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ABSTRACT

The Kutai and Barito basins are the Cenozoic rift basins in southeastern Kalimantan, Indonesia and are very mature for hydrocarbon exploration history.
Both basins have experienced similar structural evolution and depositional history. Despite the similarity between two basins, large oil and gas fields
were found in the Kutai Basin, whereas not common in the Barito Basin and localized in its northeastern part. Depositional history of both basins
evolved from lacustrine syn-rift to marine post-rift stages through fluvio-deltaic transitional environment. However, different type of petroleum system
has been identified in the Barito and Kutai basins. Syn-rift lacustrine to fluvio-deltaic sequence (Tanjung Formation) is an essential element of petroleum
system in the Barito Basin and post-rift deltaic sequence (Balikpapan and Kampung Baru formations) is a key element in the Kutai Basin. Such
difference in the petroleum system type is associated with difference in burial history, affected by spatio-temporal variation of uplifting and basin
subsidence. The differential uplifting of the Meratus Mountains allowed the syn-rift Tanjung Formation to reach thermal maturation only in the
northeastern Barito Basin. The uplifting of the Central Kalimantan Mountains, however, caused erosion of the syn-rift sequence in the Kutai Basin
and supplied enough sediments to form the post-rift deltaic sequence with thermal maturity. Future exploration potential of the Barito Basin still remains
in the well-known, syn-rift Tanjung Formation and needs to be further evaluated from the pre-Cenozoic fractured basement, the post-rift Warukin,
and the Berai limestone reservoirs particularly in the western region of the Barito Basin.
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1. M2 (USG9)9] 20109 FoM ot A9 v {7t vfgsr B7F &2
A0 o5, HIFE A9k FEo] EA= nEd vigRH95%

v E EX|(Barito Basin)?} FEto] EX|(Kutai Basin)= Q1= probability 7]1&)°] Z+Z 131 MMboe, 5,495 MMboeZ 4 F
YiAlot Zejgtek(Kalimantan) A2 Bl Ax|okH(Fig. 1), UTKSchenk er al, 2010). o] BAE2 A48 F4€ G4 &
TyAlotol| A AREA GAE eefiE EAE0|th vHAERAAL Ao, 7] E=| Aol F/dH EA-EE WY ofdt3(Adang
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Fault)e]] 25| #2802 EaHrkFig. 1)(Sikumbang, 1990; Moss
and Chambers, 1999). HF|E £A]¢} FEo] £X]= Al7|E EH
3g9] dgo] Qo] fARS 7K &, ol A-Z A SAIEA
A719] 34/ B3 s (transgression)o]l THE 42 EXgH
7, =e|aA-mtol Al TA7 Al719] S T SfEl(regre-
ssion)ol] WE 47 o] £ EAA Z HeitKusuma
and Darin, 1989). W2tA] HIZ|E EX|e} FEo] A= FARE 2
T2 259 P woron, E3t FARE AfAlAge] dEE
Aoz 7|di=nt. skA|qk FEpo] A= nfolit A7 (Mahakam
Delta) AolA] tivtE f450] thg= ER1E HH, Hig|E EXo|
A FAY Y, ARY, G SRIstARE aE 549
F7F A1, 2 S AYAE 9550 FFE e A &
B Ao Aqt A= Sl

Th=9] - - 7kAFo] Bl QlEyAjof ZEjgter X Hoj st
= 9 o] AL 7199 Thilo] mie- =Tt ATkt Fol= o]
A FoflA] HeE7iA S ARSI, HlY7kA AR T 71s48
of thgt A= &ls] g Fo|tiSapiie er al, 2014; Larasati
et al., 2015; Sumotarto er al, 2016). FEo] A= Za|qket
A Hof|A A2 Aol g« TAof o2 EA[o|A|4t, 7t
A& th=9] "Ab g0l A Slrt. BHHO o]ef QI vl E
B 5520 YAt ©4(Tanjung) A¥ FASS AlQstis
F - 7kA AT ERINE 9l Holt}. o]#3t X}o|E ofsfslr] HIsiA
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Fig. 1. Simplified geological map of Kalimantan (after Hall et al., 2008).
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HHE EX|o} FEo] £A]= A EHEA 2 ZEute s
Zo] Xt o A|H o= opd TEt(Adang Fault Zone)
£ A= M2 ol Qlck(Fig. 1). HlE]E EA= 70,000 km?
9] WAS Ao, &0 = Apldf(Java Sea)E Tl FA F
ol 5&0 7L HgkeEA AF(Meratus Mountains)@ 3l Q)
o A= HEEA A wet HaR I3 H(foredeep)©] &
1 47 Wdsta, AZ9] A9k} AF(Schwaner Mountains) A
o R Z4E AAL ARtehA AP o EtkFig. 2a)(Satyana
et al, 1999). HZtEA A2 @ 1-Z2to| E(ophiolite)2t =¥
A (arc-type rocks) 22 4 F7Itjo]m, A=opt A 4
3%k, Bhet & HAgte g FAdE EfAl(complex)olth. FEo]
BA= leyAolollA 7Y We 165,000 km*2] B2 A5}
o, 7H AL EA50E YA ok EA EECEE= 571"
A Q] opg GFt7t sty & 2= A ZojA|HA TRt
2 ¥ (Makassar Strait) 02 o|ojAtHFig. 1). EEOo2E= 2|11
A} 719kt 8717 Wdste] Blet £A](Tarakan Basin)2t 73
AE olFH, AZoRE= et 59 AM(Central Kalimantan
Mountains)°] Y23tk Satyana et a/, 1999). FEO] BX]&= A
Z0] ApL ZEto|(Upper Kutai) £2]9} 529] 515 FEto|(Lower
Kutai) #AZ W A7 FEo] £41= 7] nlo]eA] 124
8712 JAFEE Wola, Sl FEo] BAE 27 A447]
(Neogene)a<t E2o] QI Agom dejA glom, i 4
B FEto] 2219 1417](Paleogene) BAES 91l UtKFig. 2b)
(Wain and Berod, 1989; Moss and Chambers, 1999).

