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o . y should we bother about the effects of landuse change on
I\ ; * '/ termite communities? After all, termites can be terrible  *
¥ pests: eatihg houses, old books and railway sleepers; b
uhdermining dant walls; harvesting seeds used in revegetation projects;  § :
and cu‘mpll:[iltg with livestock for scafce resources during drought.
Antics'such as these have led many people to view termites with @
suspicion, “bur overall, thc$cncf ts of rtheir destructive capabilities far
-"numc:”h the costs.* " ET Y
Termites are lbqul-!nt a{ld diverse over most of inland Australia,
.parnl.ular]\ in trup!car?l'ﬂ-& subrropical regions whose climate, soils and
ﬁcgcta:wmpwwdc ideal conditions. The biomass (toral weight of all
rindiyiduals) 6f terntites in many arid parts ofthe country is estimarted to
B jexceed thr;_nf kﬁnpruu& and, after years u&
¢ “thar of domestic livestock,
With more r.bm 350 termite spuu.:. already idencified in Australia,
am\picnw rﬂorc alvaiting "discovery’s their collective conrribution to
sthe funetidning nf ur ccosysggms is immense. Termites play a crirical
vole in maly cpologital propesses such as nutrient cycling (break-down
of n:’gh'lll: mﬂrtcﬁl mﬂ,rnrhgmm (typnelling in [hc soil enhances warter
pc“tctrlnon zld 3Lmll0ll] and EY €Y cimg (termites are an
important food basatn(n:.d\ - insectivores)e -~ N
Understanding how rcrmiref ‘have responded ro landuse changes
sinée Edropean colpms:mqq is v1ra?‘,tpn(:|cu1arlv as their survival is
linked o that of native plunh :l.nd anirfals.\The major types of landuse
change®and disturbance arc livestock sgrazing, fire, habitat
fragmentarign, Jand clearing, Fak% and mining.
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Hoofbeats on the horizon

In most parts of southern Africa, termites

have co-existed since ancient times with a

range of large herbivores, including

clephants, buttalos, anrelopes, gazelles,
giraffes, hippopotamus and rhinoceros. Bu
in Australia the story is different. All large

native herbivores became extinet during the

Pleistocene (more than 10 000 years ago)
possibly due 1o tactors such as climate
change and Aboriginal hunting,

The introducrion by European scetlers
of large herbivores such as cartle and sheep

ol

Fhis could occur through

might have inlluenced the surviva
termites
compernon tor tood, and the modification
of soil moisture/humidity and soil
remperature regimes o which termites are
kinown to be vulnerable, Livestock cause

these micro-climatic changes in the soil by
destroying shrubs and trees, by preventing

regeneration, by compacting the soil, and

About the authors

Above: Termite mounds are a
common feature in many areas of
inland Australia that are subject to
heavy grazing by livestock.

Left: Spinifex grass collected for
storage by the mound-building
harvester Drepanctermes perniger in
the north-west of WA,

through the loss of the lirrer layer by

trampling, especially when overstocked.

.\Ll!l R,'\'jdl.'“t'.' \I.[‘I_.'\IL{&'.\L.\. !]l!“'l'.'\'l.‘l. I]I.'I[

Australia’s termites have coped well with
introduced stock. Livestock-grazing and
rrampling on their own have had no drasric

cliects on termite .!|‘r!||'id.l[|u_' or .jnq_'[\il_\' mn

northern Australia (warer buffalo) and in
south-wesrern Australia (mostly \i:cq\l. On
the contrary, the abundance of harvester
termite 'f’#;';-.“guh'} MEs Lamminensis)
mounds in the south-west was found 1o be

higher in grazed than in ungrazed areas.

General surveys ol termite activity in centra

Australian rangelands give a similar picture.

In the mulga (Acacte amenra) lands in

arid parts of Australia, harvester termires

coexist with cattle with no significant levels
of competition; the cantle ear green marerial
while the harvesters collect predominantly
dead grasses and licter. During vears of

normal or above average rainfall, colonies of
.

