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Abstract. This study was specifically analyzed m the southem part of the Banggai Basin, precsely m
the TKA Field In the Tertiary, regional stratigraphy reveals, the Banggas Sula microplate comprises
carbonate shelf and sibiciclastx sequence. Several previous studies had been concluding, the tertiary
lsmestone was deposited duning the Early Eocene to Middle Miocene. Carbonate formations which
has been known by Tomori and Minshaki Formation. Meanwhile, their sibiciclastic dominated is
Matindok Formation and Celebes Mollase. These sequences formed a distinet stratigraphic style in the
geophysxcal well Jog and seismic data. Four cycles are distinguished, the lower part of Tomon
Formatson at the outer shelf and directly overlying by the upper part of inner shelf Tamorn Formatson.
it was superimposed by silicaclastic sediments that have been deposited in the outer Istoral during
regressive phase. Whereas during nsing sea level or highstand, the btoral system migrated to
basmwand wherein Minshaki Formation was deposited. Sequence stratigraphy provades a reliable
methodology for correlate both carbonate and siliciclastic successions. It was analyzed based on 4
wells, 2D, and 3D sessmic data which has been available. Sequence stratigraphy analysis using T-R
sequence concept by Embry and Johanessen. Trasngressive and regressive phases were obviously
determmed by hthofacies, coral colony and foram that were recorded on biostratigraphic analyses. In
this study, cyclic sea-level change will be recognzed as system tract record of mixed carbonate-
silsciclastx sequence.

Keywords: Mixed carbonste-siliciclastic  sediment; Banggn Baan; sequence  stratigraphy;
IrANSIressIVe-TERressIve sequence

1. Introduction

The Banggai basin Is a Mio-Plio Foreland basin which is composed of micro-continent origin from
Australia and drifted northward and collided with East Sulawesi ophiolites that occurred in the the
latest Miocene (1, 2, 3). It is belongs to Eastern Arm of Sulawesi, one of the complexity of geological
components and greatly affects sedimentary rock (4). Stratigraphy of the Eastern Arm of Sulawesi
associated with several depositional periods. First, represent a series of continental edge translation
before the collision. The second one is represent by flysch-molasse sediments sequence, it was
deposited in front of thrust fault migration to the eastern after collision. Stratigraphically, the Banggai
Sula Micro-continent consists of Pre-Tertiary to Pelistocene deposits (5, 6). The TKA stratigraphy

e (1) Comtent from this work may be used under the serms of the Creative Commons Aunbuton 3.0 licence. Any further distribation
I ¢ this work must nsaintain mtribution 1o S authon(s) and the title of the work, josmal citation asd DOL
Published under licence by 10P Puhlishing 1ad 1
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column explain the Miocene sediments consists of Carbonate and siliciclastic (Figure 1). The most
important factors that influence sedimentary depositional environments are: regional subsidence,
differential tectonic movements, esutatic sea-level, ecological boundary conditions, base level, rainfall
pattern, composition of the hinterland goverming siliciclastic input, waves, and currents (7, 8). In
Mixed carbonate-siliciclastic lithofacies, sequence development is assumed to be reciprocal
sedimentation expressed by the altermation of carbonates platform during trangressive and highstand
periods. Furthermore, basinal during lowstand periods of siliciclastic material. These stratigraphic
models were relatively well documented of large scale carbonate systems that interacting with major
sources of siliciclastic Input (9, 10, 11). Several sub-environments such as tidal, deltas, lagoons and
reefal facies can coexist, and sediment accumulation, emersion, erosion, and sediment starvation can
occur simultaneously. The siliciclastic input is related to shelf exposure and erosion. Meanwhile, the
bioclastic carbonate marking of sealevel transgressions and highstands [12]. The mixed carbonate-
siliciclastic sequence stratigraphy commonly has more complex reservoir and source rock
characterization either lateral and vertical distribution [13]). The many controlling factors in the
depositional system make it difficalt to identify the boundary of sequence.
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Figure 1. Stmiigmphy (;fBanggai Sula and TKA Field [14]