HIE £X]= 32 A EHEE QYA 1o, AFA &
Z08 7455 EH3Y FA7 FAYNNKFig. 20). BE5-E
A ko R F3 SATHS(thrusts) F2E°] £A|9] H5 A Ho
2 2 gt olget x| ¥d Wk £thiA|(Sunda-
land)@} H2HFA Ab Alo] wioly] AR Lzl Bthe] Wk
I} ggopA gttt 2R 55 FAE olF = o] &R 3T
=T olE AAske oS E(transverse faults) 2 =0}
A, E5] F5F9| eg7} 7HAH|(Kesale) A HoA] Fo] F2 H]Hf
% $55E°] en-echelon FEZ 2 FeIthFig. 3). ol TF2
FHE2 Wl BS54 HFo R &6 dddlth A
T HFY G5k AR =] 1, olE2 EEE W ¥
FrrET eefjE AEolth S ST ES Hle] A HZHE
2 Aho] §719 RAH o] oeiA FAECH, EA-EE W

& 52| AM(rifting) 253 T A0 A=t
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Fig. 2. Geological cross-sections across (a) Barito and (b) Kutai
basins (after Satyana et al., 1999).

(Kusuma and Darin, 1989; Rotinsulu et al, 1993).

FEfo] HA| E3F 2 47| EFFOE YA glon, FAF
A F2EL BAY g7ie 4ol 2lsf P4=AtHHutchinson,
1996; Moss et al, 1997; Moss and Chambers, 1999). 37| &
Ao E5 ZeRtet | FojlA dojd 1EE=5l(Proto-South
China Sea) S|¥AZS] Yo FHA| G0 74 §7|th7} LE
1, o] g7IHERH EFEC] FYU=0] volt 447t &0
xSt ddslglt). o]F ulo] oA 7|9 710 et &
A-dE HEY dE5EoE -85 U] siazot ddety,
npslzt AFEY] 214221 ElF o' TSl EEE R U

3} xoz weh
3. MR HAt

HIE 229} FEfo] Bl dLyAlofollA] A-RgAt HARL
Qe ®BAo] &3t vEE #A= 18459l Royal Dutch
Shell Alell ofsf A WA 21 AeHQ1 AP} =4 =| 9 o, A|A 22
HAR= 194]7] S4tof| o]FojZtt. HiglE EAojlA A A ¢
8= 19384 Royal Dutch Shell®] A4l BPMo|| 93] 4 G4
(Tanjung Field)ollA ALt EA7HA] €7 F-A9] =4 A4t
T 143.15 MMSTB == 42{A AtHAslam er al, 2017). ©]
% 19609 &7 Algtel(Warukin Selatan), EFEQF EJR2
(Tapian Timur) f-°] A=A 1980 FHHLE EA71A]
YR AqPEO] F7F o] UQAIRE 11 9 yHA] thREe] BA
Ae A5 T - 7R A9 ERIEGloH, JPA HHe
E o]ojA] ZFHFig. 3).
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Fig. 3. Location of oil and gas fields in Barito and Kutai basins (Doust
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demarcates a boundary between deformed and undeformed areas
in Barito Basin (Bon et al., 1996).

Aol 18659 Greveoll oJsf th=9] f7Jo] A, 1891
doll Hgsts 9iZk A3 A{At 57HAE ol 24507
7id=lo] 1897 E AR A=l 1897 dRE 19059714 4
7M37KSanga-Sanga) 4 9 3702] 7t G-d(Mathilda, Klan-
dasan, Sambutan)& ¥, 193094 Al7}EHSangatta) -S4,
19709t} olelrHAttaka), HFEHBadak), gFd(Handil) 5 t=9]
Z o] ERI=IQIrKFig. 3). 11 olFEE &A1 TARRE A4
U= 1 - 7 o] AAIA] AEE AL k.

AF7HA| v E EAoA = tieti o] AL AR A] gk
o, Feto] EAofA= 9] tht fAo] AR QI F A
B fiRRe] fo] AlAAE7](Neogene)@t S0l AEA| F2tof
HYS won ghEolZl A GojA SRI=QIt). v E A9 §4
2 B A Qo] SSRGS 2 HjAL LRoA, FERO] BA|9] §H
2 Afotct oAl Samarinda Anticlinorium)-TFRt 445 A
Aol djrE E:etthFig. 3).
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= SAU-AY B3 fepAlob, Fejuu, @ AEFopgo]
M&E BAE olF= Aoz 23z e wAo] ufe- E3dsilh
7] wWep7|of FEotrlotolAl= HE A (Tethys Sea) SHYA]
Z}o] =t A] ol 2 AHYsHHA Aejuigt S5 Aol eujZeio]
E, pEE, sKHdrt A= AokFig. 4). ol A&l HY
Zg o7 F7] Wol|(Cenomanian-Turonian) Al7]9] €tHiA]
Awsel Zejuiet A Afoof] hE-F=st F=0] YojuA .
olZigt Y A& & rithxlof dA ] AHfsfi(Java Sea), FAHL
3|(Bast Java Sea), ZE|THet B, & YAl(Sulawesi) A% A%
o] B7Haccretion) EtHvan de Weerd and Armin, 1992;
Metcalfe, 1996; Satyana, 1996; Wilson and Moss, 1999).
oF 50 Ma®ll =ttiA] FaollA] dejd-sgduy QAET]
ofte] Yo g Ea-A WEFe AldHAdH(Celebes Sea)7t &
7] A&otal, Zejuiet Rt SEtA ARASS A A= ot
7HIE sigo] tiEA1ZE Aol o5 F/Ad=UrHvan de Weerd
and Armin, 1992; Hall, 1996; Moss et al., 1997; Hall et al,
2008). ol&3t $4%: AHg0 & ZAEjuiet FRo] Ba-HA Hgk
Jdo|E FZEwer £X](Great East Kalimantan Basin)7} &%
Sl Matthews and Bransden, 1995; Smyth er a/, 2008). ©]
T 27] EEaAlolA 7] wio] A 1t EE=ole] siAH
o uet g&oz o3l = (Reed Bank), LK Pa-
lawan) 53 2 EAZY] YFEo| Zejnret ERA|AQ 3=
StHA] Zejutet S Ao §7], Adoht AHHY| §7|E YOoF
ou 7} AYPEJcHDaly et a/, 1991; Hutchison, 1996;
Moss and Chambers, 1999). 12]1L 7|20 UL d SA-
5 Y IdSHE et FPE F2AH(Adang Fault Zone,
Sangkulirang Fault Zone)ol &J3] 1do|E SZa|vtet 27} &
A9 vHE, FE], BERE A2 URolFH o (Moss and
Chambers, 1999), El&&9] 352 Zejuigt 59 A 2|9 §7]