DR Max Abensperg-Traun and Dion Steven work at the WA labaratory of CSIRO's Division

of Wildlife and Ecology. Most ecological re

adrysion in the

and termite bio

Intensive studies on the effects of vanous |

s Division of Entomology has dominated
ale of individual colonies and spec
induse stratep:
n the late 1980s. This new impetus to

Division of Wildlife and Ecol

earch on Australian termites was inttiated by the

1y 19505, in recognition of the insect's importance in Australian ecosystems

termite research, mostly on taxonomy

5 ON ermite communities

with

A5s0Cale

search

-term research project nto the

A long

wheatbelt of WAL The authors have

ng studies by the authors foous

on questions of termite diversity in different parts of the landscape, and therr role as

32 Ecos 89 Spring 1996

s of animal:

D. perniger, a specialised grass-cater,
increased markedly in abundance. In some
areas, their low and flar mounds (up to

three metres in diamerer) were

Nnost
LIlI]Ijj_!iJl.:lll\. “|l]| up 1o 350 mounds prer
hecrare. But hasvester colonies perished
Itl-ll'”'l-_l.'. d SCVCre dr-m}'_hl when \:unpt'lniun
with cartle would have been greatest
Harvester termites benefie from
livestock dung which many species ear
when dry. Livestock may also increase the
nutritional quality of the harvested grasses
through the recyeling of nutrients. This can
occur through the burving of dung by dung
beetles and the activity of the soil
microbiota  which  results in rthe
incorporation ol the nuerients into the soil
tor subsequent uptake by plants, and

Ltllill'l.lll'h l!'. ermites

Burning down the house

Much of the vegetation in inland Australia
has been subjected to fires since prehistoric
time. With the exception of mmnforest and
semi-arid shrublands, fire remains an
important tool for ecosystem management

m ny parts of the country. Native

animals, such as termites, that depend

till’L‘tlll'u' on piants {{§1] ||JngJ, _|||Fu',|_| o ]u-
\'li]lll.'l.llll{' Lo iniense |.l||'

Colomes of wood cating termites with

nests in above-ground wood are likely 1o
perish in a high-intensity fire, Wood-cating

species nesting in the soil or prorected by

mound walls will have higher survival
chances borh during and after fire when

lht‘}' can eat roots and unburmt surface wood




More cellulose please!

WHEMN starved of nutnents, some termites have been known to
turn from plant-eating to cannibalism, eating their nest mates to
survive periods of food shortage. Some termites have been
observed to eat carnon and bone:. Otherwise, termutes eat all
cellulose-based organic matenals in varying stages of decay. This
includes wood, bark, leaves. seeds, prasses/herbs, and dung of
mammahan herbivores (when dry).

Available food is usually partitioned between the different
co-existing species. Species of Coptotermes, for example, can eat
Iving, dead but undecayed, as well as decayed wood. In contrast,
most species of Schedorhinotermes, Amitennes, and many others,
eat decomposed wood only. being unable to deal with plant
chemical substances in living and undecayed wood.

Several species, particularly in the high rainfall regions of
tropical Australia. play similar roles to earthworms by eating the
most decomposed stages of plant-based materials, humus and
soil. A single, large log of a fallen eucalypt, for instance, thus often
supports six to eight different species occupying different layers
of the wood while feeding. Each of these different species makes
a significant contribution to the log's break-up and eventual

return to the soil as part of the nutrient-cycling process. Other
species are specialised harvesters collecting a wide variety of
plant debris ranging from bits of bark and leaf to seeds, grasses
and herbs

Harvester termites are particularly common in grasslands and
open savanna of central and northern Australia. The only truly
polyphagous termite (eating all types of different plants in all
stages of decay) is Mastotermes darwiniensis which is restricted to
tropical Australia and is capable of causing significant damage to
agricultural crops and timber structures. This species has also
been known to attack leather, wool, hom, and even bitumen and
rubber. Coptotermes is a timber pest throughout Australia.

With few exceptions, termite communities at high Australian
latitudes consist largely, if not entirely, of wood-eaters. This is
because cold ambient temperatures are unsuitable to support
harvesting by these small, soft-bodied arthropods. Wood-eaters
benefit by the insulating effects of the wood. One of the
exceptions is the specialised harvester Tumulitermes westraliensis
whose flat, pavement-like mounds are a common feature in parts
of the Fitzgerald River National Park on the south coast of WA

The effects of fire on harvester termites depend
an fire intensity and E||'.ml rL'I:t'[It'r'.l[i{Ill
before stored supplies are depleted.