Sequence stratigraphy analysis in the TKA field was analyzed using T-R sequence concept by Embry
and Johanessen [15] and combined with genetic sequence stratigraphy by Galloway [16]. Galloway
suggests using MFS (maximum flooding surface) as a genetic sequence boundary, wherein MFS
alleviates the problem of subjectivity due to MFS was scientifically justified. However, MFS has a
very wide spread and does not have genetic coherence at basin boundaries especially subaerial
unconformity occurs. This problem was perfected by the fourth order defined by Embry and
Johanessen. This method has been maintained sequence boundaries if subaerial uncoaformity occurs
and also provide correlative conformity limits. The T-R sequence divides the transgressive system
tract pattern at the bottom and the regressive system tract at the top with the boundary in between is
MFS. The subacrial unconformity is the boundary for the change from sedimentation to subaerial
erosion and MFS is the boundary of changes from transgression to regression which is used as the
boundary of the sequence stratigraphic unit (Figure 2). The boundary of MFS was also adjusted to the
number of individual planktonic foraminifera that recorded on biostratigraphic data.
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Figure 2. Scheme of sequence stratigraphy of T-R soquence [15]

2. Data and Method

The data was used for stratigraphic analysis in the TKA Field is geophysical well log correlation
data, core, biostratigraphic data. TKA field composed 3 wells has micropaleontological data, based on
those wells can be identified foraminiferal and calcareous nannoplankton zonation. The analysis is
intended for interpretation of the lithofacies, sequence stratigraphy, facies association and stratigraphic
correlations. The sequence stratigraphy analysis was determined several sequence boundaries start
from the 2* order using the Trangressive-Regressive cycle. Furthermore, the identifying of system
tract either 3™ and 4" order (Figure 3). The first sequence boundary is maximum flooding surface
(MFS) characterized by high specimen abundance of planktonic foraminifera and calcareous
nannoplankton. Meanwhile, sequence boundary (SB) characterized by reduce level of abundance
specimen.

1
aplli
=

-
Cax imw & e Pac, ima

T

EENSEEEEENNE

3
-

4 T % »
a 3 &
| Vs ]

L
o

Figure 3. Scheme of sequence stratigraphy analysis
3. Result and Discussion
Stratigraphic sequence analysis is carried out by interpreting in 2™ which is then followed by 3
order (sequence) and 4 which is more detailed known as parasequence. The 2™ order was to identify
well by well transgressive-regressive cycle using vertically lithofacies changes combined with the
gamma-ray log. From this order, MFS was determined with the end of transgression. The
parasequence boundary is flooding surface (FS) using coal bed parameter.

3.1 Well TKA-A

In the TKA-A, sequence stratigraphy analysis start from 2* order that show aggradation phase,
transgression phase, regression phase and back to the aggradation phase. From each phase are detailed
into sequence stratigraphy 3™ order, which are then bounded to each parasequence (4* order). TKA-A
show that the boundaries of sequence stratigraphy and parasequence, where SB (sequence boundary)
are SB type | with correlative conformity and FS (flooding surface) with coal seam parameter. SB-1 is
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equivalent with Tomori Formation, SB-2 is equivalent to the Matindok Formation, and SB-3 is
equivalent with the top Minahaki Formation.

Figure 4. Scheme of sequence stratigraphy analysis of TKA-A

3.2 Well TKA-B

In the TKA-B, sequence stratigraphy analysis start from 2nd order that show aggradation phase,
transgression phase, regression phase and back to the aggradation phase. Interval 560-2160" are
interpreted Pleistocene-Late Pliocene and it is attributed to zone NI5-N9 (Blow, 1970) But at depths
below 2010 presence Discoaster sp which is attributed to zone NNIE-NN16. At interval 7090-7840°
show Orbuling universa which is explains these older from Middle Miocene. Nannoplankton zonation
concluded this interval is attributed NN5 (Martini, 1970) based on presence Sphenolithus
heteromorphus at 7090 ft. Based on high specimen abundance at depth 6750’and concluded as
maximum flooding surface. The sequence boundary was identified at depth 7450°, appropriate the
thrust zone (Figure 5).

