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Multi-Laver Facies Distribution of Sihapas Group in the
Central Region of Central Sumatra Basin
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Absiract. The stwdy area is situaied in the ceniral region of the Cemiral Sumnsirs Basin, approximately 60 kan Horthwestem
Pelanbarmy. Smce the 1970z, the Central Sumatra Basm is one of the largest hvdrocarbon prodocers. The Sihapas Group
ks been a muolt-laver productive resereedr in this area, especially m Bansko and Bekazap Fonmation, These formations
are composed of up to 500 ft sediment thicknezs then miperimposed by Teliza and Petani Fonmation. The previons shdy
kas besn recogrized that the Sthapas Group was deposited during the transgressive phase Early hiocene - Mhddle hbocens
in age. This transereszive phase has provided a thickenwing-up swocezsion of shale Specfically, m thiz ares the Sihapaz
Group (Bangko and Beloazap Formation) were deposited in the esarine tidal systemn. Based on 3 wells core desoription
and bricket biostratizraphy, Channel, bar, and tidal flat facies are sipnificantly developed. The vertical facies dismibution
iz idestified by core description within well and by electrofacies in the un-core interval. The spatial facies distibution was
detarmined nzing a pie-chart discrete log from almost enfively wells and swesmess seizmic atribate. They have approprizte
to the regional paleogeography of Sihapas Group from norteeast to southaest This resesrch parpose 1= o identify the faciez
spatial distribution of each reservoir zone n the Sihapas Group. Subsequently, thiz study will be very nsefil for guide the
properties lateral distribution.

Keywords: - Cenfral Sumaira Bazin| faciss dizmbotion Sthapas Group, swesmess atiribote

INTRODUCTION

The study arez 1= situated i the cenfral resion of Fokan belones to Cenfral Sumatra Basin approsmastely 60 ko
southeastern Dur Field and 60 low morthocastern Pekanbarn (Figure 1), Thetactumcseftmgufﬂznh:lﬁum;irabamn
drvided ito 3 tectonic epizodic: F1 (30-26MM3), F2 (26-13 Ma), F3 (13 Ma-recent) [1]. Fl {syn-nift phase) iz an
extenzional svn-rift regmme during Eocene-0Olizocene, F2 (post-rift phase) 1= 2 basin zaggms resime m the Earky-
hiiddle Miocens, and F3 (upliftimz and mversion phass) 15 a compressional regime m the Late Miocens-recent. The
Cantral Sumatra Basm conzists of Early Tertiary sediments (Eocene-Oligocens) succeszion overlymg complex pra-
Terhary matamorphic and 1zneous htholosy, it 15 bounded by the Banizan hMountane on the western, Malaysian Shield
on the eastern and Aszhan are on the northern [2]. This basm early formed half-sraben struchirss were filled with



terrestrial and lacustrine deposifs [3]. This study area iz 2 horst block complex that iz beundad by taso major faults m
the sastern existing antichne. hammmlmﬁeﬂ]hﬂpasﬂiﬂupmmshneufﬁehi&nggah,ﬁmgh} Bekasap,
and [Dhn Formation were depozited i the transgreszive sedmmentary packaze [4]. Despite early stages of Sihapas
Group may also be syn-nft, for the most of this accumulation as the sedimeants were fransported southeastoard from
locally up-lifted area: cmto a gradually subsiding shallow shelf [3]. The Lower Sthapas Group was deposited
meconformably over the Pematang Group that marans by the MMengrala Formation deposition. The hlansgala
Formation 1z charactenized by fins to coarse-gramed sandstons with pebbles conglomerates, local toffaceous and coal
horzons, and fhovial to deltaic chals [£]. The Bekasap and Bangko Formation are generzlly characterized by 2
thmmmz-upward sandstones m a shallow manne snviromment The reservoirs m the Sithapas Group contain a vanety
of facies, includms pebble conglomerate beds, well-preserved stratification sandstons, intensely bictorbated, open
marme trace fossil, and glaucony-bearms sandstone [3;7;8].

