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Lacustrine source rocks and produced oils in Block 15-2,
Cuu Long Basin, S.R. Vietnam

Masahide Shimada and Takeo Aoyama

Abstract ©  Japan Vietnam Petroleum Co., Ltd. (JVPC) confirmed oil accumulation in fractured granitic basement
and Miocene sandstone at the Rang Dong structure in Block 15-2, offshore S. R. Vietnam. Since 1998, Rang Dong oil
field is producing oil from both reservoirs.

The Cuu Long Basin has thick and wide syn-rift deposits of the Oligocene lacustrine source rock shale which is
confirmed in over 30 wells drilled in Block 15-2. This shale is dark brown, very hard with oil shows, high resistivity
and slow sonic velocity. The source rock potential is very high with 1-4 wt% of TOC and 200-700 mg/g of HL The
kerogen type is dominantly type I and is highly oil prone. Although the shale encountered in the Rang Dong field are
immature, it is estimated to be mature to overmature at the center of the basin and near mature at the proximity of
the Rang Dong field.

The characters of the oil produced from the fractured reservoir and the Miocene sandstone reservoir in the Rang
Dong oil field are commonly high wax, low sulfur and 35-43 deg. API gravity. In another structure, condensate (52 deg
API) was found in the weathered zone of basement. The oil maturation confirmed by biomarkers suggests that the oil
produced from basement has higher maturity than Miocene oil.

From Sterane triangle plot, these produced oils are confirmed to have been generated by the same source rock which

is the Oligocene lacustrine shale.

In a few wells, a fracture-filling “Tar-like Material”, a possible obstacle for production, was locally found in the
fracture zone of the basement. It is largely insoluble in the organic solvent and more mature than the produced oil.
Biomarkers and geochemical data suggest that it is generated by some sort of cracking byproduct.
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Fig.3 Schematic play type of Rang Dong Field

23 J—-OrHERMORRbE

Figdld7—o o #figt oot EoSsME o0
EbOTH2, BEEI2EEICEshE, 10127
FFv—RABOEMEEERET 5123 F
FRARETHE ~ BT O E T, ted ikl X o TRES
HRIZETFEZNHLBODRIFIZHEEL TS,

HIEEIZFRES DS RE2EH®K LEDETH O,
KETHLSHIT S,

TSI Fr—HBT LA 3EROEEVE TSy
Fr—RETAI L2 TERESN S NS v T
T, BEHEEOREN I ER-TWS, Tl
H~WEFHNE T L1349 F e v Iro—T v —
BB L, WM E 28D O iEkie s ir g &
OEOBFRCHDIRAMN L — I OEEZREZLTNS,
15-2 95X Tl L D B3 &L Uil kit & h3 i 1z 5 <
FHLTED, EBIZL—NEINELOHSEMTHS,
BT R TR S Ntk HER, KESETS LA
BEIZLDZhEO by FICEHLTWBEELZ SN
5,

24 15 28K &S R mBEOME

152 §KK K, X b F A EFh O 120km 1260 E L T
W3 (Figd). AHLKXKATIE, /A7 R—#liHES0 > HE,
WE—mMHBEELE—OIH-—FEN > RE2HTS
HBOBEDNDHAL, EROFNA MEESHERS
H, R{EAKFEOERVMFEINZZENS, 1992 F L
DAEESGRWCE S EREERBL L. 1994 FEm06 4
DOREICHL, FhEN OB RENL, =0
LI LROMEE T RO 2 DOMEIZEWT
MM EHEEL 7z, 5> B iiEiE 1998 4RI 4 A L.
2004 4F 6 HBITE, AtyEm, Epd EAHN bt
T4HEEEIL, SELHNPTHS,

7 2 KBRS OB A 5 T & 2 HERE 2 it
IR O P RUTHLE L T b, AiliHIZ Figh 28R
LOI2O0XENAREE HKBE IS rFv—R
frEE B LU RO AR »omEEELTH
O, TOMCEPEROBETHHORKBEMEL T
W, 7> RMETIE, FOlliEeg D a7

fEdin=iE 70815 (2005

i L

Fig.4 Location map of Block 15-2 in the offshore
South Vietnam

Miocene Sandstone Reservoir

Basement Fractured Reservoir !