2 o]FojFHtHvan de Weerd and Armin, 1992; Cham
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Oceanic
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Fig. 4. Paleogeographic and tectonic evolution of SE Kalimantan
and surrounding areas during Cretaceous (116-95 Ma) (modified
from Sikumbang, 1990).

bers and Daley 1997, Ferguson and McClay, 1997; Moss et
al, 1998).

4.2, 2X| {1 L
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Ioiointh 11 Ad} HEE 4] Ao E5-gA Bl F &
glo] 2851911 A Y e R BTN F7to]
FAEAHDaly er al, 1991; Rotinsulu et al, 1993; Satyana
et al., 1999). 1 A3}, AF(horst)? A7-(graben) 271 Y¥
9] HIgFAS 7HX A PAJ=QtkFig. 5a)(Satyana et al, 1999).
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Tukan blocks)o] B Hwe] o5} 3 QeyAlo} ZO & o]5
EHA 2172 A7) mpo] @A, F7] ulo] A, Ezte] A Al7lol| &gt
HA(Sulawes)?t F=3H HcHGarrard er al, 1988; David-
son, 1991). o] JFo & HEE Ao F5o| Wdslo] HZHE
2 Ao §7|shAl Bl FRH0] dofylth. FR9He] 4
T2 55-TA B $33 38ES 127 2 U6tk Fig.
5b). o3t 9 F2EE A9 S5k AFE] L, A&
HE A gol= A9 YA Y=tKSatyana, 1994). W53} +
252 AP E Zeuigt 557 Ao FF= HAAL QU

FEo] BAI= oAl tiF A9 FFoE E5-HA kY
YRR} ek, $7] SR|aAloflA 271 uto] Aol HE=sf
9] A gl sl FH o2 olF sl A7 dRIt ER et
gl SESHHA A5 FEfo] BA7F §7I5HA Hr AR FERe] &
A5 71X%1 P5Eo] AZoA &0 HulE|al, ulo] oA A]7]
HEHEA A 8715 POl dEEo] BA-HE W R 2§
sto] B AEjuiet Ao E5-FA W 5, 39S 2 A
ohgitt Hujal 27t ARt 8719 A Go2RE EHE0] &
FE o] el AT $E 0 AR FEdhe HE = Ho
o, "sizt A A Qo] F2GH A A|ARle] Wdsklt
(Moss and Chambers, 1999; McClay et a/, 2000).

ol

3

5. M % EIH

O
:

5.1. HEZ|E 2X| SA

HIE £X]= A8 EHZ0& F21Eo] Qlar, Tkt 7]6ket
< FAFCE g1 ok 7RI AlsHA WS W2 uj&ao)
E, HAY B34, A9t stdre g AgE]of ¢
S = w2t EA Abdo] L&
AL, 7oA ZE Al XA AE HoETHSikum-
bang, 1990).

HIE BAE S5k Qs A B85S shiolAFE 2t
2 eg3(Tanjung Formation), H|2to|&(Berai Formation),
Q}E71&(Warukin Formation), TF&2(Dahor Formation)2.&
TEEcHFig. 6a). Hoki9] 32 7]Hieto] SYEHA P44
AT SXlok= EASoIt §45 S i 2F 2,5000 m
of o]2H, BA E& Aol FAL, AT} GEOR JIHA A
HHog ghopditt. e85 ] Ao|= ohiet AR 5o
2 EEHKFig. 6a). o B S A4 (alluvial fan)ollAl
B A9t ARE, MY, Agto] $Allsk, AR=E 7HAA Mo E
50| LA It AR TS siRlo] AREHA F2 Hsfj]
A EHAE At o]3]Hmarl)e] SAlsHEHKusuma and Darin,
1989).

TS B4 2 U] wet shRoARE AHdE EAt
A-1, -2, -3, -49] FAZo=7 FTEEKFig. 6a)Satyana and
Silitonga, 1994). E|ZAA-1(Stage-1) EZZ2 ALdlE FAst

= Eo] 7L v
SPIHAE FE olE 7HES b7

Age i i Age NW NE ;
Ma | EPOCH Formation Tectonics Ma | EPOCh [ itai | kutai | Barito
Pleist Quaternary
Pliocene| Dahor Metratus Pliocene] Dahor
7 orgogeny Kampung
u Upper u Baru =1 . Warukin
104 < ) 10
o = Regional o
1g|M 5| widdle uplift & inversion 1g/m | paikgapan |
§ S Kelinjau LT Warukin
20 L Lower Proto-uplift & 204 L :
inversion o
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) ‘® &y - Bongan
©
wlE| V| & | Midde _ s 5| o
S Rapid 2
=2 L basin subsidence ot Bleng| aten
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2 U BR==BA| =
404 U § Stage-4 Regional 40 (i Kiham Benun_—\:/fl\ir‘:\
i o subsidence Halog | == ToEm
12| .| e 18| m| Zpe e T
glm| 5 Stage-3 8 \A/?,JN
. S | ~[Stage2 | Localized hvi L~~~
504 = [ 9 . 50 - Kuaro
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Fig. 6. (a) Stratigraphy and tectonic events of Barito Basin (after
Satyana and Silitonga, 1994). (b) Stratigraphic correlation between
Kutai and Barito basins (modified from Moss and Chambers, 1999;
Wilson and Moss, 1999). BK = Batu Kelau Formation; BA = Batu
Ayan Formation; BB = Batu Baleh Limestone Member; PB = Pulau
Barang Formation; RM = Ritan Limestone Member; U = upper; M
= middle; L = lower.

