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Decoding the history of Earth: From Hadean to the present
convener:Tsuyoshi Komiya(Department of Earth Science &Astronomy Graduate School of Arts and
Sciences The University of Tokyo), Yasuhiro Kato(Department of Systems Innovation, Graduate School of
Engineering, University of Tokyo), Katsuhiko Suzuki(国立研究開発法人海洋研究開発機構・海底資源研究開発
センター)
Tue. May 22, 2018 5:15 PM - 6:30 PM  Poster Hall (International Exhibition Hall7, Makuhari Messe)
The latest results of Earth's evolution and geological processes through 4.6 billion years from Hadean to
Modern, based on various approaches including fieldworks, chemical analyses, experiments and computer
simulation, will be presented. In this session, we aim to discuss and understand causal relationships and
interplay among the evolution of Earth's deep interior, changes in the surface environments, and
development and evolution of life. Wide-ranging topics are accepted.
 

 

Nitrogen isotope chemostratigraphies of the shallow-
and deep-sea strata from the Ediacaran to early
Cambrian in South China: Evolution of marine nutrient
system and animal evolution

*Tsuyoshi Komiya1, Manabu Nishizawa2 (1.Department of Earth Science &Astronomy Graduate School of
Arts and Sciences The University of Tokyo, 2.Japan Agency for Marine-Earth Science and Technology)
Keywords:Ediacaran, Cambrian, Coevolution of the earth&#x27;s surface environment and life
 
The Ediacaran to the Early Cambrian periods are one of the most drastic ages because of the first
appearance and rapid diversification of metazoans and ocean oxygenation. The profound environmental
and biological evolution must have been linked, but the underlying mechanism is still unclear. This study
reports chemostratigraphies of nitrogen and carbon isotopes, and C/N ratios of the shallow shelf and
deep basin sections in the Yangtze platform, South China to unravel the spatiotemporal trends of
biogeochemical cycles and their relationships with dynamics of dissolved and suspended organic matter
(DOM/SOM) reservoir in the Ediacaran and Early Cambrian oceans. The chemostratigraphies of the C/N
ratios and nitrogen isotopes in the shallow shelf and deep basin environments are similar to each other,
which provides a new tool to compare between the fossiliferous shallow shelf and fossil-free deep basin
sections, and suggests that similar temporal changes occurred both in the environments. The Three
Gorges section deposited in the shallow shelf environment can be subdivided into ten intervals based on
the C/N ratios: 4 positive, 3 negative and 4 transitional intervals. The negative intervals, characterized
by quite low C/N ratios, correspond to negative &delta;13Ccarb excursions, when massive remineralization
of the DOM/SOM reservoir occurred. Thus, the low C/N ratios likely originate from the preferential
input of ammonium in seawater origin. The &delta;15N chemostratigraphy at the shallow shelf and deep
basin sections shares a similar trend, which shows that the &delta;15N values decrease from the Shuram
excursion to around the Terreneuvian&ndash;Cambrian Series 2 boundary and then increase continuously.
In the contexts of paleontology and geochemistry in those periods, the &delta;15N change is best
attributed to the temporal change in nitrate and/or ammonium content in the euphotic zone that is
possibly caused by the rise of effective phosphorus uptake strategy for primary producers such as
eukaryotic phytoplankton. We suggest that the Phanerozoic-type nutrient system, which the surface
water is basically depleted in both nitrogen and phosphorous, started to control the marine oxygen
content, and caused mass extinction and subsequent diversification of metazoans since the
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Terreneuvian&ndash;Cambrian Series 2 boundary.


