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Chang HJ, Chu XL, Feng LJ and Huang J. 2009. Framboidal pyrites in cherts of the Laobao Formation, South China:
Evidence for anoxic deep ocean in the terminal Ediacaran. Acta Petrologica Sinica, 25(4) :1001 —1007

Abstract A detailed study of the size distribution of framboidal pyrites in cherts from the Laobao Formation (about 550 ~540Ma)
at Silikou section in South China was conducted to evaluate the redox state of the terminal Ediacaran deep ocean. Framboidal pyrites are
common in the cherts, but infilled framboids and euhedral grains are sparse. Framboids are dispersed in the cherts and show a narrow
size range with maximum diameters range from 7. 7 to 18 um. The mean values of framboidal pyrites diameters in Silikou cherts are less
than 5pum for the lower seven samples and around 6. 5pum for the upper three samples. In these chert samples, more than 85% of
framboids of the lower seven samples are less than 7um, and around 65% of framboidal pyrites are less than 7pm for the upper three
samples. In addition, few framboids (fewer than 4% ) in most of the chert samples are >10pm. The small diameters and narrow size
range of framboidal pyrites in Silikou cherts are consistent with that formed in euxinic sediments and imply that the terminal Ediacaran
deep ocean was mainly anoxic. It is clear that mean values, median values and maximum diameter of framboidal pyrites in Silikou
cherts are gradually increased from the lower to the upper section, which may indicate that the terminal Ediacaran deep ocean was
gradually oxidized.
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(Knoll, 1992; Marshall, 2006 ), B[ % Sultanate H [X. Hugf
Supergroup F1H1 47 b IX it LLIYE L A9 /&3 43 BF C.S R [l
KoKW Marinoan JKINZ JG &4 T =K ELE M, T84
BRG] Befe &9 & fk ( Fike et al. , 2006 ; McFadden et al. |
2008) . Canfield et al. (2007 ) & J& 1A Sy Gaskiers 7K
(580Ma) Z J5 IR AR /K C 2B 40 Ak , 38 1 3Rl R Rk
WRERY B, R, Canfield et ol. (2008 ) AR AHTLAR A
Fe #7310 st 42 1 BT AR ( <742 £ 6Ma) S BRIEVE 11k
BRINZ T 2B RIS 6 5 Fe (9, BTon i AC BRI A IR 1 4
B JFUIRZS BB 5 2405 A sh W) i AL 3 DA G, Z BN
VIR 3 DG o — > A [ R i R P 20 R R
HoE AT BRI A BB WS . FRATTH0E
o 3 1 e pi 2238 R 20 R B TR K TR ) ek T v BRI
BRI A [T A [B)

1 g

FARIR B R R4 B R0 BE 1 I AHOK 90 B KB T A 1
R HERRT I, JE LR A5 1Y B 80 BROE 42 5 14 (Love and
Amstutz, 1966 ;Richard, 1970) ., BA1H B 428 & N Bk
FJLHHOK (Wilkin et al. , 1996) o i T 8 2R 7 7 1L (9
(sulfidic BY euxinic) FI4AL (oxic) M 7 BRBE TH B 1 (1 L1
ANTF], DU B TR rh B AR IR BT A RRAE A0 A 2 220
RIS J2 ¥ K AR AL 8 TR 25 1 — A R0 T Bt (Wilkin
et al. , 1996,1997) . FEBRACHYIEREE , 140 S0 0 AR BR AL
TE— R KSR 21, RIZ K AL, 1R AR S5 T 2
TFRPEACR B A IR R o ZERR AL BT R
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BT, TR WS A4 AE 4 BRI 19 A K i
(], AT HH AN SRR B k™ (Wilkin et al. , 1996,1997)
HIA 220K REARIR B 2R 10 B 58 T340 A [m) b B A i
M G T A UL 2R B (Tsozaki, 1997 ; Passier et al. |
1997 ; Wilkin et al. , 1997 ; Wignall and Newton, 1998 ; Hofmann
et al. , 2000; Wilkin and Arthur, 2001 ; Nielsen and Shen,
2004 ; Wignall et al. , 2005; Loucks and Ruppel, 2007 ; Payne
et al. , 2007 ; Algeo et al. , 2008 ; Chen et al. , 2008 ; de Koff
et al. , 2008 ;Zhou and Jiang, 2009) ,
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Fig. 1

Map showing the location and depositional environment of the Silikou section, South China (a, modified after Steiner et al. ,

2001) and lithological profile of the section and sample horizons (b)
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Fig. 2 Photos of cherts (a, b) and backscatter SEM images of pyrite framboids in cherts (¢, d, e, f) of the Laobao Formation at

Silikou section, South China
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Table 1  Descriptive statistics of framboid size distributions in cherts of the Laobao Formation at Silikou section,South China
RS HOOM HRBE (m) et g SEEPRLAR (um)  FREDRAS (um) ORI (pm)  BRAEM2E (um)
SLK-12 12 55 4.3 3.9 10. 4 1.90
SLK-16 16 228 3.7 3.8 7.7 1.05
SLK-31 31 251 4.4 4.0 9.7 1.80
SLK-51 51 486 4.5 3.9 14.1 2.10
SLK-57 DA fh Rk 57 278 4.7 4.0 14.1 2.34
SLK-74 74 233 4.7 4.5 11.5 1.99
SLK-82 82 203 4.9 4.7 13.5 2.03
SLK-93 93 198 6.0 5.3 14.7 2.45
SLK-103 103 99 6.7 6.5 17.4 2.73
SLK-107 107 149 6.3 6.0 18.0 2. 66
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GBI K 1 AR AT

