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Deciphering surface environment in the late Proterozoic using Re-Os measurement.

Sawaki, Yusuke
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Global correlation of Precambrian stratigraphic successions can be conducted by th
e coarse resolution off biostratigraphic and chemostratigraphic records, because of the scarcity of precis
e U-Pb zircon dating. Re-0Os isotope systems of organic matter-rich black shales became one of the reliable
indicators of the depositional age, due to the recent developments in Re-Os analysis.
Rock powders were prepared from drill-core collected at Three Gorge, South China. Re and Os isotopic compo
sitions were measured by TIMS at JAMSTEC. The 187Re/1880s and 1870s/1880s ratios of the black shales show
linearity in the isochron plot. The model 3 isochron ages were 578 Ma (error is 12 Ma) for the black shale
at the lower Member 4 of the Doushantuo Fm, with initial 1870s/1880s ratios of 1.02 (2SD=0.09). The Re-Os

isochron plot for all analyses yields an age of 512 (error is 12 Ma) for the black shale at the bottom of
the Shuijingtuo Fm, with initial 1870s/1880s ratios of 1.15 (2SD=0.19).

Sulfidic



(€D)

(10-5.4 )
(
)
(@)
(6 13Ccarb) (6 180)
(6 13Corg) (6 lSN)
€))
U-Pb
Re Os
Re Os Re-0s
Re Os

Re-0s

10

Re

{Zhu et al. 2003 % H2H&) O il ;igﬁﬁ




187Re 435 ¥70s

Re
Os
Re
Os
240 48
Re Os
Re Os
(TIMS) Re
Os
€Y
Re 30.76 ppb 3.207 ppm
Os 566.6 ppt to 28.09 ppb
3
187Re/1%0s 236.6 to 1635 ¥0s/%0s

3.173 to 15.14

= |o|s
= |2|f
3|5t Re,Os content || TOC(Wt%)
5
< 10 i 0.1ppb 10ppb  1ppm||© 5 10
521 —_ Q
R
§|2
'_é %—. ‘QO.
g -
®© (@ o
s Tl anb o e o
531 o .
= o
542§
£
>
o
g
=] = =
7]
_—
551 ol = | | O
c
2
Il
s
58215
g
§
=y
7]
=
38 g Os Re
(o | TRITON & =
[ ©
-
g o
632
635 -
Eza Jushikawa et al, 2012, Tanata et al, 2013, Kikumoto ot al, 2014)
Legend ol e tillite
alternation of limestone conglomerate
mudstone

. and
alternation of dolostone
and black shale
calcareous black shale

siliceous limestone
black limestone
dolomitic black shale dark gray dolostone
gray dolostone

=== Unconformity

3 Re
Os

Re
Os (
)
@
Doushantuo Fm
Shui jingtuo Fm 3
2
4
data-point error ellipses are 2¢
(a) Doushantuo Fm Member 4
8 er
8
<N
&

0s/'%0s =1.02 + 0.09

Ag7e=578111Ma K
Initial'®
MSWD =1.4 x

0 1 1 1
0 200 400 600 800

187Re/188oS

data-point error ellipses are 2c

(b) Shujingtuo Fm

15+
[72]
O
g 101
B
O
%
= 9 i Age =512+ 12Ma
Initial'®’0s/'%0s =1.15 £ 0.19
- MSWD=37 _
00 500 1000 1500 2000
187Re/18805
4 Doushantuo Fm (a) Shuijingtuo
Fm (b Re-0s
5.78+ 0.11 5.12+ 0.12
1/19205 18703/18803
U-Pb ( 3 )
Doushantuo Fm
(575+

0.01 )

Mo



Re Os
3
5
187OS/lBBOS
1.0
5
Re Os Os
Re Os 870s/'%80s
F48 (EEFR)
3‘0 ) 2|0 ) 10 0
ASH | RER [Easft |
300 v roaified arer Scoll @1 al, 2008
Mo 2004
(ppm) 1004
04
e " a
(ppb) 1! ¢ {
10{ ¢
1 * f
15
modified after Zhu et al., 2013
18718808 ' 7| l:,
0.5
pol—* . o ¢ .’
PR modified after Shiglds and Velzer, 2002 ;‘-\ J
srosr wRORMEE__of
07044 i
] ._-‘. ________________
e I i T ORI
5 Mo,Re
0s,Sr
Shuijingtuo Fm ( )

: K. Suzuki, Y. Sawaki (3 ),
0 , : Zircon U-Pb dating from
the mafic enclaves in the Tanzawa
Tonalitic Pluton, Japan: Implications
for arc history and formation age of the
lower-crust. . Lithos, T,

in press.
: T. Saito, Y. Sawaki (4 ),

6 , . Accreted Kula plate
fragment at 94 Ma in the
Yokonami-Melange, Shimanto-Belt,
Shikoku, Japan. - Tectonophysics,

, In press.