Fig.5 Side view of Rang Dong structure with both
reservoirs

(Miocene sand reservoir and basement fractured
Teservoir)

Z U F v —RrEEE, PETEE RIS A P TR
%z, ZhENL—ILTWE, ZOMOEIERE
BEEOBRIZAZ2R|EICEID —ILEN, W E
A E SIS ISR L TWaEEA LR S,

3. RRELELRBAORHH

3.1 RRE
311 Z— QR OIRE OELE L HRERE

7—0CHREETIE, UTO3MEORAN RS
NTnzg,

Mudstone 1 : ##f - #5771 <, B3~ B1 MIC#HLE

Mudstone 2 : #i#kK - <, B1JEICTEE

Mudstone 3 @ HAE#EE - JEWIZH L, C~ E BIZEFE

NS OREDHEMIIELIZ DWW TIE, Mudstone 1 &
Mudstone 2 12 it & (Ammonia) DFFHLE E S 1
FEBREE, Mudstone 3 2 BB OMILE (Leiospaeradia) 71
EMERT D2 Eh S HRRE THML - s mREINT
1%, Mudstone 1 & Mudstone 2 |13 & H 5% R (TOC)
H05 % BAFEHERITENWZ EM S, AKX TidRiES




WM B - #Fl

Lie - Twialy, —J, Mudstone 3 |2 TOC 21F# 19
%, SyMFEH 93 mgHC/gRock, rusz %4 7Ty
17T EMBERNSELS, FickEDER—D >
HERRHIC BT 5 EERES LEO o TS (Hung
et al, 2003), Carroll and Bohacs (2001) (il sk AR 1E & %
TORMMS 3 DO (Algal-terrestrial organic facies,
Algal organic facies, Hypersaline algal organic facies) 1Z7}¢
HLTWS, FOa8Icks sy —O Hlfho i
D 2 Algal organic facies D@ (¥ 1 7102t >
ERWHD E—BLTHD, EHImOREE G
#iEEhs,

DBy — 0 MR R T fi ATkl 2 1
TED, BREEEOHED OEE TH+ m, MM
RIETIEAY 2700 m EHERUEATIZE > TRE< AL
TWwa,

312 ®RET—F 08K

ARLEIZH TS LMD B, EHlhoNy 2759

Resistivity (ohmm| TOC (wt%)
oo 1 2 3 4 5 [

2600 .
——RILD) —LogTOC
agsq [| 7 R Baselne = O Sample Toci~
-~ DT Bassine
2700 !
— Iy
& 2750 =
% 2600 - B
§ 2850 __:_'
2000 fLo22 _:“56-_' -
250 _‘5 ~: 
- i
00 180 100 50 0
Sonic (usecifl)
Fig.6 (a) LLD and DT Log from Well A, (b)
Correlation between RT-DT Log derived TOC
and measured TOC with depth from Well A
e weyz | : WollX
= N
=%
o _m‘c‘“"‘ i ?mc. TOC (Wit} 5%

Fig.7 Depth plot of TOC in and around Block 15-2
wells

€S 77
Y EAAN EAEREXEE L TH 10 FisaD,
Hy T4 27 A O #IE direct fluorescence AS7E WV H
M5, cut fluorescence AV B I 115 & W D REAS
HDH, £, WEEEE T B D EE R ETTESSE <,
Delta-T 5B W Z &7 E, @WRIRGEEDERET S5
wrE<Bgzhs.

oL KE<REZ2ZIOL OB LEDBOHME
B EOS#MICER L, Passey ef al (1990) @4IETH
I ESTEMmET — Y75 TOC ZFtEIC KV RD T,
ZO &Iz L Tk TOC 3HEf# & TOC ERfE DM
HAGED NS (Figh) Z &3, 7—0O 2 HRMEHmo
WD TOC 7B 7 — 2 I K D MEE T E Dl
PaErELTHa,

3.1.3 IRRsMK

152 X D4R S (Mudstone 3) IZ22WT, AwF1r
PH A7 S Box—)baT7ERHNWT, TOC, Ov
BTN GC GCMS, ERUF1 FRHEBRREDI
W EmENTWHWS, TOCIR EHDET1~4 % &3k
Wizw< (FigD., 7= #0¥z EH/O 7oy k

800
Type |
BOO (ao
700 ,‘-" / C&D(U) sq
b
wo | | a® i Typell
= 500 | o
\? o
L]
£ | .
T 400 | i 4
TD(L)&E sq
300 | ;
o O Csq
0% © B DW)sq
i A D)sq
+ Esq
100 Type llI
. :
4] 50 100 150 200 250
Olimg/g)

Fig.8 Hydrogen Index (HI) vs Oxygen Index (O
for D upper sequence and C, D, E sequence from
all wells

