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ABSTRACT 
The species ricimess of overstorey and understorey strata is exnmined in relation to !he 
structure or fifteen plan, communities (representative O: rainfoicsi, ravailna, and Ileathy 
cdaphic comptcxrs) in routhcart Queensland 

Cotnmunity species richness (a1 tile level of species or superorder) decreases along a 
homidity gradienl from perlmm>d lo rublluniid zones in llle subtropical climate. The lover 
valuer of comlnuoily species richnesr in llle Nolhofogrrs forest parallel reduced canopy 
shoot growth in a cooler clinlate at  hieher altitudes. Of rhe rwcncy-four superorders present 
in the :perhamid rainforest, only 10-12 ptiairt in subhumid communities. Sir of these 
dUpeiordCrS lrlcreale in imporlance in savanna Ecosystems, seven in heathy ecosystems. 

Species richness of ovcrstoiey is closely related to overstorey shoot-growth; the denrily 
of shading. iesulling from overstorey canopy dcvelopmenl, influences rhc species richness 
of ths understorey. 

Introduced species ihave invaded tile gaps in rainforest (especi~liy oventorey Crees anid 
vines) and savanna (especially in the ground stratum), but are rare in heathy ecosystenir. 
Short-lived invaders havc displaced perennial grvrres and faibs in rhc savanna ecosystem; 
more reed is produced per unit area, resuiting in a ground stratum richer in plant species. 

INTRODUCTION 
There is strong palaeo-ecological evidence which indicates that,  for  much o f  the Tertiary, Australia 
was some 5°C warmer than a t  present (Keast, 1981: Specht, 1988). Soiithern Australia, in 
particular, experienced a subtropical climate, with humid t o  perhumid ccosystems widesp~.ead across 
the continent (Specht and Dettmann, in press); from the mid-Miocene until today, frequent periods 
of aridity accompanied by a general cooling, have produced climatic sifting of the Early Tertiary 
subtropical ecosystems, resulting in the present-day sequence of ecosvrtems from l>eihumid to arid . . 
~ u r t r a l i a .  

The  present-day vegetation in southeastern Queensland should provide some insights into the 
cliinatic sifting of community structure and species richness which may have occurred within the 
subtropical ecosystems of the Early Tertiary, in southern Australia (Herbert, 1950; Specht, 1958; 
Chiistophel and  Greenwood. 1988). 

In  the subtropical region of southeast Queensland: 
I .  With decreasing temperature (associated with increasing altitude) 

(1) Per l~omid  closed-forests ('rainforests') grade from a notophyli vine forest to a inicrophyll 
fern forest . .~.~ ~.~ 

2. With increasing aridity 
(1) Perhumid closed-forests grade from a notopl~yil vine forest/tall opcn-forest ('wet sclerophyll 

forest') to semi-evergreen microphyil vine forest t o  layered open-forest (dominated by 
brigalow, belah and bottie trees). 

(2) Savanna open-fdrests ('grassy open-forest') grade t o  savanna woodlands to grasslands on 
nutrienl-rich soils. 

(3) Heathy open-farests ('dry sclerophyil forests') grade t o  heathy woodlands to heathlands oti 
nutrient-poor soils. 



Fig. I .  Location o f  sampling sites in southeast Queensiand. 
BB Boombana; B-I  Beli-Jandownr; BW Beerwah; F H  Fiinroii Hill; M C  Mt  Coot-[ha; 
M G  M I  Glorious; SI Stradbroke Island; T Tuliawallal; UKC Upper Kandanga Creek; 
W M  Widgee Mounrain. 
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(4) Intergrading savanna/heathy low open-forest occurs on serpentinite outcrops. 
This study critically examines representative plant rammunities in subtropical sautheartcrn 

Queensland, in order to show the major patterns of change in community structure and associated 
species richness, induced by these climatic gradients. 