: Y. Sawaki, 7
The anomalous Ca cycle in the Edlacaran
ocean: evidence from Ca isotopes
preserved in carbonates in the Three
Gorges area, South China.

Gondwana Research, : , : 25,
: 2014, : 1070-1089.

: S. Maruyama, Y. Sawaki (2 ),

4 > Initiation of leaking

Earth: An ultimate trigger of the

Cambrian explosion. - Gondwana

Research, : , : 25, :

2014, 1 910-944.
: M. Santosh, Y. Sawaki (2 ),
2 , : The Cambrian

Explosion: Plume-driven birth of the
second ecosystem on Earth. :

Gondwana Research, : , : 25,
1 2014, I 945-965.
1 Y. Okada, Y. Sawaki (2 ),

6 , : New chronological

constraints for Cryogenian to Cambrian
rocks in the Three Gorges, Weng’ an and
Chengjiang areas, South China.

Gondwana Research, : , : 25,
1 2014, 1 1027-1044.

. R. Kikumoto, Y. Sawaki (4 ),

6 , > Nitrogen isotope

chemostratigraphy of the Ediacaran and
Early Cambrian platform sequence at
Three Gorges, South China.

Gondwana Research, : , : 25,
1 2014, : 1057-1069.

: T. Shimura, Y. Sawaki (3 ),

5 , : In-situ analyses of

phosphorus contents of carbonate
minerals: Reconstruction of phosphorus
contents of seawater from the Ediacaran
to early Cambrian. Gondwana
Research, : , : 25, :
2014, : 1090-1107.
: M. Tahata, Y. Sawaki (4 ),

9 ) : Carbon and oxygen
isotope chemostratigraphies of the
Yangtze platform, South China: Decoding
temperature and environmental changes

through the Ediacaran. : Gondwana
Research, : , : 23, :
2013, 1 333-353.

: K. Aoki, Y. Sawaki (4 ),
7, : Chemical composition and

K-Ar age of Phengite from Barrovian
metapelites, Loch Leven, Scotland.



: The Journal of the Geological
Society of Japan, >, o119,
1 2013, 1 437-442.
: T. Shibuya, Y. Sawaki (9 ),
0 , : Depth variation of
carbon and oxygen isotopes of calcites
in Archean altered upper oceanic crust

in the Archean. Earth and
Planetary Science Letters, : ,
1 321-322, 1 2012,

64-73.
: K. Yoshiya, Y. Sawaki (3 ),
8 , > In situ iron isotope
analyses of pyrite and organic carbon
isotope ratios in the Fortescue Group:
Metabolic variations of a Late Archean

ecosystem. Precambrian
Research, : , 1 212-213,

1 2012, : 169-193.

) : 66, 1 2012,
502-508.

5

: , 6 , :
Oxic ocean in the late Ediacaran and
early Cambrian, :

120 , 2013 9
5 , : ( ).

: , 2, .
Intensive continental weathering rate
in the Lower Cambrian: evidenced from Sr
isotope ratios preserved in the strata
at the Three Gorges, :

2013 ,
2013 5 19 , :
¢ -

: , 4 :
Petro-genesis of Mn-ore in the
Neoproterozoic, :

119 , 2012 9
15 :
: s 6 ,

The ferruginous ocean in the Ediacaran;

evidence from iron isotope ratios in

pyrite, :

2012 , 12012 5 24
, : ¢ -

: The stepwise surface environmental

changes during the Ediacaran and
Cambrian, :
2012 , 2012 5

21, : C -

http://t2r2._star.titech.ac.jp/cgi-bin/r
esearcherinfo.cgi?q_researcher_content_
number=CTT100511199

http://www.jamstec.go. jp/personal/00334
2_html

€Y
SAWAKI  YUSUKE

00635063