Studies in WA show that intense fires in
vegetation types that are rich with plant
species have lesser effects on harvester
termite colonies than in plant-species poor
vegetation, such as a spinifex grassland.
Different pl;uu species often have different

powers of regeneration after fire: some

being fast (many resprouters), others slow

(many seeders). There is a greater likelihood
ol rapidly-regenerating species aceurring in
plant-rich vegetation types providing
alternative food sources for the termites.
Many other factors will influence the
survival of harvester termites afrer fire.
Small colonies with smaller food
requirements may suffer less from fire;
regeneration will be more rapid where fire is
followed by rainfall; and termite mound

colonies weakened by fire are more easily

Mounds of the spinifex termite

(Nasutitermes triodiae) on the
coast near Exmouth in the far
north-west of WA, This
termite inhabits large areas of
Australia where fire is an
important element of the
environment,

invaded by predatory ants which may
further weaken the colony. Both the
frequency and the intensity of fires will also

alfect the survival of termites.

Demolition and decline

Removal of trees will have an immediate
effect on arboreal termire species which
Lh‘p::nd :'n[ir(:]y on them for food and
within which rhey maintain their entire
nest system. In Australia, arboreal species
include Naswtitermes walkers and N,
:{-:rn'lf.'t‘ﬂf".f Il“ ‘I'll' ‘Jhrfll'l'il..'.'\. '.Il'lil thL' h(]'l'.l"(.'d
drywood wermites (such as Kalotermes) 1o
which all Tasmanian species belong.
Subterranean and |'|'|n:.|m|»hui|(|i|1g
wood-eaters maintain an active gallery
system within the soil for I-nr-.lging on
surface wood and the roots of trees. Such
species may be more resilient to r.'lc.'lril:_y‘. In
fact, clearing often increases the availability
of edible (dead and glr_'n'ulnpm.‘ing] wood,
and this may cause a temporary increase in
the abundance of wood-eaters. All studies
to date show a general decline in termire
diversity afrer L'lcuriug for pasture
establishment.
Cultivation has an immediate,

walt

astrophic impact on termite commun-
ities. Few, if any, _\'pc'(.ics SUrvive ]\r{nh'-r'.‘}_',cd
ploughing and application of herbicides and
IIt‘StiLZiLIL'S. However, subterranean termites
in central Queensland and south-west WA
have been observed o re-invade quite
rapidly from adjacent native habitat alter
the adoption of zero tillage and stubble

relention.
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In the WA wheatbelt, we have studied
regencrated heath and shrubland plant
communities that were once cultivated for
\.Lf'.'iu_; periods (some for over 40 years),
and that were subsequently abandaned
more than 20 years ago. Today, termirtes

il.l.\'t' i'L'\lJllII'Iihl'l! 1|1L'h|.' l'f."ﬂl'ﬂ‘c\'lll dleils (o |.]I.|.'

extent thar their communities are largely
indistinguishable in their diversity from
those in comparable bur undisturbed nartive
vegetation in adjacent arcas,

We will never know whether large-scale
clearing has caused the extincrion of species
unique o agricultural regions, Based on
whar we know of the biogeography of
Australian termites, many species do show

ore

restricred distributions and are there
potentially at higher risk of extinction, as
are colonies in very small vegeration islands
in farm paddocks.

A fragmented existence

In the central wheatbelt of WA, extensive

agriculrure has creared a scarrer of nanve

=]

\'('g_"{l.lllnn remnants within an mainx of

|]1|3.'|[|\- E"I'.i-’il'ld‘: ‘ILiL]UL I\.‘-. \\'lll.'nl.l nII]Li IlJ]‘iII‘\.

ion exists in the south-east

A similar sit
of the continent. The result has been a huge
reduction of termite populations, and
possibly a decline in termite diversity. The
areat majority of species are now restricted
to these narive vegeration fragments.

A critical issue is that most ragments

are very small {(many are less than 2 ha),
\|_||_1|_1nrtlll1lg only small termice |,u:|,1|.||;1[in|1.~._
['hese are most vulnerable 1o unpredicrable
events such as droughr and fire, in addirion
to comperition for food with other
consumers such as \]1r,-v|1-, cartle, lc;m,_:;lmu.-

and other termites,

If the remnant population perishes for

SOMmMe reason, Nll\'&iL’-‘--‘-[lJl |'K"..'U|t-"|'|l-\i1[|'l|1
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Lefe: A mound of Amitermes
obeuntis. This species is known to
disappear when native forests are

replaced with exotic pine.

