
2 Australia’s subtropical 
rainforests – the plant context

Rainforests within the region of subtropical Australia’s east 
coast include formations of considerable structural and flo-
ristic diversity (Adam 1987, 1992; Baur 1965; Floyd 1990; 
Harden et al. 2006; Helman 1987; Shapcott et al. 2015; 
 Williams et al. 1984; Young and McDonald 1987). Floristic 

alliances and suballiances for New South Wales rainforests 
are detailed in Floyd (1990). Tidally inundated mangrove 
communities (Plate 315) may also be considered a distinc-
tive rainforest formation (Adam 1992) (see ‘Mangroves – a 
distinctive maritime rainforest formation’ for discussion).

Mangroves – a distinctive maritime rainforest formation

Mangroves, and mangrove communities (Plate 31) more inclusively, are generally not thought of as a rainforest 
ecosystem. Traditionally, mangroves have been considered a distinct vegetation type, but on structural grounds (that 
of a ‘closed canopy’ in more developed stands), their placement within the broader conceptual notion of ‘rainforest’ 
may be appropriate. This is not a new idea, for their consideration as but one of numerous rainforest formations has 
previously been discussed and advocated by Paul Adam (1992), and regarded as such by Whitmore (1984). Citing the 
structural schemes of Specht (1970, 1981), in which ‘closed forest’ and ‘rainforest’ are treated as synonyms, Adam 
opines that mangroves should be regarded as a distinctive salt-tolerant maritime rainforest formation.

Mangroves are usually restricted to the intertidal zone. In Australia they are widely found along the eastern and 
northern coasts but are essentially tropical and subtropical in distribution (Adam 1992; Specht et al. 1995). Only 
five species reach the subtropical region of the east coast and only two, Avicennia marina (Avicenniaceae) and 
Aegiceras corniculatum (Myrsinaceae), are commonly encountered at higher latitudes. They vary structurally from 
closed canopy forest to open woodland, being floristically diverse at lower latitudes and most extensively 
developed in protected estuary zones. Regional variation in estuary length and size, temperature, salinity, 
groundwater, tidal amplitude and patterns of inundation, and possibly rainfall, influence species richness (Reef 
and Lovelock 2015; Saenger and Moverley 1985; Smith and Duke 1987). Some mangrove stands may represent a 
transitional community, but exposed shores and hypersalinity can act as a barrier to colonisation (Adam 1992; 
Mitchell and Adam 1989).

Their tidal-prone location, however, greatly restricts the kinds of terrestrial invertebrates that can occupy the 
mangrove environment. Various crustaceans and semi-aquatic and semi-arboreal molluscs characterise resident 

Invertebrate World of Australias Subtropical Rainforests.indb   11 3/24/2020   1:33:51 PM



The Invertebrate World of Australia’s Subtropical Rainforests12

Climate, soil type and fertility, underlying geography, 
altitude and latitude, aspect and gradient, disturbance 
history (such as fire and wind impacts [Bowman 2000; 
Lange et al. 1981]), plant spatial and temporal heterogene-
ity, and random variation in conditions affecting repro-
ductive or mortality rates influence both the extent and 
nature of individual stands (Adam 1992; Connell 1978; 
Floyd 1990; Williams and Adam 1999b). Rainforests 
trend to less floristic and structural complexity with 
increases in altitude and at higher latitudes, with 
decreased rainfall, and with lower soil fertility. Rainforest 
at high (temperate) altitudes experience greater seasonal 
variation in temperature, those at Barrington Tops being 
subject to snowfall. Individual plant species (and inverte-
brates [Lambkin et al. 2011; Majer et al. 2001; McKie et al. 
2005; Ollerton and Cranmer 2002; Ødegaard and Dise-
rud 2011; Yeates 1985]) respond to gradients in these 
(e.g. Kooyman et al. 2012; Laidlaw et al. 2011), such that 
rainforest plant communities at high latitudes, and at 
sites of low or irratic rainfall and low soil fertility, are 
floristically depauperate. Epiphytes respond to micro-
environmental variation (Sanger and Kirkpatrick 2017), 
but in rainforests growing in such environmental 
extremes epiphytes may be noticeably few, or absent. 
Rainfall alone is a major factor in determining the com-
plexity of rainforest, with annual rainfall in the region 
exceeding 1400–2000 mm (though not uniform through-
out the region). But patterns of precipitation, not just total 
annual rainfall, also compound rainforest establishment 
and survival (and that of individual plant species). Chance 
events of seed dispersal (or conversely seed theft and pre-
dation) can also influence the floristic composition of 
stands as much as a predisposition to successful founda-
tion, possibly more so. To all of these, individual inverte-
brate taxa, in addition to plants, respond accordingly.

