpadFeld. Incidentally, onthecrestal
part of Opadstructure, thewells drilledoncross trend hi ghs produced gaseous hydr ocar bons wher eas the | ows are
devoi d of hydrocarbons. This observationisinterestingandthe sane coul d be appliedlogicallytofit onthe pl ungi ng
part of thestructure al so, whi ch opens up vast areafor expl orationaroundthe flanks of the structure. Afence di agram
based on Mcrodetail edcorrel ationof logdatais attenptedto bringout the extension of sands in Q pad-Dandi area.
The fence diagram wthitsownlintations, honever, coul d expl ain the conceptual sand nodel andits shaleout |int.
Seisnicinversionabetter nethodtounderstandthe vertico-lateral extensionof thelithol ogical units, was attenpted on
2Dlinesintheareaandthe cross trend highinthe plunging part of the structure, wherethe presence of reservoir faci es
i's confirned by theinversionnethod, nerit expl orati on onthe anal ogy adopt ed by the | ogi ¢ of cross trend hi ghs

entrappi ng hydrocarbons vis avis | ows provi ng dry.
I ntroduction:

The area under study (fig-1) fallsinthewest
of Sayan | owin sout h Gantbay Basi n, | ndia. Anunber
of wellsdrilledinthe areaonthe Qpad structure
produced gaseous hydr ocar bons fromQ i go- M ocene
sands. Though Tar akesvar and Babagur u sands of
Qigo-Mocene age are w de spread inthe area there
have been surprises inexpl oration, whi ch necessitated
the predi cti on of sand extensi ons and porositiesinthe
area. Theinterval subdivisionof Tarakesvar sands into
five units has been nade onthe basis of electrolog
data, the | ower nost havi ng been desi gnat ed as TSL

.ﬁ; CAMBAY BASIN

FEINSLILA

F g. 1. Map of Canbay Basi n show ng st udy area.
andthetopunit as TS intheincreasi ng chronal ogi cal
order.

Mbst of thewellsdrilledinOpadfieldfal on
thecrestal part of thestructure. Acloselookintothe

distributionof hydrocarbonsinthefiel dreveal sthat

all theproducingwel | s arefallingoncrosstrend hi ghs
and the dry wel I s on | ow The pl ungi ng part of the
structureal soexhibitsasinilar patternof structural

styleand of fers avast areafor expl orati onas t he sane
| ogi ¢ of high produci ng gases coul d be ext ended t o
theentire spread of the structure. Sofar nost of the
cross trend hi ghs onthe pl ungi ng part have been t est ed
for hydrocarbons. Therefore, acritica studytofind
out the extensionof reservoir faci es ontothese hi ghs
has been nade, first by preparing a fence di agram
based on nicro-detai l ed el ectrol og correl ati onand t hen
by carrying out sei snic i nversi on on sone sel ected | i nes
passing through the drilledwells. Seisnic traces
converted i nto acousti c i npedance | ogs have better

served the purpose of i dentificationof vertico-lateral

variations of astratum Though, the techni ques of

seisnic inversionis nore useful ina 3Dvol une of

sesinic data, inthe present study, it has beenappied
on 2Dsei snic | ines passingthrough drilledvel l's, as 3D
dataisnot availadein thearea, Fenced agramdepi cting
micro-detail ed correl ations of sandreservoirswthin
Tar akesvar Fornati on has been prepared (fig. 2).

Geol ogy of the Area:

The referred area under study i s a part of
Nar nada t ect oni ¢ bl ock of Ganfbay Basi n. The t ect oni c,
geol ogi ¢ and sedi nentary evol ution of Cantbay Basi n
resulted fromthe earl y G etaceous to Pal eocenerifting
and subsequent ext ensi on and w deni ng, whi ch was
subj ected t o severe tectoni c activity duri ng Mocene

peri od.

Sructural inversion, as a consequence of
i ntense conpressi onal forces, isthe naintectonic
exhibit inthearea. Qpad-Hazirareversefault trend ng
NE- SWwi t h an el ement of strike slip novenent
resul ted fromthe severe tectonic activity andfol d
propagat ed structures Q pad, Haziraand Laxni were
fornmed along the fault. Al these structures are
hydr ocar bon producers i n Qi go- M ocene sands.
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F g.2: Fence di agramdepi cting the nicro-detail ed correl ati on of sands w thi n Tar akesvar Fornati on.

Sructural Setup:

Sructura naps (fig-3) prepared closetothe
tops of Babaguru and Tar akesvar Fornmations reveal
the structural setup of the area. O pad structure was
theresul tant of the fault-propagated foldal ongthe
Qpad Hzirareversefault that was reactivat ed duri ng
thelate Eocenetoearl y @i gocene period a ong the pre-
exi sting nornal fault. Besides O pad-Harzirareverse
fault trending N=SA nany sinmilar trends paral l el to
it are napped. Gosstrends alignedinEWdirection
are al so napped whi ch nerge with t he nai n rever se
fault displ aci ng the N= SMrends. The network of N
Swand EWtrendi ng faul t s gener at e a hor st - gr aben

L B L e k) AN
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Fg.3: Sructura nap ontopof Babaguru Fornation.

confi gurati on.

Sei smic I nversion:

Inthe study area soni c and density | ogs are
avai | abl e for well s WQand WR By usi ng t hese | ogs
i nversionwas carried out onafewlines passingthrough
thedrilledwells andthe prospective areas. Based on
seismcinversionresults, geol ogi cal nodel was buil t
whi chvas hel pful for nicro-anal ysis of litho ogica units
inagivenfrane work of depositional environnent. The

ali be ot o

anpl i tt s ot b

Sel snic

respecti

F g.5 Thecorrel ationw ndowindi cati ng correl ati on bet ween
synthetic and act ual data.
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