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Abstract Two types of Liuchapo Formation cherts, bedded cherts and mounded cherts, were deposited in
Bahuang section of Tongren in Guizhou Province and Ganziping section of Zhangjiajie in Hunan Province. The
origin of the cherts was discussed by analyzing the characteristics of major, trace elements and REE compositions
and Ge/Si ratios. It was revealed that the content of SiO; in bedded cherts was range from 96.06% to 99.61%, and
the content of SiO, in mounded cherts was range from 98.62% to 99.56%, averaging 99.13%, and the contents of
other chemical components were very low. Thus, two types of cherts are pure cherts. Moreover, the Y REE of the
bedded cherts in Bahuang section is ranged from 20.14 to 248.56 pg/g (averaging 100.62 pg/g), and no obvious
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abnormality in Eu/Eu” which is ranged from 0.90 to 1.10 (averaging 1.06), and the ratio of Ge/Si is 0.13-0.98
pmol/mol (averaging is 0.50 pmol/mol), indicating that the origin of bedded cherts affected terrigenous input.
Whereas, the Y REE of the mounded cherts in Ganziping district is ranged from 3.75 to 7.24 ng/g (averaging 5.73
ug/g), the ratio of Ce/Ce” is 0.46—0.66 (averaging 0.57) which shows a negative abnormal, Eu/Eu" is ranged from
2.28 to 11.07 (averaging 4.60) which shows a positive abnormal, and Ge/Si ratio is 1.09—-1.43 pmol/mol,
(averaging 1.25 umol/mol) all of which reflect a hydrothermal origin of the mounded cherts. Otherwise, the
relationship between Al,O; and Y REE in the bedded cherts has an excellent correlation, while in the mounded
cherts has a poor correlation. It also illustrates that continental substance plays an important role in controlling the
formation of bedded cherts, and the mounded cherts is originated from submarine volcanic or hydrothermal
activity. The relationship between Al,O; and Ge/Si also reflect the origin of cherts. Combined with the
paleogeographic environment, it can conclude that the mounded cherts were deposited in syngenetic fault at the
margin of the basin, originated from submarine hydrothermal activity, while the bedded cherts were deposit in the
deep basin, mainly influenced by terrigenous input. What’s more, using 1 pmol/mol as the critical value of Ge/Si

may provide a new way to trace the material sources of cherts.

Key words Liuchapo Formation; bedded cherts; mounded cherts; Ge/Si; hydrothermal
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Ediacaran-Cambrian transition''™!

BT TEARAFET 1Y S B R Ak B b mT WA HE e B
RN EBLEHE (K] 3(a)) . F BERAE BT A R A K ES
FLANZS ), H AR A L RO R A A B
nAFRE, RIS KR KEA, R
JBEAR, R R ZIR(E 3(b). T N
O I 90% 1) KB S -0 A g, LR Ch TR
. Al E A, g, T
AR . W B 43 AT AN S, R B R R[]
HIARAE, 502 B WBEIKCE T2

FE i Bh-19~Bh-24 i 3908 5 10 B 453 21 20k
A, GZP04, GZP04C, GZP04CR-1F1CZP04CR-2
B A A7 B 1w B A A B S B EE A . 7R

W W T
% —
5 i —
i
x| f;f‘.;
4 1 =
Y¢522.343.7 Ma
[
A a 1 -
%Q Tw —
* WE e e <«
b AEET -
Cla = O
% L K, 542.043.7 Ma
% _aaa
L
[ I I | I E:|
] 9 - i
| - [%2]
] --~ =)

Az AT L)
RERICH /e [ sy [ s
¥ %6 E=dNiMop 2 = V-Mol 2
SRR U-PbB 2 REEA

542.6+3.7 Ml 522.3+3.7 Ma 2K [ SCHR[6], 536.3+5.5 Ma 2 [ SCHK[19]

B2 #HFFIESNEINEEI L RIEMCE
Fig. 2 Stratigraphic diagram and sampling location in
Ganziping section and Bahuang section

] 1 5 Rk e ] 5 ot 2 9 D00 3 e SR RO 34 e
R A 45 5 7 IR (LA-ICP-MS), XF RS 8 3
. e R R e R T . TR A
Thermo Element 1T 852+ BB, ORI RS H
New Wave UP-213. FI{¥ 920 He, BOLIEK
7213 nm, HBEH 40 um, Bk K 10 Hz, g
4 0.176 mJ, ¥ Hy23~25 J/m?, MK R, %