STUDY SITES 
The follo\\,ing mature ecosystems (showing little evidence of disturbance by man) have been studied 
in detail in sourheart Queensland (Fig. 1): 
Rainforest edaphic complex (Soil Fertility Index > 0.75 - Specht, 1981) 

Microphyll fern forest (an kiasnozem), Lamington N.P., Qld. 
Complex notophyil forest (on euchrozem), Mt Glorious, Qld. 
Semi-evergreen miciophyll vine forest (on euchrozem), Flinton Hill, Qld. 

Marginal rainforests (Soil Fertility Index > 0.75 - Specht. 1981) 
Tall layered open-forerr (on red podzolic soil), Roombana N.P., Qld. ~~ 

Layered open-forest (on Quaternary alluvium), Bell-Jandowae, Qld 
Savanna edaphic complex (Soil Fertility Index 0.50-0.70 - Specht, 1981) 
Savanna open-forest (on podzoiic lithosols-phyllites), Mt Ccot-tha. Qld. 
Savanna operi-forest/woodland (on grey sail of heavy texture), Bell-Jandowae, Qld. 
Savanna woodland (on black earth - basalt), Bell-Jandowae, Qld. 

Heathy edaphic complex (Soil Fertility lndex 0.10 - Spechr, 1981) 
Heathy open-forest (on lateriric podzolic soils), Beerwah, Qld. 
Wet-heathland (on gleyed podzoiic soil), Beerwah, Qld. 
Heathy open-forest (on podzolised rand of low hilly white sandhills), near Brawn Lake, North 
Stradbroke Island, Qld. 
Dry-heathiand (on "giant" padzols of high transgressive dunes), iMt Hardgrave, North 
Stradbroke Isiand, Qld. 
Heathy/savanna open-forest (lithosol-sandstone), Bell-Jandowae, Qld. 

Serpentinite vegetation (Soil Fertility Index 0.30 - Specht, 1981) 
Savanna (+ Xonlhorrhoeo) low open-forest (on pi.airie soil - from seipeniinitc), Widgee 
Mountain, Qld, also Upper Kandanga Creek, Qld (Batinnoff el 01.. 1991). 

FIELD OBSERVATIONS 
Poi each study-site, the following obrcrvarions were collated: 
Foliage piojecrive cover (FPC %) and height (m) of upper, mid and ground strata of mature plant 
communities, recorded during the season of minimal shoat growth (Specht and Specht, 1989~) - 
Percentage foliage interception in vertical, (needle~line) cross-wire sighting tubes was recorded at 50 
crn intervals along randomly-located 50 m tapes. 
Florislics - All plant species were coilected within each plant commtlnity, ideotificd by the 
authors, and checked by the staff of the Queensland Herbarium. Monthly visits aver two to three 
years ensured that the niajoiity of species was recorded in  each list. 
Species richness - number of vascular species contained in (or overlapping) nestcd quadrats of I ,  
10. 100 and 1,000 m' in sire, replicated within the study-site. The species (N)-area (A) relationship 
was expressed by the equarion (Hopkini, 1955): N = oiogA + b 
Life form specirurn - Proportion of the total vascular flora (in 1-2 hectares) recorded as trees 
(Raunkiaer's (1934) life-form mesophanerophyte), small tiees/tall shrubs (microphanerophyte), low 
shrubs (nanophaneraphyte), tree ferns, vines (limes) or climbers, epiphytes (ferns and 
angiosperms), epiphytic parasites, ground stratum (ferns and angiosperms - chzmaephytes, 
hemicryptophytes, geophytes, and theiophytes). 
Climotic dola - coilated from Australian Bureau o f  Meteorology handbooks, analysed by the 
Planr Community Simulation Program COMSIM (Specht, 1952, 1981) ro derive the evapararive 
coefficient ( k )  for each study rite. 
Soil dalo - Soil profiles examined in the field, were related to Great Soil Groups (Stace et ol., 
1968) wirh the assistance of Mr. C.H. Thompson of C.S.I.R.O. Division of Soils. Relevant 
chemical and physical analyses were extracted from published literature. 
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NUMERICAL ANALYSES 
Correlation analyses 
Statistical regression analyses determined the rrlationships between the evaporative coefficient (k) of 
each studv site and 11) commrinitv soecies richness. 121 overstorev soecies richness. 13) the number . . . . . . .  . . . . .  
of superorders per hectare, (4) the number of species per superorder, and (5) annual shoot-growth 
of overstaiey Eucolypfus species. 

