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Lisette palaeosols represent seasonally wet marshes of continuous 
cover some 50 cm high. Tree-sized nematophytes, cladoxyls and 
progymnnosperms did not appear until Devonian times, again in 
communities of continuous ground cover and canopy height (Fig. 
11: Schweitzer 1983; Retallack & Huang 2011; Retallack & 
Landing 2014).

Conclusion

A poorly understood element of Silurian and Devonian vegetation 
has been the enigmatic nematophytes, now considered extinct 
lichenized Glomeromycota that reached the size of trees (Fig. 11: 
Edwards & Axe 2012; Edwards et al. 2013; Retallack & Landing 
2014). This study assembles evidence from palaeosols and their 
rooting structures for the nature of nematophyte and zosterophyll 
vegetation through climatic cycles of the Late Silurian. 
Nematophytes of the Bloomsburg Formation in Pennsylvania may 
have reached 1.3 m tall, but were mostly 50 cm tall in marsh-like 
vegetation of seasonally waterlogged lowland soils (Fig. 12). 
Nematophytes were not isolated poles or rolls envisaged for some 
Devonian species (Hueber 2001; Graham et al. 2010). Early vas-
cular land plants such as rhyniophytes and zosterophylls were 
smaller, topping out at 30 cm or so tall, and have been recon-
structed as clonal patches of lowland marsh vegetation (Gensel 
et al. 2001; Hotton et al. 2001; Gerrienne et al. 2006). This was 

not seen in Bloomsburg Formation red beds, where remains of rhi-
zomes like those of rhyniophytes and zosterophylls form patchy 
vegetation of well-drained calcareous soils (Fig. 12). Nematophytes 
were the largest terrestrial organisms during the Late Silurian 
increase in size and abundance of vascular plant plants (Driese 
et al. 2000; Driese & Mora 2001; Edwards et al. 2014). Such fungi 
were abundant and pervasive both above and below ground 
(Hueber 2001), and provide additional evidence for the idea of 
Pirozynski & Malloch (1975) that early vascular land plant evolu-
tion was facilitated by fungi (Retallack & Landing 2014).
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