() 0 R 1 50 T P D 2 55 R R 5 (b)) SN U 35 T A 20k L 2 IR o

3 BEHAERETMNRA
Fig. 3 Field photos of mounded chert of Liuchapo Formation
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Table 1 Maior element contents and trace element contents in siliceous rocks of Ganziping section and
Bahuang section during the Ediacaran-Cambrian transition
/%
il T Bedhs
SiO, Na,O MgO AL O; P,Os K,O CaO TiO, CrO, MnO, Fe,04
Bh19 99.27 0.02 0.07 0.33 0.00 0.07 0.10 0.01 0.01 0.00 0.14
Bh20 96.06 0.10 0.83 0.98 0.02 0.34 1.03 0.05 0.01 0.00 0.72
Bh21 85.73 0.22 4.94 2.02 0.06 0.84 5.73 0.12 0.04 0.02 0.70
By Bh22 99.61 0.02 0.05 0.14 0.00 0.04 0.08 0.01 0.01 0.00 0.06
Bh23 99.34 0.04 0.15 0.20 0.00 0.05 0.18 0.01 0.01 0.00 0.05
Bh24 73.71 0.04 10.77 1.20 0.04 0.41 13.41 0.09 0.06 0.08 1.00
- H{E 92.29 0.07 2.80 0.81 0.02 0.29 3.42 0.05 0.02 0.02 0.45
o GzPo4 < 9947 001 001 024 006 007 009 000 000 000 002
GZP04C 99.56 0.01 0.01 0.17 0.05 0.05 0.07 0.00 0.00 0.00 0.06
HWFHH  GZP04CR-1 98.85 0.02 0.09 0.57 0.06 0.21 0.07 0.02 0.00 0.00 0.08
GZP04CR-2 98.62 0.01 0.12 0.60 0.05 0.24 0.07 0.01 0.00 0.00 0.25
T3 ME 99.13 0.01 0.06 0.40 0.06 0.14 0.08 0.01 0.00 0.00 0.10
. Ftee Ge/Si A
i) T FEA (umol/mol) V/(Ni+V)
Sc \% Co Ni Cu Zn Ga Ge Y Z
Bh19 0.23 83.27 0.81 17.83 91.92 7.29 1.68 0.38 2.67 26.54 0.32 0.78
Bh20 0.76 60.89 1.49 47.63 21.91 10.28 1.96 0.68 5.01 32.08 0.58 0.66
Bh21 6.29  710.78 3.63 34.92 20.10 79.37 4.66 0.67 45.39 62.42 0.65 0.95
by Bh22 0.14 61.65 0.26 8.72 14.68 2.42 0.79 0.16 2.39 19.50 0.13 0.89
Bh23 0.25 41.89 0.19 3.36 12.98 2.91 0.99 0.38 2.18 19.70 0.31 0.91
Bh24 11.26  569.55 9.14 62.54 13434 43494 2.77 0.88 70.32 48.63 0.98 0.91
- HMH 3.16  254.67 2.59 29.17 49.32 89.54 2.14 0.53 21.33 34.81 0.50 0.85
- Gzro4 151 014 009 2055 047 164 656 173 002 1335 143 001
GZP04C 1.69 0.13 0.16 31.46 2.20 0.55 3.81 1.31 0.09 0.59 1.09 0.00
MFH  GZP04CR-1 2.35 6.69 0.22 33.42 0.78 1.91 5.42 1.57 1.61 22.19 1.31 0.17
GZP04CR-2 2.16 6.13 0.34 14.23 1.29 3.89 6.31 1.38 0.37 7.15 1.15 0.30
F¥{E 1.93 3.27 0.20 24.92 1.19 2.00 5.53 1.50 0.55 10.82 1.25 0.12
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Bh19 4.13 6.20 1.26 6.35 1.83 0.51 2.46 0.36 2.35 16.65
Bh20 17.14 31.11 6.49 33.02 10.21 2.26 11.53 1.67 10.05 55.28
Bh21 1.68 2.54 0.55 2.60 0.85 0.26 1.00 0.15 0.99 6.12
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M

o Gzpo4 093 117 i 015 047 010 005 008 0.02 0.1 048
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S
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Bh20 2.08 6.52 0.96 6.97 1.12 213.55 0.66 0.97 1.08 0.18
Bh21 0.21 0.68 0.09 0.64 0.10 20.14 0.60 1.32 1.14 0.19

Wk Bh22 0.33 0.97 0.13 0.85 0.14 28.00 0.54 1.03 1.11 0.15
Bh23 0.46 1.29 0.17 1.15 0.17 42.91 0.55 1.04 1.11 0.20
Bh24 2.72 7.57 0.86 5.11 0.78 248.56 0.46 0.90 1.17 0.23
B {E 0.57 1.06 1.11 0.19
GZP04 0.02 0.08 0.01 0.08 0.01 3.75 0.72 2.64 1.16 0.81
GZP04C 0.07 0.22 0.04 0.24 0.04 6.98 0.60 2.39 1.13 0.43

HT¥ GZPo4CR-1 0.07 0.22 0.04 0.25 0.04 7.24 0.60 2.28 1.15 0.43
GZP04CR-2 0.03 0.10 0.01 0.10 0.02 4.93 0.69 11.07 1.12 0.59
S 5.73 0.65 4.60 1.14 0.57
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Fig. 4 Al-Fe-Mn diagram for the siliceous rocks of Liuchapo
formation in Ganziping section and Bahuang section
(after Ref. [21])
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