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Occurrence of Palygorskite in Late Oligocene in Linxia
Basin and Its Geological and Climatic Indicator

HONG Han lie's XUE Hui juan', ZHANG Ke xin', ZHU Yun hai', XIANG Shu yuan', FANG Jie’
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Abstract Palygorskite in the late Oligocene sediments at Dongxiang Linxia northwestern China was investigated by using
X ray diffraction ( XRD) and scanning electron microscopy (SEM) . The results show that authigenic palygorskite occurs in
the late Oligocene sediments and trace amount of detrital paly gorskite also can be found in the deposits. The authigenic pa

lygorskite is present as silk like aggregates with thin and long morphology, replacing the I/S mixed layers along the plate ed

ges, while the detrital palygorskite shows relatively straight fibers, occurring as a single particle in mixture with other fine

grained clay or covering on the surface of plated clay. Clay mineral assemblages of the lower section, the middle section, and
the upper section of the late Oligocene sediments are illite, 1/S mixed layers and kaolinite, illite and I/S mixed layers, and
illite, 1/S mixed layers, and chlorite, respectively, indicating the climatic evolution from humidity to aridity. The amount of
palygorskite increasing from the lower to the upper section of the sediments reflects the similar evolution pattern with clay
assemblage. Illite and 1/S mixed layers are ubiquitous throughout the late Oligocene sediments. How ever, the coexistence of
illite, 1/S mixed layers, and kaolinite suggests different provenance of the clay. Palygorskite is a common clay mineral of

desert soils and is characteristic of aeolian desert dust in the semi arid and arid regions and therefore, the occurrence of de
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trital palygorskite in the late Oligocene sediments implies the loess sedimentation from ~29 Ma in Linxia basin.

Keywords: Linxia basin; late Oligocene; clay mineral; palygorskite.
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Fig.1 Generalized map showing the location of study area

Celles etal., 2007),

one et al.(2005)
’ ~29 Ma

) ~

(Hong et al., 2007). )

, /
~29Ma
1
(E3 [)9
( . 1998).
3
(10) s
5~8cm, 24.47 m;
(9)
s 25 cm,
s 15~20 cm,
2~3 cm. s 6. 12 m;

,1998); Garzi
Nd

X .
/
b
b
b
10 ,
5 cm,



( 8) ) ) ) . 2 m ) s
s 10. 48 m; , 6.67m.
(7 . .
’ 5 ¢ 1’
b , ,
s 11. 69 m; R N ,
( 6) . ) ) R , 0. 5 m
le y s 13.76 H o o
an m 50° /78
(5) .
. 60 cm, 1311,
’ . 2
, 3300 26, 14.85m;
(4 . . , 2.1
33526, 9.40 m; . ,
( 3) 1) 2 0 10 y
’ ’ ’ ( 2). R
- . 1 0 ’
3~5mm cm. i 2 h.
, . 1.76 m; 24h ’
(2
. 80 cm, 20 em, 2.2 X
, 330 27, 5.8 m; ,
(1 . , . ,
’ 4 ’ 1 m, . H
Q
2 (a)
i Chl-% & £
IR F A
QR K
Oor-lEK A
PR KA
CHMRE
Q PI
v Or aC
Chl 1 J 35 -
L g Chl 2 =
= =
3 10 20 30 :10 50 6‘0 65
20

(@Db)(C)HfSNo. 7

3 10 20 30 40 50 60 65

2 (a) . (b) (o X
Fig. 2 The XRD pattern of the representative loess sample( a), the representative clay mineral fraction(b) and of the glyco

lated clay mineral fractions( ¢
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