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(Table 12). Proportions of leaf retention and leaf size classes
were similar whether based on proportion of tree species
richness or proportion of the importance index. There were
generally low proportions of deciduous rainforest trees,
usually less than 10%, and sometimes as low as 2%, although
16% (by proportion of importance index) of Floristic Group
5 was categorized as deciduous, due to the abundance of
Ehretia membranifolia in this community (Figure 15). Two
floristic groups (1 and 4) had equal mixes of trees of notophyll
and microphyll size classes, Floristic Group 2 comprised
two-thirds notophyll leaf classes and one-third microphyll
leaf classes, while groups 3, 5 and 6 comprised two-thirds
to three-quarters microphyll classes and one-quarter to one-
third notophyll classes. There were very low or no nanophyll
classes in all groups. Mean height of the rainforest canopy
was highest in Groups 2 and 6 and lowest in Group 5. The
mean canopy heights of Groups 2 and 6 (>9m) were such
that these groups were considered to be vine forest, while
the lower heights of the remaining groups (<9m) categorized
these as vine thicket.

Distribution

Floristic Group 1 predominantly occurs in the Nandewar
(NAN) Bioregion, butalso includes some sites in the Brigalow
Belt South (BBS) Bioregion and the upper Hunter Valley,
including three sites at Mt Dangar near Denman (Figure 18).
Sites from Floristic Group 2 and 4 were all restricted to the
Hunter Valley, with Floristic Group 4 confined to Brushy
Hill, east of Scone. Floristic Groups 5 and 6 were found in
the BBS and NAN, while Floristic Group 3 was restricted to
Derra Derra Ridge, west of Bingara, in NAN.
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Discussion

Floristic classification

The floristic groups of dry rainforest on the western slopes of
NSW delineated in this project were broadly similar to those
identified by other projects, and largely reflect the groupings
predicted from the literature. There was a high degree of
concurrence with studies that analysed quantitative plot
data (e.g. McDonald 1996; DIWC 2002; DEC 2004a) and
generally with those which relied on intuitive classification
(e.g. Floyd 1990).

A community dominated by Cadellia pentastylis occurring
on sedimentary substrates was delineated, as per McDonald
(1996), DLWC (2002) and DEC (2004a). This consistency
may well be because each of these studies, including the
current one, used data from Cadellia pentastylis stands
collected by Benson (1993). As found by DLWC (2002),
not all sites with Cadellia pentastylis in the current study
were clustered together. Two additional sites were sampled
from Cadellia pentastylis stands for the current study, both in
stands also sampled by Benson (1993). One of these, TC010,
clustered with the sites sampled by Benson (1993) in Floristic
Group 6, while the other, TC133, was placed in Floristic
Group 5. DLWC (2002) described an Ooline Forest floristic
group that contained 16 sites. They noted that Cadellia
pentastylis had a non-target group frequency of 0.01, which
in their study equated to 9 sites. The DLWC (2002) study
incorporated 16 sites from Benson (1993), but 9 (36%) of
their sites from Cadellia pentastylis stands (presumably those
not sampled by Benson) did not cluster in their Ooline Forest
floristic group. Some of these clustered in the SEVT and Dry

Table 12, Webb (1959; 1968; 1978) structural types of each floristic group and the structural variables (leaf retention, leaf size,
canopy height) that contribute to this classification. SSENVT=simple semi-evergreen notophyll vine thicket; SSENVF=simple
semi-evergreen notophyll vine forest; SEVT=semi-evergreen vine thicket, LM VF=low microphyll vine forest.

Stroctural features

Floristic group

1 2 3 4 5 6
Leaf retention (percentage of tree species /percentage importance index)
Deciduous 8/2 7/5 1172 8/3 5/16 72
Evergreen 92/98 93/95 89/98 92/97 95/84 93/98

Leaf size classes (percentage number of tree species/percentage importance index)

Nanophyll 4/1 - - 8/1 512 -

Microphyll 48/61 36/33 67/74 46/47 64/64 73/88

Notophyll 48/38 64/67 33/26 46/52 32/34 27/12
Canopy height (m) mean (standard error) 8.6 (0.5) 13.6 (1.6) N/A 7.3 (0.5) 6.4 (0.3) 132 (1.0)
‘Webb structural type SSENVT SSENVF SEVT  SSENVT SEVT LMVF
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Fig. 18. Location of sites from each floristic group. Base Map data © 2004 Geosciences Australia.