Figure 5. Type log, depositional environment. and system tract well TKA-B

3.3 Well TKA-Cst

In the TKA-B, MFS determination was clarified using abundance of planktonic foraminifers and
calcareous nannoplankton. Stratigraphic sequence analysis is carried out by interpreting in 3%
(sequence) and followed by 4% which is more detailed known as parasequence (Figure 6).
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Based on structural correlation with northeast-southwestward, west-eastward, and northwest-
southeastward that shows the direction of strike from thrust fault with north-south trend. The thinning
layer occurs due to imbricate thrust fault that recorded at well TKA-B and Tiaka-C. Only well TKA-B
and TKA-C which have log data that show repeat of sequence between hanging wall and foot wall.
This is also supported by the disappearance of the top sequence (Celebes Mollase & Minahaki
Formation) in the foot wall (Figure 7 and Figure §).

Figure 7. Structural correlation that shows seveml sequence boundaries
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Based on parasequence correlation, the correlation of parasequence was conducted with the
parasequence boundary is flooding surface (Figure 9 and Figure 10). Where flooding surface is the
upper boundary of highstand system tract which shows the carbonate growth or sediment supply
higher than increasing relative sea level.
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Figure 10. Sequence and parasequence correlation NW-SE

Conclusion

Sequence stratigraphy was analyze using geophysical well log cormrelation data, core, and
biostratigraphic data. TKA field composed 5 wells has micropaleontological data, based on those
wells can be identified foraminiferal and calcareous nannoplankton zonation. The maximum
flooding surface (MFS) characterized by high specimen abundance of planktonic foraminifera and
calcareous nannoplankton. Meanwhile, sequence boundary (SB) characterized by reduce level of
abundance specimen.

. The T-R cycle 2™ order reveale that regressive phase from Tomori limestone to Matindok clastic,

and transgressive phase start from top Matindok clastic to the shallow shelf Minahaki Limestone,
and back to regressive phase from top shallow shelf Minahaki Limestone to Celebes Mollase.
Based on structural correlation with northeast-southwestward, west-eastward, and northwest-
southeastward that shows the direction of strike from thrust fault with north-south trend. The
thinning layer occurs due to imbricate thrust fault that recorded at well TKA-B.

Parasequence boundary is FS (flooding surface). Where, flooding surface is the upper boundary of
highstand system tract that shows the carbonate growth or sediment supply higher than increasing
relative sea level.

10P Publishing



2Znd Anmual Conference oo Health and Food Science Technolegy (ACHOST NIZ1) IOF Pubdishing
IOF Conf. Senes: Earth and Environmental Scence 1104 (2022} 012045 dou: IO T0RE T TE5- L3151 1041 AN 2045

Acknowledgments

The authors wish fo thank JOB Pertamina-Medeo-Tomorn Sulawesi for contribute this reseanch,
and special thanks o Badan Afiliasi Teknologi Mineral Universitas {BATM) Universitas Trisakti o
funded several laboratories.

References

[17 L. Davies, “Geological and exploration review of the Tomor PSC, Eastern Indonesia™,
Proceedings Indonesian Petroleum Association 1%th Annual Convention, pp. 41-67. 1990,

[2] H. Darman., F.H. Sidi, “An Outlined of The Geology of Indonesia”, Indonesian Association of
Gieologist, Indonesia. 2000,

[3] A Satyana, C. Armandita., R. L. Tarigan, “Collizsion and Post-Collizion Tectonics In Indonesia:
Roles For Basin Formation And Petroleum Systems”, Procesdings Indonesian Petrolewm
Aggociation 12nd Annual Convention, 2008,

[4] F. Herdiansyah., M. Burhannudinoor., MoA. Jambak., T. Irame, "New Insight of Surface and
Subsurface Sedimentology of Salodik Group, Banggai Basin®, 2nd Intermational Conference
Earth Science and Energy. 2021,

[3] E. BRusmana, A Koswara, ToO. Simandjuntak, "Peta Geologi Lembar Luwuk, Skala
1: 25000007, Pusat Penclitian dan Pengembangan Geologi. 1993