Facies modeling forms an integral part of geclogical modeling, result from complex zeclogical proceszes. it 1s
charactenizad by conmderable amounts of heterogeneity n it spahial distnbufion [9]. In reservor charactenzation,
facies modeling 1= the mportant one to determume the spatial vanability of properties. Stochastic methods are a
standard of mathematical geclogy for resarvoir characterization werldwida [10]. The Ernging method iz ons of the
mathematically advanced determimistic interpolation mathods. The geostatistical algorthm 1= the cne of conditional
simnulation approach that 1z defined as a geostatistical mathod that wsed to predict mkmonn data sets whach have the
zame variability as the ongmal data [11]. Enzing 1= a statistical method bazed on estimation techmigue that was first
suggestad by Matheron m 1963,
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FIGURE 1. Location of the studv area in the Central Sumatra Basin
DATA AND METHOD

Some dafa were used for analysis are subsurface data consists of geophyaical well log data, 3D seismic, core image,
core deseniption, and previcus study. The strochoral and stratizraphic evaluation was based on 2 vansty of data that
are lizted balow:

a yvarcal well log data: well logs were used for electrofacies analyzi from gamma-ray, resistivity, neutron
and density. Some of thess wells did not have gamma-ray, neutron, and density. However, these wells can be
wdenfified facies i the im-core interval If the dizcrete facies has besn done, it was up-scaled to the snd modeal
for tha 3D facies medeling using the zeostatistical method.

b. Core data and core deseription: depositional environment was identifiad based on 5 wells that have core
description. Bicstratizraphic and core description data has been mfarred that palachathymetry change from
Inmer naribic-outer nertic.



. Sejsmue attnibuote (sweesness): sweetnsss atimbuate has often bean mentioned as an approach to local o1l and
gas enriching areas m sedimentary strata. Purthermere, thiz attnibute was used as soft data to lateral facies
disfribution.

RESULT AND DISCUSSION

The ressarch araa belongs to the Central Sumatra Basin, m the Morth Aman Sub-basm. The South Aman through
1z a north-zouth trending half-sraben it was formed doring the Eocene-Olizocene Eifting [12]. According to many
pravious studies in the South Aman Through, the sadiment in thiz sub-baszin has been fillad with terrestrial sediments
and shallow marine sedmments. The Sthapas group conmsts of Menggala, Bangko, Bekazap, and Dun Formation. The
hMengzala Formation is the clder Sthapas Group which is the basal transgreszive deposit. It consists of conglomeratic
sandstones, which gradually fine fo medmm-gramed sandstomes. This sediment was deposited during the Late
Oligocene to Early Miocens The Bangko Formation conformably overlies and interfinpers partizlly with Menegala
Formation. It was compeosed of calcareons shale sradually fine to madim sandstone imterbads and deposited during
Late Olizocene to Early Miocene mn age. The Dun Fommation conformably overlies and parily mferfingers with the
Bakazap Formation. It 1= composed of intarbeddad fine to mednom-gramed sandstone and shale which ware deposited
durimg the Early Miocene. The Duri Formation conformably overliss and partly interfincers with the Belasap
Formation It 1= composad of mterbedded fine to medim-gramed sandstone and shale. Tts aze 15 Early Miocene.

Thiz study was analvzed usmg 5 wells that have hiostratizraphy, core description, and shee sweetness attribute.
Thea bostratizraphy was anzlyze bazed on 2 wells for depositional snvirorment identificzhon. Well-A revealed that
Bangko Formation 15 the oldest Formation of the Sthapas Group m thiz area. It was deposited during 14 to the lower
part of N3 ("Earlv™ Early Mhocens). The Bekasap Formation conformzbly overlies Bangko Formation. it was
deposited during lower part of W3 (Early Miocene). Baszad on the presence of plankfic and nanno. Baneko Formation
pradommantly mner tidal sediment and graduzally deepening up to the Bekasap Formation. Well-B revealed that
Bangko and Bekazap Formation were deposited during the Early hiccens. They ware depozited m the mmer nershic

anvironment (Figure 2).
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FIGURE 2. Eiosratizraphic data m Well-A znd Well-E; Well-A) Showng the Banzko and Eekasap Formation was
daposited during Early hincens in inner tidal to inner neritic; Well-E) showing the Bangko and Bekazzp Fonmation was
deposited during Early Miocens in Inner neritic.