Rainforest canopies occupy the interface between the 
biosphere and the atmosphere. They are exposed to 
impacts of wind, rain, humidity, and seasonal and daily 

temperature regimes to an extent far greater than the 
strata below. The frontal canopy of wind-sheared rainfor-
est on exposed headlands (see Plate 305) may not exceed 
1 m in height; deformed trees found there (e.g. Syzygium 
smithii – Myrtaceae) are able to grow to greater height in 
protected areas of the stand (Adam et al. 1989). Canopies 
also experience greater fluctuations in air chemistry, and 
for littoral rainforests there is the added burden of salt 
impacts (Parsons and Gill 1968; P. Adam pers. comm.). 
Plants and animals living at the edges of the canopy must 
be adapted physiologically and behaviourally to tolerate 
or avoid these extremes (Ozanne 2013).

Differences, often marked, in tree species dominance 
and occurrence in separate stands is normal and the inter-
grading of plant communities is commonplace. There can 
be considerable differences in structure ranging from com-
plex canopy and subcanopy formations, to simple low vine 
thickets that, nevertheless, meet Andreas Schimper’s (1903) 
original definition of ‘rainforest’(regenwald in  German). 
The rainforests of Australia’s subtropical region are charac-
terised by floristic alliances (Floyd 1990; Webb et al. 1984; 
and the forestry-based classification of Baur 1965) and 
physiognomic/structural features (see e.g.  Adam 1992; 
Beadle and Costin 1952; Webb 1959, 1978). McDonald and 
Hunter (2010) note the close correlation between Baur’s 
classification and the physiognomic/structural classifica-
tion of Webb (1959, 1978). Historically, the rainforest 
subforms in New South Wales have been frequently 
termed ‘subtropical’, ‘dry’, ‘warm temperate’ and ‘cool tem-
perate’ (Baur 1965; Harden et al. 2006; Williams et al.1984, 
and others). Significant occurrences in Queensland and 
New South Wales are given in Appendix 3. These four 
simple subform terms are used throughout this work, but 
it is important to highlight that rarely are they found as 
distinct structural and floristic units (dry rainforest–vine 
thicket patches within woodland and savannah dominated 
landscapes being examples of exceptions), instead occur-
ring as intergrading communities with fluid boundaries.

populations, but truly terrestrial forms (such as ants), particularly those species that at some stage of their life 
cycle are dependent upon the terrestrial substrate, are subject to tidal inundation, and so are limited to 
incorporating mangrove communities only within ephemeral foraging patterns (e.g. visiting flowers), but not 
occupation. Those that may be encountered comprise species capable of active flight (e.g. butterflies, cicadas, 
wasps, bees, flies, certain beetles) and largely sessile taxa, which, once able to reach foliage and branches 
(e.g. spiderlings that may disperse in air currents), are then able to survive because their immature life stages are 
not dependent on temporal residency under or on the intertidal-zone ground surface, prey items are 
dependable, and their habitat remains fully or partly above cyclical tide levels.
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Subtropical rainforest is the most structurally and flo-
ristically complex of the four types (Adam 1992; Floyd 
1990), and altitudinally extends from sea level to >900 m 
(see Plates 301, 306, 310, 311). It includes rainforests alter-
natively termed ‘complex notophyll vine forest’, ‘noto-
phyll vine forest’ and ‘araucarian vine forest’ (Webb 1978; 
Young and McDonald 1987). The canopy is uneven with 
up to three layers, trees are diverse with 10–>60 species in 
the canopy, entire (untoothed) leaf margins dominate, 
there are many species with compound leaves, leaf size is 
generally large with notophylls and mesophylls dominat-
ing (>0.5–25 cm long), trunk buttressing and the presence 
of palms and figs are common, and vines, ferns and epi-
phytes are conspicuous and diverse. Subtropical rainfor-
est is favoured by high rainfall (>1300  mm), sheltered 
aspect, and richer volvanic and alluvial soils (after Harden 
et al. 2006; McDonald and Hunter 2010; Williams et al. 
1984). Littoral rainforest is a subform predominantly of 
subtropical rainforest, found on headlands, behind 
dunes, and in coastal estuaries, but may include trees that 
characterise dry rainforest, such as the presence of Back-
housia sciadophora (Myrtaceae) and associates at Black 
Head on the lower north coast of New South Wales 
 (Williams 1993) (see Plates 304, 305, 313).