V5 JIT B T J R i il O R, 1z P v D e o R 2 B
JEAFFE AT 4 43 4 H T 2 3R (JEOL JSM-5610LV ) 76 UK (1
TR L BT XA v 00 25 30 1) B A AR B Ak Bk
BLI B AR AT RO S SR AT SE T i . RRRIR
BRI ANEFNSE R (T8 2¢) B TR 51, BERE 1848 96 b
M AR

4 orhirsh

A 10 AFE SR AR A B AR BER A A7 A, 12 B HOIRI 2
TP ATTERESTe 1, BT A S0t 14 B R 22 A, A3
A BRI W ERCORIR | 22 IR AU B BB AR A AR (1] 2d) .
FERE AR A UL B P BBk ET SR A E A RLE A5 1Y
PR AE G A 1 IHGN T 10 ANk B R i Y B R R Bk
B EARII ST AR

L 1T T R 2 R B P R R R AR A
3.7 ~6. T I p R IR T SRR B AR N T
5. Opm, 7 _E3BAY 3 AR A2 HARELR, 4 6.0 ~ 6. 7pm,
EATR R AR N 3.8 ~6. S, o e R ESAY 7 AMFE
At R EPREAR /N T 5. O, 7L F0E 3 A i JREAS g 5. 3
~6. Spm, A RIS AR RLARRAE o Bl ) £ A 1k e
R ity R B R ORE B e IR B R ELARAE 7.7 ~ 18pum 2 ]
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5 Mg

TEAETE I L 101 1T, 2 BR A R S ol = kT L A
PRGN B I A Bk Uk, 2 I B A i R R A R
BRI T AR, Xk WA &R AR KW AR #
BRI (R 3 A FRAE A ORI K AR 1 S AL IR RS B
$8R 7 X (Wilkin er al. , 1996, 1997) . WIS T 2B
DI AT RS h BRI 8 k9™ 2 )5, Wilkin er al.
(1996) 45 B AL F A8 AL (A48 TR AR AL ) SRR R EAR I R iR
F S HIRAR 9N 5.0 £ L. Tpum( £1o) F1 7.7 £4. 1lpm
(xlo) o AT RGRALEREE T (A KT 4% 09 B A2R B 8%
T HIRAR S KT 10pwm; TSR G AL IR 5T T W4T A6 24 2 19 kL
HiAE(10% ~50% )Est 10pm, FRATIRFTE Y 2 R A Rl T (Y
FAPIR R P EPRAR N (3.7 ~ 6. Tpum) , B DA RE SE T
FRARA LR S (B 3) o A, B O FI L Ed b T
7 ARERTEPRAR AR /NT 5. Owm, BESAY 3 ARERBCK,
1E6.0~6. Tum ZH (3,4, 1), NHERIREEET KRR
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3 AR R R 65% RN T Tum (&1 3) . BT f
BRE A R i FPORLAR R T 10 (8 55 A2 IR B B ORI 4
LT FTE RS 10um DL G850 F 4% (1 3,
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Wignall and Newton (1998 ) 3= 7% FH B &2 IR 3 2k 07 A9 45 K
B B AR (MFD) >k XA Ak B 38 J2 A AL R TTURR IR 8, — i
AU IR DR Y T i MFD 25 K26 | 1 i AL IR 55 T T A
PIZE/INEE , FEBRACIREE TR LAY B A2 AR B KB 1Y) MFD — Jii
/NTF 20w, 17 AR AT A B 8 P 4 KT 20pum (Wilkin
et al. , 1996, 1997; Wilkin and Arthur, 2001; Nielsen and
Shen, 2004) . P05 [ B4 ik i A AR B 20T () MFD
FE7.7 ~18. Opm ZZ [, T ELH T8 38 AT B BV
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Fig. 3  The size frequency of framboidal pyrite in cherts of the Laobao Formation at Silikou section, South China
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18 R R R A I o K B o AR X SE T A B A
FATRBAE , FATTHE— 2530 43 T Sk 08 AR A4k 1 A X

. MBS FATATLUE , IR AL 3R Ak, 7531 S Ak S B
RSN, RAME I R, RATH R R
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T UUBREE 0y MR AL 2= AR (F 42345, 2008) , FIB oY 3R
e HAAE®ANH Th/U HhH (0.02 ~2.1, RZLF
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1006

120

100 f

80

60

wE (m)

40 |

20

oz | oo 0 <o
o @ T Joowoo

0 5 10 15 20
ERR T BERE (b m)

B4 EL ) R A A U R AR SR R AR
53T

B A & TR T Q=0.25 5| Q=0.75 fYIX 1, A 50% Y
WRL, & R L BRI R AR R R AR . A
AT AR R SORAR

Fig. 4

Laobao Formation

Framboid size distributions in cherts of the

The boxes range from quartile Q = 0.25 to quartile Q =0.75,
comprising 50% of the data. A bold line and a dashed line in the

box represent the mean and median value, respectively
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pyrites in cherts of the
Laobao Formation

The bold line in the figure is after Wilkin et al. (1996). The data
(see Wilkin et al. , 1996; Nielsen and Shen, 2004; Zhou and
Jiang, 2009) include framboids of sediments and sedimentary rocks
from euxinic, subsoxic and oxic environments. The dash line is
based on data of framboidal pyrites formed in suboxic Peru Margin

(Wilkin et al. , 1996) and data of this text, which divides the oxic

area into two parts ( suboxic and oxic)
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