Bazad om 3 wells m thiz area (Well-C, Well-D, and Well-E), are concloded tranzsrassive phaze occurs in the
Bangko to Telisa Formation, Wall-( haz 3 core miervals, mberval 2799-2825° ff, mitarval 2850-2882° & and mtarval
2388-2905" £ (Figure 3). Core mterval 2799-28257 & in the Well-C shows light brown oil-stamned, sresmsh glavconite
zandstones (sublitharentta), fina-medmm graim poor-modsrate sorted, and ansular-sobrounded. Bazsed on core data
and supported by wall log pattarn, this intarval was concluded mouth bar zmd shelf deposiional system. The thickmess
of these facies 1= approsmmately 26 fast. Core mterval 2850-2882" £ shows hight brown cil-stamed, zreemszh fine to
very coarse-gramed hictorbated sand=tone with some granules and pebbles {conglomeratic sandstone), cross-bed and
wavy sedimentary struchmes, poor-moderate sorted, angular-subroamdad. The claszification of sandstomes 1z
sublitharentte, litharangts. and subarkose. Based on core data and supported by well log pattern, this mterval was
concludsd estuzrine chamms] fidal sand bar, mitﬂmdﬂﬁeh:hmuf&uehlumammmteh 32 feat
Core miervals 2838-2905° ft chows two amalgamated succeszsions. The upper part 13 composzed of mierbeddad
zandstone and shale with fins to madivm-sramed, moderats to well-sortad, ansular to sub-angular. This part thickness
1z 4.6 faet. The lower part reveals a coarsenine upward which consists of low to modaratalr bioturbated sandstons and
fins to medmm-graimed at the base. This interval was concludad regressmve shoreface, tidal, and estuarine tidal fill
facies. This part thickness 15 20 feat.
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FIGUREE 3. Caore intervals in Well-C, interval 2700-2825°7, imterval 2850-2882°, and mterval 2EE8-2005

Weall-D have 2 core mtervals, interval 2730-2304" and 2804-2827"f. Core mterval 2730-2804" shows hight brown
otl-ztamead and whity browmn sandstons, fine to coarse-gramed contaimmg sranules and pebbles at some level, moderate
to well-zorted, and sub-angular to sub-roumded. Two smular factes zssociations were stack m the form of 3 nultstory
succaszion of 16 faetblm:kj. shape gamma-ray. The upper boundary is also m sharp contact with overhing bicturbatad
shaly zilt=tome. This interval conzistz of an estuarine chammel, tidzl sand bar, and tidal channel. Core mterval 2804 -
2827 are equrvalent wath Bekazap Formation shows hight brovm oil-stamed cross-bedded sandstones, through and
planar, medium to coarsely gramed with some granules and pebbles, poorly to moderately sorted, ansular to roundad.
Baszad on core data and supportad by well log pattern, this mterval was concluded tidal sand bar and 23 £ 1n thickmess
{Figure 4).

Well-E have 3 core mtervals, nterval 2856-2896", mterval 2997-3015°, and mterval 3041-3087". Core interval
2836-28596" shows hieht brown cil-stamed to gray wavy-bedded sandstones, fina-prained sandstone, coarser at top and
more clay at the lower mterval modsarate to poorly-sorted, sub-ansular to sub-rounded. Core interval 2597-3015°
shows light brovn otl-stained, mednim to coarse crosz-bedded sandstons, moderate to well-zorted, zub-angular to sub-



