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Carboniferous wildfire revisited
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Abstract

The nature and occurrence of fossil charcoal (also called fusain) in sediments and coals (often identified
as inertinite/fusinite/semi-fusinite) is the main way that the history of Carboniferous landscape fire has
been studied. Fires have been shown to have been common in many Carboniferous ecosystems
worldwide yet we still have little understanding of the detail of what, where and how such fires occur
or indeed their effects both on the local ecosystem as well as on the Earth System as a whole. Research
has demonstrated that detailed scanning electron microscope studies of charcoal residues can provide
data on the plants that have been burned by wildfires.

A study of charcoalified vegetation from fine-grained clastic sediments from Swillington
Brickworks, Yorkshire recovered from bulk maceration of the sediment, that was not evident from
bedding surface examination, has demonstrated that some levels contain abundant leaf charcoal, mainly
from pteridosperms, in addition to wood charcoal derived from a range of gymnosperms. The
charcoalified plants are interpreted as wildfire residues mainly from surface fires that have been
transported and deposited on low-lying floodplains.

Information on the amount of charcoal in coal globally appears to relate to atmospheric oxygen
composition and this shows that throughout the Carboniferous oxygen levels were as high or higher than
those of the present day, suggesting that wildfires were more frequent. Interpreting the frequency of
fires in different ecosystems remains fraught with difficulty and calculations within peat (coal) systems
are at an early stage. The impact of fire on vegetational change as well as the relationship between fire
and climate in the Carboniferous remains little studied. New data on some Pennsylvanian charcoal
deposits from the British Isles is integrated into previous studies to provide an indication of our current
understanding of the role of fire on land and also provide strategies for obtaining new information in the
future.
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