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Abstract ; The Lower Paleozoic marine carbonate reservoirs in Tazhong83 — Tazhongl6 wellblock in Tazhong up-
lift within Tarim Basin have multiple oil/gas-bearing horizons, great differences in hydrocarbon properties and
complicated oil/gas-water contact. On the basis of current hydrocarbon reservoir characteristics in the study are-
a,in conjunction with the hydrocarbon accumulation process in Tazhong uplift,we analyzed the genetic mecha-
nism of “the Himalayan gas invasion§ decisive influence on current nature and distribution of hydrocarbon reser-
voirs” from the viewpoint of dynamic hydrocarbon migration, and drew three conclusions: (1) Hydrocarbon
pools in the same horizon but different areas show the characteristics of “gas at both ends and oil in the middle”
due to the existence of multiple faults connected with gas sources; (2) Hydrocarbon pools in the same area but

at different horizons show the characteristics that “pure gas change progressively into condensate gas and finally
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into oil from bottom to top due to the limited gas charge along faults connected with gas sources and the hetero-

geneity of carbonate reservoirs; (3) Hydrocarbon pools in the same horizon and same area show abrupt change

of oil/gas-water contact due to the local structural configuration and the existence of tight barriers. It is believed

that the faults connected with gas source and unconformities that serve as the dominant hydrocarbon migration

pathways control the direction of hydrocarbon migration,while the local structure configuration and tight barriers

confine the extent of hydrocarbon migration. They both are the major factors controlling the nature of hydrocarbon

reservoirs and the oil/gas-water contact. It is estimated that the deeper the exploration targets are and the closer

they are to the faults connected with gas sources,the more favorable they are to gas exploration.

Key words: difference in hydrocarbon properties ; genetic mechanism ; hydrocarbon migration ; carbonate rock ;

Tazhong uplift ; Tarim Basin
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Fig. 1  Schematic diagram showing structure location and the Lower Ordovician top structure in Tazhong83 — Tazhongl6 wellblock
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Fig.2 Composite columnar section of the Paleozoic in Tazhong83 — Tazhongl6 wellblock
BRI G AR, ERRIR A IEA L I R A A Al OB AR A
TABB, TERGM EFERGE— T BRBSEER SR UR AR T R R AR S T X



1

W R, 5 IS BRI IS b 835 16 JEIXBRIR R i URHAE S LR 105

AR TAR , W FETE T 1) A WX Ik A ik
JRAEATECE , e 28 LA B o A Rl . 55
8315 16 1 IX T B EH 4L 1L A - 4
B LB 4 7t BB AN [ R JBE A2 100k 1R AR R AR
AR FE W, R TR AR R AR R
Wi T, R A E, 2R B /A B R
DRI SGBTE , AR IS , 5 ABUD BT U
B A o B DRI AR R X B A
RN A B AT DR RS i B T X R
PRI A

2.2 MRS HEHE

HRER S BIE I, B rh 83—35 16 - IX &Il
FEhiZ, RS R B AR AL T BB G0 L2 A
T BB 45 3% i U2 B AR B, T A
1,

R L R B A A R, DABERT A
F2, AN/ T ELERBA S KT A I 16 X
T P S0 L 4 S/ BT e S AR IR AR K 3
H 721 FEFIE 83 S L EENT A 32, (FHE B A
MOILT KA 722 FREp LIl 3, 35 84
R A AR Tl I o A 5] F8 7 32 31 40 2 vl
SPIMERT 22 SR K. B 162 1 = 1
L9 mm FLARGIR W H R 164 205 m’ 5 #
4 -7 -38C A= KA FE RN HEC, 8 mm I
I H =9 206. 67 m® K 2 251 m’, JEIH A T N
0.988 2 g/cm’, JyH I (1€ 3) . mHuL Al WL, 35
H 83— 16 J DX AURRAE A 6] XAt AN [R] 2
MAFAEERESR,

