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Abstract: Significant physical and chemical differences of crude oil properties in strike-slip faulted karst Ordovician reservoirs occur
both among the strike-slip faulted belts and the different segments of the same strike-slip faulted belt in Shunbei area, Tarim basin.
It is, therefore, very important to reveal the processes of resulting in the physical and chemical heterogeneity of crude oils for

hydrocarbon exploration and development in this area. In this study, 100 core samples from 17 wells have been taken to make
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systematic fluid inclusion measurement. On the basis of determinations of hydrocarbon charging events and chronologies of
hydrocarbon migration and accumulation, a bridging relationship between crude oil API’ calculated by crude oil densities and the
microspectrofluorimetric QF-535 parameter of individual oil inclusions has been used to obtain the API’ statistical distribution
models of single oil inclusions, which can be used for quantitative assessment of contribution percentages (CP) of each oil charging
events. Comparing the physical and chemical properties of crude oils (density, viscosity, gas/oil ratio and Ro-MPI1) and the
microspectrofluorimetric parameters (QF-535, A,,. and CP) of each charging events, some research conclusions are archived as
followings. (1) Total four oil charging events happened in the strike-slip faulted karst reservoirs in Shunbei area, which is consisted
of the Late Caledonian (438.2—405.8 Ma), the Late Hercynian (297.8—219.5 Ma), the Middle and Late Yanshanian (139.9—
106.1 Ma), and the Middle and Late Himalayan (29.0—0.3 Ma). (2) The changing tendency of crude oil properties, both from the
west to the east, and the north to the south, shows declining of density and viscosity, and ascending of gas/oil ratio and oil
maturity (Ro-MPI1), which may be the result of the contribution percentages increasing of the late oil charging events (e.g. the
third and fourth charging events) and natural gas invasion modification both at the two same directions.

Key words: hydrocarbon charging event; chronology of hydrocarbon migration and accumulation; contribution percentage; strike-

slip fault belt; fluid inclusion; Shunbei area; Tarim basin; petroleum geology.
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Fig.1 Map showing the strike-slip faults and sampling wells location on T,' boundary in Shunbei area (a,b) and the synthetic Or-

dovician lithological column (c)

JSCRUTET 0 0 I A, 2 R ) 2 i L 22 e v B A KOG
NGRS, KA Hi X ¥ Wy 2417 B9 Bl % Al i b
R A AR T HEAT T VRIS R ) R R 2L
Vs b AL N B BE R SE M UE TR IR U RS R
WIRHEAT T E L 45 R R W], AL SB1.SB5 Rl SB7
5 TE T SR BB R — [R] G 2 RN 8 LU 4 A R
VP U 2 55— 301 O [ AR — W [R) AR 25V R b 3R — U
ok B 7 M A7 70 3 5 58 3 Ok o v R O R AR

B JR ¥ IR AR 1 2 A 5 5 = 0 O TR T
fifp A1 SR, JRy R T R AL R ERGRE  A0A 5 5  3
NG )Z — G Z R BT L T R A
b L 8, IR 2k iR i S AR T i A R A A
Yy (43 ) eI AL M X B P R & H F L FL L F, 5%

I REEE L F ORI AR — PR BT A T F,
S SR B P A A5 A0 R AR T SR O
TR ML R B I, 22 0T 3 R B e 30, SR 3 U 7 AT



2172 HIERRL2E  http://www.earth-science.net

H(F £4,2019).
22 BTN IESH
S T TR A AE S0 I /B A A R
TGS Z 00, Je 4 1w B 2O RS E0e .
A R AR OB EE AT A
JI A B 38, T AT A AR TR A AR R D i 1 A
K/ 95 6 Lo ABL R A P AE AN W Hi 348 o, DA T i 45 3L 5%
BB R A AR AL 2R 0 A > >
—>sEiE A B R IE RS (BRZLIL, 2014) . = M 4
JE 3/ 0 B A (IR ) 9 i S Y L5 AR A
JiE S ORI DGR 3 S B0E LR (K 2)
(1) FE WA (A, nm) = 98 6 T Fie KR 2 X
VAR B
(2)41/ 55k Q1A :
Q=I/I,, (1)
(DR Ly, R K R 600 nm % R 6 8% 0 58 B | L,
S KA 500 nm XS AR 3 0 i
(3)QF-535:
QF-535=A rw/B TR > (2)
(2) X A pe= (A= Ass) , I K 750 nm
535 nm Ir Bl BR @ m AR AR R E R F B Bun=
(Ass— Auo) » AP K 535 nm #1430 nm fir il BR %) 1
BLOREREN .
221 EFEHBBREARESN 2 HBMKIEE
Y (Maya-2000 pro, Y6 3R HL 42 2 pm) 3R 15 K & J5
T A 2 A I B0 6 I A e i 45 R SR, A, 8T
A FE S L B U 3 5 TR T e R R 4 5 Tl QEF -
535 S B4 Lh B AR fd , 1E TG A A (BRE0IL,
2014) . I, A B 58 3 B QF-535 2 80E % 45 I
GIRDR NTRTAT  op) 1y s G v (1) 8 <5

