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Abstract: Hydrocarbon accumulations of Silurian had obvious differences between shun 10 and shun 9 well blocks due to the in-
fluence of multi-cycle tectonic activity in Shuntuoguole area of Tarim basin. Researchers used a variety of technical methods to
conduct an in-depth study of the Silurian accumulation period in the study area, but no consensus has yet been reached. On the
basis of diagenesis and diagenetic sequences, hydrocarbon filling sequence and charging history in shun 10 and shun 9 well
blocks are determined by fluid inclusion system analysis and burial history projection combined with micro FT-IR, microscopic
fluorescence and cathodeluminescence analysis in this study. Results show that the shun 9 well block displays three oil-charging
stages including Late Caledonian (419.6—398.1 Ma), Late Hercynian (271.5—224.0 Ma) and the Himalayan (11.4—1.1 Ma) .,
while shun 10 well block displays only two oil-charging stages including Late Caledonian (419.6—408.4 Ma) and Late Hercyn-
ian (271.6—236.8 Ma). 3D seismic interpretation of strata section and faults in shun 9 well block shows that, NE strike-slip
faults in Tazhong northern slope are important migration system for hydrocarbon migration in the Silurian, which determines

the industrial oil output in this area. Hence, the key target for hydrocarbon exploration in the Silurian lies in reservoirs charged
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Fig.1 Geological sketch of Shuntuoguole area in Tazhong northern slope (a) and a straligraphic column of the Silurian strata (b)
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Fig.2 Gas chromatograms of saturated hydrocarbon fraction of crude oil in northern slope of middle Tarim basin
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Fig.3 Mass chromatograms (m/2191) of crude oils in northern slope of middle Tarim basin
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Fig.4 Micro FT-IR spectra characteristics of crude oils in
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Fig.5 Diagenesis characteristics of Kepingtage Formation in Shuntuoguole
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Fig.6 Fluid inclusion occurrences of Kepingtage Formation in Shuntuoguole
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Fig.7 Homogenization temperature histogram of oil and coeval aqueous inclusions of Kepingtage Formation
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B URL 24 SR A B URE YR AR T R ek 0 3. R
NI 10 S DX A7 =% 15 10 9il 7 3 Bl = W 300 il 7 A
— R RIRAFTIE.
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J 28 P R G I, LS S 0 S He 4T 8 — R (B>
> a2 i A PR AL, B R AR #E A (Stasi-
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Table 3 Micro-fluorescence parameters of individual oil inclusion

in the Silurian Kepingtage Formation

X R ERTOLEIE A max (N QF-535
AR 642~649 3.39~6.79
iz g 577~589 2.04~3.72

JI5 9 WAk, 520~553 1.21~2.34
3t 480~519 0.50~1.42
6 448~469 0.47~0.60
HLR 518~537 1.38~2.04

i 10 W5 ~5 ~
g 493~509 0.74~1.19

FRFARIR I L RSE DAL (E DK QF-535
ESHUIR g T ALK ZE 0 BB (Munz, 2001),
X FE TR TG 5 KX R A 0 K L QF-535 Aol
BIh i 720~535 nm 22 [8] 9 1 L 4 535 ~420
nm 2 8] AL LU AR, 3 A S 805 48 28 B 22 ()
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Fig.8 Microspectrofluorimetric graph of individual oil inclusion in the Silurian Kepingtage Formation of Shuntuoguole
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cm )% Pironon and Barres (1990) AR & %F & i £ 28
PRI S AL A 4t T RAEA ML AE R X &R
B, RVee ik g% ik I 7 % X, = [(2CH, /2CH;) —0.8/
0.09 RN TE 4 ke J8 1 4 e )+~ 4% X .o = [ (SCH, /SCH;
+0.1)/0.27 ]3CH,. / CHi « X ine < X o THBR /N 3R B 41 2
A HR A BT 4 8 R

ZEH R HE SR M DX 9 S DX 9 S L T 901
He 902 H FH: RN 10 H: i HAS AL AR SEAT T W
T ShERE AT (B 100 IR R BUR LT AN S 508 T3 5
(CEA54hi%,2016).