+ &5 &5 ol A} AgH o Baghct. B Gl o
Eo] SHAIA NN EHH HoZred bed)T Ego] EolaL,
SE7F A WEolA] = 714 dUTol EH =] AlFs Al (Fig.
7a), AAA o2 5P E= HEo] LASKstream- or flood-flow
dominated) $2AAA] E&Z, 344 (acustrine) A2 Al
A (prodelta) 01930l EF= It S04 EHE
Z94 EAQto| F4A BxEolH, 84 55&9 gy fHoA =
8 AFYE et} EHEA-2(Stage-2) EHFTS F2 oH-
AZF(fluvio-deltaic) EFFOE F/dHtt. EHEA-17 -29
AAE AR 8719 H4] F(erosional hiatus)S UEHE=
HgHoZ o AZHSatyana and Silitonga, 1994). ol+ &71et
A SR &9 vhAe BAQl =X (doming) THEUS A
o|t}. §7]& st 7|AH(base level) HatE st & At} At
743 AR Bl o] 2 IEdsitFig. 7b). olE A2 294
9] Eo] gt ARIe R Ao s Wdsty, g4 A&l dm
oto] v E £2)9] £33t gA} H37} et o]t s
A BHSES ARE 7HEA fAIZ2Fo B4 H&A(crevasse
splay), f71&°] 53t Ald 9 Ag5o s Wl
EAGA-3(Stage-3) EASL diF msHE siEA(glau-
conite)Z Eol= AldSo] Ueh, o= g4l 4] 27l
£ 2AW A 1A sizlZ AR F71-371 oA <t AN
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Fig. 7. Outcrop photos showing typical lithology of Barito Basin. (a) Red-colored sandstone beds (red beds) of Tanjung Formation in Miyawa
area. (b) Gray sandstone beds of Tanjung Formation, intercalated by thin layers of black shale in Desa Lima area. (c) Bedded limestone
of Berai Formation at Lemo River. (d) Coralline limestone of Berai Formation at Lemo River. (e) Interbedded sandstone and claystone of
Warukin Formation at Kuala Kurun area. (f) Conglomeratic sandstone of Dahor Formation at Kahayan River.

9 3139] HFo g A% nearshore) EZAto] A5IC} Aot EA
&2 R STt el Al o] AR, Ak E7t E it
I ARFRIels AT E FAE R A B St A
(shoreline barrier), 4504 El&E AlFALo R L€t
E A -4(Stage-4) EHZTL T2 AU AL ofAdLHsub-
littoral) 2730l EAE Tt o] Al7|= 24 F7do] ufe- FyH
AZ12 F7] SIAIA &=, E915 Wl i (trans-
gression)¥t E|(regression)Z I8t AFE 2714 E|F 7]F0]
ez Zlo] EAolt. s Al7]olle sid/d Al o]3]fto] &
Alstaz, siEl Al7]olle Al5jde] 2Hd AAd 2 A YAkl &
At EAEA -4 EHFE AR TSl tiHlEth

Hjglo] 52 BHYSS 4T TAR 91 9lor, YA HiskE
HRO R o}, S5, AEE FEETHFig. 6a). SHF- Hlgto|g2 4
3]} 013 wTFolH(Fig. 7o), FF ol T A
Z A3t} Aoz Agjeto] LAskL, AR Hlgtold-Z A3et, A
EQL o|3]%to] W55l= EJFFolt). opi Hgto|3-Z Atz thA|
(reefal platform), SHF H2tol52 A4 B0 R sf=T.
Hjjo|5-2 HiZ|E A8t opja}, £19] opl-olAl(Asem-Asem)
A, T E(Pasir) BAAE & Y, EZ0 2= FEo] £
A9} &7+5(Bongan Formation)¥} A= wAtste Wt Zo]
EAo|cKvan de Weerd et al, 1987). B Al7|= &8 1A-%7]
mho] QA2 A Qirt.

T35 HHE £4] E&29] §4 A Yoj|lA & =1, sHR
9] HlgolES AP 9 qltk. ol et IA A FEoE

7t 7Rs ol Fig. 6a). &, 5] A%, $579) A, AR
Aet=0 2 s 4 QK(Siregar and Sunaryo, 1980). °|& E&
FE2 ofiobAo] HitkE o2 HxIotHA Wt o4 (pa-
ralic-deltaic) 4914 F& EH =it} F9+= F 1,000~3,000
mE A U1, EF A|7]= wpo] Aol

o3 T2 AR HER 4949 vAdS(immature) E8S
0= o9 RS FAY AR ¥ o} %= 2F 600
mo] O|211, WiEHE7} ok ARAIAR /o] Eefsich. 1
U, Hj2HEA 7]RiRbo] 8713t A9 wet AiHos FAA R
T A0E e, o] AYojX= viE A=t THS B =
A= = AUtk EF A7l= Z2to] oAl-ERfol AEA 0|