[6] G. Prabawa., M_A_ Jambak., B. Hamest., T. Irano., 1. Ibrahim, " Rejuvenating the Concept of
the Salodik Group reservoir of the Banggoal Basin through Surface Geological Mapping and
Multi-Method  Analyzes". Proceedings Indonesian  Petroleum  Association  44th  Annual
Conwvention. 2020,

[T] DG Smith, "Cyelicity or chaos? Orhital forcing versus non-linear dynamics”. In: de Boer, PL_
Smith, DLG. (Eds ), Orbital Forcing and Cyclic Sequences. Spec. Publ. Int. Assoc. Sedimentol.
19, 531-544. 1994,

[8] A Strasser., B. Pitter, H. Hillgirner, 1B, Pasquier., “Depositional sequences in shallow
carbonate-dominated  sedimentary  systems: concepis  for a  high-resolution  analysis™,
Sedimentary Geology 128, 201-221.1999

[9]  AE. Holmes., N. Christie-Blick, "Ongin of sedimentary cycles in mined carbonate-giliciclastic
systems; an example from the Canning Basin, Western Australia®. In: Loucks Robert, G, Sarg,
1F., (eds). Carbonate Sequence Sirafigraphy: Recent Developments and Applications.
Armerican Association of Petroleum Geologists (AAPG) Memodr, 57, 181-212. 1993,

[l0] M. Lipez-Blanco., M. Marzo., ) Pina, "Transgressive-regressive sequence hierarchy of
forcland, fan-delta elastic wedges (Montserrat and Sant Llorenc del Munt, Middle Eocene, Ebro
Bazin, NE Spain)". Sedimentary Geology, | 38,41-69. 2000.

[11] PMN. Southgate., JM Kennard | M) Jackson., P.E O'Brien, M_J. Sexton, "Reciprocal lowstand
clastic and highstand carbonate sedimentation, subsurface Devonian reef complex, Canning
Basin, Western Australia”. In: Loucks, R.G, Sarg, 1F. (eds ). Carbonate Sequence Stratigraphy.
Frecent Developments and Applications, 57, 157-179. 1993,

[12] M. Zeller., K. Verwer, GP. Eberly., J L. Massaferro., E. Schwarz., L. Spalletti, “Depositional
controls on miked carbonate—siliciclastic cyeles and sequences on gently inclined shelf
profiles”™. The Jourmal of the Intemational Association of Sedimentologists. 2008-2037. 2015,

[13] M. Bashri, . Abdullatif, M. Salih, M. Kaminski, L. Babalola, A Adam, “Mixed
ziliciclastic-carbonate sequence stratigraphy, Miocene Dam Formation, Saudi Arabia™. 2021,

[14] E. Rusmana, A. Koswara, T.0. Smmandjuntak . “Peta Geologi Lembar Lowuk, skala
1: 250,000 Pusat Penelitian dan Pengembangan Geologi. 1993a

[153] AF. Embry., EP. Johannessen, “T-B sequence stratigraphy, facies analysis and reservoir
distribution in the uppermost Trassic-Lower Jurassic succession, western Sverdrup basin,
Arctic Canada™. Norwegian Petroleum Society. 1993,

[16] W.E. Galloway, “Genetic stratigraphic sequences in basin analysis 12 Architecture and gencsis
of fleoding surface bounded depositional units. Am. Assoc. Pet. Geol., Bull., 73: 123-142.



CEK KESAMAAN

Sequence Stratigraphy of
Miocene Mixed Carbonate-
Siliciclastic in Fold and Thrust
Belt System, Banggai Basin

Submission dabe: 24-Oct-2023 01:05P8 (UTC=0700)

Submission 1D: 2184347381

File name: Usulan-5LIVGERIFUCTGTMBAFALMLFARY M A5G M A pdf (B1E6.68K)
Word count: 2572

Character count: 15704



%PConfumS«bs:EarhWEmuwm

Sequence Stratigraphy of Miocene Mixed
Carbonate-Siliciclastic in Fold and Thrust Belt
System, Banggai Basin

To cite this arfiche. Firman Herdansyah el 8l 2022 (0P Conf Sev. Eamh Environ. Sci 1104 012045

Lumumnm

(EBS) 245th ECS Meeting - May 26.30, 2024« San Frsncisco, CA

Present your work at the leading electrochemistry &
solid-state science conference.

