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Abstract: Shunbei oil/gas field is of the ultra-deep carbonate type controlled by multi-stage strike-slip faulting within the
craton. The significant differences on the oil/gas property and abundance are shown in different fault zones even different
segments in a fault zone. An integration of the core and thin section observation, cathodoluminescence, in-situ trace and
rare earth element (REE) analysis, systematic analysis of fluid inclusions, is applied to study the sequence of fracture
vein formation, sources of vein-forming fluids and their coupling relationships with hydrocarbon charging in the Middle-
Lower Ordovician reservoir of the No. 1 and 5 strike-slip fault zones in Shunbei area. We also investigate the factors
controlling differential hydrocarbon accumulation in Shunbei area while understanding the evolution of strike-slip faults
and the hydrocarbon accumulation pattern. The results show that there are at least four phases of calcite vein
development, that is, Cal-1, Cal-2, Cal-3, and Cal-4, respectively, in the Middle-Lower Ordovician reservoir of the
No. 1 and 5 strike-slip fault zones in Shunbei area. The vein-forming fluids of Cal-1 are mainly sea-sourced fluids,
while that of Cal-2, Cal-3 and Cal-4 are derived from diagenetic fluids in the reservoir where the veins occur. The

formation of Cal-2, Cal-3 and Cal-4 calcite veins is associated with tectonic activities and hydrocarbon charging in the
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Late Caledonian to Early Hercynian, the Late Hercynian to Indosinian, and the Yanshan-Himalayan, respectively. The

strike-slip fault zones are different in hydrocarbon charging, as shown by that the main charging phase of the No. 5 fault

zone was during the Late Hercynian to Indosinian, while the main charging period of No. 1 fault zone was during the

Late Hercynian to Indosinian, and Yanshan-Himalayan. The differential hydrocarbon charging controlled by strike-slip

fault structural style and evolution history is the key to differential hydrocarbon accumulation in Shunbei area.

Key words: calcite vein, strike-slip fault zone, differential hydrocarbon accumulation, hydrocarbon charging, ultra-

deep stratum, carbonate oil/gas field, Shunbei area, Tarim Basin
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Fig. 1 Map of fault zones and hydrocarbon types (a), and composite stratigraphic column (b) of Shunbei area, Tarim Basin

(modified from references [3] and [13])
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Fig. 2 Micrographs of petrography and cathodoluminescence (CL) of calcite veins in the Middle-Lower Ordovician reservoirs of

the No. 5 fault zone in Shunbei area
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Fig. 3 Micrographs of petrography and cathodoluminescence (CL) of calcite veins in the Middle-Lower Ordovician reservoirs (at a burial
depth of 7278. 1 m) in well SB1-A of the No. 1 fault zone in Shunbei area
a. Fr AW IBSHEI A b, I 3a xR B CA GBI LS RERTS Cal-1, Cal-2 Rl Cal-3 B2l 5C R, IF 1] UL Cal-2 B4 WA D520 E
Cal-4 AR T AL VNG Cal-2 1 Cal-35c. A AMR EHDOEIA 3 d. NI 3o X0 BRI A, BT 2 B €016, Cal -2 R ARAT (058,
Cal-4 R, Cal-4 V)% Cal-2

S5 2 W95 A0 DA O RS AE (] 3a, b) 5 BUIE BB 7 41
kR 225 430105 A WA DI, 13915 e A ok e gL 7Y
FHIEE IO T A SO B AR A0

B AL B XA 15 W7 885 L 545 1
Sl R —JL B =N LR GERR R £ i AR P T iR 4
kiR & AL 5 -5 W b~ Bz A n] W 4 0107 fi
AR AL 15 W 2 oy Bet 2= /0 % F 4 105 41
Jk A, ELJR R WL A e A AR B, 7 A T4 1 7
fite AT KT JSCZ I T 565 2 30 0 A 0 IOk A8 4 A
AR, AT RER WAL 15 Wy 217t A 51 BE B 5 L Al
R L ARSI R MR 2l D S R Je R T REAF AR
N5 S0 ) ek TR AR 30

2.2 AEERBEMETRE-HLTREHE

s 7% (REE) 248 7 T o Z E & B %
La—Lu (i1 22 ) FHT(Se) A2 (Y) I 17 P, fh2d el
Fae , A A RI MR 22 A7y, S A Mk (b 24
AL AR A S R IR A AR B AT AS R B REE %
SEORTEL AR 7 DT R o A K B TE 1 1 P ki
TR YRR, AT LAGE £ 8 4 TE 434 E R A T I A
R o

K PO 90 DX 57 15 (LA-ICP-MS) %o 4% 44 v s

RUJ5 fife 41 WK HEAT 0 3R 4307, 45 B0AS [R B 5 ff 41 Kk 1
TG R ARG onE A, L 1 S Wi Rk T
Cal-2, Cal-3 il Cal-4 3 3 B 77 fift 4 Bk AR 9 7% T R 5L
iz, AL 55 W 24 B R 2 it SR AR v 4 3017 Mt 4 kA
T EH AT E] . b 1S W R L 5 5
Wt SRy v =TI SR B A IR L S R B e U A Ik
s 0 % & (ZREE) SR FA% (0. 02 ~ 28. 90 pelg) ,
ANTEVER T 4G KA Y Fe #1 Mn % & . Fe/Mn & & L
{8 \ZREE & SLREE (%5 + 0 % & & )/SHREE ( i
TR EREE) (R LB BE I — 2=
S(E4),

MGk 545 Wi 447 Cal—1 J7 A3 ik Fe A1 Mn 5 &A1,
H Fe/Mn {EAX 55, F-34°4 20. 55 Cal-2 J7 it 41 Bk Fe/
Mn F-{H 4 6. 0; Cal-3 J5 fift A1 ik Fe/Mn F-2{E 4 1. 8,
5 Cal-2 J7fi#tA KA EE Mn & 828 AN K H Fe &5 2 B
I s Cal—4 )7 fi# A7 ik Fe F11 Mn & 539 5 Z 1400, Fe/
Mn-F-HI{E A 8. 4, i 55 WiZdats Cal-1 J5 fi# A1 bk Mn
P AR, Fe/Mn {EL = BT BAAR & 655 80 AS & 5 Cal-2
1 Cal=3 J7 fiff A1 ik Min £ S0 388 07T Fe 157 H 08 /0
T BRI A & G AT 38 58 5 Cal—4 75 A Bk BB & 68555 .
5L 55 Wi 24 AR L, DL 15 W 245 Cal-2 J5 fi A1
Jik Fe £ B, Mn 75 5 B 0 0 5, Fe/Mn (EAHXT 48/



130 £S5 KRR R

Fa4 B

R1 RBBERIAIEL 1 SRS SHREABARSEENRLITENRIRETZSERHEILE

Table 1 Contents and ratios of REEs and some trace elements in calcite veins and host—rocks of the No. 1 and

5 fault zones in Shunbei area
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Fig. 4 REE distribution pattern of calcite veins and wall rocks in the Middle-Lower Ordovician reservoirs of the No. 1 fault zone (a) and

No. 5 fault zone (b) in Shunbei area
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