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The Ediacaran Period is currently constrained by
discontinuous and low-resolution temporal frameworks,
generating ongoing controversies regarding the tempo for
oceanic oxygenation and organism evolution. This study
highlights Milankovi¢ cycles and carbon isotopic profile
throughout the Doushantuo Formation in South China and
establishes a continuous astrochronology from 635.11 + 0.57
Ma to 568.34 + 0.57 Ma. The EN3/DOUNCE of South China
exhibits a pronounced temporal heterogeneity contrasting
with the Shuram excursion recorded elsewhere, marked by
its earlier onset (no later than 584.21 + 0.57 Ma), prolonged
duration (exceeding 12.2 Myr), and a more gradual
triggering process (reaching the nadir form 0%o around 4.23
Myr). This distinction likely reflects the temporally
heterogeneous oxygenation process of the Ediacaran ocean.
Future research on the trigger mechanisms and
biogeochemical perturbations of the EN3/DOUNCE/Shuram
excursion should account for the spatiotemporal
heterogeneity in 613C variations. Moreover, the quantitative
reconstruction of sea level changes in South China, based on
the lag-1 autocorrelation coefficient model, and significant
lithological changes throughout the EN3/DOUNCE interval
suggest that the 53C » profile in South China during the
EN3/DOUNCE "M-shaped"
second-order sea-level the
established ~66.8-Myr astrochronology
contributes to the understanding of the evolutionary tempo
of Ediacaran organisms and oceanic
environment. The global oceanic environment throughout the
Ediacaran Period was probably influenced by the
global/local sea-level oscillations and differential diffusion of
oxidants in water bodies, appear more intricate than
previously recognized.

car
interval correlates with a

oscillation. In conclusion,

high-resolution

macroscopic

Sedimentation rate

5C,,, (%) i, m
-2‘5 -20 »1‘5 -1‘0 -§ q 5 1P O‘.B 0;6 0;4 0.2 .
<568.3420.67 Ma "~ g T
EN3G/DOUNCE:
1 $572.0120.57 Ma o - < -
] P o —
] —
580 - f===679:08+0:67-Mer R

EN3a/DOUNCEa

| $584.21%0.57 Ma

590+
] =s93.22:0

3
EP2

] Ma
] <595.08:0.57 Ma

<599.53:0.57 Ma

.| EN2/BAINCE

600

Age (Ma)

610

<613.92:0.57 Ma

Ediacaran acanthomorphic acritarchs

T “WANCE

Lantian biota

5635232057 Ma (ref.31

Weng'an biota

o st |

25%-97.5%
5% - 95%

(a)

-10 -5 0
.7

50

‘,

A

WANCE © %

87%Cy, (%o)

EN3/DOUNCE

3
&% EP2

7 of
EN2IBAINCE

£

8
4

635.23 £ 0.57 Ma

5 10 |
ol

(b)

Gamma-ray (API)

(d)

DET
0 010203040506
e

2

Ler
8



https://doi.org/10.7185/gold2025.27823
https://conf.goldschmidt.info/data/abstract/goldschmidt/2025/Paper_27823_abstract_17444_0.png
https://conf.goldschmidt.info/data/abstract/goldschmidt/2025/Paper_27823_abstract_17446_0.png

	Local€Disk
	Abstract: Astrochronology and heterogeneous oceanic oxygenation in the Ediacaran Period (Goldschmidt 2025 Conference)