Network with academic, government,
and industry influencers!

Submit abstracts by December 1, 2023

You may also like

.
S Nelote, A Mocre, | Yasr @ o

This conert was downloaded from IP address 103.121.16.104 on 18102023 at 1388




2nd Annual Conference on Heal® and Food Science Technology (ACHOST 2021)

10P Cont. Senes: Fanh and Enviconmental Scwece 1104 (2022) 012045 ol 1 I0ER 17551315 110471012045

7] :
Sequence Stratigraphy of Miocene Mixed Carbonate-
Siliciclastic in Fold and Thrust Belt System, Banggai Basin

Firman Herdiansyah'', M Burhannudinnur', Suryo Prakoso’, Isrante HP', Dwi
Kurnianto', Teddy Irano’, Billy Harnest!

'Department of Geological Engineering, Faculty of Earth and Energy Technology,
Universitas Trisakti Jakarta, Jakarta, Indonesia

‘Department of Petroleum  Enginecering, Faculty of Farth and Energy Technology,
Universitas Trisakti Jakarta, Jakarta, Indonesia

"Badan Afiliasi Teknologi Mineral, Universitas Trsakts

“Exploration, JOB Pertamina-Medeo E&P Tomon Sulawesi, Jakana, Indonesia

Emal: firman. herdiansyahitrisakt ac.ad”

Abstract, This study was speafically analyzad in the southem part of the Banggai Basim, precisely in
the TKA Field. In the Tertiary, regiosal stratigraphy reveaks, the Banggm Subt macrophite comprises
i shelf and silicichstic sequence. Several previows studies had been concludeng, the tertary
limessone was deposited during the Early Eocene to Middle Miocene. Carhoeste formations which
has been known by Tomon and Menahaks Foemanon. Meanwhile, @heir siliciclastic dosmated s
Matindok Formation and Celebes Molkse. These soquences formed a distinct stratigraphic style in the
geophiysical well dog snd scisemc data Four cycks are distingushed, the lower part of Tomorl
Formation at the ouler shdl’aml &ru:!b overlying by the upper part of mner shelf Tomoe: Formation.
it was suy wod by si that have been deposited in the owter litoml during
rqnuuvc phaw \\ha\m trmg mmg sa level o highstand, the [#oral system megraed o
i F deg Seq stratigraphy provides 2 reliable
mdlwdobgy for comelate both carbomane aml sibachistie successions. 1t wis mahvasd based oo 4
wells, 2D, and 3D sesmic data which bas been available. Soquence stratigraphy amalysis wang T-R
soquence concepl by Embry amd Job Trasngressive and repressive phases were oby wusly
determined by lithofacies, coral colony and foram that were recarded on biostratigraphic analyses. In
this sady, cyeln sea-level change will be recognized &8 system et recoed of mixed carbonate-
siliiclastic sequence.

Kevwords: Miv.d cabosaesdiciclastic  sodiment; Banggal  Basin, soquesce  steatigraphy;
transgressive-reg ve sog

1. Introduction

The

Banggai basin Is o Mio-Plio Foreland basin whach is composed of micro-continent origm from

Australia and drified northward and collided with East Sulawesi ophiolites that occurred in the the
latest Msocene (1, 2, 3). It is belongs to Eastern Arm of Sulawesi, one of the complexity of geologscal
components and greatly affects sedimentary rock (4). Stratigraphy of the Eastern Arm of Sulawesi
associated with several depositional periods. First, represent a series of continental edge translation

before

the collision. The second one 15 represent by fyschomolasse sediments sequence, 1t was

deposited in front of thrust fault migration to the eastern after collision. Stratigraphically, the Banggai
Sula Micro-continent consists of Pre-Tertiary 1o Pelistocene deposits (5, 6). The TKA stratigraphy