2.3 HSIFMERE
IR R 43 B 2 BH , = T R A SR IS

R R A E R, B 83—3& T 16 H X B R &L
AR B S TR P, A5 RO A5 XA R
PR R 22 57 5 U e Al 2y

SR R A R A

[l — J2 57 AN [ DXl 8 O, PR AR 211
N TR ST s T R W el 1/ R R D 18
FIPG I 75, BN T 5 bl 2 g il B3I BE v 16 It
DX, JEE 1L ZH 2B P <, PRI (1B 4) .
[l — 2 A, KARTMARERAL TP U Fe i . ands
83 FIE 722, 11 5 Wi 208 B 2RI, RN
WM S Wr2GE % FR A RIR AT 0,170,y AHE
AT AL 6] R Ak ¥, il TR IR ER A R A X
JRCPE A TS 5 B AT BIR , 3 0 10 4 3k R 15 7%
AR B TR 83 FBE R 721 FEEIEE v 7227 R/l b
WY SRR (P 4) AT i) vl B AR A7 17 400 iy i
Rk B5 16 X KRR UT I-5 Wrkd n) Fis ks,
M T ERREL iR AR B S BOm U e S E T
TRAHIE, ZJE A Redk Se ) Las kg, N it A
B, SFEONT 2= B/ OB R, SR ] —
HB DX, AN ]2 AL CASEE SR I 3 105 1L 2 7 5 R LS
AR |, Il R B A R g B MU L 2
T AR AE (P 4,181 5) o B, M I SR
24, UR T/ L

[ R = VAN N i T R G D =R 2 T o
PR ST R SR AL AUR, T S W 2Tl bl
AR T AR 16 FEIX (1 3) . R EgEsk
Al Rl L 2 S I PP B R R R —— I
ISR, H b B GEA Rk TN, <R
FARSAE SN i A SR AR, K i 1] PR K
B, SR i R ER S AR A B i, K AN AE S
e OE T e T D W o N (S o KW R W

2.3.1

K1 B 83—iEd 16 FREZEMSMERIFE

Table 1 Hydrocarbon properties and characteristics in each layer in Tazhong83 — Tazhongl6 wellblock
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Fig.4 Schematic diagram of hydrocarbon migration pattern along A — A’ cross-section ( see Figure 1 for section location)
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Fig.5 Schematic diagram of hydrocarbon migration pattern along B — B’ cross-section ( see Figure 1 for section location)

C1 MRV AW RS 450 1 stz )

2.3.2 BEMEHREIREEE

[l — 2 A JR]— DX il (R0 KA 32 SR A
EIESMBCRZHEM . 154 N8 g Xk 5e
TR 35 R 83 =l A, i R 84 il
Ko b 83 I 55 84 I Z (A 77 fE— Al
oAU IS R 2 LR A AR AR
FALOZ R , A RERARE 84 JE (I 1) o HF Il

RIS B R, FE 0 B R s A%, R
OrRETIE R 15— 16 1 X A7, AN RE S
BIEH 84 I (K 6) o Tioh MEIE BT B, BORE
Hh 83—IEHh 722 BEh 84—BErh 723 JF T MEg 4t
HIRAEZ AR A E AR P8 R A Z AT
TEA S 25 HE OB G ) BUR AT T8 v 83—1%
722 b 8435 723 N PN AR R ST Y
BRI, PR IS5 IRW 28 B E R iR AR



108

5 KRR

Mo 5t

EORKE

ik /m

| — | [~AA- '
Wi AR AT WSEB IR

K6  C—C il s B S P Gl o 8 DLIE] 1)
Fig. 6 Schematic diagram of hydrocarbon migration pattern along C — C’ cross-section (see Figure 1 for section location)

(L ANV W2, 1R 1 i)

S RRER AR 84— th 723 FEIX

/N2 .

