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REE enrichment and palaeoenvironmental significance of paleo-weathering
crust of Tieling Formation of Jixian System, northern Hebei Province
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Abstract

A set of paleo-weathering crust is widely developed on the top of Tieling Formation in the Middle Proterozoic
in northern Hebei Province, it is found that both the light rare earth and the associated Rb have reached enrich-
ment. The paper studies migration of elements during weathering and the characteristics of paleoenvironment
based on detailed geochemistry study, the results show that the contents of LREE . Rb and Ti in the paleo-
weathering crust increase first and then decrease, and enhance with the increase of clay material in the paleo-weathe-
ring layer, in the middle and upper part of the clay rock reached the peak value, presumably related to the adsorp-
tion of clay minerals. The light rare earths in the paleo-weathering crust begin to be enriched under the condition
of oxidation, and enriched with the increase of oxidation. Positive abnormality of 8Ce and obvious negative
anomaly of dEu indicate that the light rare earths are mainly enriched in the oxidation environment of the middle

and upper part, and gradually reach mineralization with the increase of oxidation.The CIA of chemical alteration
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index is between 53.54 and 79.50, and the BA of weathering shower index varied from 0.39 to 1.08, indicating

that the weathering crust was formed in a warm and humid climate conditions.The spider-web Diagram, REE dis-

tribution curve and the diagram analysis of La/Yb- 2, REE of the micronutrient indicate that the rare earth ele-

ments and micronutrient are mainly derived from the carbonate rocks of the underlying Tieling Formation and

volcanic magmatism during this geological period.
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Fig. 1 Distribution of the paleo-weathering crust on the top of the Tieling Formation of Jixian System in the northern Hebei

1—Tieling Formation of Jixian System; 2—Xiamaling Formation of Qingbaikou System; 3—Unconformity; 4—Section point;

5—Administrative boundaries
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Fig. 2 Field characteristics of paleo-weathering crust of Tieling Formation of Jixian System(a~d) and characteristics of rocks and

ores(e, )
a. Field occurrence of paleo-weathering crust; b. Weathering features of paleo-weathering crust; c. Small karst funnel; d. Limonite at the bottom of
the paleo-weathering crust; e. Photographs of hand specimens of silty clay rocks; f. Microphotographs of silty clay rocks (orthogonal polarizing)

Pt,>x—Xiamaling Formation; Pt,»—Tieling Formation; PW—Paleo-weathering crust; Ser—Clay mineral; Qz—Quartz; Jr—Jarosite
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Fig. 5 Contents of major oxides in the paleo-weathering crust of Tieling Formation of Jixian System with depth

1—Dolomite; 2—Arenaceous clay; 3—Silty clay; 4—Silty shale; 5—Clay; 6—Ferruginous
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1—Dolomite; 2—Arenaceous clay; 3—Silty clay; 4—Silty shale; 5—Clay; 6—Ferruginous
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