5.2. HE|E 2X| E[Xgtzy g

A} 2719 BlE| 28] iAol rheiA] o= AfudQlst
HA BRI E 2| Fof| A1 Eo] 28] SA-ds W] Gl AlAE
o] WIsI3ith. o|= Qs E&7ts-a7to] BAE ] FAAIA
A&t o4 EFER o]Foj sHE e&g5o] EFE7] AlReiit
(Rotinsulu et a/, 1993; Satyana et al, 1999). 7] oA St
sgo] olt SjHgAol HA-IF B0 WakAT, 1 o]
ok &HQl SJF o= sfgRtgo] LAlsHA sttt ol A
&9l o7l oA B0l EAZo] FH @Yol 7] 9
QA-A7] SE|aAloll= Y MR F/8E AR 850l B9
Zo=Z P YrHvan de Weerd and Armin, 1992; Rotinsulu
et al, 1993; Satyana er al, 1999). oA <t Zjgieto] W&
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¢

= AU o], e djygego] fAlstt. EHEES A
Fo} B4 29| o] §7|1 7oA FFEGleH, 2 Ak,
oPd-54 Bl Bl =9Itk Satyana et al, 1999)(Fig. 8a).

%71 23N sfE7t FGgFoR dojit, ol LAEER0}
a Fejue] 3500 71R1gE AR ofAR. o] & ARA|9] ¥
92 ST IA-ulo] @A Al710f| sixlo] AgE]o] HE ARt
gl 55 2o A5 = g ElFEHo] LA, 24 4
A Hofxe gL, sl gFo] SAstA stk Satyana et al,
1999). HHE EAoflA] $=4l0] &2 of%F 2gollA E|ZH Hzto]
Z9] e E2iE0] 37] Aol Weol3ithFig. 8b)(van de
Weerd and Armin, 1992; Rotinsulu er a/, 1993; Satyana er
al, 1999). Hjgto]59] AR ZE Bl T 1A/ B4t
Yo|al EHYA|FolA= AFS 2 BA(reef carbonate build-up)
9] 7k A% Utk ol2fek RIS EA2 A7] nfo] A7HA] A
&0, AEFoRRE FFEE A FHES AR <)
SRR EJFo] AU

mpo] QAof| Aokt At} wlekEA AHHO) §7]& Qo] of
E7} dojital, o]= QIsf thRES] e et Ao At &
7do] w0t 8718 A9ogHE EHEC| fYE/] HEE
Ao = &2 & MR Esl= A E85o] WdetlthFig.
8c). 37| Hlo] Ao]| Soje} HZHFEA Abdo] ThA| §7]5to] HIZE
2219 ZHEFA A7Hisostatic subsidence)E doZit} o]H
B7125E FUE EEE0] = A vE FAY dF15S FAst
#HTHvan de Weerd and Armin, 1992; Rotinsulu et a/, 1993;
Satyana et al., 1999).

HZHeA A0 §7])= SElo| ABRAIA] X|&E o] SA4HS &
Zo] R 11, E2tA-A2ZF(molassic-deltaic) EIFEQ] =
0] QA9 t}gF0] EA = tHvan de Weerd and Armin, 1992;
Rotinsulu et a/, 1993; Satyana et al, 1999). o]2fst 124 E|

12°E 114°E 116°E 18°E 12°E 14°E

A FFe AT BRIE Aol IS FL AtKSatyana er
al, 1999).

5.3. FE0| EX| M ¥ EXstH

FEo] BA= oA BAIEA Al7loll d#e WX 25
o] FAEHA AFEGI. EFE Fgo] YgoHA o|FoA = £
A A& Aoz SHAYA E& o] SAIH YEaL, 55
Aol A= Bl ego] AlskITH(Fig. 8a). si-Tt 27| FF2
E AZE 29| g7|RollAe SA, Hafl/At-tiEe o=
B BhslY S o= EHggo] HolA|YE, & A|F9 g7
A= Q7IAZ1RE sgggol SAlsH] A& A[99] §7|FHE H
2] yheiA Ego] wHEolAA HrkMoss and Chambers,
1999). wetA SAIBN 4 E& o] A FEfo] 229 713
ZF2(Kiham Haloq Formation)ol|Al & Uehy, vlE|& &3]
oAE ed&at diu)EckFig. 6b)(Wain and Berod, 1989;
Moss et al., 1997; Moss and Chambers, 1999).

71 ofleAlolA A M7 DAl(sag phase)ollA= &+
Zejuigt X99] o] asy| Aldskal, FHA]] 3ol vet
dth JejA A9 B2 FEo] o] J7|A Hol Z5-4Ql HAF
AA] Al FHAR] E-FAIA 7L EEgiTt ol2fgh 49 HelE
FAJd FAHQ Ad EHS0] ofetE(Atan Formation)o|THFigs.
6b and 8b). °] EAZZ FAIGN HASH 1 FHY 7HeE
5% g3 Qi) o]e} g Aol oA E-E FAL At do]
ddsl=d|, ol& HHEHlE| 43¢ SU(Batu Baleh Limestone
Member) B+ AltilZ(Kedango Formation)°|2} 51, HIE|E
E29] Hgto]|FolA el whaAdy A7t FAFeltHFig.
6b)(Moss and Chambers, 1999).

