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Geochemical characteristics and fluid origins of fracture- and
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Abstract : The genesis of carbonate reservoirs of the Lower—Middle Ordovician strata has been an important topic
for petroleum exploration in the Yubei area, Tarim Basin. To investigate the stages and properties of paleo-fluid
and discuss the reservoir origin, the geochemical and cathodoluminescence features of the Ordovician fracture-
and cave-filling calcites from wells in the Yubei area were analyzed combining with the regional tectonic back-
ground. Results show that the REE distribution patterns and occurrences of samples from different wells have the
characteristics of seawater and fresh water, respectively. The average values of Sr isotopes gradually decrease
from east to west. Moreover, the average value of ¥Sr/®Sr in high-angle fracture calcites is higher than those of
cave-filling and horizontal-fracture calcites, suggesting obvious variations of fluid properties in different regions
and sample occurrences. Therefore, the diagenetic environment of the Lower—Middle Ordovician carbonates in
the Yubei area may be open. The decreases of meteoric alteration from east to west can be attributed to the
Middle Caledonian and Early Hercynian tectonic setting. Moreover, the progress of reservoir modification by
fluids is mainly affected by fault activity intensity.
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Fig.1  Structural and sedimentary background of Yubei area, Tarim Basin
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Fig.2 Positions and photomicrographs of fracture- and cave-filling calcite samples in Yubei area, Tarim Basin
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Fig.3 Characteristics of cathodoluminescence of fracture- and cave-filling calcite samples in Yubei area, Tarim Basin
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Table 1 Rare earth elements and strontium isotope compositions of fracture-
and cave-filling calcites of Lower—Middle Ordovician in Yubei area, Tarim Basin
[z 2 RN La/La* Ce/Ce*  EwEu* YREE/107°6 LREE/HREE  87S;/86S; 20
YB3-1-2-1 0oy LI Jr i A1 0.55 1.06 2.36 0.27 0.43
YB3-1-3-1 Oy JKFEERFIRA 065 0.78 0.87 8.56 1.31 0.709 86 0.000 18
YB3-1-3-1# 09y 0.709 81 0.000 15
YB3-1-3-2 Oy KPR FRA 068 1.65 1.05 8.17 1.29 0.709 17 0.000 22
YB3-2-1 Oy EMESEITRA 0.80 0.87 1.07 2.37 1.71 0.709 35 0.000 19
YB3-2-2 Oy EMEMENRA 086 0.95 0.80 3.11 0.91 0.711 08 0.000 24
YB3-3-1 Oy  EMESETTIHA 2.51 0.90 2.09 1.24 1.10 0.708 60 0.000 18
YB3-3-2 Oy EMAESEIWAa 091 0.80 1.28 0.80 0.69
YB3-3-3 Oy EMESIEA 031 0.31 1.75 0.24 0.73
YB3-5-1 040y FLIR 0.75 0.74 1.46 1.58 1.10 0.709 26 0.000 20
YB3-5-2 0oy LI J5 A 0.33 0.75 0.54 1.29 0.78 0.709 61 0.000 25
