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The Isotopic Geochemical Characteristics and Genesis of the CO, Gas Pools in the Jiyang Depression
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Abstract: The CO, gas pools of the Jiyang Depression are mainly located in the central and southern parts of the
Gaoging-Pingnan deep fault zone, Northwestern margin of the Yangxin subsidiary depression and the Shangdian
volcanic dome. These C(), gas pools contain 69% —97% CQ,. The geochemical analyses indicate that the 8" Ce,
values are varied from —5. 67%, to — 3. 35%,, the CH,/*He ratios are varied from 1. 01 X 10" to 5, 65X 10*, the
*He/, He ratios are varied from 2. 80X10 * to4.49X10 "( i.e. R/Ra= 2—3.213, the " Ar/* Ar ratios are varied
from 317 to 1791, and the CO,/*He ratio are varied from 0. 25X 10° to 2. 61 X 10" respectively. The data above

consistently suggest that the C(), reserved in the Jiyang Depression was mainly sourced from the mantle, with
possible influence of partly loosing CO, in the upward migration process of the mantle sourced C(),, or possible
mixing with small part of crust-sourced CQO), gases such as the CO, produced from metamorphism of carbonate
rocks. Besides the qualitative analysis of the CO, source, many other research works, such as the quantitative anal-
ysis of C(), sources, the forming process of C(J, gas pools and its relationship to the magmatic activities, should be
further undertaken.
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Table 1 The composition of gases in CO, gas pools in Jiyang depression
X # 9 R H OB He(X1075) No(%) CO.(%) CH (%) C+(%) YRk
¥ 12 ES, 1470.5~1498. 0 216 0. 63 74,20 21. 63 3,39
¥ 4 ES, 1459.4~1474.5 237 0. 46 75.33 20. 89 3.27
N E ¥ 9-3 ES; 1462, 6~1489. 2 277 0.25 73, 87 22. 46 3.36
¥ 13-2 ES, 1453, 6~1483. 2 242 1.07 68. 85 26.43 3.54
¥ 134 ES, 1450, 8~1486. 4 238 1.21 74,92 19,04 4,36
¥ 14-3 ES, 1467.0~1484, 6 222 0.61 77.93 18.17 3.15 XHR(7]
K 4-10-4 ES, 1441. 0~1469. 0 0.93 71. 90 23.78 3.40
I 4-13-2 ES, 1453.0~1455, 0 0. 85 72. 68 22.71 3.77
T % 466 ES, 1469. 7~1481.6 281 0.33 72.50 23.52 3.53
il 14 O 2404, 0~2460, 0 0. 46 96. 99 0.16 1. 39
BE B53 Ng 833, 40~834. 80 5.43 94, 36 0.14
T #17¢1) ES; 1965. 1~1980. 0 358 1. 60 93,78 3. 89 0.73
% 17(2) 2000, 0~2009. 6 847 2.06 93, 54 3.86 1. 46 CHRL2]
FHE ¥ 12-61 ES, 1452, 4~1487. 6 84 0.38 79,17 17.13 3.19
M5 BA 25 ES; 2794.0~2805.0 3. 06 96. 50 0. 44
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Fig. 2 A plot showing the depth of gas pools ws. the CQ),

contents of the gas pools in the Jiyang depression
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Fig. 3 A plot showing the relationship among contents of

CQO, ,CH, and He of the gas pools in the Jiyang depression
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Table 2 The gas isotope characteristics of CO, gas pools in Jiyang depression

314 C(%a, PDB) *He/'He

M He CH;/*He CO;/?*He CO./*Hen

ST Cor xR UATTAT o e xaen (xaey KR
Pl2 ~51.87  —4.36  3.85+0.11  2.75 1051 27. 40 2.60 0. 89 3. 26
¥ P4 —51.67 —4.52 3.8540.11  2.75 1758 27. 40 2.29 0. 83 3.01
¥ P93 —51.58 —4.47 3.87+0.11  2.76 317 27. 54 2.10 0.69 2.50
£ PI32  —52.69 —4.74 3.5940.11  2.56 1220 25. 51 3. 04 0. 79 3.10  XHL[7]
P13-4  —51,74 —4.43 3.5540.11  2.54 1722 25. 25 2.25 0. 89 3.51
P43  —51.82 —4.32 4.4740.11  3.19 1378 31. 83 1.83 0.79 2.47
¥ B104  —50.19  —5.67
& B4-13-2  —52.37  —5.08 600 XAR[3]
B4-66 —51.67 —4.57 3.87+0.11  2.76 1791 27.54 2. 16 0.67 2,42
BG14  —47.50 —4.76 2.80+0.11  2.00 19. 89
g GQ3 —35.00 —4.41
gy V(D 5139 <341 4455012 318 770 31. 69 2. 11 0. 59 1.86
£ 17¢(2)  —53.98  —3.35 4.4940.12  3.18 1054 31. 97 1.01 0.25 0.769
¥HE ¥ 1261 —51.80 —4.50 3.61+£0.10  2.58 1478 25. 68 5. 65 2. 61 02 X#2]
WiE  MI25  —42.51  —4.38 4.12+0.12 2. 94 29. 33
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