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Abstract: The physical properties and characteristics of hydrochemistry and groundwater recharge cycle of the
Paleogene semi-consolidated aquifer were recognized on the northwestern margin of Laiwu Basin based on core cataloging,
logging, analyzing conventional ion components and hydrogen and oxygen isotopes. The model of groundwater
enrichment in semi-consolidated aquifers was established in combination with the study of sedimentary evolution
history since Paleocene and diagenesis stage division of the semi-consolidated aquifer. The results show that the Paleogene
sand-gravel aquifer was in the early diagenetic stage A, which was buried more than 100 meters with the capacity of
weak consolidation and semi-consolidation. The aquifer has both fracture and pore space characteristics, with the main
space being pore space. The hydrochemical type is HCO;-CasMg, similar to the type of carbonate aquifers. Modern
precipitation is the main source of groundwater recharge. Evaporation and concentration, dissolution of carbonate,
gypsum and salt rocks participated in the formation of hydrochemical components. In the zone of boundary fault, some
fracture blocks can be regarded as the emergency water exploration target area of Paleogene water bearing formation.
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Table 1 Investigation statistics of the Paleogene semi-consolidated aquifer
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Fig. 7 Sedimentary evolution profile of Paleogene in Laiwu Basin
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Table 3 Division symbols of the early diagenetic stage
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Table 4 6D and 6'°0 analytical data of
atmospheric precipitation

s —0 %O menw mbeuA
V-SMOW /%o

YT-01 ~18.0 2.9 2017-04-16  3EIFEMX
YT-02 -11.6 25 2017-04-16  3EIEIIX
YT-03 -28.1 —4.4 2017-04-16  EIEMIX
YT-04 -32.5 -5.0 2017-04-16  SEIEMX
YT-05 -11.8 2.6 2017-05-22 ETEI X
YT-06 —42.1 6.3 2017-06-23 T X
YT-07 789 107 2017-07-15  3EFEMX
YT-08 -83.0  -11.5 2017-08-19  3EFEMX
YT-09 812  -11.1 2017-08-19  IEFEH
YT-10 —62.6 9.1 2017-07-27  ZZAHMEL
YT-11 -772  -10.1 2017-08-19  ZELEE
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Fig. 8 Scatter diagram between 6D and 5'°0
in the study area
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Fig. 9 The model of groundwater enrichment in Paleogene semi-consolidated water-bearing formation
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Fig. 10 The Bouguer gravity anomaly map
in the investigation area
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