rounded, planar, tabular, through cross-stratification, calcite cement on the bottom, and contact with shale. This
interval was concluded an estuarme chamnel and 33°ft in thickness. Core interval 3041-3087" shows light brown oil-
stained, very fine to fine-gramed wavy bedded sandstones, finmg upward, moderately to well-zorted, sub-angular to
sub-rounded, rhythmic altemation of wavy mud drapes laminae, local cross-beds, flaser, and slightly bioturbation.
This core interval was concluded tidal sand flat or channel (Figure 3).
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FIGURE 4. Core intervals in Well-D, interval 2730-2804" and interval 2804-2827
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Baszed on well by well facies correlation has been analyzed, the Sthapas Group becomung shallow marine deposit
to the SW (Figure 6). The facies correlation was m the same direction as sedimentation that formed thick sadiment m
the Northeast of the basin. The well log pattem 15 predommantly terrastrial sediment in NE, and gradually changes
becoming Outer neritic sediment to the SW. The Sihapas Group is the thickening baed m the NE of the basin that 15
shallower than the thinmer bed in the SW. The subsurface model on the basin architacture shows that the basin 1z
getting deeper m the SW part of the basm.
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FIGURE 6. Stratigraphic comrelation NE-SW, shows: depositional direction i1s NE to ST

The next mathod to build the facies diztmbution is generating a facies piechart from each well. It was mtegrated
by sweetness attribute as soft data to guidance lateral distmbution (Figure 7). The high sweetness 1z representmg sandy
and hydrocarbon mterval. Each shice from the reservoir zone was extracted to obtam channel and bar geometry and
probability map.
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FIGURE 7. Integrating well log and sweetess attnbute to generate 3 facies probability map



Bazed on the sweetnsss map bright spots were showing the sandstome facies (chammel or bar). The facies
distrbufion was generated using log data up-scals wath sowestness az horizontal trandme. The anisotropy direction can
be 1dentifiad usmg saveral vanograms calenlation znd determine the maxmmm and minmm contimity ranges or it
1z pozsihle to find the amisofropy zeneral trend as the direction at whach the vanosram map 1= elongated. The mascmum
and continuity ranzes were chtained from the depesitional resional direction which 1= revealsd heterogenerty and
homogensity depozitional systam. The modarn-day rver m Fian can explam how long and how wade they channel
and bar as a subsurface analog (Figure £). Bazed on the whole facies model, the channel length ranges 2 to 2.5 km and
the channel wadth ranges 0.4 to0 2.3 km. This 1= alzo comparad to the modem-day channel lensth and width (Kampar
Eiver and Kuantan Indrazm River. Wherem, both Kampar river and Kuantan Indragm rover have 61 km lensth and
3.7 to 4 ko wadth

FIGUEE 3. a) Modem-day river; b) modem-day river zoom in; ©) subsurface facies geometry; d) facies geometry model

To normalize a non-normal distnbution was used a software that has an alzorithm that can chanse amy distnbotion
bean normal. The TGS 15 the smtabls modeling method to normally data distributing znd stationary. The mascmum
and mmimmom amsotropy direction, ranges, and vanesram charactenstics m the amsotropy direction are the essantial
parameters to ganerate a property model. If the well distibution 1= sporadic, a tolerance angle should be encountered
in the calenlation [13]. To determine masimnrn and mininimm contmuity amisctropy direction was needed the same
mmgxmmhﬁmﬂdzbdmmm d:rectmnwhlchlsﬁeelungatondnechunmapwuld
be szzily determuned usmg a variogram map. The lag distance within the disorgamized well distnbation should be the
average spacing batwean wells. In this cazs, the lag distance 13 230 m which was chosan to be the best to revazl the
Stm::tmﬂﬂ:tznd_ﬁmidathat,themlmmcedjshncaequﬂtuﬁeha]fhgdﬁhmeisthebmmiueﬁrmgulmand
irregular well lag spacing distnbution. The lags momber 1z 8 was chosen fo cover this study. The major direction 1=
M33E and the mmeor direction 12 N323W (Figure ¥). The facies geostatistical modaling 1= generate using the Tnincated
Gauzzian Smmulation method. The model results have been shown that TGS tends to create a smeother distribution of
the variables, wherea: conditional smmulation tends to represent more datails 2= m actual data (Figure 100, The final
geostatistical modeling wsmg both the TGS and conditional simulation was validated with actual well log data using
crosz-validation methods,
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CONCLUSION

Several conclusions draam from this study are listed balow:

Facies was analyzed using 5 wells core descnphion, the pattern of well-log, and sweetness atiributs revealed that
this area 1z 3 facies (channel, bar, and shale) within the fhivial-estuanne depositional system.