7] wio] Ao]] Feo] EA] FA A FofA §7|7} Dojuar, &
Alof| wio] QA E|HE Fgo] o|FoiFirt. 87| AHoA He| Hof

g

r

HeE HgE 12E 14°E 115°E 1M8E

(a) o
4N 4- N
200 km
2N i 2N
= . it
» >
e O "
N 0
\
J
%
N
e
\
|
z8 »J 28
\ .
/> i -
A 7
T ﬂ\ﬁ/& [ Land 1} Neritic/ prodelta o
an i=1)
b “' J [ Carbonate ~ # Sedimentdirection | 4°S ." i
W ‘ ] Paralic (Tanjung Formation in Barito) W ‘
[ Open marine

w(€) 2 \
4 s

200km '\l

Tarakan
Basin

[ Land
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[ Paralic (Warukin Formation in Barita)
] Ovenmarine

» Sediment direction

[ Land # Sediment direction Lz i
[C-] Carbonate (Berai Formation in Barito) 2 '

[ Paralic =
[F=7 Open marine

Fig. 8. Paleogeographic maps of Southeastern Kalimantan during (a) Eocene, (b) Oligocene to Miocene, and (c) middle to upper Miocene

(modified from PERTAMINA, 1980).
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A Qe A9 §& Adojlr= Y DAY E&Hsag phase
facies)o] UepaL, 7]&o] WEs) I At S2E A 9 A
FHOE w2 AojA A EHFE EFdo] UeRdTthMoss
and Chambers, 1999). X&231 87|12} tlEo] FHZ<l =7}
dolu}, 71&9] wksk 7 (proto-Mahakam River)ollA %125}
£ A AAde] WEsty] AlRbelgitt. Z17] wlo] A A
A2 7180 EHE FAL A, jHleiAd Al Holel &
A= it Moss and Chambers, 1999). ©] Al7]o] 425 &
AER TAH F281E(Pulau Barang Formation)o] E&E 3]
tHFig. 6b). EFEQ] 352 870l 23t 719kere] Al Al 5}
AFHE(Sintang volcanism)oll 93t S EEC] & o]F3th

371 mpo| @Ajo] mfsizt A2 BlASE 20 Qsf w0l
2 AR Al A QoA vFRALR SiE7HA] ElAE0] &o®
AR s, W uhtE(Balikpapan Formation), ZF&HFS
(Kampung Baru Formation)°| &% 2 H(Figs. 6b and 8c¢),
FAHA] At Feto] BA7IA] SHfehe EAEL Stk Satyana er
al, 1999). 191 W5 Akt Bajal A Gojifs S 4]
(Kutai Lakes Formation)”} &%t Moss and Chambers, 1999).

6. HIZ|E 2X| AFAIAH

6.1. 23

HHEE EAoA ZUUCE sH5 ey 7139 MY,
AES, Agto] folt}. olg2 A= Y
A S 7, G sk 24 SAROIA FEsta, A
08 ZASE Efolth. £4 §F © 99 A5 Zijo]| EH,
SHE e5 MY A SR7IRATHTOC)Z 1-20 wikel™,
ARG 200400 mg HC/g TOCO|tHHeriyanto er al, 1996).
78S F2 &4 AT 344 27 Fefso] 4o
S AAE A9 FH7EATS 0.65.4 wikolw, st
L Aeh39] FR71HATFL 43.6-65.9 wthE HE B2 Foz

HAHRotinsulu et al, 1993). AFZ1E FEAT A

FTHGATE 1.3-4.2 wiko|H, Ae39 FIH7 8T 44.8
-59.3 wi%olth. 7182 %4 A& 7199 A=A g9 17 &
Alshe, & BIEZUolER FAHH. 4aA4(Hydrogen
Index)= B4 40-130 mg HC/g TOC, &FE71500A 60~
190 mg HC/g TOCY H$E 7HIcHRotinsulu et al, 1993).

i
=l

6.2. MRt

HHEIE ZA0A gl AR F7] ol sy 3l 57 &
4T A, 371 vroleA|9] Rt Bl S QRIS ARe, 7] &¢
AA-37] il A1) o] st HlZtels At Yelt. 7]
HF oA edo] FAHE v 1L, TESe] At 7
Ao A Slnt. @S AT Ak B, A
(Kambitin), BHRE, FF31 F410]A] ofu] AFSo= &1l

H|gto] ehatiQt T3t AldhKerendan) |44 71A HHEZ0
= gl ik

SS9 EATA-1 oA E SAAYA ERoE At &
a4 A ARl fsi, di7ll FAPE 30-50 m A== A
R1tKSatyana, 1994; Marheni et al, 2009). E&TA-2 719
S Y ot AR Ego] mie- gSskar FA7F 25-30 me] ©]
2o, Bt FFE| 20%, Bt FAH=7F 156 mDE FEA it
(Satyana, 1994; Marheni er a/, 2009). E|ZAHA-3 A=
SHE] Al7]0] B 2H st Al AlQe] RSt € R3] AR
Q1 S AR A9 dshdolA Bl AE A4 Aljte =
Wi THE 21%, FHEE 10100 mD HE2 BIEITHAslam
et al., 2017).

F1159 ARUZ TF AFS AR FAZE 10-30 mol
o|21, Bt FFEX 25%, FIEE 2060 mD ofct. HjetolEo]
Al R AR AlS X EAoR F2 7iACL HUINCEE
SRkl Qlet. AT FAA ZRIE HjZte|E AFY =82

mDo]t}.

6.3. EHE

HRE ZA|oA "ol ol Tolre Y 40
SO IO AR S ALY, HFelS olelY AlY, efR1S
o gAlsk= Mld 5ol At 7] 22124 3 HaSA A
52 77 800 me] o|2H, 8 ARSI S &H5E F
2oz g glo] a3l SAY AT ArH(Satyana, 1994).
T30 AL JA| AR AF HESH FAtEA G

2Est3 9ol 9 5ol St

N
-

o)

8o

bu o

6.4. EX

HIEE BX]9] 12 EFPL 7] ulo] QAIRE Qd 4= 7=
250l sl B 571 o] AR Q] HZHEEAAL 2]
o] §7|=WA A A vEo] & Effo] FA=U E2t
o|QAe} ETto] AEA] Bt A AATL §7IHAL, S5 4 ©F
5ol 9Jgt MgS Wkt o] A)719] 2 52 7] EAokd
T2 EHE o) & skth B4 E5E A9 54 A thoflA]
HAH 12 EYL guS QA v S3720 SAskE 19
oz HARER, B £, 72 SAEY, $44 UX|oFpinch-
out), 452 UE(build-up) 5°] 7Fssith £A19] A&7} &
2 72491 Hyo| o5t Ef 127t A9 FHEA] =t} Bon
et al(1996)2 £7] BZ0] WHPre} F&o] HHY s FTEok=
7P3e] & 24 (Tanjung Line) AFskithFig. 3).