AR I FE SR X A R X S
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A A 1 JC B 1R AR R T — T e LA R TR
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T —r P A BV I R 5 (3) X0 M8.28~9.57,
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Table 4 Micro FT-IR analysis and homogenization temperatures of individual oil inclusion in Kepingtage Formation of Shuntuoguole
W= HBE M X X CHs/CHye  WEM—RECC) RS KEEEY —RECC FEFR(Ma)
JIit 9 5600.46 3.16 4.39 0.99 26.9 58.8 410.0
Jisi 9 5599.59 3.61 4.54 1.02 23.5 61.7 403.3
Jiit 9 5597.27 8.31 6.10 2.15 77.8 92.5 265.1
Jii 9 5 600.46 10.64 6.88 1.62 75.9 93.8 264.7
M 9 5600.46 10.00 6.67 1.45 75.6 110.3 253.8
Jiit 9 5600.46 10.21 6.74 1.86 82.5 108.2 256.2
Jiit 9 5597.95 12.15 7.38 1.78 65.6 90.6 272.3
Jisi 9 5600.46 14.85 8.28 1.66 97.3 126.2 10.2
JIsi 9 5597.95 16.36 8.79 2.04 99.0 130.0 8.4
M 9 5599.59 17.79 9.26 2.00 101.5 127.7 9.6
JIi 9 5600.46 18.72 9.57 2.39 96.5 125.4 9.9
I 901 5497.00 7.17 5.72 1.67 79.1 102.4 260.0
JIi 901 5497.00 10.50 6.83 1.93 84.6 112.5 252.0
Jiit 901 5497.00 11.46 7.15 1.71 83.9 110.3 253.1
JIii 902 H 5301.62 9.94 6.65 1.62 75.4 96.5 265.4
I 902 H 5301.62 11.97 7.32 1.78 68.7 89.4 268.7
Mt 10 5693.11 3.74 4.58 1.23 16.0 54.2 415.6
Mt 10 5693.11 3.98 4.66 1.20 15.6 44.8 416.9
JIiE 10 5693.11 4.11 4.70 1.22 19.8 70.6 408.4
JIiE 10 5694.27 9.59 6.53 1.63 79.5 102.3 270.5
Mt 10 5694.27 10.40 6.80 1.63 83.8 106.7 254.8
Mt 10 5694.27 3.60 4.53 1.29 16.4 55.3 418.2

CH.,./CH, { M 1.66 ~2.39, ¢ B % 2% i £, 3 1K 1y
B BAR AR T —FR AR i T (B 10).
SR 10 I DX HAE AR P S8 A 2244, X0 Y
Y43 A 4.53~4.70 1 6.53~6.80,CH,,/CHa,
fE 43500 1.20~1.29 F11.63, B BH I 10 H X A7 7E
A5 S BB R L B T S T T T A 2 AP A
Ji 3 72
3.3 MMERBS

B v U3 B AR AT BE RS A A U e O L

SRR )R W 20 R AL 2 B4 L R B
SURBOR A A 5 SO =4k 2 A 3 FhIRAFRES UK
DI T2 R AL AR 2 A T
LB % CEAS 4 5. 2016) . 1 b T 20 40 6 3 X SR
BT DA 2 LD S A5 R 11 B s 9 S

KERBRWIH REH R 3K (DIREKWEE T
5 5 2L 141 (3 000~2 800 em 1) A K B Wi A 953K CH W
el (3 100~3 000 cm™ 1), FAR AR A C=0(1 850~
1650 cm™ DEREM(E 11a) ; O 2 IH = S N6 Wi
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Fig.10 Micro FT-IR characteristics of individual oil inclusion of Kepingtage Formation in Shuntuoguole
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Table 5 Micro FT-IR parameters of bitumens in Kepingtage Formation of Shuntuoguole
H= W (m) RN CHz./CHjs, Xine X ARH3000-3100 / AL2800-3000

Ji 10 5694.87 5L J2 ¥ 43 A 1.66 7.25 5.75 0.11
i 10 5 689.00 I )2 B 53 A 1.45 2.34 4.11 0.07
g 9 5336.56 ek s 1.98 17.10 9.03 0.00
M 901 5294.78 T J2 B8 43 A 3.04 0.88 3.63 0.16
I 901 5294.78 2 B8 43 A 2.19 12.24 7.41 0.05
M 901 5301.44 ek s 1.72 10.53 6.84 0.02
i 902 H 5517.07 Yok s 1.71 6.78 5.59 0.04
i 902H 5543.05 HoR i 1.73 5.84 5.28 0.05
i 902 H 5527.28 Yk & 1.65 9.22 6.41 0.04
i 903 H 5590.88 ek s 2.17 15.17 8.39 0.04
i 903 H 5 346.50 2% B 43 A 6.36 53.99 21.33 0.00
it 904 H 5372.18 BE AR 2.00 20.36 10.12 0.00
it 904 H 5577.10 SNk 1.77 15.81 8.60 0.00
i 904 H 5371.45 52 B 43 A 1.62 8.45 6.15 0.00

JEFEAF C= O FFH M AR T1 300 em™ ' 1Y 21 AN I3
T M (R 11b) 5 (3) %I W75 FA A & 8l 5 1t
DRR R, EES A C=0 FHEML KT
1300 e ' LT A1 4 53 LT 4 38w W e (&1 11e). )i
10 H B LU AMGIE AR 2] C= O FE A, 10 i W 7R 5
T o34 B B 1 22 5% I8 T 1300 e ' YL AM
SHLT 2 (5 11dD.

