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Plant part processing and community reconstruction
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ABSTRACT

The principles governing the dispersion of plant parts are explained. These are then applied to fossil assemblages
to plot the position of the source vegetation. The importance of using autochthonous and parautochthonous
assemblages in the initial stages is emphasized. Considering the scrappy nature of the material palaeobotanists
have to deal with, careful analyses of plant fossils can yield a remarkable amount of detail about the former
vegetation.

ZUSAMMENFASSUNG

Die Prinzipien, welche die Dispersion von Pflanzenteilen steuern, werden erklärt. Das Wissen um diese
Prozesse wird auf fossile Pflanzenvergesellschaftungen angewandt, um die Ursprungsvegetation lokalisieren zu
können. Die Wichtigkeit, zuerst die autochthonen, bzw. parautochthonen Vergesellschaftungen zu
untersuchen, wird betont. In Anbetracht des durchaus unzusammenhängenden Materials, welches dann den

Paläobotanikern zur Verfügung steht, ist es erstaunlich, wieviel Information man über die damalige Vegetation
gewinnen kann.

1. Introduction

Most macroscopic plants are attached to a substrate. This sedentary mode of life has a

number of consequences for their survival and reproductive strategies. Terrestrial plants
generally require the mediation of wind, rain or animal vectors in order to reproduce
sexually. In order to complete their life-cycles, spores or pollen have to be released from the

mother plants. Unlike most animals, woody plants are also able to shed most of their
non-reproductive (vegetative) organs (e.g. branches, leaves) without fatal results (Addi-
cott 1982). As pollen dispersal, leaf abscission and fruit dissemination etc. are happening
at different times of the year and under different weather conditions, the various organs
from a given individual need not be found in the same horizon. On the other hand,
depending on the life-span of the source plant, these processes can be spread over hundreds

or even thousands of years. The presence of plant parts in sediments does not necessary
mean that the source plant was dead. Subfossils may have been derived from a plant
which is still very much alive! Because of this predisposition to shed plant parts, there is
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Fig. 1. The descent through air of macroscopic spheres (e.g. large diaspores). planar objects (e.g. leaves) and

microscopic spheres (e.g. pollen grains). Note the eddies developing in the wake of the rapidly falling diaspores
and slightly slower leaves. Because of their small size, the descent of the pollen grains is governed by the viscosity

of the atmosphere. As a result of the low velocity, no eddies are produced.

little chance that more than a few organs will ever be found in organic connection. This
explains why the reconstruction of fossil plants and the communities to which they
belonged is no easy matter (Zhou 1992).
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2. Dispersion of plant parts

To make matters worse the various plant parts have different dispersal potentials in the

atmosphere. This is related, among others, to the initial numbers of units available for
dissemination, the height of the source above the ground and the terminal velocity of the

plant parts as they fall through the atmosphere. While spherical objects greater than 4 mm
in diameter all have the same fall velocity, those less than 100 um in diamter are
governed by Stokes' Law of Resistance (Ferguson 1993), i.e. the velocity is dependent on the
diameter of the sphere (Fig. 1). This means that most diaspores (fruits and seeds) have a

much higher terminal velocity than pollen grains and unless they take advantage of an
animal vector (zoochory) are unlikely to be widely dispersed. Leaves and winged
diaspores occupy an intermediate position between these two extremes. Luckily, empirical
studies have shown that while the absolute distance covered may differ, the different
plant parts display the same type of dilution away from their source (Wolfenbarger 1946.

Ferguson 1985). The resulting distribution is leptokurtic, i.e. with a peak at the point of
origin and an exponential decrease in numbers of plant parts away from the source
(Fig. 2).
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Fig. 2. Graph illustrating the exponential dilution of detrital "rain" away from a source. Note that when twice
as many plant parts are abscissed. the signal remains twice as clear even at some distance from the source. As
a plant can produce millions more pollen grains than leaves (Ferguson. 1993). it is hardly surprising than the

pollen signal remains loud and clear long after the leaves have become scarce.




