YB3-5-2 * 0oy 0.709 59 0.000 30
YB3-6-1 0oy LI T5 A 0.40 0.78 1.08 5.46 0.74
YB3-6-2 05y LI fif A 0.51 0.67 0.68 0.29 0.49
YB3-7-1 Oy  EAELITMA  0.67 0.80 0.73 3.43 1.15 0.709 88 0.000 51
YB3-7-2 Oy SAEERRA 094 0.82 0.92 1.80 0.59
YB3-9-1 Oy  SAELITMA 078 0.98 0.61 1.44 0.91
YB3-9-2 Oy  SAEERRA 065 0.83 0.85 2.15 1.22
YB3-9-3 Oy SRS RAT 0.81 0.78 0.63 2.16 0.88
YB3-9-4 Oy EAEESETTIRAT 0.62 0.84 0.64 3.37 1.19
YB3-11-1 Oy RN RA 048 1.01 1.23 6.06 0.54 0.708 75 0.000 28
YB3-11-1 * 02y 0.708 78 0.000 32
YB4-1-1 0,5 FLIR 5 A1 0.42 0.81 1.44 1.20 1.15 0.709 44 0.000 29
YB4-1-2 0y LI Jr i1 0.09 0.57 2.56 10.73 0.94
YB4-2-1 0oy LI J7 fief1 0.61 0.77 0.83 2.62 1.22
YB4-2-2 0,5y FLIR 5 fi 2.91 1.06 2.26 0.42 0.75
YB4-2-3 0,5y FLIR 5 i 0.78 0.83 1.19 6.42 1.63 0.707 67 0.000 47
YB4-2-4 0, oy LI Dy fiff1 0.26 0.36 1.83 0.34 0.61
YB4-2-5 0oy FLIR Jy fi A7 0.58 0.77 1.07 1.73 0.83
YB4-3-1 040y FLIR A 0.67 0.77 1.61 1.43 0.90
YB4-3-2 0 oy LIy e Aa 0.53 0.92 1.08 5.89 0.67 0.707 94 0.000 30
YB4-5-1 051 FLI 5 A 49.81 1.21 1.57 2.26 1.15
YB4-5-2 0,1 FLIR T et 0.78 0.84 1.15 6.92 1.81
YB4-5-3 05l FLIA 5 A 1.02 0.85 0.67 3.65 1.17
YB4-5-4 05l FLI 5 A 1.44 0.70 0.67 7.32 1.62
YB6A-5-34-1 Oyj  AKPEER A 0.94 1.00 0.88 3.47 0.86 0.709 01 0.000 12
YB6A-7-66-1 Oyj  JKPEER A 0.96 1.07 1.34 1.48 1.40 0.709 43 0.000 29
YB6A-8-6-1 Oy IKFEETH T fif 0.74 0.91 1.01 2.67 0.84
YB6A-9-19-1  Oj_yy LI i A 1.08 1.03 1.70 1.92 0.55
YB7-1-1 Oy,  WAEENMAO 0.64 0.69 1.52 1.08 0.26
YB7-4-1 Oy EAEESETTIRAT 0.79 0.96 1.00 4.40 0.48 0.709 08  0.000 55
YB7-4-2 Oy SRS RAT 1.42 0.88 0.95 1.40 0.63 0.709 69  0.000 16
YB7-4-3 Oy %R RA 081 0.93 1.04 1.91 0.86
YB8-6-1 Oy IKFLER T AT 0.94 0.47 0.84 0.10 0.28
YB8-7-1 05y FLIA J7 fie A1 0.29 0.92 0.61 1.07 0.48
YB8-7-2 0,5y FLiR 5 A 0.79 0.96 0.95 0.64 0.54 0.708 77 0.000 34
YB8-7-2 0oy 0.708 71 0.000 20
YB8-8-1 0,5y FLIR D7 fif£1 0.72 0.96 0.71 0.81 0.65 0.708 83 0.000 41
YB8-8-1 * 0, oy LR a 0.709 47 0.000 61
YB8-9-1 0, oy FLIA Dy A1 1.00 0.92 1.22 2.08 0.71 0.708 49 0.000 33
YB8-10-1 Oy KL ffA 0.60 0.27 1.43 0.12 0.49
YB8-10-2 Oy KPLETR A 1.11 0.45 1.25 0.21 0.31
YB8-11A-1 Oy KPLER A 0.65 0.94 1.66 4.78 1.51
YB8-11A-2 Oy KFEET T 1.71 0.34 1.50 2.71 0.67 0.708 68 0.000 21
YB8-11B-1 Oy KFEETR Tt 1.02 0.95 1.27 1.70 0.47 0.709 00 0.000 31
YB8-11B-2 Oy FKVPEER T fiA7 0.90 0.99 0.61 2.10 0.61 0.708 62 0.000 35
YB8-12-1 02y LR 7 Ay 0.63 1.07 0.94 1.74 0.91
YB8-13-1 Oy IRVEER T AT 0.75 2.81 5.02 6.30 2.64 0.708 78 0.000 50
YB8-14A-1 04l LI Tr A1 0.64 0.76 0.96 7.55 0.31
PSB2-4-55-1 00y LI T fif A 1.68 0.84 1.58 0.42 0.77
PSB2-4-55-2 Oy LI 7 i 1.22 0.80 0.90 14.42 0.54
PSB2-3-38-1 0y LI Jr i Aa 0.46 0.70 1.48 0.85 0.89
PSB2-5-50~1 0oy LI 7 fif A 0.85 0.90 1.17 5.10 1.18
PSB2-5-3-1 09y LI J7 i A1 0.82 0.92 0.77 10.00 1.31
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