At both Mt Hardgrave, North Stradbroke Island, and Bell-Jandowae, the statistical 
relationships between overstorey Foliage Projective Cover and species richness in adjacent micro- 
communities were established. 

Cluslering ofsites 
The sites were clustered on the basis of the nulnbei of species occurring in each of 29 plant groups: 
ferns, lycopods, cycads and conifers, together with 25 superorders of flowering plants, using the 
Canbsrra Metric as the measure of similarity, and clustering by the Group Average procedure 
(Clifford and Stephenson, 1975). 

RESULTS 
Detailed analyses of the structure, floristics, species-richness and the abiotic environment af each 
plant community are presented in Appendix I. 

The study covers all lnajor plant formations recorded in the subhumid to perhumid climates of 
southeastern Queensland (Specht et 01, 1974; Specht, in press), on three broad aoil-nulrient groups 
- high, medium and very low. The relative growth of indicator species on unfertilized soil, 
compared with the growth on soil with optimal fertilizers, may be used as an index to express the 
nutrient status of the soil (Specht. 1981). 

Rainforest edaphic complex - Sail Fertility Index greater than 0.75. 
Savanna edaphic complex - Soil Fertility Index 0.50-0.70. 
Heathy edaphic camplcx - Soil Fertility Index 0.10. 

The vegetation developed on each edaphic complex may be recognised by distinctive structure 
(Fig. 2) and life form spectrum (Table I). 

I. Slrr~eture and life form spectrum 
(0) Rainforest edophic com,b/ex 

The upper stratum of the rainforest edaphic complex is closed (FPC > 70%). Several 
intergrading strata are characteristic of this edaphic complex, each stratum becoming shorter in less 
humid environments (Mt Glorious to Flinton Hill to  Beil-Jandowae) and as annual temperature 
decreases (Nolhofogus forest, Lamington National Park). Meso- and micro- phanerophytes 
(31-535 of the total number of soecies) form the overstorev in tlie life-form sDectrun1. with an 
inderstaiey of nanaphanerophvtes (10-23%), trce ferns (0.5%). and ferns and angiosperms 
(4-13%) forming a ground stratum. Lianes (19-23%) intertwine through the canopy, while 
epiphytes (5-10%) are common; parasitic mistletoes arc rare (0.1%). 
/hJ blor~inal roi,lforesrs ,., ~ -~ < 

At the edge of the rainforest where water becomes limiting, tall Eucnlyplus trees (Boombana) 
overtop the perhumid rainforest elements, while Alloco3uarino luehmannii overtops the subhumid 
rainforest elements a t  Bell-Jandawae. 

Emergent mesophanerophytes (6-10% of the total number of species) overtop the rainforest 
micro-phaneraphytes (25-31%), which form a complex mid-stratum, with lianes (14-20%) 
interlaced. An undeistorey of nanophanerophytes (16-22%) and ground stratum piants (21-25%) is 
present, with ground-ferns (but no tree ferns) being common in the wetter sites (Boombana). 
(c) S L I Y O ~ M  edaphic complex 

The savanna edaphic complex on medium nutrient soils experiences more seasonal water stress 
than the rainforest edaphic complex. The upper stratilm of Eucolyplus trees is open (FPC 35-SO%), 
the mid-stratum is sparse, and a ground stratum of grasses and herbs gives the community the 
typical understorey of a savanna open-forest formation. As the climate becomes less humid (MI 
Coot-tha to Bell-Jandawae), the tree stratum decreases in helght and its canopy becomes more 
open, approaching that of the savanna woodland formation (Specht, 1970); the FPC of the savanna 
understorey becones less dense - (FPC 51 and 73% on Mt Coot-tha, FPC 49 and 56% at 
Bell-Jandowae). 