Scrubs floristic group (DLWC 2002). Clearly, there is a need
for further investigation of the relationships between plot
data from Cadellia pentastylis stands collected by different
operators.

Floristic Group 1 is similar to the Dry Rainforest floristic
group of the Nandewar Ranges delineated by DLWC
(2002) and to the Rusty Fig Dry Rainforest and Alectryon/
Rusty Fig/Mock Olive Dry Rainforest groups identified by
DEC (2004a). All these groups are dominated by Notelaea
microcarpa var. microcarpa and Ficus rubiginosa, and also

share Alectryon subdentatus and Alphitonia excelsa, and
the emergent Angophora floribunda. Floristic Group 1 is
quite variable in floristic composition and geographic extent
and two subgroups broadly equate to each of the two DEC
(2004a) groups in both geographic distribution and floristic
composition.

An unexpected result was the delineation of two floristic
groups of SEVT from the North Western Slopes of NSW.
Floristic Group 3 contained only six sites, all sampled by
Benson et al. (1996) at Derra Derra Ridge near Bingara,
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while Floristic Group 5 contained 89 sites sampled by the
authors throughout the North Western Slopes, including four
plots also sampled at Derra Derra Ridge. There is a high
level of dissimilarity between these two groups (Figure 3;
dissimilarity >1.3). This may be due to different operators.
Collectively, Floristic Groups 5 and 3 equate to the SEVT
and Dry Scrub groups of DLWC (2002), the SEVT of DEC
(2004a) and the SEVT of McDonald (1996), sharing the
same dominant species.

Floristic Group 4 equates to the Hunter Valley Vine Thicket
community identified by Peake (2006), reflecting the use of
the same data in both studies. Floristic Group 2 includes sites
from both the Lower Hunter Dry Rainforest and Upper Hunter
Depauperate Dry Rainforest groups of Peake (2006). The
merging of these two groups, when analysed in the context
of rainforest on the western slopes of NSW, demonstrates
the greater similarity they have to each other than to other
rainforest stands from the study area.

This project examined for the first time the broader scale
relationships between different types of dry rainforest
throughout the western slopes of NSW. It demonstrated that
the main dichotomy in dry rainforest on the western slopes
is between 1) Ficus rubiginosa—dominated communities
(including those from the Nandewar Bioregion, the Hunter
Valley, and to a lesser extent the Brigalow Belt South
Bioregion), and 2) the Flaeodendron australe-Geijera
parviflora-Notelaea microcarpa community of the upper
Hunter Valley, the Cadellia pentastylis community, and
the Notelaea microcarpa—Geijera parviflora—Ehretia
membranifolia community of the North Western Slopes.

This broad scale dichotomy broadly reflects the distinction
between the two vine thicket Suballiances of Floyd (1990);
No. 31 Alectryon forsythii-Alectryon subdentatus—Notelaea
microcarpa and No. 32 Notelaea microcarpa—Ehretia
membranifolia—Geijera parviflora. All three of the
diagnostic species from Suballiance No. 31 are present in
Floristic Group 1, although one of the dominant species in
this group is Ficus rubiginosa, which, while present in some
of the stands of Suballiance No. 31 sampled by Floyd, is not
a canopy dominant. Another difference is in the varieties of
Notelaea microcarpa: Notelaea microcarpa var. velutina is
found in Suballiance No. 31 in the Guy Fawkes—Macleay
Gorges, while Notelaea microcarpa var. microcarpa is found
on the North Western Slopes. Several of the characteristic
species of Floristic Group 2, such as Alectryon subcinereus,
Backhousia myrtifolia, Geijera salicifolia var. salicifolia,
Cissus antarctica, Aphanopetalum resinosum, Nyssanthes
diffusa, and Pyrrosia rupestris, are also found in Suballiance
No. 31 (Floyd 1990).

