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Some opinions concerning the understanding of CIA cold climate of the
Liantuo Formation of Nanhua System: Exemplified by the Nanhua
System from Shennongjia in western Hubei and western Hunan
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Abstract: In this paper, the authors analyzed the characteristics of the CIA distribution curve of Liantuo Formation
in Nanhua System in South China, and compared different CIA values as well as their explanations for the paleocli-
mate. Compared with the lithofacies-paleoclimate analysis method, the result does not show consistency in the pa-
leoclimate characteristics. By means of analog method and in comparison with the cold paleoclimate of the overlying
Nantuo Formation, it is found that the interglacial period sediment is very monotonous in Nantuo Formation, where-
as it is abundant in Liantuo Formation and has various sedimentary structures. The factors controlling the accuracy
of CIA values mainly include the lithology of samples, sampling precision and the source-to-sink system. It can be
said that the source rock composition and weathering denudation determined the types of sediments in the basin for-
mation. In addition, the later diagenesis and regional transformation should not be ignored. Therefore, it is be-

lievedthat the CIA value application must be combined closely with the traditional sediment facies and paleoclimate
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analysis, which can prevent any missing in the explanation and obtain the best results.
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Table 1 Stratigraphic correlation of the Nanhua System from Shennongjia in western Hubei, and west Hunan
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Fig. 1 Lithofacies palaecogeography of Liantuo Formation in
the Shennongjia, Xiangxibei
1—di Bl 2—r AR 2k 3—HEDE A LR 4—I0TTT & 2 4
1—ancient land; 2—lithofacies boundary line; 3—inferred

lithofacies boundary line; 4—cities and towns

WEL,ARAEGXMEHNEE. NI E |
F, WL AR . DI as 2 BeR 4t e IR a0y, A 31
HLA AR R B DURRAR) 3 21 B A ) 1 RE AR IR 3
FRAE, JB& T — REFF R EZ(E 2 ~ B 6), i LIA
S22 ) () R, HAT AT KB B X b mT g . SR B
HSETE NS AL A YR e KRN e B B
M P2 A A B & B A A (R 1B 1)
BB E AR AR B . PP A B v 4 () iR
TFERE N 748 +12 Ma( 1y [H 45,1984, 1989 ), “ ¥k
AT R IE AR R S 758 23 Ma( P42 45,2003 ) .
DAL, 9 P A% 7K I 41 7 rT ELRE AR M T E 4

1 SRR 48 AL E e 4l CIA Wt
TN

1.1 CIA fE4v

CIA & chemical idex of alteration [ TRjFR, & & H
FoE NG A AT B R FR AR, T BTSN B AL
Y5 % . Wedepohl (1995) 35 Hi, 158 W4l 2y
FATE N 21% AHCAT 41% B AT 21% CIRBLSy
HO o b re e 2 Ak Ak KL R KA Bk B
W AEE A E AR, Na K A Ca 5506 45
Jeg TG 38 W LA T 2 2 0 A K S I 2 T T &G
TRl SR AT A AR o AR XU R
VE R A 720 2 1 53 1) AL O TR JBE IR 53 Kt s bl
A A s 1 A8 A T PSR

1982 4F, Nesbitt Fl Young 7EMF 57 N 5= Kk oy
Jt Huronion I I G 2 I 1) H 6 00 3= (1R
ALY T AL O, \Na,0.K,0 % CaO 254k, i3t
AT CIA BIFFEIH FLAE Dby It X A 2 UL T B2 ) i
bro 24 CIA BN HIVE H Ay R EE L v
R 2 T AR PR R AR A R T AR A9 B B e F) 7
L. BfJE CIA B 5| EXT o AU F G 2EAT 70 A (%
2),

CIA 7ENH] o — AR H 2 ) U, o 2 b 2ok
LERE b, 4506 L 2535 K,0. Harmois(1988) #2117
2z AL $8 20 CIW ( chemical index of weathering)
AN A B TR T R A AR ] R s
AT TCER Y ity EEHEAT B ARAPE T A IE . 3Lk
F 70U n(K,0 #I4B) =n(K,0 FEiL) - n(K,0 i
Ao XAEIAT K,0 FIAI GG A, it vl LA b [n] 36 4
ATARAE 5



624 C R S R/ R S 37 &
R2 LHEMBLERT Y CIAE LR LY, TS T BT AE A 8 58 2 X4k

Table 2 The CIA values of the upper crust and different
types of rock
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Fig. 2 Change curve of CIA value of Liantuo Formation
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Fig. 3 Integrated histogram of Liantuo Formation in Shennongjia, Hubei
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Fig. 5 Sedimentary characteristics of Lower-Middle part of Liantuo Formation in Shennongjia, Hubei
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a, b—first section of the Liantuo formation sedimentary sequence and dolomitic conglomerate; ¢— second purple grayish green and grayish green color
intercalated with deformation bedding, convolute bedding of Liantuo Formation; d—grayish green dike, liquefied structure; e—oblique bedding,
parallel bedding; f—two-way bedding; g—purple red and grayish green color stratigraphic sequence; h—banded structure and load
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Fig. 6 Sedimentary characteristics of Xieshuihe Formation in Yangjiaping, Hunan
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a—the first section of the Liantuo Formation of quartz conglomerate; b—Liantuo Formation second bedding; ¢, d—ripple, Liantuo Formation
second bedding; e, f—wavy bedding, convolute bedding, stripe; g—Liantuo Formation third oblique bedding; h—the Liantuo Formation third
gray green plate and parallel bedding
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a— mud and calcareous cemented quartz fine sandstone( ?); b—mud and calcareous cemented quartz fine sandstone; c—mixed structure of gravel,

sand, mud( ?); d—falling rock structure, grading sandstone; e, f— Nantuo Formation, Stage 2 Ice Age: gravity flow debris flow; g—Nantuo Forma-
tion, Stage 1 Glacial breccia; h—Nantuo Formation, Interglacial Period 1 Ice Age: horizontal bedding silty mudstone
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