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Do we have any evidence of the existence of bilaterian animals in the Ediacaran? New trace
fossil data from the Ediacaran of western Mongolia
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A study of sulfur and carbon isotopes for understanding environmental changes in the
Ordovician-Silurian extinction event
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The end-Ordovician mass extinction was the first of the “Big Five” mass extinctions in the
Phanerozoic and the first that affected animal-based communities. This event was likely related to
the glaciation of Gondwana; however, the exact mechanisms that led to widespread death are still
unclear. The elevated extinction rates were accompanied by a positive carbon isotope excursion.
Therefore, not only climatic cooling or a major sea level drop can be related to this mass
extinction, both of which are directly connected to glaciation, but also a major perturbation of
the global carbon cycle may have been involved. However, it is very difficult to draw conclusions
about what actually happened in the oceans only from carbon isotope data. Therefore, a multi
isotope approach should be applied in order to understand paleoenvironmental change in oceans
around the end-Ordovician mass extinction event.

In this study, isotope ratios and concentrations of carbon and sulfur were analyzed for Upper
Ordovician to Lower Silurian shale at the Langkawi Islands in Malaysia. The results revealed that
the carbon/sulfur ratio (wt%/wt%) varied periodically from less than 1 to ~30. Such periodical
variation was interrupted by the position of the positive carbon isotope excursion. Such excursion
was accompanied by C/S ratios of less than 0.1, lower than the minimum values during the periodical
variation. This means that the depositions of organic carbon and pyritic sulfur occurred in highly
anoxic oceans that might have contained hydrogen sulfide in the water column. At the onset of the
end-Ordovician mass extinction, which can be characterized by the carbon isotope excursion, highly
anoxic waters containing hydrogen sulfide likely expanded to shallow oceans where sand deposition
occurred.
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The Carbon isotope stratigraphy of the upper part of the Iwaizaki limestone in the middle
permian.
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Oxygen and bioessential element-depleted surface waters with massive soil intrusion in the
end-Permian mass extinction
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The largest mass extinction of biota in Earth’s history consisted of two extinctions; a main
extinction followed by a second extinction, occurred at the Permian-Triassic transition. Siberian
volcanism is the most likely cause of this extinction event. However, the direct causal mechanism
for the biotic crisis has long remained a matter of some dispute. We reconstructed the ocean redox
structure in the low latitudes before, during, and after the main extinction event, including the
second extinction event, using sedimentary organic biomarker proxies, redox-sensitive elements, and
pyrite morphology. The results indicated that anoxic-suboxic or euxinic conditions developed in all
waters in the low-latitude Panthalassa and Paleotethys during the main extinction event. In
particular, there was massive soil and mud intrusion and an abrupt decrease in oxygen in the
surface waters in both the Paleotethys and Panthalassa. Exhaustion of bioessential elements
(molybdenum [Mo] and vanadium [V]) in the ocean occurred during and just after the main extinction
event. The main extinction horizon in the shallowest section is marked by a peak in oxygen
depletion and a marine productivity proxy of biomarkers, indicating that maxima of marine
productivity coincided with the peak of oxygen depletion and the main marine extinction event. The
high flux of soil and rock-derived nutrients leading to algal blooms could have caused oxygen
depletion in the shallow surface water. Expansion of the oxygen minimum zone could have induced
deep-surface water anoxia. Massive soil and mud intrusion alone may have damaged sedentary
organisms. The low oxygen surface water accompanied by the shortage of bioessential elements and
massive soil, mud, and nutrient intrusion in the oceans contributed to the main extinction.
Recovery of oxygen in the surface waters occurred just after the mass extinction, suggesting that
global warming and ocean acidification may have caused the second extinction in the early Triassic.