Floristic Groups 3, 4, 5 and 6, which are all on the lower
part of the first dichotomy in the dendrogram (Figure 3),
collectively equate to suballiance No. 32 of Floyd (1990).
This suballiance included stands of Cadellia pentastylis
forest, vine thickets from the upper Hunter Valley and vine
thickets from the North Western Slopes. A notable exception
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to this support for the intuitive classification of Floyd (1990)
is the stand at Mt Dangar (floristic sites GNG056-058). Floyd
placed the Mt Dangar stand in suballiance No. 32, whereas
the quantitative analyses conducted in the current study
clustered the Mt Dangar sites in Floristic Group 1. Based on
the predominance of Ficus rubiginosa in these stands, the
classification of Mt Dangar vine thicket in Floristic Group 1
seems the most logical result.

The floristic groups identified in this study are less readily
matched with the floristic classification of Aunstralian
rainforests by Webb et al. (1984). The sites sampled in the
present study, perhaps with exception of some sites from the
Hunter Valley, are located within the C, ecofloristic province
of Webb et al. (1984), which is characterized by stands of
SEVT and a subtropical (mesotherm/megatherm), moderately
seasonal, subhumid climate. Samples from near Gunnedah
and from the upper Hunter Valley were used by Webb et al.
(1984) to classify rainforest stands using numerical analysis
of tree species presence/absence data. Despite the geographic
and structural overlap, there is only limited affinity with the
list of ten diagnostic species of the C, province. Of these
ten species, which represent the most common tree species
found in the province (Webb et al. 1984), only two, Alstonia
constricta and Cadellia pentastylis, are found in the stands
sampled on the western slopes of NSW. Floristic Group 6
is best matched to the C, province, having both these taxa
as positive diagnostic species. Floristic Groups 1, 3 and 5
all have Alstonia constricta, but at low frequencies, while
Groups 2 and 4 have neither species. Fensham (1995) also
sampled stands in the C, province, and encountered all of
the diagnostic species of Webb et al. (1984) except Cadellia
pentastylis, but pointed out that, due to sparse sampling, the
Webb et al. scheme did not represent the floristic variation
in dry rainforest in inland North Queensland. Russell-Smith
(1991) encountered difficulties in assigning his floristic
groups to the Webb et al. typology. Webb et al. (1984)
acknowledged the limitations in their scheme for outlying
stands away from the “core” area of each province. Given
that the core area for the C, province is at Biloela in central
Queensland, some 500 km north of the northern most sites
in the present study, and the sparse coverage of sites used by
Webb et al. (1984) in the study area of the current project,
this lack of concurrence with the Webb et al. typology is
understandable.

Structural typology

Unlike studies elsewhere, there were no problems in
assigning floristic groups of rainforest on the western slopes
of NSW to the structural classes of rainforest defined by
Webb (1978). Russell-Smith (1991) was not able to apply
the Webb typology unambiguously to his 16 floristic groups.
This may be because of the lesser diversity of leaf size classes
in rainforests of the western slopes of NSW; there being only
three size classes in western NSW (Table 5) compared to five
in monsoon rainforest in northern Australia (Russell-Smith
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Table 13. Equivalent and proposed nomenclature of dry rainforest assemblages on the western slopes of NSW

Floristic group

Source

1
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LMVF

SEVT
No. 32

SSENVT
No. 32

SEVT
No. 32

SSENVF

No. 31

SSENVT
No. 31

Webb (1978)
Floyd (1990a)
Suballiance

No. 32

Ooline forest

SEVT and Dry Scrubs

SEVT

SEVT
SEVT

Dry Rainforest

DLWC (2002)

Ooline Open or
Closed Forest

1) Alectryon/Rusty
Fig/Mock Olive Dry

DEC (2004a)

Rainforest and 2) Rusty
Fig Dry Rainforest

Western Vine
Thicket

Western Vine Thicket

Western Vine Thicket

‘Western

Dry Rainforest

Dry Rainforest

Keith (2004)

Vine

Thicket

Hunter Valley Vine Thicket

1) Upper Honter Depauperate Dry
Rainforest and 2) Hunter Valley

Dry Rainforest

Peake (2006)