J. JAPANESE ASSOC. PETROL. TECHNOL. Vol. 70, No. 1 (2005)




78 NhFL - -0 RO 152 BIKIZ BT S MRRES - Eln

(Fig8) ETEikry 71O 7Oy bah, kW
ICWRIRSEE N 2O Z En a5, CEPIZHET
SHIREEE W TOC & HI 2975 #AREEANHE < B S
HETH-ORFEEER->ThWARL, FHRDEBLT
Efids 7~ Milic 70y k&h, TOC &<
NI EMms, EEDRICERAS, RIEEETIZEN,

HERI e Ml b RN SE WD I 2 e 2T T
DI IS MICHWRESEN 2R > T
B, ZRURHUE" Z7 O WAL E AT HER & b S
Wijzth, Powell (1986) At~ 2a X S5iZ, £ 0EICHE
THBRENRELERLZD O LEZSND,

3.14 RFEEDMAE
TR MEREOERDEE D L THAIL 28H

Fig.9 Depth plot of vitrinite reflectance (%Ro) in
and around Block 15-2

Production Index
0 o1 0.2 03 04 05

2500
2800
2700
2800
2800
3000 |—

100 |4

¥
L
03

3300

Depth (mTVDSS)

a400

500 E—Y

3800

3700 || @ Oligocene Cuttings
[ Tar-Like Material

Fig.10 Depth plot of Production Index of Oligocene
cuttings samples and tar-like materials in and
around Block 15-2

Al maiE 0% 15 (2005)

o \\ N Pllocena Asg
AY
w oo
5. .~ Billsg
mlﬁ —
s Mcoans | Bilsa

Fig.11 1D model at a pseudo-well location in the depo-
center, west of Rang Dong Field

(AXY) THRELAZESDEIR 7—o Hifa
gz EE AR LD, E R MRS
HETAREEHET D EABEHIZ 7Oy hEh 3
(Fig9). UL, HEFEEHIEEE D oA iy = h
T 27 o LED BIZEENELS, BREIEL T
Wa, F£jz, Ow 7 INatr® Pl (Production Index)
bHIOFEMESFR—FLTHEY, FiglolomzT k5108
ORI AR U THRE b INT 2 \msHE s .
—RIER—AETFTN T ORENS, LBDEIR
HERR AR H R LTI 14 Ma (R 37 1) i3 Bk
EL, BELRIEKFERZEHLTWAZ EAHEEhE
(Fig11).

3.2 EREH

321 ELEREADEH

Z 2Rl S EHT SR AP EE 35 ~ 43 °
EHMMBEEORMT, ®Y v 2R, K KNV
EVDFHMAH S (Tablel) e ZO L&D IREEMIZMAL R
AN SAERTNZMOES (Powell, 1986 : Todd ef al,
1997) &—HLTWwa, JUZAS > C, &7 704>
mCy®dF 0w b (Figl2) M6, wZEfHLRiES
PR B R TR T L 2 e S N D, s,
Tablel IZRT FVAF /1 T4 ¥ H 18~22) %
BiES (1998) MM L TWAERT 2 7 EEMO /N1
A —H— O S, KEEOFMD T/ (TA+T,)
(060 ~0.78) LA LT F > [Cpy/N 2 H (004 ~ 0.11)
VARG S OHERTREE SR TH 5 2 & 2 BT T
=

TR THREL R FIZRIFEI LT
KREREMASND, FEHPHHE THEIL =il API
LE 22 SHET, JURILT A hLEkBizkbh
TWD I EMS, — KTV D MUY W K b
fER] (Palmer, 1984) 2% TWAZ &Mtbna, Th
ZxtL, 7> RS0 Lo R, 51 AP



SH B#%-#l ek 9

Table.l Character of hydrocarbons from Block 15-2

Basement oil Miocene oil Condensate
API (° ) 37415 (39.9) 3739 (37.8) 52
T — Wax (wt%) 1827 (22.5) 16-25 (19.3) 4
Salfur (wt%) 0.02-007 (0.04) 0.04-0.12 (0.07) 0.02
Ni+V (ppm) 06-1.5 (1.03) 3.7-49 (4.8) 1
Pr/Ph 1822 (203) 1922 (2.06) 278
Saturated HC Pr/nC,. 0.35054 (041) 0.29-062 (0.45) 05
Ph/nC, 0.19-0.28 (0.22) 0.18:0.36 (0.25) 0.31
C29 205/ (20S+20R) 0.64-0.80 (0.73) 0.61-068 (0.64) 0.56
Biomarker Ts/ (Ts+Tm) 0.680.78 (0.72) 060062 (0.61) 0.47
Oleanane/C, -Hopane 0.08-0.11 (0.09) 0.037-0.054 (0.043) 0,03
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Fig.12 Pr/nC,; vs Ph/nCs cross plot of oils in and
around Block 15-2
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Table.2 Character of tar-like material from basement