1 from this work ey be mad wnder e torms of e Creatne Comtimons Altributon 1.0 licence. Amy Tunher disitutios
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column explain the Miocene sediments consists of Carbonate and siliciclastic (Figure 1). The most
impoctant factors that influence sedimentary deposiional environments are: reffpnal subsidence,
differential tectonic movements, csutatic sea-level, ecological boundary conditions, base level, rainfall

pattern, composition of the hi goveming sificickastic put, waves, and currents (7, 8). In
Mixed carbonatesiliciclastic sequence development is assumed fo be reciprocal
sedimentation expressed by the aliemation of dunng trangressive and highstand

periods. Furthermore, basinal dunng lo penods of siliciclastic materiol. These stratigraphic
models were refatively well documented of lange [ale corbonate systems that inferncting with major
sources of silicickastic Input (9, 10, L1). Several sub-environments such as tidal, deltas, lagoons and
recfal facies can coexist, and sediment accumulation, emersion, erosion, and sediment starvation can
oceur simubtancously. The siliciclastic inpat is related to shell exposure and erosion. Meanwhile, the
beoclastic curbonate marking of sealevel transgresssons and highstards [12]. The mixed carbonate-
siliciclastic sequence stratigraphy commonly has more complex reservoir and source rock
charactenzation either lateral and vertical distribution [13]. The many controlling factors in the
depositional systemn make it difficult to identify the boundary of sequence.,

S —
Hpvl.smydwsdlmdmﬁtkllld]

Sequence stratigraphy analysis in the TKA ficld was analyzed using T-R seqquence concept by Embry
and Jobanessen [15] and combimed with genetic sequence stratigraphy by Galloway [16). Galloway
suggests using MFS (maximum flooding surface) as a genetic sequence boundary, whercin MFS
allevistes the problem of subjectivity duc 10 MFS was scientifically justified. However, MFS has a
very wide spread and does not have genctic coberence at basin boundunes especially subaerial
unconformity occurs. This problem was perfected by the fourth order defined by Embey and
Johanessen. This method has been mantaned sequence boundaries if subaenal unconformity occurs
and also provide correlative conformity limits. The T-R sequence divides the transgressive system
tract partern at the bottom and the regressive system tract at the top with the boundary in between s
MFS. The subaenial unconformity is the boundary for the change from sedimentation to subaersal
crosion and MFS is the boundary of changes from transgression to regression which is used as the
boundary of the sequence strutigraphic unit (Figure 2). The boundary of MFS was also adjusted to the
number of individual planktonic foramini fera that recorded on biostratigraphic data,
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Figure 2. Scheme of sequence stratigraphy of T-R sequence [15]

2. Data and Method

The data was used for stratigraphic analysis in the TKA Field s geophysical well log coerelation
data, core, biostratigraphic data. TKA ficld composed 3 wells has micropaleontological data. based on
those wells can be identified foraminiferal and calcarcous rannoplankton zonation. The analysis s
intended for interpretation of the lithofacies, sequence stratigraphy, facies association and stratigraphic
correlations. The sequence stratigraphy analysis was determined severnl sequence boundanes start
from the 2™ order using the Trangressive-Regressive cycle. Furthermord@he identifving of system
tract cither 3* and 4™ order (Figure 3). The first sequence boundary is maximum flooding surface
(MFS) charscterized by high specimen abundance of planktonic foraminifers and calcarcous
nannoplankton, Meanwhile, sequence boundary (SB) characterized by reduce level of abundance
specimen.,

HEREREEENNN)

|
|

Figure 3, Schél;\_e-ol’wqoencc stratigraphy n;nl)xia

3. Result and Discussion

Stratigraphic sequence analysis is carried out by imterpeeting in 2 which is then followed by 3™
order (sequence) and 4" which is more detailed known as parsequence, The 2 order was to identify
well by well transgressive-regressive cycle using vertically libofacies changes combined with the
gamma-ray Jog. From this order, MFS was determined with the enxd of iransgression. The
parasequence boundary is flooding surface (FS) using coal bed parameter,

3.1 Well TKA-A

In the TKA-A, sequence stratigraphy analysis start from 2* order that show aggradation phase,
transgression phase, regressian phase and back to the aggradation phase. From cach phase are detmled
into sequence stratigraphy 3" order, which are then bounded to each parnsequence (4% order). TKA-A
show that the boundanes of sequence stratigraphy and parasequence, where SB (sequence boundary)
are SB type | with correlative conformity and FS (flooding surface) with coal seam parameter. SB-1 1
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oquivalent with Tomori Formation, SB-2 is equivalent 10 the Matindok Formation, and SB-3 is
equivalent with the top Minahaki Farmation.