Mesophanerophytes (3-15% of the total number of species) forin the overstaiey in the life- 
form spectrum, wlth more trce species being f o u n d i n  the wetter sites (Mt Coot-tlla). 



N - 
rn 
o "S 

m 
.- - 
a 

5 
'" 
3 .- 
0 z - 
a c, 

E 
2 
iN .- - 
0 - - - .- 

B 
9 
.- - - 
4 
Yi - 
m - 
2 
a, 

G 

CZ 0 

5 
a 
C .- 
w 
.Y - .- 
E: 
E 
E 
8 - 
C - 
a 
2 .- z 
L. 
0 
m 
w u - - " .- . 
L - - 
w u m .. .- m : z 
C U 
V] .c - 
w - 
D 

t-" 

3 1 

A 

5 - - * 
; ... 
0 .. " A 

i 

P - . -  
3 

E 
0 
: 
c c 

n r - 
= 
E - 
0 

6 - x .- 
j E 
2 "  

.. - 'c - 
b - - * 
a U 
0 e 

PLANT COMMUNITIES IN SOUTHEAST QUEENSLAND 

+ 4  * *  2" E! - * .  O m  . m - " 
g + + + * +  t +  + + + 

co r m 
- - - * -  r 2 Ern m e  " m  m 

- . * *  
a " b 2 2  - - * " -  

" + 1: + + +  :1 2 +  + + 8 - :: 'DC; - 0 -  " * -  

N  + O " O 1 "  m -  m O  I /  I  N - 

1 -  - N  " I  O N  * N  N m  / I  

a - I 1  l l  I I  l l  - I  I  

+ 
- 0 .  * N I I  l i  I I  l l  I  I  I 

," " & . *  - - + + - - I! + - - + +  " -  I "  ; I ; ?  
.a -, a - -  . r. " 

" - " 
I +  + + 

N  
I  I  = 4  S S  Y "  " " 2 

2 " " rn ?E - 
" I  I I 1 1  I  I I  I I  I 

* " i 
2 + + O i o  - 1  N r j  r + +  " * " 

- i  ," % 0.0 
+ 
w - '2 - 

+ 
?E .n 

: 
7z 

0 

- B 

Y 
E 

d. 
B . 5  
2 "  i 

5 -  g 
V, 

w - .- 
E " 
C 

$ 
2.5 

'd 
3 - 
g 
Li 

Y>PUI!,> pas 
,Tau",,, .*"!A 

(ri,*"do,,"Pyd.ueN, 
.q>,.u..o, 

SUIIJ >>>I 

,..l*"do.."P"dml!,~, 
'q""" "'I 

' 0  Sllli ,,us 

( I I I I U ~ O ~ Y E ~ O O I ~ W I  
,$*I 



32 R.L. SPECHT el a/. 

Heioht (m) Hoigh t  (m) H e i g h t  (rn) 

Fig. 2. Profile diagrams showing the distribution of Foliage Projective Cover with height o f  plant 
communities representative o f  [he rainforest, savanna and heathy edaphic complexes in 
southeast Queensland. 
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Microphanerophyter (6.22%) form a scattered mid-stratum. Nanophanerophytes (0-11%) tend to 
occur more frequently (though still sparse) in the drier sites (Bell-Jandowae), while tree ferns are 
absent throughout. The herbaceous ground stratum is very rich (47-81%), plus herbaceous climbers 
(2-670). with ferns rare except in wet micro-habitats. Epiphytes are almost ahsent, but parasitic 
mistletoes become prominent (11%) in drier habitats (E. popuineo community at Bell-Jandowae). 
(d) Heathy adophic complex 

The denrth of soil nutrients in nutrient-poor soils results in only a small decrease in stature and 
Foliage Projective Cover of the open-forests of  the heathy edaphic complex compared with that of 
adjacent nutrient-rich soils (in the humid climates of Stradbroke Island and Beerwah). Instead of 
the savanna understorey of nutrient-rich soils, a heathy understorey develops on nutrient-poor soils, 
composed of several layers of sclerophyllous plants - sparse tall shruh layer 3-4 m, dense small 
shrub layer 2 m tall, and groutld stratum of chamaephytes and sclcrophyilous monocotyledons. 

