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Abstract ; Field observation shows that multiple phases of calcite veins occur along fractures in the Ordovician, Permian
and Triassic of overthrust belts and fold-thrust belts in Jingshan region, Mid-Yangtze. Using rare earth elements( REE) ,
electron microprobe , oxygen isotope, fluid inclusions and basin modeling, this paper analyzed the genesis of these calcite
veins. The REE of calcite veins in the Ordovician and Triassic are characterized by enrichment of LREE,loss of HREE
and obvious positive Eu anomaly, indicating that their vein-froming fluids were affected by hydrothermal fluids. Calcite
veins in the Permian feature in low REE , only slight enrichment of LREE ,flat HREE patterns, and the presence of a mod-
erate negative Ce anomaly ,implying that their vein-froming fluids originated from meteoric water infiltration. Analysis of
Fe and Mn through electron microprobe indicates that some calcite veins in the Ordovician were derived from the dissolu-
tion of surrounding carbonate rocks, the calcite veins in the Permian were derived from leaching and dissolution of carbon-
ates by meteoric water,and those in the Triassic were related to the dissolution of carbonate derived from other horizons.
Combined with burial and thermal history modeling of pseudo-wells, analysis of oxygen isotope temperatures and homoge-
nized temperature of fluid inclusions show that the calcite vines filling fractures in these 3 sequences were formed at 150 ~
60 Ma ago at burial depth in the range from 2 000 m to 2 500 m. Based on a comprehensive analysis of geochemical be-
haviors of the calcite veins, it is believed that hydrothermal fluids, vein-froming fluids and meteoric water infiltration asso-
ciated with tectonic compression and uplifting during Yanshan Orogeny may have damaged petroleum preservation condi-
tions in Jingshan region to some extent.
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Fig. 1 Structural outline of Jingshan region at the northern margin of Mid-Yangtz and the sampling locations
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Fig. 2 Characteristics of calcite veins on outcrops of the Triassic,Permian and Ordovician in Jingshan region
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Table 1 REE contents of calcite veins of the Triassic,Permian and Ordovician in Jingshan region
Bl RS ML /10
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y
T-1 2.010 3.600 0.390 1.360 0.230 0.200 0.190 0.025 0.120 0.022 0.055 0.006 0.035 0.005 0.960
&R T-2 5.100 9.330 0.940 3.220 0.530 0.130 0.420 0.057 0.330 0.055 0.140 0.018 0.100 0.010 2.030
T-3 3.960 7.490 0.780 2.830 0.470 0.110 0.420 0.063 0.350 0.059 0.170 0.019 0.097 0.015 2.030
P-6 4.230 8.270 1.350 5.980 1.070 0.210 1.000 0.130 0.650 0.120 0.280 0.033 0.160 0.025 5.200
Bz pP-7 0.120 0.200 0.032 0.130 0.029 0.006 0.026 0.004 0.027 0.006 0.017 0.002 0.012 0.003 0.230
P-8 0.820 1.420 0.240 1.120 0.250 0.051 0.310 0.045 0.290 0.058 0.170 0.019 0.100 0.017 2.550
P-9 1.380 2.870 0.310 1.220 0.210 0.052 0.190 0.029 0.150 0.027 0.084 0.012 0.062 0.009 1.150
I 0-1 5.040 11.300 1.400 5.590 1.100 0.410 0.970 0.130 0.720 0.120 0.310 0.038 0.190 0.027 4.830
0-2 1.730 3.340 0.470 2.010 0.410 0.170 0.460 0.065 0.390 0.064 0.170 0.026 0.120 0.019 2.740
NASC Frufefk i) 32.000 73.000 7.900 33.000 5.700 1.240 5.200 0.850 5.800 1.040 3.400 0.500 3.100 0.480
®2 RUMR=BR._ERANEBRABARBLITERHISH
Table 2 REE characteristic parameters of calcite veins of the Triassic,Permian and Ordovician in Jingshan region
JEi FEdhs SREE/10°® Y LREE/107° YHREE/10™® XLREE/YHREE (La/Yb)y 3Eu 3Ce

