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Redox conditions and microbial activities in the middle Proterozoic Roper ocean
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We focused on the relationship between redox conditions and N cycle using
the analysis of N and C isotope compositions of middle Proterozoic sedimentary rocks from the
McArthur Basin in Australia. The average & 15NTN value of oxic and anoxic sediments is 2.5 and 2.6%o

respectively, suggesting the occurrences of water column denitrification regardless of redox
conditions. It means that the isotopic signature of the aerobic N cycle is seen in shallow photic
zone even in offshore environments. And, the difference in distribution pattern of C/N atomic ratios

related to redox conditions was observed in the Roper Group. In oxic conditions, C/N atomic ratios
of samples were lower than 20, whereas those in anoxic conditions were up to 69. The high TOC/TN
ratio might be explained by the accumulation of N-depleted bio-molecules. The distribution pattern
of microfossils and biomaker studies in the Roper strata are consistent with our speculation of
habitat segregation of microorganisms.

McArthur Basin



Ferruginous ocean ICP LA-ICPMS

Sulfidic ocean

Ferruginous ocean

Mo
( ) 11 16
Sulfidic
450
[T | Drll cores g133° E138°
k1429 P
.§ a %lg‘
5|3 fia0 :5
Blo | IE
alg =]
o|2 77777 Post R
g2, | RS
2[5 e MecArthur Basin
c PalaeoProterozoic
i g . Roper Superbasin
— 5
gﬂeaggl
<] =Ma = IQ
2 2 2
i
| 3
Sulfidic g .
HEE |
Ferruginous oF 2 Modified from Abbott and Sweett, 2000
&
1

180




B
Chambers
River ° s
Formation
[T Bukalorkmi
Sst «1429) .2
ilha
Kyalla
Member N
Moroak Sst .
% Re
'S T
[ X
o " . -
Q
Ol a * o M .
8|8 E
e
50 4
o | & | corcoran
©| 8| Awnersina
Q2 - K
> Crawford - .
B | manon /422
2|5
< ]
£ = " = i
2] B S SN S S
] 41638
gfs . . . .
[
o jooe .o v *
s 3 . e 0
Q| 3
‘o|E
NIg 3 - - :
=13
2
E — 5
>b . .
=
©| & o )
v d e a *
e T s 2 ¥
E - i oy ;' '
o | B ~ie % R AT
-2 3 7-37  -32 27 0 040 5 10
SN, [%o],, 88Corg[%olpny  TN[wt%] TOC[wt%]
[27 ] Sandstone Shallow Sandstone
£~ Dolostone © Dolostone
E Carbonate/sandstone A Mud/sandstone alternation
Sandstone/mudstone A Mud/dolostone alternation
- Org-rich shale Deep M Middle Proterozoic mudstone
E Org-poor shale
- Dolerite

4. 4%0
2.6%o

Early Proterozoic

av.4.43

@ Lamination

of mud/dolostone.
@ Dolostone
®Mudstone

5

Frequency

-

~

°

2 1 0 1 2

SN [%o] .

3 4 5 6 7 8

0%o

C/N

CN
CN

CN
C/N

C/N

Javaux et al., 2001

Oxic
2 s s
15 3
E 3 3
» £
. .
s
St g, Tocmy.
Anoxic
2 z 7
)
" i
Es
.
s
. .
21 0 2 3 4 s E 0
N %]y,

CN



0
7
17 14 )
121
2014 9
In-situ iron isotope analysis of pyrite
and organic carbon/nitrogen isotope

ratios in the Middle Proterozoic sediments
from McArthur Basin, Northern Australia
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