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The capabilities of different Triassic marine rock types for preservation
of coeval seawater information in the Huaying Mountain of eastern Sichuan

HU Zuo-wei, HUANG Si-jing, WEI Wen-wen, LIU Hui-lun and LIU Tao
(State Key Laboratory of Oil/Gas Reservoir Geology and Exploitation, Institute of Sedimentary Geology,
Chengdu University of Technology, Chengdu 610059, China)

Abstract: Different types of marine carbonate rocks have different capabilities of resisting diagenetic alteration
and preserving coeval seawater information. Aragonite and high-magnesium calcite minerals, for example, are
liable to suffering from relatively strong diagenetic alteration, and their preservation of the coeval seawater infor-
mation is therefore relatively poor; by contrast, low-magnesium calcite mineral has much better capability for
preservation of the coeval seawater information. It is thus thought that the evaluation of marine samples of dif-
ferent rock types for their diagenetic alteration and preservation of the coeval seawater information is a necessary
basic work in sedimentary geochemistry and chemostratigraphy. The analyses of rock fabrics, cathodolumi-
nescence and trace elements of Triassic marine samples of different rock types from the Huaying Mountains of
eastern Sichuan were conducted in this paper to evaluate their capabilities for resisting diagenetic alteration and
preserving coeval seawater information. The results indicate that the calcareous mudstone samples show strong
luminescence, their average Mn concentration is higher than 800 X 10, average Sr concentration is only 280 X
10 %, average Mn/Sr ratio is higher than 3.3, which is the highest average Mn/Sr ratio in all the samples of
different rock types. The micrite samples mostly show extremely weak or weak luminescence, with only a few
samples showing moderate or strong luminescence, their average Mn concentration is 213 X 10~ ¢, average Sr
concentration is 704 X 10 %, and average Mn/Sr ratio is 0. 44. The very fine-crystalline dolomite shows relative-

ly weak luminescence, their average Mn concentration is 119 X 10 °, average Sr concentration is 86
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X 10~%, which is the lowest average Sr concentration in all the samples, and average Mn/Sr ratio is 1.46. The
grainstone samples show no luminescence, their average Mn concentrations is only 4 X 10~ °, which is the lowest
average Mn concentration in all the samples, average Sr concentrations is 1 015X 10~ °, which is the highest av-
erage Sr concentration in all the samples, and average Mn/Sr ratio is very low (lower than 0.004). In summa-
ry, the Triassic marine samples of different rock types from the Huaying Mountain of eastern Sichuan have dif-
ferent capabilities for resisting diagenetic alteration and preserving coeval seawater information. All the calcare-
ous mudstone samples which have the highest average Mn concentration, relatively low average Sr concentra-
tion, relatively high Mn/Sr ratio and strong luminescence could not represent the coeval seawater, so they must
be excluded. Most micrite samples which have relatively low average Mn concentration, relatively high average
Sr concentration, relatively low Mn/Sr ratio and weak luminescence or moderate luminescence could represent
the coeval seawater, but a few of them must be excluded. A few of very fine-crystalline dolomite samples which
have relatively low average Sr concentration and relatively high Mn/Sr ratio could not represent the coeval sea-
water, even though they have relatively low average Mn concentration, weak luminescence or moderate lumines-
cence, but other samples still represent the coeval seawater. The grainstone samples which used to be regarded
as rocks liable to suffering from stronger diagenetic alteration have low Mn concentration, high Sr concentration,
and no luminescence, so that their diagenetic alteration might have been related to early seawater cementation or
deep-buried trapped marine fluids, rather than to meteoric water.
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Table 1 Cathodoluminescence intensity Mun and Sr mean concentrations and Mn Sr ratios of samples of different rock types
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