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Clay Mineralogy and Its Paleoclimatic Indicator of the
Miocene Sediments of Xunhua Basin
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Abstract: To reconstruct the paleoclimate in the Miocene, clay mineralogy of the Xunhua sediments was investigated using X-
ray diffraction (XRD) and scanning electron microscopy (SEM) methods. Our results show that clay minerals of the Miocene
sediments are mainly illite and smectite, with minor chlorite, kaolinite, and palygorskite. The apparent changes in their relative
contents and illite crystallinity suggest that warm and humid paleoclimate conditions prevailed over the period of 23. 1 —
21. 2 Ma, then the mainly cold and dry climate succeeded in the period of 21. 2—14. 3 Ma, with short intervals of warm and
humid climate conditions. The mainly warm and humid climate dominated in the period of 14. 3—10. 6 Ma, and it changed into
a mainly cold and dry climate in the period of 10. 6—9. 3 Ma. The paleoclimate of the episode of 9. 3—5. 2 Ma was warm and
humid, and it fluctuated frequently between cold/dry and warm/humid. The rapid changes in clay indices in the curves at
21. 2 Ma and 5. 8 Ma probably suggest the uplift in Xunhua of Qinghai-Tibet plateau.

Key words: clay mineral; crystallinity; Miocene; Xunhua basin; uplift.
, et al. , 1988; , 2005).

: (Li :

(Nos. 40921062,40872038) ; (No. 1212010610103) 5
(No. GPMR200910).
(1986—), N . E-mail: cugwfl 2008@126. com



829

N

~ A A

. ( ,1998; (Inglés et al. ,
,1998; ,1998; Guo et al. , 2002; 1998; Médard et al. , 2000; Manalt et al. , 2001;
Fang et al. , 2003; Pares et al. , 2003; R Perederij, 2001; Merriman, 2002). X
20053 ,2008). , (1998) (XRD) (SEM) ,
(18. 6~13. 0 Ma). 3 (21. 8~ ,
16. 8 Ma,13. 0~8. 5 Ma,6. 0~5. 0 Ma)
(8.5~6.0 Ma); (2005)
, 13. 0~ 1
7.8 Ma , 7. 8~
6.2 Ma ,6.2~4.4 Ma ,
; (1998)
, 7.00~5. 35 Ma, ,
, N ( ,2007).
,  5.35Ma , ,
3 km
, ¢ D.
) - (ENp), (Ny2)
( ,2003, 2005). ( (Njcz) . (N;s2) .
) (Nyd)) - (N2 D (
S
35°55'N sk
Ao
R
i TR AC
35°50'
[Q]1 [Nj]2 [Naf3
[Nx] 4 [ENd 5 [KH] 6
ST g FlEs )
10 1
120I°15' 120°25' 120°I35'E
1 ( ,2010)
Fig. 1 Geological map of studied area and the location of the measured section
1 ;2. 53, — 54, — ;6. 7. —



830 — 35
L 0 .
o | RO A
41 B
e 350 e R R SR E TATIRE
+ eecee |+ :
% < 34| R AR A D A 4 BT I
g =i
T [E 10009 33| FRHERGECLHILIE N K KT B
I «
B AR 32| R I R R T I 4 3 B
i .
—— 31| LTI R B A S B
0 [F==sk 30| WA AR P KT A
| ——S
Tk 20 | LD IR A R U I 3 1
— s 000 |28 | R BRI BT 4 IR £ (6 5 B 4 T 9 S L S
——
2T 27 | LT R R A LR 0 B, T T
o — — o
— 26| R I K (R U bl TR IR €5 R
gy -+ 25 | W DB RV A K T R A B
AR 24| BRI R o A T
Ko (0808 23| JREE R SRR R A 4 U A B
B ———
T 6007 oy | LG R R K A
———F 20| IR TR AT SR 2 B
W I
K Doy ™ 20 IRt B
i =
: Rl o 19 | RIRLT (03 2 5 Ve 2 A 18 AT )2
O — — ol
©Soool. TR KA T WA AR B IR T B ORI E
o — 2 ofE 4009 17| ABEITE R RV G I B A B 0.4 m
S ===F TET 2L e 0 i T T Ve, A
g; PR LS | e R
B2 b T R AT B
—— = 13| KA R R R B K
5 2] ZORTWERRERREROET
sees 1T U1 o (P e A0 6,10 i T IR A o T, JC Ik 2 (6 A DRI 36 B 1R
pPyaa 10 | 20D T R 0 IR U T 1 A K P (L 7 BT
it [Teeteet [T 200 O | HLARG R G 4 R TN B
£ [e e e 8 REE T WA ERBE
S AR 7| G T W Y T A B T
scee |3 6 W/ LS PR N R VN R R B S ;3 1R A
- 5 | LR A R K AT AT 2 B
ee—oo0 ¥ 4 Z e IO A0 5 e T T o 2 0 L2 1
AR 3| Wt RN A R
I seoeel. 20| LM R A NLRRR D R A T
éﬂ O 000 |«
cene i o O 403 0 o 52 ot AN D 4, b 3 1
==l ww [2i3]wmn B3] BET [l aw s [l ne s [see] mus [E28] 47 382 wwm
2
Fig. 2 Schematic diagram of Miocene showing the lithology and sampling position in Xunhua basin
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Fig. 3 XRD patterns of representative samples of clay fractions of Miocene in Xunhua basin
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Fig. 4 Clay indices of the Miocene sediments in Xunhua basin
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