SR =S e T R ek AR A
W S e T S I G A R L, BB R R T — B R R
2 A pR OB AL S 1) W AT U 3 fid SRy ST ) U
FFEE L CH,, /CHa, « ALsgoo 000 (IR #E CH, 1 CH,
PR3 X)) LA B ARpsooos100 (F5 #5 CH il 45 4% ) X)) %
AN 5) . CH,. /CHa 38 JE HE L X o AT X i
. B CE W OE M OB B R ARusooosio/
AL sso0-3000 18 BE HOAE R, U8 W] 05 8 L H 0 T 9
D22 B3 43 A 1) 5 5 W02 B AR, CHL, /CHL fH
1.62~6.36, X, Al X o A8 Ak B 482 K5 HOWR U 5 A%
BB AT AL, CH,, /CHa A T 1.65~2.17; BE AR
Wit CH,,/CH, fiA 2.00, A& JF54 CH 3 HA.
ARuz0005100 / ALsgoo 3000 HEAA SR 9 FH: X35 A 7 1§
FHAREG IR CH F W, X 5.0 10 555 CH
FEPA SRR N 0.07 ~0. 1100 10 I 2 B8 43 A5
Wi T CH,,/CHy {H} 1.45~1.66.

4 e
41 ST EE KR

LA B PRI O L AL
G353 B A MR A B S RO IR 23 A 45 R L OF

L3 A X B v b ke A B R B A 4 T A A
Az B4 R 7K 2 A 1 g S 1] A AT R A T A i
A P[] DA Ay A 7 DU = 3 e v R — R
SRAFETE (B 12, UL 9 H R 1), 35 — %% 0 14 19 7
FE T A MU N R, I R T, R
AFIE] A 419.6~398.1 Ma, &f T i HL A4S i 1], ¢ 22 5]
MEPE R (R 6, (H B T P LD M2 00 T R ok
e G SR By ¢t DX A P AR R R MR ST R AR K T LR
A= oy 8 fie 45 4 T O 8B 4 R T B 40 A ) 0
(X% 55, 2000b 5 5K 7K B 45, 2011) 5 55 %8I0 FE7E
AFIE] A 271.5~255.4 Ma. $ 3K A9 9 A0 22 1k = 275 &=
T S UKL PN 2, T 2 A S UKL 24 SR A 9 kL
UCAE TN 01 0y 5 — % I e T 0 25 B e T IR R
258.1~224.0 Ma, P %% il 4y ¥ V4 B30 I 4 5508, )5
D] b, )23 465 T 3 o 3ol I A7 — o TR R A ) I A O
R B0 7 5 55 DU S v A B T O R A IR
S5 RN 2 7 9 URE 4 80 K K i v, S TR R
11.4~2.2 Ma, 5 WM 7R3 — I RAI TN
B R 11.1~1.1 Ma, 4 3K 09 K98 SO0 28 1 £ 22 5F
fi T2 A e UKL 24 S0, B8 DO 70 04 VR — R
SRR A S I, IF X R 58 i R i 8] T —
SE B VE L BT OR T S AR T T R AR B R R
(Zhang et al.,2011;3K7K B 45,2012).

SRMT T 10 S DX AR 7R = %% W5 1917 9l 72 1 (&
12 A 0 3] i 1A 5 3 1 T B R R L 5 — AT R 2
P 2 B AR T A S O Y B0, O B — W FE T,
T ]2 419.6~408.4 Ma, 5 fin B2 6 19 22 ¥ 7Y 5
S, T VG LI M 6 T T R A2 B RO R
(R TN ORISR R FSRE | B/ aE Al o U A
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Fig.12 Hydrocarbon charging periods of Kepingtage Formation in Shuntuoguole
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Table 6 Hydrocarbon charging periods of Kepingtage For-

mation in Shuntuoguole

HX FTHEFR TEFR M FE
H—F 419.6~398.1 Jim 5L AR W 0 — v G R
BTR 271.5~255.4 18 74 16 4
W9 H=%  258.1~224.0 163 74 1 38
o5 U 11.4~2.2 il
B uipes 11.1~1.1 EAllE:|
W 419.6~408.4 B AR 0 9] — 9 Y L
10 TEE 271.6~261.2 103 74 15 390
W 254.8~236.8 16 74 G 4

ESQIVRTHRNE R NI R 5 RGO PG 0l T
271.6~261.2 Ma, 5% = %% 7t 11 19 Il 32 BEAE A7 9 JOkL
YR AE TN R 300 0 2E A 5 0k 24 30 b A 0 3 7 T 5
h 254.8~236.8 Ma, iX P % 78 A TH O 25 1, 3=
L A A U PG G A T SV S A TN ) K B 2
B o B P 22 5 W A A IR B0 J2 B8 A 1) 7 (G
KE%,2011).

HRAEI 9 FF I 901 & A 902 H - 1T 3 il &
AT Ab 6 1% % B8 (18 13), CHL./CH., 58 1 N
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Fig.13 Micro FT-IR parameters comparison between crude oils and individual oil inclusion
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