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Abstract

Restoration of degraded forest ecosystems is critical to conservation, but it is unknown if all components can be
successfully restored. Despite the obvious dependence of plant-dwelling arthropods on plants, there are few empirical tests
to show if restoring the plants also restores the plant-dwelling arthropods, or if other factors inhibit recolonisation. This
paper tests the congruence in reassembly trajectory between these two groups and the role of dispersal capabilities on
arthropod recolonisation, using Hemiptera. Plants and arthropods were sampled along a chronosequence of individual mine
pits representing increasing ages since restoration works, and surrounding unmined forest. Changes in the richness,
composition and structural complexity of the vegetation are described. These data are compared to Hemiptera sampled by
beating and vacuuming over 18 months. Following the initial establishment of vegetation, the richness of plant species
remains at a plateau as pits age, and below that found in unmined forest. In contrast, some structural attributes of the
vegetation in pits become more similar to the forest with time. As pits age, dead vegetation below 20 cm thickens and living
midstorey vegetation thins. Plant species composition changes with time but is not tracking directly toward unmined forest.
The abundance and richness of hemipteran species remain constant as pits age (~74.5 species), at a similar value to that in
the forest. Recolonisation by Hemiptera that are brachypterous (with permanently reduced wings) is markedly slower than
for winged taxa. That said, the compositions of plant and hemipteran species follow a similar trajectory after mining (i.e.,
there is high congruence between the two taxa). Hemipteran species composition in the oldest pits sampled (9-year-old) is
not tracking directly toward that found in unmined forest. We conclude that for plant-dwelling arthropods, the early stages of
reassembly are characterised by a high abundance of a generalist species and the slow recolonisation by specialist taxa and
fauna with limited dispersal abilities (e.g., brachypters). Thereafter, return to a composition similar to that prior to the
disturbance depends upon the progress of vegetation reassembly. To obtain plant-dwelling arthropod assemblages
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characteristic of unmined forest, restoration must reinstate the plant species and structural complexity of the vegetation
found in the forest (particularly long-lived species and ground covers).
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1. Introduction

Restoration of forest ecosystems is critical to
conserving the world’s biota (MacMahon and Holl,
2001). Additionally, understanding restoration pro-
vides an alternative system for developing ecologi-
cal theory on succession, and also the assembly of
forest ecosystems (Bradshaw, 1993). Thus, in
restoration the paradigms of succession and com-
munity assembly may converge (Young et al., 2001).
In an experimental context, restoration has the
advantage over most classical studies of primary
succession through the replication of seres. This
allows harsher tests of whether similar end-points
are reached during the assembly of forest ecosys-
tems. To date, most restoration research has focused
on plants. However, restoration of forest ecosystems
requires knowledge not only of how plants return,
but also of how invertebrates recolonise. Inverte-
brates contribute more to global species diversity
than any other organisms (Hammond, 1995), and are
vital for ecosystem function (Wilson, 1987). From a
conservation perspective, we argue that restoration is
most important in the world’s 25 hotspots of global
biodiversity. These areas contain more than 44% of
the world’s plant species and have lost more than
70% of their natural vegetation (see Myers et al.,
2000). Here we examine restoration for plants and
invertebrates in hotspot number 22; the South West
Botanical Province of Australia.

Since invertebrate herbivores are intimately asso-
ciated with the plant assemblages upon which they
feed, it follows that the spatial patterning of
invertebrate herbivores will track plants. Empirical
data support this contention; typically, phytophagous
invertebrate species diversity follows plant diversity
(Brown and Hyman, 1986; Crisp et al., 1998; Siemann
etal., 1999). Also, there is a high congruency between
herbivore and plant assemblages across landscapes
(Yen, 1987; Kitching et al., 2000; Andersen et al.,
2001). It is generally assumed during most (but not all)

attempts at forest restoration that if the plants are
reinstated then the fauna will automatically follow.
However, there is little data on phytophagous
invertebrates for forest restoration. Most empirical
studies have been conducted in structurally simple
grassland ecosystems in the Northern Hemisphere
following secondary disturbances (e.g., fire — Morris,
1975, grassland management regimes — Southwood
et al., 1979; Brown et al.,, 1988; Morris, 1990;
Huusela-Veistola and Vasarainen, 2000). We tested for
congruence in the recolonisation within a forest
ecosystem between plants and plant-dwelling arthro-
pods, using the fifth most speciose insect order,
Hemiptera (Gaston, 1991). There are few studies of
hemipteran reassembly following disturbance in the
tropics or Southern Hemisphere (although see Ingham
and Samways, 1996). Moreover, unlike most studies,
which restrict taxonomic focus to just the Auchenor-
rhyncha and/or Heteroptera, we include the Sternor-
rhyncha.

In addition to interspecific interactions, an animal’s
power of dispersal may determine the likelihood of a
species reaching a site. Dispersal may be a key process
influencing recolonisation and assembly trajectories,
but there is surprisingly scant information for most
invertebrates (Miles and Walton, 1993). Invertebrates
without wings or those with permanently reduced
wings (e.g., brachypters) may be inhibited from
recolonising by their reduced mobility. This paper
assesses whether dispersal effects recolonisation by
examining the rate of recolonising brachypters
(permanently reduced wings), Coccoidea (females
without wings), and those Hemiptera with wings.

The objectives of this study are to determine if:

1. the reassembly trajectory for plants is proceeding
toward native forest,

2. the reassembly trajectory for Hemiptera is pro-
ceeding toward native forest assemblages,

3. there is congruency in the reassembly trajectories
for plants and Hemiptera, and
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