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Orbitally-paced biogeochemical cycles recorded in the Triassic bedded chert sequence from
the Mino Belt, central Japan
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Bedded chert sequences in the Jurassic accretionary complexes of Southwest Japan consist of the
rhythmic alterations of chert and shale beds whose thickness variations have been interpreted as
recording astronomical cycles. However, recent critical cyclostratigraphic examinations from Japan
require identification of driving force for their sedimentary rhythms. In this study, geochemical
analyses using X-ray fluorescence spectrometry (XRF) were performed on the Triassic (Anisian-early
Carnian) bedded chert sequence in the Mino Belt, central Japan. Remarkable behaviors of redox
sensitive elements in the black shales suggest that the oceanic anoxic events developed frequently
in the Anisian, despite the fact that the Anisian was the time of the recovery stage from the
Permian/Triassic boundary Superanoxia. Cyclic oscillations of the biogenic apatite abundances have
maximum values after the 0AEs. These observations might represent the high planktonic
diversification in the early Middle Triassic that triggered the Mesozoic Marine Revolution. A
spectral analysis of major element data revealed that the time-series fluctuations in the chemical
weathering intensity were controlled by the Milankovitch cycles and probably affected the oceanic
redox condition during the Triassic. Amplitude modulations extracted from the chemical weathering
intensity in the Triassic suggest that the climate experienced a transition from a grand
astronomical cycle world to a relatively short cycle world in the early Ladinian. This paper
proposed that a mechanism for the transition was resulted in organic carbon burial during the Early
to Middle Triassic anoxic events and consumption of atmospheric (0, by intensified chemical
weathering.
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Phylogenetic positions of the Middle Pleistocene otariid pinnipeds (Mamalia: Carnivora)
from Japan and their implications
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Stratigraphy and lithofacies of the Middle-Upper Permian in Far East: correlation between
the South Kitakami belt and the Sergeevk ablet in Primorye
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Before the Miocene opening of the back-arc basin named Japan Sea, the pre-Cenozoic geotectonic
units in Japan and Primorye were connected to each other. The Jurassic and Cretaceous accretionary
complexes have good mutual correlation; nonetheless, good information is still lacking for
correlating Pelaozoic units. Our preliminary U-Pb dating of detrital zircon from the Paleozoic
sandstones documented that a similar depositional setting with common provenance has existed in
Japan and Primorye. As to the Permian, overall lithostratigraphy is common between the South
Kitakami belt in NE Japan and the Sergeevka belt in Primorye; the Capitanian (Middle Permian)
shallow marine limestone covered by the Wuchiapingian/Changhsingian black shale. Judging from the
detrital zircon spectra, these Middle-Upper Permian sequences were deposited on a shallow-marine
shelf of the continental margin of South China. This stratigraphic interval is noteworthy because
it records extinction-related paleo-environmental changes across the Guadalupian-Lopingian boundary
in relatively higher latitude.
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Middle Ordovician in Estonia: litho- and chemo-stratigraphy of the Velise F97 drill-core
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Radiogenic Sr isotope excursions in the Ediacaran seawater
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The Ediacaran to Cambrian period records one of the most dramatic biological episodes in Earth’s
history; for example, the emergence of multicellular animals, Ediacara-type fauna (Vendobionta),
and possible bilaterians. To understand perturbations occurring at this period, several kinds of
geochemical proxies have been measured by many researchers. Especially in south China, strata
deposited in various kind of sedimentary environments, from shallow to slope facies, well crop out.
Recent geochemical studies demonstrated that carbon isotopes of coeval carbonate rocks in south
China show different patterns according to the sedimentary environments. For example, large
negative carbon isotope anomaly called Shuram excursion was not observed in slope facies sediments.
The weathering influx from continents is thought to be a major influence on the change in
composition of ancient seawater and on biological evolution. Its flux can be estimated from the
Sr/®Sr ratio of carbonate rocks. Due to the large isotopic difference between these two main
sources of strontium, the ¥Sr/®Sr composition of seawater tracks the long-term changes in the
weathering of the continental surface relative to the hydrothermal flux. For further understandings
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of regional variation of the ®Sr/*Sr ratio in the Ediacaran, we carried out on-land drilling of
the Ediacaran Doushantuo Formation at Three Gorges, Weng’'an, Siduping, and Tianping areas. We
prepared rock powders from the carbonate rocks, and dissolved them in 2 M acetic acid at 70 Celsius
degrees for 24 hours. After removing coexisting matrix elements using a chromatographic technique,
Sr isotope compositions were measured with a MC-ICP-MS. Along with the data from previous studies,
we review the radiogenic Sr isotope excursions in the Ediacaran carbonate rocks and discuss the
cause of regional variations.
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