APP AR T T 3R A5

141.5
AP['=—"-—131.5, (3)

[00

K (3, 0,4 20 ‘CTF Y I % B (g/cm®) AR 453 B
K 1, 3 TRT RN 3y FHBRL B 3R 35 A T v A o Y
DS M QF-535 F1(3) I APP (£ 1)
MG 265 T 20 3)

API'= —19.56In(QF-535)+34.265,  (4)
(4) 3O JUi AP B0 ASE A (L i) e T T B 3
Rl AP 5.

222 BAHEBREBREELEST AR
Xt ML M DX T W 228 BB AR AT 10 1 IR A b Y
Ji A /A S W i TR S R H I R A/

548 %
251
2.0 _If.‘ff’. ..............................................
E%\ 1.5
N By 5= (As35=Aazo)
e
)
21.0 -
;—;.Hr»
0.5 L Au‘nﬂ!:(iuo_lsas)

)'430 ﬂ'mnx 1'535 1750
P 2 (nm)
B2 78 UV(365 nm)# & T J5 i /il 6 28 K B 5 26 )6 6
% B S8 0E (s Munz, 2001)

Fig.2 The definitions of microspectrofluorimetric thermal

maturity parameters of crude oil/individual oil inclu-

sion under UV excitation (365 nm) (after Munz,

2001)
60
API'=-19.561n(QF-535)+34.265
50 R*=0.8157
$
Lhin. i n=35
40 "o
.
~ o %
& 30 -
=~
o ®
20 D
° e I
10 .
.
0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
QF-535

€3 3 HLR 45 b BB R 50 AP — QF-535 ¢ R &
Fig.3 Plot of QF-535 vs. API’ of the Ordovician crude

oils in Tarim basin

YA T AL B AR HEAT T B B AT Mg (] 4) DL R
B YH AL AR RSO S I L o AR AR R
AN YA 2 AR SO 65 (181 5) T & L b
X B8 P 28— [] g 4L+ J 1L 21 B R R B = 5 R TR AR
BT

W B AN T AL 2R IR BSOS 8 QF-535 1%
AT (4) BRI AP PR B 11 I 10 AN [R] 4
WAL BRI APE RV J2 5 APE g ge 3 H 7 1 (&
6) , 7E 5¢ JU A 03 % S0 43 R i I 39 4 e 2 S B
AJE S AR A TR 0 R Tk B L TR R L
PG B A0 O 0 1S B SRR DK (A,
QF-535 LA J 153 (% ol 42 32 1k APT 58 3 F- 1 {5 9]
T*2.



5 6 B R AL M X AR ) A VI 20 O 5 A U % B ik i 2 2173

®1 BEAZGMWEBRRRTEMEAHERIESH
Table 1  Data of the densities and microspectrofluorimetric parameters for crude oils of the Ordovician