Cadellia pentastylis

Notelaea microcarpa—Geijera

Elaeodendron australe—Notelaea

As for

Ficus rubiginosa—Alectryon

Ficus rubiginosa—

Proposed name

low microphyll vine

parviflora—Ehretia membranifolia

microcarpa-Geijera parviflora

Group 5

subcinereus—Notelaea microcarpa

Notelaea microcarpa

forest

semi-evergreen vine thicket

notophyll vine thicket

notophyll vine forest

notophyll vine thicket
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1991). The lower diversity of leaf size classes means that
there is less structural diversity; four structural types on the
western slopes of NSW compared to ten types for monsoon
rainforest (Russell-Smith 1991), and floristic groups could
be readily assigned to one of the four structural types.
These four structural types: semi-evergreen vine thicket
(SEVT), low microphyll vine forest (LMVF), simple semi-
evergreen notophyll vine thicket (SSENVT) and simple
semi-evergreen notophyll vine forest (SSENVF), are
structurally simple forms, lacking many of the specialized
life forms and tall height of other rainforest structural types
(Webb 1978). This may also contribute to the satisfactory
equilibration of floristic groups with structural types. These
outcomes contradict the contention of Russell-Smith (1991)
that the problems in applying the Webb typology to monsoon
rainforests in northern Australia were due to the inherent
structural simplicity of those stands. Russell-Smith (1991)
based this argument on the finding by Webb et al. (1976) that
the scheme was more effective at classifying stands of greater
structural complexity. The results of this study suggest that
the scheme can also be effectively applied to very simple
stands of rainforest.

The differing dissimilarity levels at which floristic groups were
delineated may explain the different effectiveness between
this study and that of Russell-Smith (1991) in applying the
Webb typology. The current study described floristic groups
at a very high level of dissimilarity (dissimilarity index>1.0;
Figure 3), as the aim was to describe broad floristic groupings,
rather than extensively explore differences at lower levels of
dissimilarity. While no indication of levels of dissimilarity
are given in the dendrogram presented by Russell-Smith
(1991)—most likely due to the type of cluster analysis used
(two-way indicator species analysis) which does not include
such measures— 16 floristic groups were described, which
suggests that groups were delineated at lower dissimilarity
levels than the current study. If Russell-Smith (1991) had
described fewer floristic groups, i.e. delineated at higher
dissimilarity levels, he may well have found greater
concurrence between floristic groups and structural classes.

There was considerable robustness in the categorization of
structural classes. Each floristic gronp of western slopes
rainforest was assigned to the same structural type irrespective
of whether proportions of numbers of species of different
leaf size classes or proportion of the total importance index
of different leaf size classes were used. This robustness
has important implications for the nomenclature of these
rainforest stands on the western slopes of NSW,

Nomenclature of rainforest assemblages

Current nomenclature (e.g. DLWC 2002; DEC 2004a) uses a
mixture of both structural and floristic names. For instance,
in most schemes, SEVT (equivalent to Floristic Groups 3
and 5 in this study) is consistently referred to by its structural
type, whereas other types, e.g. Rusty Fig Dry Rainforest
(sensu DEC 2004a) or Ooline (Cadellia pentastylis) forest
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(sensu DLWC 2002), largely ignore structural classifications
and incorporate floristic information. The latter approach
is based on the use of vernacular names which incorporate
key components of the vegetation and habitat to help
readers visualize floristic groups (Keith and Bedward 1999).
However, such a scheme should be applied consistently,
incorporating such information for all communities.

In an attempt to provide consistency in the nomenclature
of rainforest communities on the western slopes of NSW,
the following options, with their equivalents from other
studies, are proposed (Table 13). The proposed community
names include both floristic and structural information on
the groups, thus providing a useful guide to the floristic
composition, functional attributes (predominant leaf size
class) and structure (height) of each group. It is recognized
that this nomenclature may be of limited use in conveying
visual images of the communities to lay audiences, for
instance, Ooline Forest is a much more succinct and evocative
description of Flaristic Group 6 than Cadellia pentastylis
low microphyll vine forest. However, the most widely used
equivalent of Floristic Group 5, SEVT, is also difficult to
explain to lay audiences. Given that it is not possible to
derive simple names for each floristic group it was felt that
the names should 1) be consistent in their derivation, and 2)
convey useful botanical and ecological information. With a
little patience and some explanation of the terms, these names
could be used for lay audiences and they certainly should be
logical, and, importantly, able to be applied consistently to
other stands by ecologists and botanists.

