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TERMITE UTILISATION OF REHABILITATED BAUXITE
MINED AREAS

SUMMARY

Almost all termite species found in the native jarrah forest
return to rehabilitated mined areas. This return is crucial
in terms of nutrient recycling since along with fungi,
termites serve a vital function in the breakdown and recycling
of wood and plant material.

The reintroduction of termites into rehabilitated areas at an
early stage would also be expected to facilitate vertebrate
and particularly reptilian fauna return.

INTRODUCTION

Termites (Isoptera) are known to perform several important
roles in the ecology of Australian eucalypt forests (Ratcliffe
et al 1952). Apart from their importance in the breakdown of
wood they also contribute to the breakdown of other plant
material such as leaf litter and grass (Gay and Calaby, 1970).
Termites are known to serve as a food source for several
species of reptiles (Dell and Chapman, 1979), mammals (Ride,
1970) and birds (Frith, 1976)., Indirectly, termite mounds
provide shelter for reptile species (recorded by Dell and
Chapman, 1979 and pers. obs.), and according to Ratcliffe et al
(1952), the subterranean galleries of termite mounds aid tree
root penetration., Termites have even been implicated in the
possible spread of the jarrah dieback fungus Phytopthora cinnamomi
(Keast and Walsh, 1979).

Alcoa of Australia Limited undertakes rehabilitation of bauxite
mined areas in the Western Australian jarrah forest.
Rehabilitation techniques designed to optimise fauna return

to the mined areas have been investigated by Majer (1978a),

Day (1979), Van der Linden (1979) and Kabay and Nichols (1980).
Published works on specific invertebrate faunal groups in
rehabilitated areas have included work on ants (Majer 1978b)
and Collembola (Greenslade and Majer, 1979).

Because of the important ecological roles of termites as
outlined above, it was considered desirable to investigate the
degree to which termites utilise rehabilitated areas. If the
aim of rehabilitation is to achieve a self-sustaining ecosystem,
all ecologically important faunal groups need to be taken into

account.

Since termites are able to disperse aerially by the formation
of winged alates, movement into rehabilitated areas should
present few problems for this group. Hence the presence or
absence of colonies of a termite species in an area should be
a true reflection of the efficacy of that area for supporting
that particular species. A knowledge of which species of
termites are catered for by the various rehabilitation methods
can then be used to modify current rehabilitation techniques
and thus facilitate termite utilisation of rehabilitated areas.



METHODS

Invertebrate plots were established in rehabilitated bauxite
mined areas at Alcoa's Jarrahdale and Del Park minesites.

These plots were used in the work of Day (1979) and

Van der Linden (1979) who investigated ant and general
invertebrate recolonisations respectively. They encompassed
27 areas of various ages rehabilitated by a number of different
methods. Two control plots were established in unmined jarrah

forest areas,

Termite soldiers were collected by hand from under logs, bark,
amongst the leaf litter etc. Soldiers are required to identify
termite colonies to species level. All 27 rehabilitated plots
and two forest control plots were surveyed. Surveys were
carried out in November 1979 and each plot:took approximately’
30 minutes to complete.

Termite collecting was also undertaken in the Willowdale area
(30 km south of Del Park) as part of an ongoing pre-mining
fauna survey. Termites were collected from 10 plots, 5 each
from upland and lowland jarrah forest. One soldier was
collected from each gallery and every plot took between 6 and
7 hours to complete. The species present were compared with
those present in the rehabilitated Del Park and Jarrahdale

areas.

RESULTS

Termite species collected together with their respective food
requirements are outlined in Table 1. Presentation of the
results on an individual plot basis (Table 2) illustrates
several interesting trends. Soldiers of termite species which
feed on sound wood, such as Coptotermes aecinaeiformis raffrayi, can
be found in rehabilitated areas within 4 years of commencement
of rehabilitation; while soldiers of species requiring decayed
wood, litter and bark, such as Termes oceidualis, were not
recorded in rehabilitated areas until 11 years after
rehabilitation commenced,

Although the first soldier termites recorded in rehabilitated
areas are those appearing 4 years after rehabilitation, the
presence of workers in 1976 plots (rehabilitated for 3 years)
indicate that colonies are probably present in more recent
plots but soldiers have not yet emerged in significant numbers.
It is thus not possible to identify these colonies to species

level.