Only a few mesophanerophytes (5-8% of the total number of species) and microphanerophytes 
(3-770) are found in this nutrient-poor plant community. Many nanophanerophytes (38-40%) form 
the shrubby stratum, while chamaephytes (16-19%). sclerophyllous monocotyledons (22-23%) and 
scrambling plants (311%) occur in the ground stratum. Occasional parasitic mistletoe are found in 
the trees, while the parasitic Cassylho may be common in the understorey. 

As the landscape becomes seasonally-waterlogged. !he few species of trees of the heathy open- 
forest fail to survive (Bolton, 1986), thus forming a wet-heathland (Beerwah), with Bonksia oernvlo 
(a microphanerophyte) emergent in the ecotone area between open-forest and wet-heathland. 

Similarly, trees fail to establish on the seasonaliy-droughted, deep sands an the summit of MI 
Hardgrave, North Stradbroke Island (Clifford and Specht, 1979). thus producing a dry-heathland 
communitv. 

In th; absence of mesaphanerophytes, sclerophyllous nanophaneiophytes, chamaephytes and 
~nanocotyledons become more prominent in the life-form spectrum of heathland conmuniticr. 
(e) Serpenfinite vegetafion 

The vegetation on serpentinite soils (in the humid climate of Widgee Mountain) shows the 
influence of a high Me:Ca ratio in the soil. associated with increased uptake of nickel. The deen- 
looted, tree strarum ;s stunted and more' open (FPC 34% upper stiatum, 7% mid stratum), 
favouring the development of the understorey. Savanna grasses and forbs, as dense (FPC 68%) as 
that observed on the non-serpentinite soils of Mt Coot-tha, form a typical ground stratum, with 
many trunked grass trees (Xanfhorrhoeo gloueo, FPC 16%) - and a few uthsi sclerophylloi~s 
shrubs (FPC 4%) - prominent in the understorey. This vegetation appears to be transitional 
between the savanna and heathy edaphic complexes. 

Mesophanerophytes (7% of the total number of species) and microphanerophytcs (4%) form 
the overstorey of  this serpentinite vegetation. Nanophanerophytes are generally scattered 
throoehout the commilaitv. with manv soecimens of Xonthorrho~a niouca (often in dense stands) - . . . . - 
appearing as the parent-rock becomes more ultramafic. The herbaceous ground stratum (70%) is 
comprised of many species of herbs and grasses, typical of savanna communities. 

2. Florislics and species-richness 
Although the species-area relationship of each plant community Gas assessed in a series of 

nested quadrats up to 1,000 m' in area (Appendix I), the species-richness of the stand will depend 
on the age of the community after a fire or other 'natitrai' disturbance (Specht and Specht, 1989b). 
As the community ages after a disturbance, pioneer species will tend to decrease in importance and 
eventually to disaa~ear .  It is thus necessary to search for remnants of these Dioneer suecies over a . . 
much larger area than 1,000 m2; areas of 1-2 hectares of relatively unifornl plant communities have 
been visited at monthly intervals (over two to three years) io ensure that the majority of the flora 
has been sampled. The total number of species recorded in the area is here termed conimunily 
species-richness. 