Basement Qil Tar

TOC = 5780 (69)

52 = 232-268 (250)
General 5 - 0.30-0.49 (0.40)
Property [ oy = 288470 (379)
Tmax — 435453 (444)
Suturated | PP | 1822 (208) | 168183 (176)
qe | PrinC, [035054 (04D 032039 036)
Ph/nC,, | 019028 (022) | 019022 (0.21)

T F — VIR E MR N S e & LT, RiFSE &
DBENL TELRIEAKENA SO EZIT T EM
#£Z6N5, Rogersetal (1974) 1ZH+ ¥ Ciigiis
HMEPICRRALEY — IR EOERIZDONTEZL T
W5, {112 % Wilhelms and Larter (1995) 34t# @ %
FBROWHEBMH THESNEFRAC L D2y — I ikhE
IZDWTHERL, WL DMDBEBEOAEN 2R~ T
Vo,

FHIKIZBT DY — IR E ORRBREOATREEE L
TIRUFO s 2h#IFsh 3,
(1) 44 7# (biodegradation)
(2) JKEEER (water washing)
) BB O BE (separation - migration)
) W7 A7 7k ME (deasphalting)
) 75 vF Y (cracking)
NS OFEEIZDVWTENT S &, TTMAEmrmR
22T, Palmer (1984) %= Lafargue and Barker (1998)
ATV S LS4, HEGEE O REIEREZ 120° 2Lk
TMEMIMEZ TS LFERIZLL, £ /AT
FThNADRTNBETREL, TUVAZMC, &7 7
152 Cy DEBMEMIMERSENI LS ATHE



B &

PRI L, IR EER OFF#IZ DWW T3, Lafargue
and Barker (1998) 75k~ TWWA X512, mIbkAKEDOH
BBRIc B AKRTHRNENZF v ) 7 —Xy BN
S E N O KT 12 50T Cp L F O F1 R (LR #40
C15 B4 LD ¥ ik i (b 5 e £ O (b K B ATHIR Y
2T B8, TURAS DTy o EREMRLA
WA H S, Lal, EHEmESMHHO V<7
WA LTS &, bk RO I RMIZNE <,
HAFENIZTOWC £ 0 H3E m i Z OFEE THREE
MAREET BRI EE A 6NS, [HETEEIZD
WTHE OB RZMEO L TRIZEET D lhE
HiFEHWEEZENS,

7 27 7L MeASRAET 2 EEIZ, KBOBEIC
HARGHHFEBANICRAT S Z & CHRESIEET S
ZEEEASNTWSD, ERENT - HOMBRIZED,
BEEMe A AR T s KRIZEGEhD EEEFEAICL
L, Lirl, ZoHAMCETIE HEolEETHLDE
DOFEENT > FoMiEelP TR, Htmlh
B, COELEFTELWS DOAOKBENY > TEY, H
AN =5 Lk 2 alfEtEnid 5, ZOHAOBEIC
Mo T BHOmLKED EABEL, HEHAT AT 7
T mEPROEEIhAAEEISEETERL, 0
Hidk ) i r o pE I i O FL R AR B O PEH
[l @SR FE BT TR W @R A S S (Fig15) 1,
7 277 MEDRfEHRZRL TWA I EMFA SN
5,

Production Index 4 L 7 7 > /Cyy RN - D ELATE 24
HEOfliZ7d (Figlo, Figle) Z&ms, 75 vF 4
D AlfEEATE L, 2T, MO FREAIREEE
ASLTEELEREAS, WHBEN SREILES
WTHEMRHDZ LN TWaA BEIZELT ¥—
IR 2 iR L 72 BT A S N T Bl O & L T
ThHO, BEIZISvF oV ERITEEORIEROEH
MHiEEERLTVS,

37-39.5° API

Miocene Sandstone Reservoir

Basement Fractured Reservoir

Fig.15 Regional differences of APl oil gravity in
Miocene and Basement reservoir in the Rang
Dong Field

- ek 81

02

018 <> RD Basement Oil
A RD Miocane Oil
016 + Source Rock
Tar-Like Malarial

o
=

=]
Q

Oleanane/C. Hopane
Z w

°
2

o
g

o
a
=

o
)

o1 02 0a 04 05 06 o7 o8 oa '
Ts/(Ts+Tm)

Fig.16 Oleanane/Cy, hopane vs Ts/ (Ts+Tm) cross plot
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Field
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