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Source: NASA Goddard Space Flight Center
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Holland, H.D., 2006. The oxygenation of the atmosphere and oceans. PhilosT R Soc B 361, 903ς915.
KastingΣ WΦΣ мффоΦ 9ŀǊǘƘΩǎ ŜŀǊƭȅ ŀǘƳƻǎǇƘŜǊŜΦ {ŎƛŜƴŎŜ нрфΣ фнлς926.
Reddy and Evans, 2009. PalaeoproterozoicSupercontinents and Global Evolution. Geological Society, London 323, 1ς26.



6

 ᾣ

Å ה װ ЇῚ
ⅎҿҎү Е

ɻ ɻ ש ɼ

Å
⅓ ῗɼ ₴

א 46ֽ ɼ
ꜘҏ

ɼ ᴂהҒ
₴ԋҒ ɼ

QЕ ᴂל



7

Å ש Ӏ ᴓ N2ɻO2ɻ
H2OɻCO2ЇO3

ÅῚҲЇ ₴ ש
Їғ ₴
ῗ

Å Ї ҿָᴂ
ҿῗ Ӑ҅

ש

Å √ ԜҲ ᵩЇ
ⅎH2 HeЇ H2O, CH4, NH3

Å ᵩ

Å ᵩ Ґ Ї ⅎ

Å Ғ ӊЃ
Ҍ ֽ Є

ÅӀ Ὺ Ї ֥

Å ⅎ ₵

Å ש ⅎЇӀ
Ѓ79%Єɻԑ Ѓ12%Єɻ Ї
҅֙

Å Ҳ Ї ᶕ ӤҒ Ḧ
ɼ ҿ Ї
Ї

Å 45ֽ ╦└20ֽ
╦



Е ₴ ғ ⅓ ῗ

8

Å Ҳ ⅎ Ї ᾣ ԓH2O CO2Ҳɼ
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FYI: N2 ₴ ꜠ ῗ
https:// www.nature.com/articles/ngeo2271
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Chen et al. 2022 wŜŎƻƴǎǘǊǳŎǘƛƴƎ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊƛŎ ƻȄȅƎŜƴŀǘƛƻƴ ƘƛǎǘƻǊȅ ǳǎƛƴƎ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ
https://www.nature.com/articles/s41467-022-33388-5
Meng et al. 2022 Formation of oxidized sulfur-rich magmas in Neoarchaeansubduction zones
https:// www.nature.com/articles/s41561-022-01071-5

ЃTimothy et al.2014Є



10

- Е

ÅCO2 ꜘЇ Ї‚
Ї
Ї ꜘ Ї
Ї CO2 ᵤЇ

ᵤЇ ɼ

Å -
┼ ҏЇ

Ṣ ┼ɼ

Å ┼ғ‚-
҅ ɼ

Å ┼ ЇӤ ‚
ɼ

https:// en.wikipedia.org/wiki/Car
bonate%E2%80%93silicate_cycle
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Å √ Ї ҅ ɼ

Å Ҳ ᴌЇ Ї ┼װ ₴ ⅎ ɼ

Å Ѓ ɻ ЄК

Å Ӥ ⅎ ɼ ᴂ К К

ʉTED ʊ ЃҲ Є
https:// www.bilibili.com/video/BV1sQ4y1K7gx/?spm_id_from=333.337.search-
card.all.click&vd_source=6eaf73540ce40cc6cc52ac94fc4e2088
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TED-ed ᴄ ⱳ◓ε֠
ѵ ҂ᶉⱢⱳᵗ

https://www.bilibili.com/video/BV1
ns411r7dB/?spm_id_from=333.337
.search-
card.all.click&vd_source=6eaf7354
0ce40cc6cc52ac94fc4e2088

Ҋ⁸ⱳ◓ᶼ ⁸ ḡזּ

https://www.bilibili.com/video/BV1
xU4y1k7Qo/?spm_id_from=333.33
7.search-
card.all.click&vd_source=6eaf7354
0ce40cc6cc52ac94fc4e2088
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https://www.bilibili.com/video/BV1ns411r7dB/?spm_id_from=333.337.search-card.all.click&vd_source=6eaf73540ce40cc6cc52ac94fc4e2088
https://www.bilibili.com/video/BV1xU4y1k7Qo/?spm_id_from=333.337.search-card.all.click&vd_source=6eaf73540ce40cc6cc52ac94fc4e2088