3.2 Well TKA-B

In the TKA-B, sequence strutigraphy analysis start from 2nd order that show aggradation phase,
transgression phase, regression phase and back to the aggradation phase. Inerval 560-2160" are
interpreted Pleistocene-Late Pliocene and it is attmibuted to zone N13-N% (Blow, 1970) Buat at depths
below 2010 presence Discoaster sp which is attributed 1o zone NN1R-NN16. At interval 7090-7840°
show Orbuding wniversa which is explains these older from Middle Miocene, Nannoplankton zonation
concluded this interval is attibuted NNS  (Martini, 1970) based on  presence  Spheno/ithus
heteromorpius at 7090 fl. Based on high specimen abundance at depth 6750%and concluded as
maximum flooding surface, The sequence boundary was identified at depth 74507, appeopriate the
thrust zone (Figure $).

Figure 8. Type log, depositional environment, and system tract well TKA-B

3.3 Well TKA-Cst

In the TKA-B, MFS determination was clarified using abundance of planktonic foraminifers and
calcarcous mannoplankton. Stratigraphic sequence analysis © carried out by interpreting i 3"
{sequence) and followed by 4 which is more detailed known as parasequence (Figure 6)
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Figure 6. MFS and SB from log and bostratgraphy data

Based oo structural correlation with  northeast-southwestward, west-castward, and northwest-
southeastward that shows the direction of strike from thrust fault with north-soath trend. The thinning
layer occurs due to mmbricate thrust fauht that recorded at well TKA-B and Tiaka-C. Only well TKA-B
and TKA-C which have log data that show repeat of sequence between hanging wall and foot wall,
This s also supported by the disappearance of the top sequence (Celebes Mollase & Minahaki
Formation) in the foot wall (Figure 7 and Figure £),

" = = | L
Flgure 7. Structural comrelation that shows several sequence boundaries

in the over-thrust and sub-thrust
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FIGURE 8. Another Structural correlation that shows several sequence boundanes in the over-
thrust and sub-thnast
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Based on parasequence comrelation, the comrelstion of parasequence was conducted with the

ce boundary is flooding surface (Figure 9 and Figure 10). Where flooding susface 1s the

upper boundary of highstand system tract which shows the carbonate growth or sediment supply
higher than mcreasing relative sea level

e
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Figure 10. Sequence and parasequence correlation NW-SE

Conclusion

Sequence stratigraphy was analyze using geophysscal well log correlation data, core, and
biostratigraphic data. TKA ficld composed 5 wells has micropaleontological data, base@n those
wells can be identified foraminiferal and calcarcous sannoplankion zenation. The maximum
flooding surface (MFS) charactenzed by high specimen abundance of planktonic foraminifera and
calcarcous mannoplankton. Meanwhile, sequence boundary (SB) characterized by reduce level of
abundance specimen.

The T-R cycle 2* order reveale that regressive phase from Tomori limestone to Matindok clastic,
and transgressive phase start from top Matindok clastic to the shallow shelf Minahak: Limestone,
and back to regressive phase from top shallow shelf Minahaki Limestone to Celebes Mollase.

. Based on structural correlation with northeast-southwestward, west-castward, and northwest-

southeastward that shows the direction of strike from thrust fault with north-south trend, The
thinning layer occurs due to imbricase thrust fault that recorded at well TKA-B,

Purasequence bounklary 1s FS (flooding surface). Where, flooding surface 1s the upper boundary of
highstand system tract that shows the carbonate growth or sediment supply higher than increasing
relative sea level.
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