Wk & X, lansE 622 52T 1

3R BN ER

I ARFAE B PR A7 2 B, SR 2 N
VR A PE Al S R aE B 07 ), ey A 1 TP 45
R R Az B B, R AT X A
FATm () KA EER R

MR LB WIEOT, flanss b 721 W<
FEE N G T [ AL 3 R AR AL A 1] i A8, [A]— 2
A7 HER R N AT TR B B R S

SRR, I o Rl R B Y R T, B R T
B S RUHER SR SR, T U B Sl R B
BN Ul B S 2 B R AR T 1] 1B RS (3R
2) . Ry T5 1 (B o TR ) A, 52
ANEEG TR VR T 3 DX Il R B B T R
JE MR R R /N AR 5 W RS 3 AR I
DXIUPHE B AR B

LEEOr A, B 83—H5 T 16 F XAl A 44
R rE R TR N S T e RN
JZ B Jey SRR T T A5 A 5 ) A i — e P P ]

R2 HIRMAEBEHESEMMSERENIHE

Table 2 Hydrocarbon reservoir variation caused by fault and unconformity

P B % 1/m HE 2/m W/ (g em™) IR/ (mPa - s) Bt %
Perh 721 05! 4911.37 4 980. 44 0.772 4 1.175 8.03
Berh 721 0,1 4 946.00 4961.00 0.796 3 1.333 9.30

0.814 9 ~0.825 6/ 2.162 ~2.725/ 6.39 ~9.65/
721 0,1 5 030.00 5 070.00
Al } 0.8219(4) 2.429(4) 8.52(3)
0.8254 ~0.827 6/ 3.170 ~3.474/ 14.71 ~20.18/
721 0,1 5 355.50 5 505.00
Gl 3 0.826 5(2) 3.322(2) 14.75(2)
0.8057 ~0.848 5/ 1.568 ~5.108/ 6.30 ~10.30/
622 0,1 4 913.52 4 925.00
Al } 0.828 9(8) 3.143(8) 9.22(4)
0.786 7 ~0.798 1/ 1.028 ~1.274/ 8.30 ~8.60/
622 0,1 4913.52 4 952.00
Al } 0.792 5(4) 1.156(4) 8.40(4)

T R R A de/ ME ~ SRR B/ I (R RO o



1 7

&, 5. B R G vh 83—85 b 16 J: IXRRIRER

AT AR S A R L ER 109

PR R E B B R 3, PRIk, o 3
A T A B TR A S B R D 4R A

G R o k2 I T o T i T S s S T
A T A Jrg R T g, DA L L AT e A
L HCAE 5 B A 34RO m, B AR 2 A W] DL e) T 4
i, 2 07 A R TR SR U A ) T R AR

R
4 it

1) ANIa] DAy [a] — J2 A2 v 3 =0 =0 o Y
HAZ 20 R W 2L, 52 B0 79 3 o <, b e] ol
‘{EE”;Iﬂ#i&li%lﬂ)%'mtiwﬂﬂﬁaﬁmﬁﬂﬁﬁﬁ,I?E
TSR E IR IR b AR B Bk, B N &= I,
ARG ) BT = 21 it ) 2R AR B, e
02 A7 AR M) T R AR IR

2) ¥ 83— 16 XM i 2 T 7
I (W FN AT ) o B k75 b 2 i 24

AR G e il s B L il il , ALz 6 75
[ ANTR] , ANEE G T AR )12 # O 32, BT ¢ DL e ) 5
¥, ARG SERHIX, m*mﬁ\
SR IR BT R BN AL B 2R
S M DU G AR S Yﬁﬁﬁﬁﬁ,@%ﬁ%
PR, B

3) JREBH IS A (o IR AA AR 2
ECM () KA A FIMERECE A (55

83 - AIE 84 H T AR AYiE BT, F 3L
JE LA A Tl S E B = ) L3 83 I
PR, AEM R B8R EH W LA E S 84 I
K,

& % x #t
(1] FMEFE, BRI 35 B Z3 4 it S F 50 2 e
A AR E R ()] HFR 42, 2005,40(2) 1 167 -
178.

Sun Longde, Zhou Xinyuan, Wang Guolin. Contributions of
petroleum geology and main directions of oil-gas exploration in
the Tarim Basin[ J]. Chinese Journal of Geology,2005,40(2)
. 167 - 178.

[2] EHOUL AHE, b3 45, 5. 38 HURZ0 b 8% v 4t IX 28 Bl 3%
TR R A M 52 A M SOk IR 5 58 R AUEF R [T ] R4
S HERELE£,2007,18(3) 426 —435.