Community species-richness, of all edaphic complexes, increases exponentially (Fig. 3) from the 
subhumid sites (45 species when the evaporative coefficient k is 0.050) to the most humid sites (190 
species when the evaporative coefficient k = 0.100). The warm-temperate Nothofagus closed-forest 
at Lamington National Park (with community species-richness of 62 species) is the only plant 
community which departs from the relationship (Fig. 3), established for subtropical vegetation. 
Species richness of these small, isolated pockets of warm-temperate vegetation is consistent with the 
values predicted by the reduced shoot-growth associated with cooler climates (Specht and Specht, in 
prep.). 
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Overstorey (meso- and micro-ptanerophytes) species o f  the forest communities also show a 
linear increase in species-iichncss as the climate becomes more humid (Fig. 3). As an exception t o  
this generalisation, overstorey species on low-nutrient soils are greatly reduced in number, also in 
Foliage Cover (Appendix Tabies 6 and 7). Thus, as more solar radiation penetrates the overstorey 
of these heathy open-forests, understorey species increase both in Foliage Cover and number, but 
the total number of species in the comrnuniiy remains constant (Specht and Morgan, 1981). 

Evaporative Coefficient (k) 

Fig. 3.  Relationship between (1) community species richness, (2) overstorey species richness ta 
the evaporative coefficient (k) in southeast Queensland. 
(N = Nolhofogus forest and H = heathy upcn-forest arc not included in the analyses.) 
in(community species richness) = 2.51 + 28.10k (n = 14, ? = 0.91) 
In(averstarey species richness) = 0.01 + 46.50k (n = 7 .  2 = 0.93) 

Within any macro-climate, micro-habitat factors (e.g. micro-distribution of rainfall, seasond 
waterlogging, soil nutrient-status) may create adjacent plant communities with different overstorey 
foliage cover. Species-richness (per unit area) of these adjacent communities (of the same post-fire 
age) decreases as overaforey cover increases (Fig. 4), while overstorey species-richness increases. 

When communily spccia-richness (Appendix I) it examined as higher order tana (Table 2). it 
would appear that alnlost all angiosperm superorders (Dahlgren, 1983) decrease in importance (or 
disappear) as the climate becomes less humid (Fig. 5). Twenty-two angiosperm superorders are 
present in the Mt Glorious rainforest (evaporative coefficient k = 0.100), while only 12 superorders 
persist in the subhumid dimate at Bell-landowae (evaporative coefficient k = 0.050). Likewise, the 
ferns and conifers decrease in importance towards less humid habitats (Table 2). 

There is also a decrease in species richness with decreasing temperatures fur ferns and conifers 
as well as in angiosperm superoiders. The lower species richness o f  Nothofogus forests as compared 
to rainforests is shown in Figures 3 and 5 where the values for warm-temperate Norhojogus forests 
fall below the linear regression lines. 
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Fig. 4. The effect o f  overstorey foliage projective cover (FPC 70) on species-richness (N, mean 
number of species in 1000 m2) in adjacent micro-communities. 
Mt Hardgrave, North Stradbroke Island (heathy communities - after Specht and Morgan 
19x1) .,-., 
Total N = 70.40 - 0.23 FPC (n = 5, 2 = 0.93) 
Bell-Jandowae (savanna communities) 
Total N = 75.72 - 0.64 FPC (n = 4, 2 = 0.99) 
The number of overstorey species (per 1M)O mi) found in both these suites of micro- 
communities is related linearly to the overstorey foliage cover:. 
Overstorey N = -0.19 + 0.083 FPC (n  = 9, 3 = 0.94) 
This equation is essentially the lower section o f  the exponential relationship, demonstrated 
for subtropical, climax plant corninunities in the macro-climatic gradient from arid to 
oerhumid (Soecht and S ~ e c h t .  1989a). 
The m r a n ' v ~ l u e  of ove.rstorey FPC in climax plant communities in each region (Specht, 
1972, 1981) is shown by arrows. 

