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Abstract ; Mixed sedimentation , a special sedimentary phenomenon , has always been a hot topic in sedimentology domain.
This article documents a systematic study on the mixed sedimentation in saline lacustrine basins during the initial Eocene
thermal maximum (IETM) period and the formation of Dongying Sag, Bohai Bay Basin based on analyses of core, thin
section ,isotopic and element data. The results reveal that there are two kinds of mixed sedimentation in the Kongdian
Formation of Dongying Sag: mixed sedimentary sequences and structure-mixed deposits. The former mainly includes
deposits of continental siliciclatic rocks interbedded with carbonates and that interbedded with sulfates. The latter mainly
include deposits of structurally mixed continental siliciclastic with carbonates and that with sulfates. Various mixed
siliciclastic-carbonate facies zones are identified in different stages of the deposition of the Kongdianzu Formation. Mixed
sedimentation in the formation occurred in shore-shallow lake mud flats and sand bars during the early stage,,and then in
mud flats,,sand bars and high-salinity deep water settings during the interim stage due to the thermal maximum. Later on,
with a continuous salinization of the lake basin,sedimentation in the place went on in such settings as mud flat,sand bar,
high-salinity deep water as well as bioclastic shoal and etc. It was dominated by facies-margin mixing, with accidentally

discrete or autochthonous mixing. Controlling factors include sediment input, water hydrochemistry , hydrodynamic force,
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and fluctuation of water-level. The study confirms that,during the initial Eocene thermal maximum period ,the lake basin

in the area had gone through an intense salinization process ,which occurred simultaneously with clastic input into the basin

and formed typical mixed siliciclastic-carbonate deposits in the saline lacustrine basin. Dissolution of carbonate and sulfate

during burial process of the mixed sediments and fracturing contributed to the formation of hydrocarbon-bearing reservoirs.

The original chemical constituents in the mixed deposits could be used to restore the paleo-environment of the lake.

Key words: saline lacustrine basin, extreme hot climate, mixed deposit, Kongdian Formation, Early Eocene, Dongying

Sag, Bohai Bay Basin
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Location and strata configuration of Dongying Sag
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Fig. 2 Mixed sequences of various kinds in the Kongdian Formation of Dongying Sag
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Table 1 Minerology of the mixed deposits in Dongying Sag
KA/ % #HIE(R)/ %
FfS REE/m HAKE Y/ %, e s g B/ % JifRfi/% BBt/ % BEAE %
A AHA (VRF) (SRF) (SRF)

W46 -14 2 924.80 IR AR 49.00 22.00 20.00 1. 00 5.00 2.00 0.50 8.00 2.00 5.00
W46 - 13 2 924.83 IR AR 49.00 20.00 18.00 2.00 8.00 2.00 4.00 7.00 2.00 5.00
W46 -12 2 924.70 HIREK AW 49.00 20.00 17.00 2.00 7.00 2.00 8.00 7.00 2.00 3.00

W46 -6 3 787.69 EERAOWE 48.00 8.00 12. 00 8.00 16. 00 4.00 2.00 2.00 3.00

W46 -5 3 791.35 IR AR 48.00  20.00  20.00 1. 00 7.00 2.00 1. 00 12. 00

W46 -4 4 404.20 EHERKAEE S 25.00  15.00  22.00 3.00 31.00 1. 00 10. 00 2.00

W46 -3 4404.40 EREBEBEAE  34.00 13.00  23.00 0.50 23.00 7.00 8.00 4.00

W46 -1 4 406. 85 IR AR 10.00  10.00  39.00 0.50 40. 00 1. 00 3.00 6. 00 4.00
W100 -33 1 799. 80 EIRE AN A 53.00 18.00  16.00 2.00 8. 00 3.00 8.00 15. 00
W100 -29 1 799. 80 IR AR 47.00 18.00 17.00 3.00 10. 00 5.00 25.00
W100 -23 1 863.95 EIREAWE 44.00 19.00 18.00 3.00 12. 00 4.00 5.00 20. 00
WI100 -22 1 900. 20 KRR A S 48. 00 17. 00 16. 00 3.00 12. 00 4.00 2.00 25.00
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W100 -17 2 112.25 HREEEKAMDE  42.00 17.00 16. 00 5.00 14. 00 6.00 4.00 15. 00
W100 -16 2 112.50 KA EEK A S 44.00  18.00 17.00 4.00 14. 00 3.00 1. 00 25.00

HK1 -47 4754.00 FREHKAE  45.00 15. 00 15.00  15.00 5.00 5.00 1. 00 8. 00 2.00 0.50
HK1 -46 4 781.00 SERADE 53.00 18.00  16.00 2.00 6. 00 5.00 3.00 1. 00 6. 00
HK1 -40 4 786.00 EIREAWE 52.00 18. 00 17.00 2.00 5.00 5.00 2.00 10. 00 2.00 0.50
HK1 -39 4 787.00 HIRK AW 55.00 17.00  15.00 2.00 7.00 4.00 3.00 6. 00 4.00 6.00
HK1 -31 5 105.05 HERKAWE 44.00 17.00 19. 00 2.00 14. 00 4.00 3.00 1. 00 12. 00
HK1 -28 5 105.45 EIRE AW 50. 00 19.00 15.00 2.00 10. 00 4.00 2.00 13. 00 3.00 0.50
HK1 -27 5 106.55 K AaTE 52.00 18. 00 17.00 2.00 7.00 3.00 1. 00 13.00 2.00 0.50
HK1 -25 5 107.15 IR AW E 50. 00 18.00 17.00 2.00 9. 00 2.00 2.00 10. 00 1. 00 2.00
HK1 -23 5 107. 85 EIRK A S 50. 00 18. 00 17.00 2.00 8. 00 4.00 2.00 10. 00 1. 00 3.00
HK1 -21 5 108. 35 BIREAWE 50. 00 18. 00 17.00 2.00 8. 00 4.00 2.00 18. 00 1. 00

HK1 -12 5 579.00 SIRERK A E 41.00 18. 00 16. 00 5.00 16. 00 4.00 12. 00 0.50

HK1.11 5625.00 ®HRKEEEKAWE  41.00 18. 00 16. 00 5.00 16. 00 4.00 13. 00 0.50
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Fig. 4 Mixed sedimentation types during the deposition of the Kongdian Formation of Dongying Sag
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