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Abstract This paper studies the petrologic characteristics of the dawsonite— bearing sandstone reservoirs of the Cretaceous in
southern Songliao Basin, ,the diagenetic sequence of the dawsonite—bearing sandstone, and the occurrence and the origin of the
dawsonite based on the principles and the methods of the petrology and the isotope geochemistry. The petrologic study shows that the
dawsonite—bearing sandstones are mainly composed of the arkoses and the feldspathic litharenite. The diagenetic sequence is shown
to be the clay coating cementation—secondary feldspar overgrowth—secondary quartz overgrowth, authigenic quartz, kaolinite—calcite-
hydrocarbon charging—CO, charging—dawsonite—ankerite. The analysis of the carbon and oxygen isotope composition indicates that the
dawsonite 8" Crpp values range from —0.342% to 0.329%, and 8Oy values range from —1.922% to —0.954%, as is similar to the
proved dawsonite formed in the organic background and related to the magmatic activity. The calculated 8°Cips values of CO. gas in
the isotope equilibrium with the dawsonite ranging from —0.992% to —0.423%, are consistent with the 6" Cips values of the inorganic
CO; in the southern Songliao Basin. These values indicate that the CO, that forms the dawsonite and that from the gas reservoir have
the same source, which is the mantle—sourced origin.
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Fig. 1 Geological structure of Songliao Basin and location of

the study area (modified from reference[19])
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dawsonite—bearing sandstones
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Table 1 Dawsonite carbon and oxygen isotope composition and &'"°Ceps values of CO, gas in isotope equilibrium with dawsonite
in southern Songliao Basin

WK jp — 8" Conn! 8O/ 8" Oswou/ T L/ 8"Ceo.ron/ ——
% % % C %
1506.66 -0.121 -1.910 1.123 -0.782
1506.90 -0.096 -1.246 1.802 -0.758
1507.21 -0.169 -1.689 1.308 -0.830
1508.16 -0.125 -1.922 1111 -0.786
1146
1518.35 -0.083 -1.890 1.144 -0.740
1518.65 -0.112 -1.875 1.155 -0.769
1548.90 0.021 -1.637 1.399 -0.627
AN 1550.41 -0.143 -1.719 1319 -0.790 SCHk[11]
1256.00 0.329 ~1.466 1.575 -0.4.23
1256.50 0.252 -1.766 1.271 -0.500
21143 1257.86 0.122 -1.639 1.397 -0.628
1258.80 0.155 -1.647 1.389 -0.595
1553.65 -0.068 -1.960 1.067 -0.714
£1.150 1556.80 0.001 -1.912 1.121 -0.645
21152 1536.15 -0.342 -1.597 1.445 -0.992
1203.75 0.030 -1.760 1.280 56.6 -0.690
1196.70 -0.090 -1.860 1.170 56.2 -0.810
1297.24 -0.190 -1.900 1.140 61.0 -0.870
P27 SCHR[15]
1231.38 -0.030 -1.780 1.260 57.9 -0.730
s 1188.88 -0.120 -1.830 1.210 55.9 -0.840
1211.56 -0.050 -1.830 1.200 56.9 -0.770
1263.03 -0.011 -1.648 1.388 53.0 -0.757
] 1277.63 -0.176 -1.822 1.209 53.7 -0.915
1282.25 -0.062 -1.572 1.466 53.9 -0.801
K21 1429.19 0.003 -1.615 1.422 60.0 -0.684
Rz
K27 1436.60 0.157 -1.405 1.638 60.3 -0.529
AR
1792.02 0.097 -1.184 1.865 75.3 -0.472
1801.25 -0.012 -1.236 1.813 75.7 -0.578
LiaS 7 1-7 1801.61 -0.088 -1.499 1.542 75.7 -0.653
1802.12 0.113 -0.954 2.104 75.7 -0.453
1803.75 -0.134 -1.514 1.527 75.8 -0.699
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