Only a few of the angiosperm superorders show an increase in importance in less humid 
climates. In  the heathy edaphic complex, the following superorders develop in species-richness: 

Corniflorae (especially Epacridaceae) 5-10 spp. 
Fabiflorae (especially Fabaceae) 7-18 spp. 
Myrtiflorae (especially Myrtaceae) 5-13 spp. 
Proteiflorae (Proteaceae) 6-16 spp. 
Commeliniflorae (especially Cyperaceae, 

Restionaceae) 11-16 spp. 
Liliiflorae (especially Iridaceae, 

Liliaceae, Xanthorrhoeaceae) 15-21 spp. 
Theiflorae (Drosera spp.) is restricted to the heathy edaphic complex. In the savanna edaphic 

complex, the lol!owing angiosperm superorders develop in importance: 
Asteriflorae (especially Asteraceae) 1-11 spp. 
Fabifloiae (especially Fabaceae) 8-19 spp. 
Commeiiniflorae iesoeciallv Poaceae) 11-23 soo. 
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3. Introduced species 
Introduced species have invaded gaps in both rainforest and savanna ecosystems, and are rare 

or  absent in heathy ecosystems (Table 1). Overstorey trees and vines are frequent introductions in 
rainforest ecosystems, with a few ground stratum species. Introduced species have invaded gaps in 
the ground stratum of  savanna ecosystems. 

DISCUSSION 
Community structure (Fig. 2) tends to increase in complexity along the humidity gradient from 
subhrimid t o  perhumid climates in sublrapical, southeast Queensland. Parallel to this, both 
community species-richness (total number of vascular species in 1-2 hectares) and higher order taxa 
increase in number along the same humidity gradient (Fig. 3, 5). It is only the warm-temperate 
Nothofagus closed-forest of  Lamington National Park that shows lower values of species-richness 
(of vascular plants). 

For forest communities growing on medium- to high-nutrient soils, the number of  overstorey 
species (meso- and micro-phanerophytes) shows a similar increase along the humidity gradient (Fig. 
3). However, few overstorey species are found in the warm-temperate NolhoJagus closed-forest (see 
also cool-temperate Nolhqfagus closed-forests in Tasmania and Victoria (Specht and Specht, 
1989a)) and in the heathy open-forests on  low-nutrient soils. It has been demonstrated that the 
number of overstorey species in the stand i s  correlated with the vigaur of annual shoot growth in 
the foliage canopy (Specht and Specht, 1989a). Along the humidity gradient from subhumid to 
perhumid, the annual shoot growth of Eucolypliis trees in southeast Queensland increases as shown 
in Fig. 6 (see also Specht and Specht, 1989~) .  Canopy growth of Eucalyptus trees in the heathy 
open-forest on  low nutrient-soils is reduced in both foliage cover (Appendix Table 6) and shoot 
elongation (Fig. 6). Shoot growth (in length of shoots produced each year) of  Nolho/ugus trees is 
markedly reduced by the lower temperatures experienced at  that altitude (Fig. 6 ,  Specht and Specht, 
1989~) .  It thus appears that the correlation found between annual shoot growth and o.,erstorey 
species-richness (Specht and Specht, 1989a) is maintained in a variety of forests on a range of soil 
fertility, growing along both humidity and temperature gradients, in southeast Queensland. 

A 

Evaporative Coefficient (k) 

Fig. 6. Relationship between mean annual shoot-growth (f  standard deviation) of overstorey 
Eucalyptus species to the evaporative coefficient (k) in southeast Queensiand (after Specht 
and Specht, 1989~).  
(N = Notho/agus forest, H F  = heathy open-forest.) 

Understorey species-richness is influenced by overstorey foliage cover (Specht and Morgan, 
1981; Specht and Specht, 19R9b, Fig. 4). The reduced Foliage Projective Cover of the heathy open- 
forest (Fig. 2) will allow species-richness of the understorcy to increase so  that total community 
species-richness reaches the equilibrium value shown in Fig. 3. 
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The expected value for total community species-richness (for warm-temperate vegetation) has 
not been attained by vascular species (ferns and angiosperms) in the small, isolated pockets of 
Nothofagus forest in the Border Ranges. It is in this microphyll fern-forest that species of ferns and 
ciyptoganls increase greatly in number. If the abundant cryptogam flora of epiphytic and ground 
species is also included with the vascular plants (as in the study of the heathland flora of Britain - 
Hopkins 1955), the total community species richness may approach that expected in this perhumid, 
warm-temperate climate (Specht and Specht, in prep.). 