reservoirs in Tarim basin

! e By VR P (m) QF-535 BE e
(g/em®)®
1 TK915-4 0,yj 5 758~5 832 0.872 0.863 32.52
2 TP46 0,yj 6 256.57~6 313.00 1.244 0.902 25.37
3 S9702 O,yj 5 545~5 570 1.066 0.910 23.94
4 YJI1-9X O,yj 7 152.17~7 290.00 0.601 0.800 45.40
5 YJ2-14 O,yj 7 083.18~7 166.00 1.106 0.840 36.99
6 TS301 Oy 6 274~6 478 3.060 1.027 6.25
7 S48 O,y 5 363~5 370 2.740 0.966 15.06
8 TK6100 Oy 5476.24~5595.19 2.409 0.957 16.30
9 YQX1 Oy 5773.52~5 850.00 1.550 0.863 32.46
10 TS3 Oy 5822.45~6 168.24 2.250 1.010 8.60
11 YB1-2X O,y 5 105~5 809 1.547 0.935 19.90
12 T314 Oy 5611.00~5632.50 1.486 0.855 33.94
13 TK469 O,y 5413.13~5559.82 1.939 0.969 14.54
14 TK210 O,y 5 448.33~5 680.00 2.361 0.945 18.27
15 AD25 O, 5 868~6 595 1.696 0.930 20.63
16 SHB1-2 0,yj 7 469.00~7 569.47 0.53 0.796 46.26
17 SHB1-3 0,yj 7 255.70~7 357.89 0.35 0.794 46.71
18 SHB1-3 0,yj 7 255.70~7 357.89 0.46 0.795 46.49
19 SHB1-4 0,yj 7 459.00~7 561.96 0.55 0.798 45.82
20 SHB1-5 0,yj 7474.52~7576.19 0.64 0.798 45.82
21 SHB1-6 O,yj 7 288.16~7 399.75 0.45 0.789 47.84
22 SHB1-7 O,yj 7 339.36~7 456.00 0.72 0.799 45.60
23 SHB1-14 0,yj 7 580.00~7 710.00 0.71 0.799 45.60
24 SHBI-15 O, +0,,y 7 614.00~8 010.00 0.60 0.794 46.71
25 SHB1-8 Oy 7 415.50~7 571.64 0.83 0.798 45.82
26 SHB1-9 O,y 7 372.74~7 630.00 0.36 0.804 44 .50
27 SHBP3H O,y 7 395.52~7 639.71 0.81 0.797 46.04
28 SHB2 0,97 +0y 7 348.60~7 753.00 0.80 0.796 46.26
29 SHB2 O, +0, .,y 7 348.60~8 169.30 0.78 0.810 43.19
30 SHBP1H Oy 7 372.74~7 630.00 0.77 0.812 42.76
31 SHB3 Oy 7 518.82~7 891.26 0.49 0.814 42.33
32 SHB5-2 0,yj 7 460.33~7 527.16 0.79 0.826 39.81
33 SHB5 0,yj 7 315.00~7 950.06 0.84 0.829 39.19
34 SHB51X 0,yj 7 753.64~7 876.00 0.63 0.804 44.50
35 SHB7 O,y 7 568.46~7 863.66 1.65 0.855 24.46
b £ D 20 °CF W 1 SOl 8 5 @z 11/ 3% (30432 9844 Bl 6y AP

3 T AR R B R R R R s 4 SE (BRELIL, 2007) . A 58 58 L 1 SHB2SHB1-3.,
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Fig.4 Microphotos under UV and transmission lights of oil inclusions in the Middle and Lower Ordovician in strike-slip faults

of Shunbei area
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Fig.5 The micro-beam fluorescent spectrums of the Ordovician individual oil inclusions in Shunbei area
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Fig.6  The statistical histograms API’ of the Ordovician individual oil inclusions and crude oils in Shunbei area
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Table 2 Data of microspectrofluorimetric maturity parameters for individual oil inclusions of the Ordovician reservoirs in

Shunbei area
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Table 3 Data of averaged homogenization temperatures for oil inclusions and aqueous inclusions of the Ordovician reservoirs in

the strike-slip faults of Shunbei area
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EI=) ( ))‘ TR =1k i 3 V4 — 3L () 35545 1 T H i % NaCl
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Table 4 Data of hydrocarbon charging events and ages in the strike-slip faults of the Ordovician in Shunbei area
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Table 5 The contribution percentages of each hydrocarbon charging events in the strike-slip faults Ordovician in Shunbei area
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Fig.7 The charging ages of oil determined by homogenization temperatures projecting on burial historic curves for typical wells in

Shunbei area
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Fig.8 The diagram showing the determinations of hydrocarbon charging events and ages in the strike-slip faults Ordovician in

Shunbei area
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Fig.9 The ideal model of contribution percentages for each hydrocarbon charging events
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