Trees that are typical of subtropical rainforest in 
northern New South Wales and southern Queensland 
include numerous species of Cunoniaceae, Elaeocar-
paceae, Escalloniaceae/Rousseaceae, Lauraceae, Euphor-
biaceae/Phyllanthaceae, Icacinaceae/Cardiopteridaceae, 
Meliaceae, Atherospermataceae/Monimiaceae, Moraceae, 
Myrtaceae, Proteceae, and Sapindaceae (Floyd 1990; 
Young and McDonald 1987). In northern New South 
Wales Dendrocnide excelsa (Urticaceae), Brachychiton 
acerifolius, Argyrodendron actinophyllum (Sterculiaceae/
Malvaceae), and Gmelina leichhardtii (Verbenaceae) are 
frequently encountered as members of the upper canopy. 
Araucaria cunninghamii (Araucariaceae) sometimes 
occurs as an emergent, and Archontophoenix cunningha-
miana palms (Arecaceae) are common, frequently domi-
nating the canopy of sheltered gullies. At higher latitudes 
(e.g. Durras Mountain, Mount Dromedary) mixed sub-
tropical rainforest–warm temperate rainforest occurs at 
lower elevations in sites of higher soil fertility. Trees are 
less diverse with Syzygium smithii (Myrtaceae), Dendroc-
nide excelsa (Urticaceae), Citronella moorei (Icacinaceae/
Cardiopteridaceae), Ficus obliqua (Moraceae), and the 
palm Archontophoenix cunninghamiana (Arecaceae) being 
characteristic species (Helman 1987).

Endangered subtropical rainforest in New South Wales and Queensland

The total rainforest in Australia is ~2 000 000 ha, this surviving mainly as scattered patches.This is a very small 
area, less than the total Amazon rainforest cleared annually. Australian rainforest is spread over a latitudinally 
extensive area, its origin predating that of the continent’s now iconic eucalypt forests and woodlands. Of the 
moister coastal rainforest it is estimated that two-thirds of the original Queensland forest and three-quarters of 
that present in New South Wales has been cleared; the area of original rainforest at European occupation 
therefore being ~80 000 km2 (Webb and Tracey 1981; Winter et al. 1987). What remains are fragmented and 
often highly disturbed and isolated ‘habitat islands’(e.g. Bradshaw 2012; P. Rose 2014; Scanlan et al. 2018).

About 250 000 ha of rainforest survives in New South Wales (Pople and Cowley 1982). Of the remaining 
subtropical rainforest subform in New South Wales, ~73 400 ha is structurally intact. This is only equal to the 
estimated size of ‘The Big Scrub’ rainforest in 1842, of which only ~300 ha in small remnants now survives (Floyd 
1990). Situated near Lismore in the far north-east corner of New South Wales, this was once the largest stand of 
tall subtropical rainforest in Australia. It took <40 years for European farmers to almost totally clear, its loss 
testimony to Australia’s thoughtless and ongoing destruction of native vegetation. A similar fate befell the 
luxuriant New South Wales north coast rainforests of the Dorrigo Plateau and Comboyne Plateau, and the 
lowland rainforests of ‘The Illawarra’ south of Sydney. Of the estimated original littoral rainforest only 1200 ha 
remains, this in numerous weed infested fragments, surviving largely from coastal sand mining. Dry rainforest is 
estimated to have ~76 100 ha remaining, but this includes floristically depauperate vine thickets and remnant 
scrubs on the Western Slopes, in addition to more complex stands. Warm temperate rainforest totals 46 600 ha; 
however, about half of this has been heavily logged with consequent structural and floristic changes occurring. 
The conservation status of cool temperate rainforest has been relatively unaffected by logging, though cool 
temperate stands on the Comboyne Plateau, in particular, have suffered from clearing. Now only relict stands of 
Nothofagus moorei survive there (Bale and Williams 1994).