Han Jianfa, Mei Lianfu, Yang Haijun, et al. The study of hy-

drocarbon origin, transport and accumulation in Tazhong area,

Tarim Basin[ J |. Natural Gas Geoscience,2007,18(3) ;426 —

[7]

[8]

[10]

435.

Lk, 28, BE. BEHURSE D & 4 DX AR IS 0T L A7

TR K 0 — 25 TAE D i [J]. il 5 KRR BT,

2006,27(3) :356 —362.

Ma Anlai, Jin Zhijun, Wang Yi. Problems of oil-source correla-

tion for marine reservoirs in Paleozoic craton area in Tarim Ba-

sin and further direction of research [J]. Oil & Gas Geology,

2006,27(3) :356 —362.

VEMERT , R S, da PO 3 HURSHL 5 4 XA 28 3 5 7
SREBWCR[T]. A5 REKAHT,2006,27(5) :494 -

603.

Pang Xiongqi, Gao Jianbo, Meng Qingyang. A discussion on

the relationship between tectonization and hydrocarbon accumu-

lation and dissipation in the platform-basin transitional area of

Tarim basin[ J]. Oil & Gas Geology,2006,27 (5) :594 -

603.

B TR 6, A5 B ORS8O0 I U i

ZAEHE[J]. A4 ,2005,26(3) 10 - 15.

Zhao Zongju,Zhou Xinyuan, Zheng Xingping, et al. Evidences

of chief source rock in Tarim Basin[ J]. Acta Petrolei Sinica,

2005,26(3) .10 - 15.

SROGNE , R, PR TT, A5 B HUR AL R R R A AL

ZRA T FE 2 [T]. £ 5 R AR U B, 2010, 31 (6)

763 —769.

Wu Guanghui, Wang Hai, Chen Zhiyong, et al. Characteristics

of the complex Ordovician carbonate reservoirs in the Tarim Ba-

sin[ J]. Oil & Gas Geology,2010,31(6) :763 —769.

B X BE AT, HUR A 5 v b DX s B i R &R

WEFELT]. PRS2 (A ARBL2AMR) ,2007,31(4)

8 —13.

Zhao Yongsheng, Liu Keqi. Petroleum migration pathway sys-

tem of Tazhong area in Tarim Basin[ J]. Journal of China Uni-

versity of Petroleum,2007,31(4) .8 - 13.

B'KNJPE EEB, =R, 5 B X A

AEEMERT]. M5 RAR
316 -323.

4[] 3 Ak B B
b B, 2009,30(3) -
Zhang Zhongpei, Wang Yi, Yun Jinbiao, et al. Control of
faults at different evolution stages on hydrocarbon accumulation
in Tazhong area, the Tarim Basin[J]. Oil & Gas Geology,
2009,30(3) :316 —323.

BRI, AR, % MRS eI R B B 5T
PR R —— DA BUOR G 3 h X O L) . Al S R
SRE M5 ,2010,31(6) :838 —846.

Lii Xiuxiang, Yang Haijun, Wang Xiang, et al. Application of
geochemical parameters in hydrocarbon migration studies: tak-
ing Tazhong area of the Tarim Basin as an example[J]. Oil &
Gas Geology,2010,31(6) ;838 —846.

Xiao X M, Liu D H, Fu J M. The multiphases of hydrocarbon
generation and migration of Tazhong petroleum system of Tarim

Basin[ J]. Organic Geochemistry, 1996,25(3/4) ;191 —197.
Hihse, oK B B A, 4. RIS P ALR A RSB AR