T-1 8.2479 7.790 0 0.457 9 17.012 4 5.563 4 4.200 6 0.885 6

=B AR T-2 20.379 8 19.250 0 1.129 8 17.038 4 4.940 6 1.209 8 0.928 1

T-3 16.833 0 15.640 0 1.193 0 13.109 8 3.9549 1.087 0 0.928 2

P-6 23.508 0 21.110 0 2.398 0 8.803 2 2.561 1 0.8913 0.753 8

sz pP-7 0.613 2 0.516 7 0.096 5 5.354 4 0.968 8 0.911 4 0.703 0

P-8 4.9100 3.901 0 1.009 0 3.866 2 0.794 3 0.804 3 0.697 2

P-9 6.604 5 6.042 0 0.562 5 10.741 3 2.156 3 1.143 0 0.9557

A 0-1 27.345 0 24.840 0 2.505 0 9.916 2 2.569 7 1.7427 0.926 5

0-2 9.444 0 8.130 0 1.314 0 6.187 2 1.396 6 1.718 7 0. 806 8
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Fig. 3 REE distribution patterns of calcite veins of the Triassic,

Permian and Ordovician in Jingshan region
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Table 3 Oxygen isotopic characteristics and vein-froming temperature of calcite veins

in the marine carbonate rocks in Jingshan region

B4R FEfhS Jiktd 8" O (PDB) /%o BNk °C BKREE/C H A kAR — R C

T-1 -5.67 115. 44
T-2 -6.86 128.73

=B&F s - 140. 14 1S - 188 50.00 ~ 190. 00
T-4 -8.07 143.77 (I S % 41)
T-5 -8.88 154. 84
T-6 -10.95 187.76
P-1 -5.12 101. 15
P-2 -5.45 104. 32
pP-3 -6.06 110. 40
P-4 -15.77 112. 80

—sz P-5 -7.71 129. 16 101 ~ 197 85.‘00 Nwzoo. 00
P-6 -17.91 137.49 (I 5 %% 39)
P-7 -17.95 138. 00
P-8 -9.15 146. 53
P-9 -10.91 172.37
P-10 -12.31 196.76
0-1 -7.29 116.77

JAGES 0-2 -8 147.07 17 100.00 ~230.00
0-3 -10.87 162. 14 (I 25 %K 35)
0-4 -14.22 223.30
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Table 4 Electron microprobe analysis for calcite veins and surrounding rocks of the Triassic,
Permian and Ordovician in Jingshan region
A %
R HS Sio, Ti0, AL 0, FeO MnO MgO Ca0 Na, O K,0 Cr, 0, e
T-1-1 0.00 0. 00 0.00 0. 47 0.00 0.11 55.05 0. 00 0.00 0. 00 55.63
T-1-2 0. 00 0.00 0. 00 0.74 0. 00 0.18 55.53 0.00 0.17 0.00 56. 62
mz T-1-3 1.09 0. 00 0.23 0.32 0.00 0.03 56. 18 0. 00 0. 05 0. 00 57.90
T-5-1 0. 00 0.00 0. 00 0.00 0.14 0. 14 54.73 0.00 0. 00 0. 00 55.01
T-5-2 0.12 0. 00 0.00 0. 00 0.00 0.28 54.96 0. 00 0.01 0.25 55.62
T-5-3 0. 00 0.00 0. 00 0.73 0.13 0.18 54. 48 0.00 0. 00 0. 00 55.52
P-7-1 0.00 0.00 0.00 0. 00 0.00 0.03 54.85 0. 00 0.00 0. 00 54. 88
—az pP-7-2 0. 00 0.00 0. 00 0.00 0. 00 0.09 55.96 0.00 0. 00 0. 00 56. 05
pP-7-3 0.00 0. 00 0.00 0. 00 0.00 0. 00 56.77 0. 00 0.00 0. 00 56.77
P-7-4 0. 00 0.00 0. 00 0.00 0. 00 0.09 55.05 0.00 0. 00 0. 00 55. 14
0-1-1 0.61 0. 00 0.00 0. 00 0.08 0.29 55.63 0. 00 0.00 0. 00 56. 61
R EA 0-1-2 0.00 0. 00 0.00 0.48 0.19 0.20 56. 43 0. 00 0.00 0. 00 57.30
0-1-3 0. 00 0.00 0. 00 0.40 0.23 0.18 55.18 0.00 0. 00 0. 00 55.99
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Fig. 4 La/Ho-Y/Ho diagram of calcite

veins in Jingshan region
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