Below: A nest of Coptatermes
acinacifoermis. Colonies of this
species survive when native forests

are replaced with pine plantations.

ation from

depends on irs degree af iso
potential recolonisers in other Fragments.
Such fragments are often many hundreds of
metres away, separated by an agricultural
landscape which is hostile to aerially-
dispersing rermite alates (high visibility to
predators, unsuitable nesting conditions).
O 1000 alates that leave the parent
colony, more than 95% will be caten by a
wide range af ]Hd.'l.l.lli.!]h i|1|.|udi|1§: hirds,
mammals, frogs, lizards and many
invertebrates, ants in particular. Those thar
reach the isolated fragmene (largely driven
by winds) need to run the gauntler of ever
present predarors betore finding a marte as

\\'L'Il dE il -"ll.i.l.ll'lit' HPR'l tor [It'\liﬂ.![. .]lll’..'

chances of a new colony being established
are slight. These odds can be improved
when termite species synchronise their
maiden flights, thus swamping potential
predarors,

Our studies within woodland Fragments

[;:imh'l. J’;'r.ru.'!ﬁ'p.r.'n salubris) in the WA

wheatbelt show that termite abundance and
diversity, particularly the harvesrers, has
declined markedly in very small fragments,
Some fragments (<1 ha) have lost all

harvester termites. Small fragments are
14

maore disturbed than larger ones, with
|:r:1|i|in' weed !_'_rd}“'lll and the loss of
virtually all native plant species other than
old and senescent eucalyprs. With their
demise the remnant will disappear. Wood-
eaters may survive somewhat longer than
the harvesters.

Successful recolonisanion of small,

SENESCONT \'ugl'r.uinn remnants 1s unlikely

unless the remnant is replanted with native
species and connecting corridors to other
fragments, through which dispersing
rermites can move, are established. Termice

alates dispersing along vegerated road-

verges/corridors, rather than across

ploughed land or paddocks. are far more

likely to reach vepetation fragments because
J s =}

micro-environmental conditions in these

wabitat corridors are more conducive o
nest establishment. Remnanes would then
eventually be reached by the progressive
advance of newly established colonies
following maiden Highs.

I'he only Australian termite that inflices
considerable damage to agriculwural crops
(such as sugar cane) is Mastorermes
darvwiniensis in northern Australia. This
species is ‘polyphagous’, which means i
cats all kinds of plant material in all stages
of decay. It probably benefits by clearing

and culrivation which replaces a
comparatively poor-quality (low nutrient),
low quantity food resource (native plants)
with a readily available, high quantiny
.\'I!]}PII\' of nurritious (fernlised) food. This
contrasts with many parts of Africa where
several species reach enormous population
densities in cultivared ficlds and cause great

damage o food and cash crops.

Stumped by alien trees

I'he process of establishing pine plantations

[_\'pil...l.”_\' includes the clear f'r|.|in_g of all
narive rrees followed by a burn. Logs of
large trees that survive the five are left on

|.|I'.' !.U”llntl. ]lL‘.‘ area is l|'IL'lI ]"lﬂllgh'.‘LJ .!'I'Ii|.

seedlings planted. Pine plantations generally
occur in remperate climates where harvester
termites are either scarce or absent. Several
studies show that few wood-cating species
survive the replacement of nanve woodland
with exotic pine.

Only a small number of species (mostly
species of Copratermes, Heteratermes, M.
darwiniensis) can eat pine wood, possibly

'|H'c;:nl>.r [!I:' Llll'ﬂ]ih_'-LI composition t:ll this

exotic rimber makes 1t unpa atable. Surviva

of other termite species therefore depends
on the retention of an underground root
system, and large logs of the native trees,
I'he closed canopy and thick |.1}-g-|- of pine
needles on the soil surface also results in a

drup in soil remperature which is unsuitable

tor nesting. This is known to have caused
the demise of Nasutitermes exitiosus colonies
in eastern Australian pine planrations.