Invertebrate World of Australias Subtropical Rainforests.indb   13 3/24/2020   1:33:51 PM



The Invertebrate World of Australia’s Subtropical Rainforests14

Despite their acknowledged rich biodiversity (Adam 1987, 1992; Department of the Environment, Sport and 
Territories 1994; Kitching et al. 2010), however, Australia’s subtropical rainforests (and their included biota) 
remain under threat; directly or indirectly they are ensnared by the impacts of what has been termed the 
‘Anthropocene human-induced mass extinction event’ (see Braje and Erlandson 2013; Ceballos et al. 2015). 
Throughout their range in Queensland and New South Wales, stands continue to be vulnerable to weed 
invasion, pathogen attack (e.g. Austropuccinia psidii, Myrtle Rust) (Williams 2018; Williams and Adam 2019), 
ongoing loss of connectivity (see Beier and Noss 1998), the deleterious impact of ‘edge effects’ (e.g. reduction in 
core area and vegetation buffers, changes to wind, temperature and light regimes, altered drainage patterns and 
nutrient inflow) (Fox et al. 1997), fire damage initiated from adjacent open forest and woodland, climate change 
and clearing (including underscrubbing) (Saunders et al. 1991). Logging operations in New South Wales state 
forests threaten isolated small stands due to boundary encroachment, and vine thicket communities in 
Queensland remain at risk from broadscale land clearing (see Plate 314). Feral animals also make significant 
impacts on the biota, potentially catastrophic ones, and though the threats to native vertebrates are generally 
understood, or can be predicted with a high degree of accuracy, the impact on the invertebrate fauna (e.g. by 
exotic rodents and cane toads [Shine 2010]) remains to be rigorously examined.

In response to this ongoing vulnerability state and federal legislation gives a measure of recognition and 
protection to surviving stands. In New South Wales various rainforest communities (e.g. ‘Lowland Rainforest in 
the New South Wales North Coast and Sydney Basin Bioregions’, ‘Lowland Rainforest on Floodplain in the New 
South Wales North Coast Bioregion, ‘Illawarra Subtropical Rainforest in the Sydney Basin Bioregion’) are 
considered endangered ecological communities under the Biodiversity Conservation Act 2016. In addition to being 
listed as an endangered ecological community under this Act, threats to lttoral rainforest were further 
recognised under the NSW State Environmental Planning Policy (S.E.P.P.) No. 26 – Littoral Rainforest. The federal 
Environment Protection and Biodiversity Conservation Act 1999 also lists several floristically diverse subtropical 
rainforest communities in New South Wales and Queensland as ‘critically endangered’ ecological communities 
(e.g. ‘Lowland Rainforest of Subtropical Australia’, ‘Littoral Rainforest and Coastal Vine Thickets of Eastern 
Australia’, ‘Semi-evergreen Vine Thickets of the Brigalow Belt [North and South] and Nandewar Bioregions’). 
How these communities will be protected in the face of increasing socio-economic pressure remains to be tested.

Biological consequences of rainforest fragmentation

The historical, anthropogenic, fragmentation of subtropical rainforest ecosystems has resulted in the creation of 
isolated, island-like remnant patches of various sizes existing within agricultural, and sometimes urban, 
landscapes (Fox et al. 1997; Horton 1999; P. Rose 2017; Scanlan et al. 2018; Williams and Gerrand 1998b, 1998c). 
These altered landscapes form matrices, usually with abrupt boundaries, which are hostile to forest organisms 
(Harris and Silva-Lopez 1992; Zipperer 1993) (Plate 314).

