
 

Weathering of rocks by mosses may explain
climate effects during the Late Ordovician
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During the Ordovician period, the concentration of CO2 in the earth's
atmosphere was about eight times higher than today. It has been hard to explain
why the climate cooled and why the Ordovician glaciations took place. A new
study, published in Nature Communications, shows that the weathering of rock
caused by early non-vascular plants had the potential to cause such a global
cooling effect. Credit: Elsa Helin
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During the Ordovician period, the concentration of CO2 in the earth's
atmosphere was about eight times higher than today. It has been hard to
explain why the climate cooled and why the Ordovician glaciations took
place. A new study, published in Nature Communications, shows that the
weathering of rock caused by early non-vascular plants had the potential
to cause such a global cooling effect.

"When we can better understand the carbon cycle in the past, we can
better predict what happens with the climate in the future," says Philipp
Porada of Stockholm University, one of the authors of the study.

Non-vascular plants, such as mosses, hornworts and liverworts, probably
evolved during the Ordovician period, around 450 million years ago.
They are older than vascular plants, such as trees and grasses, and
together with lichens, which are a symbiosis of fungi and algae, they
formed the earliest terrestrial vegetation. Today's successors of these
organisms are distributed worldwide and are characterised by their
ability to survive in environments in which the supply of both water and
nutrients is scarce. They are found in both cold and warm desert regions
and are able to grow on rock surfaces and the bark of trees. Although
they do not have real roots, they affect the surfaces on which they grow:
the release of various organic acids dissolves underlying rock minerals.
This process of dissolution and chemical transformation of rock
minerals is called chemical weathering.

Non-vascular plants and lichens may considerably increase weathering
rates of the rock surfaces on which they grow. This has important
implications for the climate system, since chemical weathering of
silicate rocks such as granite results in a drawdown of atmospheric CO2
and may therefore lead to global cooling. During the weathering process
CO2 dissolves in water as acid, and is then transported to the ocean
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where the carbon is buried as carbonate rock. Consequently, it has been
hypothesised that early non-vascular vegetation caused an interval of
glaciations at the end of the Ordovician period, when they became
globally abundant. Without the drawdown of atmospheric CO2 caused
by the enhancement of weathering rates, the Ordovician glaciations are
hard to explain, since they started under conditions of eight times higher
atmospheric CO2 than today.

"I believe that the most interesting thing about the study is that tiny
plants such as mosses and lichens can influence global climate in the
long run," says Philipp Porada.

"However, it is difficult to extrapolate today's weathering rates by non-
vascular plants and lichens measured in the field to a global effect on 
chemical weathering in the Ordovician. In our study we therefore use a
process-based numerical model of non-vascular vegetation to simulate
weathering by these organisms in the Late Ordovician. We find a high
potential for weathering, which means that the emergence of early non-
vascular plants and lichens indeed may have been the reason for the Late
Ordovician glaciations."

Provided by Stockholm University

Citation: Weathering of rocks by mosses may explain climate effects during the Late Ordovician
(2016, July 7) retrieved 19 April 2024 from https://phys.org/news/2016-07-weathering-mosses-
climate-effects-late.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/rock/
https://phys.org/tags/chemical+weathering/
https://phys.org/tags/plants/
https://phys.org/news/2016-07-weathering-mosses-climate-effects-late.html
https://phys.org/news/2016-07-weathering-mosses-climate-effects-late.html
http://www.tcpdf.org