Facies correlation was in the zame direction zs sedimentation that fornmed thick sadiment i the Northeast of the
bazm The well log pattern predomumanthy terrestnial sediment in MNE, and gradually changes becommz Chiter
neritic sediment to the ST

The spafial analvzes have been suzzesting that the facies vanograms are best represented by the zimpls spharical
theoretical model. The geostatistical modelng of facies is done usmg the Tnmeated Ganssian Spmulation method.
The laz distance for the sporadic wall distnbution should be the averase spacmg between wells. In the current
study, a lag distance of 250 meters. The major direction 1z N35E and the minor direction of continurty 1s M325W.
The factes modal has bean compared with the modem-day chanmel, the charmel model lensth ranges 2 to 2.5 km,
and the chammel model width ranzes 0.4 to 2.3 km. If compared to the modem-day channel both Kampar mver
and Kuantan Indragiri river have 61 kon length and 3.7 to 4 lon wadth.
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Abstract. The Swdy steseed i the cestml rezion of the Ceanal Sumurm Basi . approximancly 60 km Norhwesiem
Pekanbery. Since the 19707, s—-uhum«umw;mhm The Sehagas Group bas been
multi-layer prodoctive nsa\ou in $s weea, especially in Bargho and Beksap F These & It e composed of up
o SO0 i sochement Shickness then supenmposad by Tediss and Petani Formation. The previows stady das been recognired thist
Sahapes Group was deposited during 1he rgr phawe, Eady M; - Middic M o age This wamgressive pluse hay
provided thickening up ssccession of shale. Specificadly. in this area, the Sshapes Group (Bangho mod Bekasap Formation} were
deposited (n the estuarine tdal sysiem. Based o 3 wells core desonption mad hocket biostrasgruphy . Chansel, dor, and sl
B e significantly devebopald The vertcal Facies dismbation is i&vliﬁd by come descrpton withes well and by cloctrofis s
i the uncoove imeovad, The spatial facies dstribation was & locd ming pie-chant discrexe log froms slesost emtirely wells and

ciness swivema allrdule. They have appropriste b the regaonal paleogecgraphy of Sdupes Groap from soabeu i soufiwed,

u.hdm\‘ntcﬂhhl-ly 15 a0 soalysis of the spatinl bebavior of the Focies. Subsequondy, this stady will be very useful
Sor guide the peopertios Leend distrialiva,

Keywonds - Central Sumtmn Bawn, Sihapas Group, lacies diswibetioa. swecties b

INTRODUCTION

The stdy area is sitwated In the cenral regson of Rokon Block Ceneral Sumatrn Basis, appeoximately ) km
southeastern Dusi Field and 60 km nocthwestern Pekanbars (Figure 1), The tectonic settimg of Contral Sumatra basin
divided into 3 tectonic episodic: FI ($0-26Ma), F2 (26-13 Ma), F3 (13 Marecent) |1]. F1 (synift phase) is an
extensional syn-rift regame during Eocenc-Oligocene, F2 (post-rift phase) is a basin sagging regime in the -
Middle Miocene, und F2 (epliftiag aad mversion phase) is a ssional regime m the Late Miocene -recess. |
Cestral Sumatra Basin consists of Early sediments ( -Oligocene) soccession pverlying complex pee.
Tertiary metamarghic and igneous lithology, *ﬂlﬂ__._bv!!!_ge.mn_ygamm Miulaysian Shicld
om the castern, and Asahas arc ce the northem |2}, These early farmed half.graben struceures were filled with terreserial
and facustrime deposits [3]. This study area is 3 hoest block complex that is bounded by two magor faells in the casien
existing antxtine, In a regional sense, the Sihapas Group consisting of the Menggala, Bangko, Bekasap. and D
Formutice were depossted in the transgressive sedimentary pockage [4]. Despute carly stages of Sihapas Group may




also be syn-rift, for the most part of this accamulation as the sediments were transported sostheastward from locally
up-lifted areas cano o gradually subsiding shallow shelf [5]. The Lower Sihapas Group was deposited unconfoenably
over the Group that marking by the Menggala Formation deposition. The Menggala Formatica is
charactorieed by 1o course-gramed sindstone with pebbles conglomerates, local tuffacecss and coal borizoas. and
fluvial to deltaic shade [6]. The Bekasap 2ad Bangko Formmaton are geserally characterized by 2 thinning-upward
sandstone i a shallow marme enviromment. The reservoies m the Sihapis Group comtaim a varicty of facies, imclading
pebble conglomersee beds, well-preserved strutification sandszane, intensely biotarbated, open marine trace fossil, and
glaucony-bearing sandstone 3,7 :8).