Fragmentation causes significant, and often dramatic, changes to the physical environment of forest remnants 
(e.g. alteration to fluxes in radiation, wind and water [Nobel 1981; Saunders et al. 1991]) and this in combination 
with the reduction in the area of remaining habitat has important consequences for the survival of individual relict 
plant and animal populations (Didham 1997; Cagnolo et al. 2009; Krosch 2011; Laurance and Bierregaard 1997). 
These impacts are often subtle and extend over long periods; examples are the breakdown and loss of species 
mutualisms (Harris and Johnson 2004), invasion by exotic plants and animals (Christian 2001; Taylor et al. 2011; 
Williams and Gerrand 1998a, 1998b, 1998c; see also Crichton et al. 2019 for a discussion of pollinator ‘super-
generalism’ potentially facilitating weed invasion), loss of gene flow and genetic drift (Honnay and Jacquenym 
2007), and the eventual failure of trees to reproduce (Hobbs and Yates 2003). Although population size might 
place rare species at a heightened extinction risk in fragments (Thomas 1993), common species may be as, or 
more, susceptible to the genetic consequences of habitat fragmentation as rare species (Honnay and Jacuenym 
2007). Stork et al. (2017) highlight the fact that trends in species richness at local scales may not reflect the 
resilience of ecosystems to disturbance, and functional feeding groups (e.g. herbivores, coprophages, predators, 
pollinator guilds) may respond differently to individual disturbance events and fragmentation more broadly. And 
so consideration of the effect of fragmentation on functional composition, rather than just on numbers of species 
and their abundance within remnants, is also important when assessing disturbance threats.
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Plates 19

Plate 4: Uropodid mites on Pamborus alternans (Carabidae)

Plate 5: Phoretic mite associated with passalid larva

Plate 6:  Mites associated with millipede

Plate 2: Didymogaster sylvaticus (Megascolecidae)

Plate 3: Velvet mite (Trombidiidae)

Plate 1: Argonemertes ?australiensis (Prosorhochmidae)
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Plates 33

Plate 90:  ?Archichauliodes sp. (Corydalidae)

Plate 89:  Neohoodiella jennibeardae (Phlaeothripidae)

Plate 88:  Oncoscelis australasiae (Tessaratomidae)

Plate 87:  Cantao parentum (Scutelleridae)

Plate 86:  Leptocoris ?tagalicus (Rhopalidae) on Alectryon 
coriaceus (Sapindaceae)

Plate 85:  Pristhesancus plagipennis (Reduviidae)
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Plate 108:  Neobuprestis williamsi (Buprestidae)

Plate 107:  Nascioides tillyardi (Buprestidae)

Plate 106:  Metaxymorpha grayii (Buprestidae) on Syzygium 
floribundum (Myrtaceae)

Plate 105:  Chalcotaenia lamberti (Buprestidae)

Plate 104:  Castiarina variegata (female with male insert) 
(Buprestidae)

Plate 103:  Castiarina maculipennis (Buprestidae)
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Plates 41

Plate 138:  ?Diethusa sp. (Curculionidae)

Plate 137:  Eunatalis ?planipennis (Cleridae)

Plate 136:  Poropteromela epipleuralis (Chrysomelidae)

Plate 135:  Poneridia australis (Chrysomelidae)

Plate 134:  Liliocerus chamelus (Chrysomelidae)

Plate 133:  Hoplostines viridipennis (Chrysomelidae) feeding on 
Elatostema reticulatum
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Plates 55

Plate 222:  Odneromyia spadix (Syrphidae)

Plate 221:  Mesembrius hilaris (Syrphidae)

Plate 220:  Graptomyza sp. (Syrphidae) on Alectryon coriaceus 
(Sapindaceae)

Plate 219:  Dideopsis aegrota (Syrphidae) on Avicennia marina 
(Avicenniaceae)

Plate 218:  Deineches hackeri (Syrphidae)

Plate 217:  Chalcosyrphus pleuralis (Syrphidae) on Rhodosphaera 
rhodanthema
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Plates 57

Plate 234:  Dapanoptera richmondiana (Tipulidae)

Plate 233:  Collessiama narelleae (Therevidae)

Plate 232:  Agapophytes sp. (Therevidae)

Plate 231:  Austrorioxa acidiomorpha (Tephritidae)

Plate 230:  Scapta subcana (Tabanidae)

Plate 229:  Scaptia quadrimaculata (Tabanidae)
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