With age. the trees are periodically
thinned and the pine litter burnt, which
marginally improves condirions for termite
activity. Re-invasion is slow, however, and

does not oceur as readily as it does by some

other soil and licter invertebrates such as
ants, Termire survival in other kinds of
plantations (such as "blue-gum’) appears not
to have been investigated although M.
darwintensis 1s known to be a pest in

tropical orchards,



Colonies mined out

Information on the effects of open-cut

mining on termites come from bauxire

mined arcas in the extreme sourh-west of

WA. Here, Alcoa of Australia Limited has
led the way in rerms of ccological
restoration of abandoned minesites,

Local ecologists monitoning termite
recolonisation found that no species
survived the inital mining operation, and
thar recolonisation depends on suitable
colonisers being able 1o reinvade from
adjacent native habitat. The reproductive
clements of the termite colony (so-called
‘alates’, or future kings and queens) disperse
by air in spring or autumn of cach year.
This enhances the recolonisarion process
which follows a successional trend based
largely on food preference of the different
termite species,

The tirst recorded recolonisation ook
place some three years atter minesite
rehabilitation. In the early successional
perod (less than five vears), only rermire
specics capable of earing sound (undecayed)
wood recolinised.

With time, species feeding on decayed
wood were recorded, while litter-feeders

A winning combination

appeared last. Most of the species present
prior to mining were recorded 25 years alver
the mincsite was rehabilitated. The return
of termite specics was enhanced by the use
of fresh topsoil, the planting of a diverse
range of tree and shrub species, and the use
of mulch to provide a litrer habirar.
Information from other areas of Australin
gives a similar picrure. Wich further
improvements of methods of minesite
rehabilitavion, recolonisation rates are also
likely to improve,

I'he comparatively recent colonisarion
by European sertlers has meant thar
Australian termites have had w deal with
changes to their environment on a faster
and higher scale of nme and intensity than
has taken pl.u::; on moast other continents in
recent times. [Data from a wide range ol
landuse types have shown termites do cope
reasonibly well with environmental change
associated with European colonisation,
probubly because of their sociality, soil-
living and decomposer habirs, and aerial
dispersal.

Although populations may temporarily
decline or become locally extinet for a

varicty ol reasons, coosysiem restoranon

(replanting). passive regeneration of
abandoned Farmland and the creation of
linkages (corridors) 1o other vegeration
fragments. is likely to result in their
successful recolonisation as long as native
vegetation is within reach of puh.'nti:d

colonisers.

More about termites
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A RANGE of traits enables termites to thrive in desert
environments where most other invertebrates, with the
exception of ants and grasshoppers, are comparatively scarce

* Their social organisation permits the effects of
enviranmental fluctuations, both physical (moisture, temperature)
and biotic (food availability), to be buffered to a large extent.
Physical fluctuations are minimised by creating a controlled
microclimate in the nest. Biotic stability is enhanced by stonng
food. Maximum benefits of socality would thus be felt in the
most vanable environments, and it 15 no acadent that the most
successful and influential organisms in desert habitats (termites
and ants) are among the few insect groups with socal
organisation. Their sociality enables them to be active
throughout the year and thus have a much more profound
influence on ecosystem processes than that of the more
spectacular, but intermittent, outbreaks of plague locusts.

* Termites can sustain themselves on relatively poor food.
This is in part achieved by nitrogen fixation of their gut flora and
by digestive efficiency. For example, spinifex grassland is
renowned for its low food value yet supports an extremely
abundant termite fauna, particularly the harvesters. A well-known
participant is the ‘spinifex termite’ Nasutitermes tnodice whose
large, dome-shaped mounds charactense many north-westerm
landscapes. Its large colonies are sustained almost entirely by
spinifex which occurs in large amounts and (with the exception
of new shoots) is eaten by few other animals.

* Predatory animals are highly susceptible to population
fluctuations of their prey as a result of temperature extremes

Termites cope well even in the most inhospitable environments,

(such as seasonal effects on insect abundance), drought or fire
The decomposer habit of termites is less strongly affected by
such environmental influences

= Termite colonies succumb to a range of factors such as
predation or food shortage after prolonged drought or fire
However, when each colony is seen as an indmdual organism,
which, in ecological terms, is how it functions, colonies can be
very long-lived (several decades) and are potentially immortal
Should the king or queen die, a replacement rapidly takes its
place to ensure repraductive continuity.
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