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FIRST TREES AND FORESTS

Evolution of terrestrial plants, the first vascular plants, the first trees, and then whole 
forest ecosystems had far reaching consequences for Earth system dynamics. These 
innovations are considered important moments in the evolution of the atmosphere, 

biosphere, and oceans, even if the effects might have lagged by hundreds of thousands or 
millions of years.
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STUDY CENCEPT

• We explore the role and significance of 
the evolution of trees in the Devonian 
Plant Explosion as it relates to global 
climate at that time and the Devonian 
Marine Crisis.

• Trees are a powerful driver of geomorphic 
change, and we explore their effectiveness 
as Biogeomorphic Ecosystem Engineers 
(BEEs) in the Devonian, the period when 
vascular plants, trees and forests first 
emerged.

Pawlik et al., ESR, submitted.



MAIN GLOBAL EVENTS IN THE DEVONIAN RELATED TO VASCULAR 
PLANTS AND TREES

Pawlik et al., ESR, submitted. The figure based on data from Foster et al. (2017).



Pawlik et al., ESR, submitted. The figure based on data from Foster et al. (2017).
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SUMMARY

We argue that trees are effective biogeomorphic ecosystem engineers currently. 
However, we find only two pieces of evidence (supported by geological 

evidence) to allow similar conclusion regarding Devonian trees (or tree-like 
plants): 1) co-evolution with river systems from braided to meandering, and 2) 

co-evolution with new soil types.



SUMMARY

• Trees may be considered as biogeomorphic ecosystem engineers.

• The scope of Devonian trees impact on weathering and soil production is still 
uncertain.

• Biogeomorphic Ecosystem Engineering concept can support Devonian Plant 
Hypothesis.

• New geochemical and isotopic data support abiotic origin of many global 
events during the Devonian.
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