Facies modeling forms an integral ptm of gmlngx:al moxdeling., resy
chanacterized by coasidenble amounts of helerogeneity in their spatial
fmnw&hnguthtmpoﬂuﬂuuhdﬂmnmﬂnspmﬂmmhlnyd i

ldwule (10]. The Krw method umdu

FIGURE 1. Location of the stedy arca in the Central Somamra Basin
DATA AND METHOD

Same datys were used for amalysis are subsurface data consasts of geophysical w.lng data, 3D seismac, core image.
core description, sl previous study. The stroctural and strgigraphic evaluation was based on -Mdmﬁ
ars lissed below:

a.  Geophysical well log data: well logs were used for electrofacies analysis from gamma-ray. resistivity , neutron
and dessity . Some of these wells did not have gamma-ray, newtron, sed deosity, However, (hese wells cam be
idemified facies in the un-core interval, 17 the diserete Bacies his been done, it wins up-scalad (o the prid model
for the 3D fackes modeling esing the geostatistical method.

b Core data and core description: depositional eavironment was identified based on § wells which bave core
description. Biostratigraphic 2ad core description data bas been inferred that paleobathymetry change fiom
Immer neritic-outer nenitic,




¢, Scismic altribate (yvweetness): sweelncss aliribose has often been mentioned o3 an appeoach o local oil and
g2 ennching areas i sedimentary strata. Farthenmore. this sttribute was used as soft duta to lateral focses
distnbation.

RESULT AND DISCUSSION

The research arca mwmzmsumm.huxm Aman Sub-basks. The South Aman theough
1s a morth-south trending half-graben, ot was formed during the Eoceme-Oligocene Rifting [12], According 1o many
previous studses in the South Aman Theough, the sediment lmhl.uh-lnsm has been filled with terresaral sediments
and shallow marine sediments. The Silapas group consists of Menggala, Bangko, Bekasap, and Dwri Formation.
Mengzala Formation Is the older Sihapas Groap which is the hasal mansgressive deposis. It coasists of conglameratic
sandssones, which gradually fine 1o medium -gramed sandstoaes. This sadiment was deposited during the Lme
Oligocene to Early Maocene. The Bangho Formation conformably overlies and mmerfingers partially with Menggala
Formation. It was composed of calcaseous shale gradaally fine 10 mediam sandstones interbeds and deposised
Lale aligocene to Early Msooene in age. The Duri Formustion conformably overles and partly interfin with
Bekasip Formation. 1t is composed of fine 10 medium-grained ssndstone and shale, which drpo.md
duning the Early Miocene. The Dun Formation coeformably overlies and partly ntecfingers with the Bekassp
Formation. It is composed of mterbedded fine o medivm-graimed sandstone and shale. Its age is Early Miocene.

This stady was analy2ed using 8 wells that have baostratigraphy , core descriptson, and slice sweetness mtribute,
Biossratigraphic analysis hased an 2 wells for depositional environment sdentification. Well-A revealed that Bangko
Formastion 15 the oldest Formabon of the Sihapas Group im this area. B was depossted during N4 to the lower pat of
N3 ("Eary”™ Early Mioccens). The Bekasap Formation conformably overlies Bangko Foemation. is wins deposised
durng lower part of NS (Early Msocene). Based on the presence of planktic and manmo, Bangko Formtion
predomanantly inner tidal sodiment and gridually deepemang wp 10 the Bekasap Formation. Well-B revealed that
Baagho snd Bekasap Formation were depasited during the Early Miocene, They were deposited s inner nesitic
environment (Figare 2).
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FIGURE 2. Bostratigrophie dota in Well A and Well-B; Well-A) Showing the Bangko and Bekasap Formation was
deposited dunag Exely Miocene in sner tilid (o inser nertac; Well-B) sbowag the Basgho sad Belasap Formton was
deposited during Earfy Miocene o [aner senitic.