6.5. e 44 U o|F
HIEE 2ol 9] A3} #i&(expulsion)o] AJZHE A]7]
£ gk 20 MaolH, 57| ulo] 24115 Ma)oll E4291 iZo] 91
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THSatyana, 1994). o] Al7]o] oH& §Pg30] F4 &7t ehale
2 A A ot £5], #A] E5& AGoA 242 i
4,000 m H&=olA BHE7] ARG, et Yol A&
5 WFOE o|F5l| AFSIGIH:. 27| nlo] @Aof| 'S ofv]
A o= A&, o] A7l HiZHRA Abdo] §7|oHHA £A|
o] doju 72 EfSo] FAEU. o] of 4 I £
5= {71 olsste] 2 Effo] FAE Ik $7] ETfole
Al(Eeto| oA|-Eefo] AEA)O] €785 2FF1150] ¥ A2 H&
= mEEHA E5 /0] RSl Yo, RIS
U5 Ao AlRolAtKSatyana et al, 1999). E8to] A0
ot 2 250l ofslf 7129 EFEo] =Y, A B4
H EFHERE Aolso] dojut A8t A=A Rotinsulu er al,
1993). @A 24 A=XRo = 0.65 to 1.3)= 4,000-5,000 m 4]
To 95k, 7FA YEXRo > 1.3)= 6,000 m o5} Ao 9]
A gt

2] AR Ax|et etmQt EJFE(Tapian Timur), THZ1
(Paringin), B7FBangkau), "|oF2H Miyawa) A G4 ©4&9]
242 0 YU/7tA A FAAo] ECHRotinsulu er al, 1993).

HZHEA S Bt AUE AR Exsle ol 252 @
A 7t /AGACIES AL & AR dSHKFig. 9a). A
Ao &2 Fof| Fixol= T MUY 4 Aeke 9F
22 A Qo] == o] FasHA Uehdth E9], o2l7l, Wk A
A2 ojn] QAS AT = IS AR Aoy, A FHT
EQt B2 G0 QUe FFIR= 713 JYo|ckFig. 9b)
(Rotinsulu et a/, 1993).

N 1R
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|
(a) 0il & gas Pre-Tertiary
(Fair-poor, early mature)
Gl kg /
/ 1
2°5 / | -
/ |
/ K \X/:‘KBT
/ X&
57 e
| Oil & gas /,;JBE 2
A
l{ (good, early mature) Ny \/l<‘/
| \ \’S p
| ~8 R
/
{ / o/
(I '
\ { | Gas/
VY~ Oil&gas /. condensate
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\ /

\\ ’\ Maratus

«\ Mountains
|
\
% 20km

o5 \ L
3°S \ :

M5°E 115°30'E

7. ZEIO| EX| MQAIAH

7., 28

Fejo] 179 F8 2URL ufo] Q- Tefol 04 ok AT
SolA] A Aerd A, Sk ALt slepg Adoldt. th
29 2U%L 37] vlol oA vienEt 5] nlol 94 Sejol
99 FFHEZ) AFEH, ol 2.6 kmirk 2 ALl
Utk A S84 AL F67Isge] we 2ugoR
QIR ek, Hivlol A Wl HAE ALL et ol %
7\t 45kl BASS XYSH glo] Feto] EAoIH g B2

Z¥9MRo = 0.35-0.6%)2 FASHHBurrus et al, 1992).

7.2. HEL

FEo] BA]9] £8 AFUZ 57| vlo| A|-Sto] A9] HiE
g} ZEEHRESOl &5k A AR -S04k At
EAZ2 Z-A Higko] QA3 B8 sl (distributary channels)@}
ZAJo] QAR A0 AHR/SHeoA ERH AlQtoE F/4dH

LB OOl AR =2 3EEY Feed T T gt
AFolct. 1Eu, ARAY F4L Fol7t HofA WA £/474E
9] ks o} At A AR RS0 E AER ARl g
g Ax(reef)7} §451tHe.g., Dunham er a/, 2001). B4 &
Z= T2 SYIAA A7] vlo] A st FAEEUL, YHhE
B SHFU A A719] Az AR AR oE Hagt
t}. TJ8tof #Iske(overpressured) oA A5} S|4 &
AMASt AFoIAE eeleart A5 HAE T

Exposed
\ £
2°S N g U L
0il & gas K:\\ A kBT ’[//O
(Fair-poor, early mature) X)/Q /'TJ BK
B o =
BG4 T

s e a >
i /‘

\

|
i \’“" Oil & gas
(good, mature)

\
‘\
| Maratus
|

|

|

Mountains
\ \
\
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\
S 20 km
\\
3'6+4 = o
T T
115°E 115°30'E

Fig. 9. Hydrocarbon generation and migration pattern map of (a) Tanjung Formation and (b) Warukin Formation (after Rotinsulu et al., 1993).
KBT = Kambitin; T) = Tanjung; BK = Bongkang; TT = Tapian Timur; BG = Bagok; WS = Warukin Selatan; MS = Minyak Selatan.
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7.3. S

Fejo] BAol Fojzow Bushe Wide] ZAHA o
sk

Sl FAfst= A, *e‘ %*, A A ol 91 9gE
]

Siell FAgt *1]0

Qa2 SRS AAEE Y
o Sl 4215 AEE AYL Tkl LA i (hydrocar-

AT mTT %jlﬁ‘l‘ L
bon capillary seal)oll & JFS Fr}.

