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4.1 Oceanic Ni budget balance

~+02%0 ~+O m%o <0_2%0
Assuming Steady State Rivers —asrio* mo g Vlcani erieion
F. — F +0'8%0 River water 12x 107 mol
input — output s.zx{:ol i
Finputéinput — FoutputCSoutput Seawater : Benthic fux
+134%0 [ TS, ] Y

FE[I"O"’IEI’IQEHESE crusts
5.1 x10% mol

~

Hydrothermal fluid
3.3x10° mol

Pelagic sediments
26 %10 mol

Finput < Foutput (e.g., Krishnaswami, 1976) T;hfg:(;USt
= . 00

6in ut < aoutput
(e.g., Gall et al., 2013; Cameron and Vance, 2014)

Fig. 1. Schematic figure of the different sources and sinks for dissolved Ni in the
k / ocean and their calculated yearly Ni flux.

Tk NiEAIZHER1LZE, Gall et al., 2013
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oceanic Ni isotopes
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(1) |:riverﬁriver t qustﬁdust t I:benthicabenthic - |:oxicﬁoxic t |:orgaorg-l_ |:euxﬁeux t |:carbﬁcarb
_ Modelled oceanic mass balance of Ni and Ni isotopes (see text and SI for full de-
(2) Friver + qust + Fbenthic - FOXiC + Forg + Feux + Fcarb tails). Values in italics were used in the Monte Carlo simulation. Values in bold are
outputs from the model.
Flux (x10® mol/yr) 55ONi (%o)
1000 Mean = 3.17 %o Range Best Mean and Best
900 | Standard deviation = 1.08 %o EUESS SD or range Euess
Median = 3.03 %o Source fluxes
800 1 Kurtosis = 1.23 Rivers? - 3.60 - 0.8
.. 700 | Skewness =081 Dust® ¢ - 0.076 00910037 014
S Benthic 0.6t02.3 144 [ 317 =108 303 |
@ 600 -
> Sink fluxes
£ 500 - Pelagic clays 1.5 to 4.6 (5.9) 3.08 1.62 + 0.37¢ 1.62
T 400 Organic-richP I.1to24 1.74 1.12 + 0.08 112
3 | Carbonates® 0.031 to 0.44 0.14 110 to 1.64 1.29
= 300 | Euxinic? 0.093 to 0.25 015 0.3 to 0.6° 045
200 - Total infout 4.3 10 6.0 51 1.41 = 0.23 1.40
Residence time' 18 to 25 kyr 21 kyr
100 -
References: Cameron and Vance (2014), PCiscato et al. (2018), “Vance et al. (2016),
0 r—-—— 4Gall et al. (2013).
O N H© 949 b 5 H© X b H b 0 b A D6 O H© 9 * Best 560N is di I h del (for detail g
2 W N? D AP AN PN, Dl D D s D8 guess 6°YNi is the median value output by the model (for details see SI,
Q’Q 06 N '\c~D ‘],’q' ‘],6’3 ‘b:b ‘b<° o4 bf') 03'63 03{0 Q)'Co Q){O '\f\ '\<~° beb <b<f3 Fig. S8).
Modelled Benthic Flux, %o 1 Residence time calculated given a global ocean volume of 135 x 102! kg and
mean Ni concentration of 8 nM (i.e. .08 x 10'* moles Ni).
FKIE: NiERALFRHIRLFE, Little et al., 2020 29
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0 oo olo e e 2 %'é
A= == B O Y TS S — 6 0 boe e [ =
O 8 (Ni) E-RRENXEEGRLEETFTITE A i
MHER <> (BHER ke
I T T I 1 -

-9 -8 -7 -6 -9

Log (Ni)
Mo NiENZ=ZHEK{LZFE,;
FKHE: NiEALZEHERCFE (Thauer, 1998) 31

wsj@cugb.edu.cn



4. FERE IR = =R N FE SCf)

ERMNBRAGLE "HiR" (nickel famine)(Rix
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Mass balance model of weathering: some Ni dissolves, some stays in crust
~2.9 Ga: F]_* 660Niweathered1 + (1' Fl)* 660NiUCCreSiduel o Nllnltla| crust
2.4-2.2 Ga: Fz* 660Niweathered2 + (1' FZ)* 660NiUCCreSidueZ o° Nllnltla| crust

"/—\ F = Ni dissolved from crust
<+<— (1-F) = Ni staying in crust

Weathered Ni: some from sulfide, some from silicate
~29 Ga: fl* 660Ni + (1' fl)* 660Nisi|icate = 660Niweatheredl
2.4'2.2 Ga f2* 660Nisulfide + (1' f2)* 660N|

AENWEHHAE, WAL GKFERNENBERNE
1>30%, Z+ 5T AL EHEHRNRENIEE

<«—— f = from sulfide

<«—— (1-f) = from silicate

sulfide

— X60N];
silicate — O leeatheredZ

FKME: NiERLEHIRLFE; 35
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When Ni flux saved the Earth from Freezing

by Prof. Sally Walker

Great Oxidation Event,
End of Archaean Eon,
A pivotal time for 02 ascent!

But how did the Earth not freeze?
Wang et al. 2019 solved it with ease!

Too much methane, not enough 02
A hothouse world will accrue,

But too little methane,

And not enough 02,

A frozen Earth and bid it adieu!

Wang et al. revealed Ni flux--
A limiting nutrient as a microbial Crux--
decreased Ni in oceans at this time,

but they discovered sulfide weathering increased Ni's climb!

Saving the Earth, it was now toasty,
02 still rose, but Earth Wwas not roasty
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