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Fossil Soils and Completeness of
- the Rock and Fossil Records

Gregory J. Retallack

INTRODUCTION

Forests may be as dense and lofty as those of Brazil, and may swarm with
quadrupeds, birds and insects, yet at the end of thousands of years one layer of
black mould a few inches thick may be the sole representative of those myriads
of trees, leaves, flowers and fruits, those innumerable bones and skeletons of
birds, quadrupeds, and reptiles. . . (Lyell, 1877, p. 21)

The contrast between the exuberance of life on land and the paucity of its
fossil record is striking, and Lyell’s pessimism concerning the completeness
of the fossil record remains justified, as we shall see. However, there is
usually more than just ‘black mould’ remaining from where forests once
grew. There are remains of the soils in which they were rooted and drew
sustenance. Paleosols can be regarded as trace fossils of ecosystems, just as
footprints in sandstone are trace fossils of a passing dinosaur. Paleosols are
the result of a variety of processes such as weathering, root penetration and
burrowing acting over the time during which the ecosystem thrived. Viewed
in this way, paleosols are records of past environments independent of
associated fossils and sedimentary rocks. The fossil record of soils now
allows estimates of the completeness of both the rock and fossil records
(Retallack, 1984, 1986).

For example, a paleosol with a subsurface horizon enriched in clay skins
and with stout woody root traces is an indication of trees and other forest
biota, even if leaves and trunks of the trees are not preserved. In some cases
fossil trees and leaf litters are found in paleosols (Retallack, 1976; Gastaldo,
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