Several plots older than 4 years show unexpectedly low numbers
of termite species. Comparison of some of these plots with
rehabilitation method (Table 3) suggest possible explanations.
For example, the higher numbers of species in plot 8 (1969)
compared with plot 7 (1966)may be due to thinning and refertilising
operations in plot 8. Wood debris from thinning operations
provides greater shelter and food resources for termites.



Reasons for the low number of species in plots 4, 11, 12 and
15 are less obvious. There are large variations between
termite faunas of apparently similar forest control areas
(8. Bunn, pers. obs.), and this, together with the large
physical environmental differences between plots (Day, 1979),
may account for the paucity of termite species in some plots.

DISCUSSION

The present investigation has demonstrated that all termite
species recorded in the surrounding jarrah forest, with the
exception of KXalotermes aemulus, utilise rehabilitated bauxite

mined areas.

The pattern of termite distribution depends on two. interrelated
factors: the termite species' food requirements and the
characteristics of the particular rehabilitated area. Age
appears to be the most important determinant of termite
species composition. - The most recently rehabilitated areas
only possess species capable of utilising sound or near sound
wood, such as Coptotermes acinaciformes raffrayi and Heterotermes
platycephalus. Older rehabilitated areas, which contain some
rotting logs and more leaf litter can support species which
feed on these materials, such as Pavracapritermes kraepelini,
Microcerotermes newmani and Amitermes obeuntis. TFinally, when
further leaf litter and decaying plant material accumulates
(after some 10-15 years), species such as Termes oceidualis and
Tumulitermes apiocephalus are able to inhabit the rehabilitated

areas.,

Tree species composition does not appear to have a marked

effect on the number of termite species recorded in a particiilar
rehabilitated plot. For any one year of rehabilitation the
numbers of termite species found in eastern states encalypt,
indigenous eucalypt or pine plots are not consistently

different.

The absence of Kalotermes aemulus from rehabilitated areas may be
due to its habit of feeding on exposed Banksia wood or on fire
scars (Gay and Calaby, 1970), Because of their high ‘
susceptibility to dieback disease, Banksia trees have not be
replanted in bauxite mined areas. However, some natural
regrowth of Banksia grandis has occurred and since Kalotermes aemulus
also has been recorded feeding on Fucalyptus and Casuarina species
(Gay and Calaby, 1970) there is no reason to expect that it
will not eventually return to rehabilitated areas. :

The presence of two other species, viz Twmlitermes weetraliensis
and Microcerotermes distinctus found at Willowdale and not at

either Jarrahdale or Del Park may only be a reflection of their
apparently low abundance in the Jarrabh forest - both were only
present in one out of the ten Willowdale sampling sites. The
absence of T. westraliensis from rehabilitated areas may also be
due to its preference for grass and small organic debris (Perry,
pers. comm.). On the basis of its known geographic distribution
7. westrqliensis would be expected to occur from Jarrahdale to
Willowdale.



Several species of termites freguently inhabit the nests of
other termite species. Examples include Heterotermes platycephalus,
Occasitermes occasus and Microcerotermes newmani (Hill, 1942). An
extreme example is Paracapritermes kraepeleni which, according to
Hill (1942) may never build it's own nest. For all these
species, it is thus. important that colonies of early colonisers
such as C.a. raffrayt and H. platycephalus be established as
guickly as possible. It is now standard practice to return
logs to rehabilitated areas. These will provide more suitable
habitat for early colonising species, and it has been noted
that C.a. raffrayi colonies can actually be introduced to
rehabilitated areas by this method. Reintroduction of

C.a. raffrayi to rehabilitated areas is particularly important
since, according to Calaby and Gay (1956), this species is

the most abundant termite species in the south-western forests.

Trials are now underway to investigate the feasibility of
providing extra ground covering material such as chipped wood
waste. Such material would reduce climatic extremes on the
ground and increase the availability of rotting wood material
thus facilitating the return of termite species such as
Amitermes obeuntis and Occasitermes occasus.
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