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Mineralogical characteristics of palygorskite in the southern margin of Junggar
Basin and their implications for paleoclimate
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CHEN Rong' and WANG Jun'*?
(1. Key Laboratory of Orogenic Belts and Crustal Evolution, Peking University, Beijing, 100871, China;
2. Institute of Oil & Gas, Peking University, Beijing 100871, China)

Abstract: In order to further investigate paleoclimate evolution of Cenozoic period in the southern margin of
Junggar Basin, the authors systematically analyzed mineral compositions and mineralogical characteristics of
palygorskite of mudstones and sandstones in the southern margin of Junggar Basin by using X-ray diffraction
(XRD) and scanning electron microscopy (SEM). The results show that mineral compositions of Cenozoic mud-
stones are smectite, illite, palygorskite, kaolinite and chlorite. Palygorskite is indicative of an arid, semi-arid
and strong evaporation environment. Fibrous or beam palygorskites identified by mineral contact relation are
typically authigenic. The arid paleoclimate is consistent with the color change of strata reflected by illite and
chlorite mineral assemblages.
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Fig. 1 Qutcrop photographs of Cenozoic strata in the southern margin of Junggar Basin
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Table 1 Clay mineral types and palygorskite relative content for sedimentary rocks in southern margin of Junggar Basin

S 1S I K C Pa SIS
Nyad 60 16 5 9 10
60 1 5 9 15
65 15 4 6 10
45 14 1 1 39
84 13 1 2
73 16 4 7 55
Es-N; s+ Nz 67 18 5 10 45
43 12 2 3 40 75
85 8 3 4
93 5 1 1
N 58 12 3 3 24 65
65 18 10 7 55
63 20 4 4 9 90
66 8 4 4 18 40
70 20 6 4
62 8 3 3 24 55
Essa 85 13 2 60
71 8 3 18 85
71 5 1 23 40
81 4 1 1 13 40
55 7 2 2 34 85
67 7 2 3 21 55
41 5 2 2 50 70
Epz 74 8 2 2 14 80
70 3 2 5 20 85
S— I S— I— K— C— Pa— SIS —
3e 3g
3d
3b 3f 3g

1—=5 pm 0.03~0.2 ym
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Fig. 3 Palygorskite SEM images of typical samples in southern margin of Junggar Basin
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als d—filamentous palygorskite filled in pores between quartz and other minerals e—rod and crimp shaped palygorskite on the surface of flake clay
minerals {—filamentous palygorskite in mixed state g—filamentous and beam shaped clay minerals in mixed state h—rod palygorskite on the sur-

face of carbonate minerals i—hair-like palygorskite in pores or on the surface of clays
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Table 2 Chemical components of palygorskite in mudstone of southern margin of Junggar Basin
SiO, AL O, TFe,O5 K,O MgO Na,O TiO, CaO P,0s MnO LOI Total
1 52.16 18.03 6.28 3.34 5.41 0.72 0.72 3.1 0.2 0.07 9.81 90.02
2 51.07 13.07 4.81 2.24 8.57 0.13 0.43 0.67 0.11 0.041 18.24 99.38
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