Fensham (1995) mounted an argument for dispensing with
the term “vine thicket” in favour of dry rainforest on the
grounds that 1) people introduced to the former term for the
first time envisaged thickets of exotic vines; and 2) that the
minimum height for forest under the Specht (1970) structural
scheme was 5 m, a height usually attained by the canopy
in most stands Fensham sampled. His experiences match
those of one of us (TJC) in referring to vine thicket for the
first time to several lay people (and some horticulturalists).
While Fensham’s (1995) view that dry rainforest would be an
appropriate general term for the rainforests of the dry tropics
and sub-tropics of eastern Australia is supported, the term
vine thicket was found to be useful in describing structural
features and highlighting the diversity of dry rainforest types
on the western slopes of NSW, by helping to distinguish
different communities.

Distribution in New South Wales

Elements of this study can be used to describe the limits to
the distribution of inland NSW. Dry rainforest communities,
with floristic similarities to those described from NSW,
particularly SEVT, are found further north in inland
Queensland (McDonald 1996). To the east, the high elevation
plateau of the Great Dividing Range (Figure 18) provide a
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barrier to the occurrence of rainforest, most likely due to very
low minimum temperatures (King 1980), with the nearest
rainforest on the upper reaches of gorges 20 km to the south-
east of Armidale (Suballiance No. 31; Floyd 1990).

There are some small stands of dry rainforest to the west of the
study area, for instance on scree slopes of the Warrumbungle
Mountains, 40 km west of Coonabarabran (Figure 18). These
are dominated by Ficus rubiginosa and would likely be placed
in Floristic Group 1. However, further north and to the west
of the Warrumbungles there are no similar steep slopes with
such topographic refugia. Also to the west of the study area,
the mean annval rainfall steeply declines below 500-600
mm, which is the recognised arid climatic limit for rainforest
in North Queensland (Fensham 1995) and the Northern
Territory (Russell-Smith 1991). Despite the occurrence of
basalt-derived loams further west, which may compensate
for lower rainfall (Curran 2006), it appears that there is
simply not enough rainfall, nor the topographic refugia, to
support rainforest further west in NSW. The outlying site to
the west of Moree (TC125; Figure 18), sampled because it
was identified as SEVT by Cooper and McAllan (1999), was
placed in Floristic Group 5, but was quite dissimilar to other
sites in this group. While it had some species common to this
group (e.g. Ehretia membranifolia and Geijera parviflora),
there were also species more characteristic of western plains
communities, not found in other sites. Consequently, it
likely represents a different community, with some affinities
to dry rainforest, but representing a transition to more arid
vegetation, perhaps part of the “rainforest-derived genera
woodlands and shrublands of the inland slopes and plain”
vegetation formation of Benson (2006).

The reason for the southern limit is less clear, although
the dry rainforests in the study area represent the most
southerly stands west of the Great Dividing Range in NSW.
With increasing latitude from the study area, rainfall shifts
from a summer predominance to equal and then winter
predominance. Within SEVT on the North Western Slopes
there is a general decline in the richness of trees (TJC pers.
abs.) with increasing latitude. While some species which are
canopy dominants in SEVT, such as Notelaea microcarpa
and Geijera parviflora do occur further south, few of the
other dominants do. So there may not actually be a clear
threshold beyond which rainforest does not occur; rather
it may be a simple loss of canopy trees to be replaced by
more open eucalypt woodlands further south. Adam (1992)
noted that in northern Australia there were more rainforest
taxa interspersed in surrounding vegetation than in south-
east Australia, and implicated lower temperatures and less
predicable rainfall in the latter region. This could explain
the reduction of rainforest trees with increasing latitude and
perhaps the lack of inland rainforest further south than the
study area.
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