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Abstract : Sepiolite-containing succession are developed in the cyclothems composed of limestones and argillaceous limestones in the first Mem-
ber of Middle Permian Maokou Formation in Sichuan Basin. This paper investigates the paleoenvironment and sedimentary patterns of the se-
piolite-containing succession in the first Member of Maokou Formation and reveals their sedimentary geological significances based on analyses
such as identification of rock thin section, observations of scanning electron microscopy, determination of major/trace elements and carbon/
oxygen isotopes. The research results indicate that there are four types of sepiolites in the first Member of Maokou Formation, namely lentic-
ular. stellate, lamellar and bioclastic sepiolites. Among them, lenticular and stellate sepiolites are mainly developed in limestones. lamellar
sepiolite is developed in argillaceous limestones, and bioclastic sepiolite is developed in both limestone and argillaceous limestone. During the
limestone deposition, the ancient seawater temperature (T;) restored using oxygen isotopes (8" ) is concentrated between 3. 71 C and
12. 45 °'C, while the ancient seawater temperature (T,) restored using the Mg/Ca ratio is concentrated between 13. 78 ‘C and 14.20 'C. The
Sr/Ba ratios of the limestones are concentrated between 16. 57 and 659. 18, with the average paleosalinity of 131. 97, average Sr/Cu ratio of
2175. 43, average V/(V + Ni) ratio of 0. 904 4, and average Ni/Co ratio of 14. 32, indicating an cool water sedimentary environment with
high salinity, drought, and oxygen-deficiency. During the deposition of argillaceous limestone, T; is concentrated between 6. 98 C and 14. 48 C,
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T, is in the range of 13.80 C to 15.14 C, the Sr/Ba ratio ranges from 77. 34 to 819.59, and the average paleosalinity, Sr/Cu ratio,
V/(V+ ND ratio and Ni/Co ratio is 131. 76, 1511. 73, 0. 9122 and 16. 42 respectively, reflecting a cool-water sedimentary environment with
relatively low salinity, humidity and oxygen-deficiency. In the cool-water environment (T, < 12 'C) with poor aluminum (Al) and rich mag-
nesium (Mg), the silicon(Si)-rich fluid connected by faults forms a large number of sepiolite deposits in low subsags under the drive of gravi-
ty and concentration potentials. As the burial depth increases, sepiolites undergo different diageneses, forming a mineral combination se-
quence of sepiolite, talc, dolomite and quartz. The sedimentary pattern of sepiolite-containing succession in the first Member of Maokou For-
mation is described as follows. During the deposition period of limestone, the low seawater temperature was low, small amount of fresh water
and terrestrial inputs, high salinity of seawater and less siliceous fluids resulted in the deposition of lenticular and stellate sepiolites. During
the deposition period of argillaceous limestones. the increase of seawater temperature, increase of fresh water and terrigenous inputs, decrease
of salinity, frequent volcanic activities and intrusion of siliceous fluids resulted in the deposition of lamellar sepiolites. The thickness distribu-
tion characteristics of sepiolite-containing succession reveal that Maokou Formation in the Sichuan Basin has a sedimentary pattern of “two
platforms with one sag”. The sepiolite-containing succession are thick in C-shaped Tongjiang-Changshou sag.
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Fig.1 Global paleoplate distribution in Middle Permian,sedimentary facies distribution and comprehensive stratigraphic

characteristics of the first Member of Maokou Formation in Sichuan Basin
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Fig.2 Petrological characteristics of sepiolite-containing succession in the first Member of Maokou Formation,Sichuan Basin
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Fig.3 Mineral composition of sepiolite-containing succession in the first Member of Maokou Formation, Sichuan Basin
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Fig.5 XRD characteristics of conversion from sepiolite to talc
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Fig. 6 Occurrence of sepiolite (talc)in the first Member of Maokou Formation, Sichuan Basin
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Fig.9 Palecenvironment and terrestrial identification of sepiolite-containing succession in the first Member of Maokou Formation,Sichuan Basin
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Fig. 10 Sedimentary-diagenetic transformation model of sepiolite-containing succession in the first Member of Maokou Formation, Sichuan Basin
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Table 1 Thickness of Middle Permian and sepiolite-containing succession in some wells of Sichuan Basin

fiE  HE5 PoBREE/m FEEAOZREE/n| ME HE P OBREE/m SERAO)ZEREE/m
YB7 314.5 99.5 SB1 385. 0 14.1
X3 303.2 39.8 W89 379.5 37.1
HB1 299. 4 91.6 TS6 373.7 11.1
117 296. 1 68. 6 . TD81 364. 8 13.8
ViRl LT2 294.9 78.8 fyn SSt 341. 1 18.8
l MX52 291.5 49.1 WEI{EIJ Q10 312. 4 13. 4
HL1 288.5 69.0 TL1 308. 1 24.9
MX26 286. 6 41.6 QL23 307.6 21.1
MX203 267.3 75. 4 TD2 298.5 14.1
NC7 257.9 44. 4 S19 296.5 17.1
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