Basod on 3 wells in this arca (Well-C, Well-D, and Well-E), are comcluded transgressive phase occurs in the
Bangko to Teliss Formation. Well C has 3 core intervals, merval 2799.2825" A, interval 2850.28582" ft. and interval
2588.2905" fi ( Fagure 3). Core interval 2799.2825" ft in the Well-C shows light brown oilstained. greenish glascoaise
sandstones (sublitharenite), fime-medium grain. poor-moderate sorted, and lar-subcounded. Based on core dita
and supported by well bog pattern, this interval was concloded mouth bar and depositional system. The thickness
of these facies is approximately 26 fool. Coee imerval 2850-2882° 0 shows hrown oil-stained. greenish, fine-
very coarse-graimed bioturbated sandstone with some granules and pebbles (conglmeratic sandstone ). cross-hed and
wavy sedimentary stroctares. poor-moderme sored, angular-subrounded. The classficution of sandstones is
sublitharenite, litharenite, and suharkose. Based on core data and supporting by well Jog patiern, this isterval was
concluded estuarine channel. tidal sand bar and tidal sand flat. The thickness of dese facies is approximately 32 foce.
Core aerval 2888-2905" A1 shows two amadgamated sucosssions. The upper pant is composed of interbadded
sandstone and shalie with fine 1o medivm-grained . moderse to well-soeted, angular 0 sub-amgular. This part thickness
is 4.6 foot. The Jower pat reveals a coarsening spward which consists of low to moderasely bicturbated sundstone
and fine w medivm grained o the base. This iterval was concludal segressive shoreface, tidal, and estuating tdlad
fill. This part thickness is 20 feen
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FIGURE 5, Core amservals in Well Cimerval 2799.2525°, intorval 2840.2532°, and imerval 2388 2504"

Well-D have 2 core intervals, isserval 2730-2004" and 2804252711 Core lmserval 2730-2804° shows light brown
oil-stained wnd whity brown Istome, T 10 -grained comtxining gramsles and pebbles at soeme kel
moderate-well sorted, and sub-angular to sub-rounded. Two similar facses associations were stack in the form of a
ultsstory suecession of 76 foot Blocky-shape gamena ray, The upger boundany ks also in sharp contact with overlying
bioturhisted shaly siltstose. This interval consists of estuarme channel. tsdal sand bar, und tidal chansel. Core mterval
2804-2527 are aguivalent with Bekasap Formation shaws light brown osl-stained cross-bedkdad sandstones, theough
and plasar, medium o coarsely grainad with some grunules asd pedbles, poorly 1o moderately soeted, ungular 10
rounded. Based on core data and supported by well kog pattern, this interval was concluded txdal sind bar imd 23 ft in
thickness (Fagure 4),

Well-E have 3 core intervals, interval 2856.2896", interval 2007.30157, and mterval 30413087, Core interval
2856-2894" shows light brown oil-stained 1o gray wavy-bedded sundstones. fime-graimed sandstone, coarser at top and
mare ¢lay .hc Jower imerval, moderute W poorly-soned, sub-aagular W sub-rounded, Core smerval 2997-3015"
shows light brown oil stained, mediam 10 coarse cross-bedded sandstone, moderine to well-sorted, sub-angular to sub-




rounded, planar. tabular, through cross-stratification, cake coment oo botiom and ¢

wis concluded estuanme chanmel and 33'ft in thickness. Core interval 2041.2087" shows
flee w fine grained wavy bedded sandstoses, fining upward, moderaely 1o well sored, sub-angular 10 sub-rounded,
rhythmic alternation of wavy mud drapes laminse, local cross-beds, flasers, and slightly bioturbation, This core

imerval was concluded tidal sand flat or channed (Figure $).