7.4. EH

FEfo] BAlE 57| nlo] QA-Eto| @A 9] v uliga} ZEHt
S30] Washe T2 Edol 7234 28 Edo] 39l 4
FZ9l EFY = TE0 7 29l ujANLRE(four-way structural
dip closure, fault dip closure, and crestal faulted closure)°]
o}, ofZet F& EYES BA9] 97N, B, 5, A B85
w3} PeiE 727 Asje} Beisel gl B4 Aot B

4,000 m A%, 72 A F7E 5,000-6,000 m AEE EEA
et Bk l 2 15l Bid Wiy} Sk ARAC] AT
AZAA 4 o] AL, GFHE ) YEF 029 o5 At

49 Aoz wuslalt deA A4 FA% 2elnd B
o] 49, AdEoz ool 3R B, T AR A

€715 k.

8. E9|

8.1. HRRIE EX|9t FEl0| £X| 4

Lkt FESo A2 Atslol RIS HE BRI} T
o] BAL Ju 2719 2, ARY Y P2 Eo] Yo
o, A80] A ol= W A9 yHo] & g4 JHTable 1).
JFolE BFR Bl2E BAE Fefo] B9} vlwg of @Rt
Al frAdo] vie- egE Aol TAHAL, FHiE o AT
-2 Zlo] EAo|ciMason er al, 1993). ol&3t Afol& °]5H3P7 1

MOA|AHE] Bich H

sisfo] 27lofe A7} Yehta, 371 plol oAk 24 4

ol o7 43 9 F4u30) o) AT AL AT

2SS ARIL F1 A B wEe A 27 Ao g
Hog pudht gudel otk 725 BA7 el 37 vt
o] 212} Bejo] oAo] YA A1 Aol HaEEo] %
BA AN YHUSET 4359 Wdo] BolsrkFer-

guson and McClay, 1997).

Sbo] WA} of5L

$H5e J*HLZ OHOIN HEi271 B, B
Foprdp)oR ofFSle) W72 s 2
o 22 37 wloloAle] Ao, &
71 Sotoloa] ol A1 YA 29 WY FUE 3500

Aoz FA Sl

Asf = BA AfALE TE e 4
Q7N BAS] F24] Zstet AfAILE e f30
<8 £ AR E

HHEE B2)= 141487](Paleogene) A17%Eol| Q]3]
o] FAHHUAL, A7 Hol T4
T Ue T AL HRER: 250l B4
s3] 2z - o WahHA ARl
AAEHE BT,
Aoz Jiysta A7|A HHA 3
Hg3), ol AFY
$71-%7] nto] QA of w2HEA Abo] g7of ofsf EA|7}

% glof olwiA]

Aol

duE T

"7} 9, ol
ol ool

YRS

4 7o) FHA Lol I

7] oAl

2 0oluw
250

o E2g 4 ATt %A HYBH T

zog Ade] HAElT(Y
%Q3 &

el 9 4 itk

EEik

of H]tfy EA|= Hskslgit. o] Al7]d] 2|9 S5 fore deep)

7t 5] A,

a7hHE 4 e 7]

Table 1. Summary of petroleum systems in Barito and Kutai basins.

o] <lg} Legko] F
A Z2 5 Y. TR o)

23] w2 wo] Hal

Kutai Basin

Barito Basin
Petroleum Syn-rift graben-fills Post-rift deltaics
system type (Tanjung) (Warukin)
Source Mature shale of Mature shale
Paleocene to early .
rock . of Miocene
Oligocene
Migration via fault zone, lateral via fault zone, lateral
8 and vertical and vertical
Reservoir Eocene alluvial fan Middle Miocene
rock sandstone deltaic sandstone
Trap and Major structural traps, Stljuctura.l and
stratigraphic traps,
seal shale and fault seals
shale and fault seals

Post-rift deltaics of
Oligocene

Mature shale of
Oligocene

via fault zone

Oligocene deltaic
sandstone and
reefal carbonate

Major structural
traps, shale and
fault seals

Post-rift deltaics of
Miocene

Mature shale of
Early Miocene

via fault zone, updip
migration

Miocene deltaic
sandstone

Structural and
stratigraphic traps,
shale and fault seals

Post-rift turbidites of
Miocene to Pliocene

Mature shale of
Early Miocene

via fault zone, updip
migration

Mid-Late Miocene to
Pliocene turbidite
sandstones

Structural and
stratigraphic traps,
shale and fault seals
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FE EE-EEA FAE B B4 EA FAA oA
AR eolranEol ol sste] 24 Efol AYAA ESiTt o]
T EYO|AEAIA] A&E HEREA AMRY] 7|2 X7 H 2
ofA T30 RE 71X FYof =LoIGith sHE QTS
AT} gh4t o] UL 7hsdh Eefo] Q-EEo] AEA|
of g7t A=l o] HlgtolF5o] A3, FF AFITY AR
ols 2 HAE 4= Slr}. WA, HiEE £X]9] 8 ARAIAHS
SO s FAIEAN DA {8 FETOIA IIE T
7N @A {30 sfgEciTable 1, Fig. 10)(Doust and Sumner,
2007). AT AFAIATE I ou Aikgo] WA] Tt

A FHES A 559 & A Qo] = Fxshy iR
SAENG BYZolA AYito] o] R0l BA| B5& Ao =35t
=o] HiE A7t Fol §eleart AE o Il B A2 A
A 0= viE A7} Wokk Af Aol SESH] Lt HiEE
A9 B G359 vE AT}t A2 HEREA Abdo] BEZ
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Fig. 10. Development of petroleum system (PS) related to rift basin
evolution from rift to post-rift (foredeep subsidence) stages (mo-
dified from Doust and Sumner, 2007). Details of petroleum system
are summarized in Table 1.
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Fig. 12. New prospective area (West Barito High) for oil and gas
exploration in Barito Basin (after Kleibacker et al., 2015). Petroleum
possibly migrated from the proven Barito and Upper Kutai basins.
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Fig. 11. Possible petroleum traps
in Barito Basin. Not to scale.
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