
 

Evidence of uncharacteristic shoaling found
to play a role in great die-off 250 million
years ago
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Map of Pangaea showing where today's continents were at the Permian–Triassic
boundary. Credit: Wikipedia
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(Phys.org)—A team of researchers with members from several
institutions in China and the U.S. has found evidence of uncharacteristic
shoaling before, during and after the great die-off 250 million years ago
and suggest it could be the cause of so many species going extinct. In
their paper published in Proceedings of the National Academy of
Sciences, the team describes evidence they found in rocks in Canada and
Japan that suggests at least part of the great die-off was due to excess
toxic sulphides permeating the world's oceans.

Approximately 252 million years ago, the Earth experienced the largest
die-off in its history, with approximately 90 percent of all life on the
planet going extinct. Scientists have put forth a number of theories
regarding the cause, but to date, a consensus has not been reached. In
this new effort, the research team suggests that a type of shoaling began
to occur for unknown reasons, which stirred up sulphides resting on the
seafloor causing them to mix with seawater and making it impossible for
most life in the ocean to survive.

The team's theory came after studying rocks found in parts of Canada
and Japan—parts of the planet that once were under the Panthalassic
Ocean. They found sulphur oxide mixed with other types of sulphur,
which suggested that the ocean had been subjected to mixing of sulphur
types, leading to toxic levels that made it nearly impossible for sea life to
survive. They note that mixing occurred just before the great die-off, as
it occurred, and then for some time thereafter, which, they note, also
explains why it took nearly 10 million years for sea life to recover.

The researchers suggest the mixing in the oceans was likely due to
shoaling, which is when waves grow taller as they encounter shallower
water while moving toward a shoreline. Because the process causes
changes in both density and velocity, water can become stirred up.

The researchers do not address the possible reason for the sudden change
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in shoaling, nor the possibility that it could have somehow contributed to
the massive die-out that occurred on land, as well.

  More information: Guijie Zhang et al. Redox chemistry changes in
the Panthalassic Ocean linked to the end-Permian mass extinction and
delayed Early Triassic biotic recovery, Proceedings of the National
Academy of Sciences (2017). DOI: 10.1073/pnas.1610931114 

Abstract
The end-Permian mass extinction represents the most severe biotic crisis
for the last 540 million years, and the marine ecosystem recovery from
this extinction was protracted, spanning the entirety of the Early Triassic
and possibly longer. Numerous studies from the low-latitude Paleotethys
and high-latitude Boreal oceans have examined the possible link between
ocean chemistry changes and the end-Permian mass extinction.
However, redox chemistry changes in the Panthalassic Ocean,
comprising ∼85–90% of the global ocean area, remain under debate.
Here, we report multiple S-isotopic data of pyrite from Upper
Permian–Lower Triassic deep-sea sediments of the Panthalassic Ocean,
now present in outcrops of western Canada and Japan. We find a sulfur
isotope signal of negative Δ33S with either positive δ34S or negative
δ34S that implies mixing of sulfide sulfur with different δ34S before,
during, and after the end-Permian mass extinction. The precise
coincidence of the negative Δ33S anomaly with the extinction horizon in
western Canada suggests that shoaling of H2S-rich waters may have
driven the end-Permian mass extinction. Our data also imply episodic
euxinia and oscillations between sulfidic and oxic conditions during the
earliest Triassic, providing evidence of a causal link between incursion
of sulfidic waters and the delayed recovery of the marine ecosystem.
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