B

e

|22 [0 B |
1 1 30

I

1
i 1K)

I ¥ e oY S
+

[reye— ok
] #d wt-wpn e
*w‘lw“ﬂ—uﬂh
e
muﬁ-— Tt T AL S D
LI e
Dervivsecs woliog w s oo ten
&1 Paavet

RC —

e 00 unl e %
Sowrsehs greveed. s granein el priiie sy b
Al iy SN, @i % wacded Thawaa JF BT
W0 et

S gt Punger M D2 S D004 20T
M i AT -t
o+ Copation st v bdal lamd b
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FIGURE & Coce intervals in Well-E. imterval 2856-2896", interval 2997-3015°, and interval 3041-3087"
Based on well by well facies correlation has been analyzed , the Sibapas Group becoming shallow marine deposit
o the SW (Figure 6). Facies correlation was in the same direction as sedimentation that formed a thick sedament in
the Nontheast of the basin, The well Jog pattem predomanastly terrestrial sadiment in NE, aod gradually changes
becoming a Outer nenitic sediment to the SW. The Sibapas Groep is thickesing bed in the NE of the basin that is
shallower than the thismer bed in the SW, The subssafice model on the basin architeciure shows tht the basin is
getting deeper in the SW pant of the hasin.
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FIGURE 6. Ststigrsphic worrelation NE-SW, dous deposiional deaction s NE 1o §SW

The next method 10 baild the facies distribution & geneniting & facies pic-chant from cach well Tr was integrased
by sweetness attribute as soft data 10 guidance lateral distribution (Figure 7). The high swoetness i represents sandy
and bydrocurbom interval. Each slice from reservoir zone was extracted to obtain chimnel and bar geometry and
probability map.

FIGURE 7. lstegrating well kog and swoemess attrbate 10 generase a lacses peobabed ity map




Based oa the sweetness map, bright spots were showing the sandstone facies [ch.l or bar). The facles
distribution was generated using log data up-scale with sweetness as harizontal trend ing., and 10 identify the mnisceopy
direction ifffp calculute several variograms and determine the maximum snd minimuns costinuity ranges or i is
porssible 1o 1) the general tresd of anisotropy is the direction at which the varlogram mug ks eloagated. The mavimum
and continuity ranges were obeamed from the deposstional regional direction which is reveaded heterogeneity and
bomogeneaty depasitional system. The modern-day river in Rau can explam bow long and bow wide they chamnel
and bar as a subsurfoce analog (Figure ¥).

FIGURE 8. a) Modem day river; b) modern.diy river 200 b ) sebsurface facies peometry; d) facies geometry model

« makir W'MM imakes any distribution
mmh&u u-l,nw-aumq G_hb'—-oﬂnnhms The

we do the facics @ r
%"‘m—m@‘“mummu danqc%ﬁ'uﬂy_——ww ¢ lag
the imegular well ¢ b the average spucing between wells. I the current study, o lag
e of 250 m, which was | 3 be the best 10 reveal the structural extend, was chosen. Om the other hand, the
mmuuuum-wm hmm-ﬂWWuo{h
£ B wis chosen to cover the stady arca. The major direction of continuity is N5SE snd
& N32SW (Figure 9). Geostatistical modeling of facies is done using Truncased
Oau»nnSmwhhou Mmummﬂbmmm of the variables,
wheneas conditic 40 represent m ata {Figwre 10). s of prosttistical




FIGURE 10. Mult Jdayer Facies distribation basod on TGS modelng




CONCLUSION

Several conclusioas drawn from this study are listed below:
o Facies wis smalyzed using 5 wells core description, the pattern of well-log, and sweetness stinibuie revealed that
this area is 3 focses (channel, bar and shale) within the Auvial-estuarine depositional system.
e Facies correlation wis in the same direction as sedimentation that formed a thick sediment in the Northcast of the
basin. The well log pattern predomisantly serrestrial sediment in NE, and gradually chimges becomeng Outer
ita sediment 10 the SW.
. ¢ spotial asalysiy reveals hat facics experimental variogrums are best represested by the simple

theoeetical model. Geostatistical modeling of facies & dome using Truncated Gaussian Simulation.

dastance for the | ﬂuﬂﬂkhmmmn&h&mﬂa

g distance af 250 magor diroction of coatinuity is NSSE and the minor direction of continuity is N32SW,
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