110 A5 KRR R 5533 %
THAGEUSOEI [ J] . DURLEHR 1997 ,15(2) 1150 - 154. Zhao Jingzhou, Li Xiurong. Late adjustment and re-accumula-
Xiao Zhongyao, Zhang Shuichang, Zhao Mengjun, et al. A tion as a major feature of marine petroleum accumulation in Ta-
brief analysis on forming periods of Silurian pools in the rim basin [ J ]. Xinjiang Petroleum Geology, 2002, 23 (2):
Tazhong A well [ J]. Acta Sedimentologica Sinica, 1997, 15 89 -91.
(2):150 —154. [16] XIziar, 424, B AR A IR e B8 B 2 i B0
[12]  Hhog, PR, R, % — DI A ZE R AR I 55 R WRLI]. MR E—— I E M BT R 2241, 2004,29 (4)
F TR 62 FE R R AT [ )], HER{ka#,2005,34(2) 489 —494.
155 - 160. Liu Keqi, Jin Zhijun. Ordovician petroleum accumulation sys-
Xiao Zhongyao, Lu Yuhong, Sang Hong, et al. A typical Cam- tem in Tazhong low uplift of Tarim basin[J]. Earth Science
brian oil reservoir: origin of oil reservoir in Well TZ62, Tarim Journal of China University of Geosciences, 2004,29 (4 ).
Basin[ J]. Geochimica,2005,34(2) ;155 —160. 489 -494.
[13] Xk, Bdas, skok B, 45, SRR MG B RIS (171 ka0, B ERE, sk, 45, 8P 1 5l B R g2 1A%
M I B A )] OB, 2000, 18 (3) 2475 -479. JERRAES EYI [ ], Ak 5 KRR BT, 2010,31 (1) ¢
Liu Luofu,Zhao Jianzhang, Zhang Shuichang, et al. Hydrocar- 63 -68,75.
bon filling ages and evolution of the Silurian asphalt sandstones Zhang Nai, Zhao Ruihua, Zhang Dijia, et al. Fluorescence
in Tarim basin [ J]. Acta Sedimentologica Sinica, 2000, 18 characteristics of the Ordovician hydrocarbon inclusions in the
(3) :475 -479. Tazhong- | slope-break zone and the timing of hydrocarbon ac-
[14] HKF, F35oE, 4B, 4. Brhdb Rl 45 B0 2 cumulation[ J]. Oil & Gas Geology,2010,31 (1) :63 - 68,
FECRCHC R TR [T ] A bR 50T % ,2002,29(3) .5 - 7. 75.
Lin Qin, Wang Peirong, Jin Xiaohui, et al. Reservoir-forming [18] Bt ARy, K. BHEARZHIE PREEER RIS
history of Ordovician reservoir at Well Tazhong-45 in the north- JO S A e [ J]. HisEmT4:,2008 ,15(2) 1156 —166.
ern slope of Tazhong uplift[ J]. Petroleum Exploration and De- Lii Xiuxiang,Bai Zhongkai,Zhao Fengyun. Hydrocarbon accu-
velopment,2002,29(3) .5 -7. mulation and distributional characteristics of the Silurian reser-
[15] WXIEFF,Z=F555. e 00 I 9% 7 1 ik & K 435 Hb Vg FH Tl voirs in the Tazhong uplift of the Tarim basin [ J ]. Earth

witite,

(E4#% 100 1)

[20]

[21]

ST KB — A TR [ T]. B 58 6 il R, 2002, 23
(2) .89 -92.

Williams M. Assessing dynamic reservoir uncertainty ; integra-
ting experimental design with field development planning| C ]
//2006/2007 SPE Distinguished Lectures Series. Houston,
USA: SPE, 2006:1 -10.

RS, XKy, WA, S —FRE PR SR AR
PERIE )] AR 591 %, 2007, 31(5) : 574 -579.
Huo Chunliang, Liu Song, Gu Li, et al. A quantitative meth-
od for appraising reservoir geological model uncertainty [ J].

Petroleum Exploration and Development, 2007, 31 (5):

[22]

[23]

Science Frontiers,2008,15(2) ;156 - 166.

(#m 3

O P e e I

574 -579.

Plackett R L, Burman J P. The design of optimal multifactorial
experiments| J |. Biometrika, 1946, 33(4) . 305 —325.
Moo . UGS K AR =4 A AR T]. i
FARS M, 2010, 31(2) : 206 —211.

Chen Keyong. Three dimensional lithology modeling of volcanic
reservoirs in the Changling gas field[ J]. Oil & Gas Geology,
2010, 31(2): 206 -211.

(%t & F)