The marked influence of the humidity gradient (evaporative coefficient k) on species-richness, 
especially in sifting higher level taxa (Fig. 5) appears to determine the broad relationships shown by 
Cluster Analysis (Fig. 7), where the following groups have been recognised:- 
1. Lamington N.P. Nolhofagus forest 17 angiosperm superorders 
2. Mt Glorious rainforest 

Boombana rainforest 
(with Eucalyp~rzs ernergents) I 21-22 angiosperm superorders 

Flinton HilLdfy rainforest 
3. Ml Coot-tfia savanna forest 

Widgee i l t .  savanna forest 
(with Xonlhorrhoea) 15-17 angiosperm superorders 

Kandanga Creek savanna forest 
(with Xanthorrhoea) 

4. Beeru'ah heathy ecosystems 
Stradbroke Island heathy ecosystems 14-15 angiosperm superorders 

5.  Bell-Janduwae savanna woodlands 
Bell-Jandowae rainforest 12-13 angiosperm superorders 

(with Allocasuorina emergents) 

Fig. 7. Dendogram resulting from clustering 16 plant communities in southeast Queensland on the 
basis of the number of species occurring in each of 29 plant groups. These were the ferns, 
lycopods, cycads and conilers together with 25 superorders as defined by Dahlgrcn (1983). 
Similarity measure employed - Canberra Metric; clustering by Group Avcragc (Clifford 
and Stephenson, 1975). [Analysis due to Di C.J. Andrews.] 
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The separation of the subtropical rainforest group (No. 2)  from all other groups early in the 
Cluster Analysis (Fig. 7) is a result o f  the large number (21-22) of superorders surviving in 
peihumid sites of the lowland to upland altitudes (0-800 m) of southeast Queensland. The number 
of superorders (17), surviving in the Noihofogrts forest (Group No. I) is correlated with reduced 
shoot growth in the foliage canopy as air temperature decreases with altitude (Specht and Specht, 
1989~:  Specht and Yates, 1990; Specht and Specht, in prep.). A s  drought increases in the gradient 
from humid to  subhumid climates, the number of superorders progressively decreases (from 15-17 
in savanna open-forest - Group No. 3 - to 12-13 in savanna woodland - Croup No. 5). The 
14-15 superorders recorded in heathy ecosystems on  nutrient-poor soils of the humid eoastnl 
lowlands is less than the 15-17 superorders found in the savanna open-forests on nutrient-rich soils. 

CONCLUSIONS 
The structure of plant communities is determined by environmental factors - humidity 
(evaporative coefficient k), rainfall, temperature and soil nutrition. These factors all influence the 
plant communities of southeast Queensland, in particular the annual shoat growth of overstorey 
species (Fig. 6). 

Community species richness (the total number of vascular species recorded in 1-2 hectares) is 
closely correlated with the evaporative coefficient (k). This relationship applies for ail communities 
studied in southeast Queensland (both a t  the level of species and higher level taxa). [In the warm- 
temperate Noii~ofoplrs forest, cryptogams appear to  replace vascular species in the total count - an  

:hypothesis which needs to be tested.] 
Overstorey species richness (the number of meso- and micro-phanerophytes recorded in 1-2 

1;ictares) of forests in southeast Queensland is correlated with the evaporative coefficient (k), except 
in the warm-temperate Nothofagus forest and in the heathy open-forests. In  these latter 
communities, cooler temperatures and low soil nutrients, respectively, affect annual shoot growth 
(Specht and Specht, 1 9 8 9 ~ ;  Specht and Yates, 1990;Specht and Specht, in prep.). Micro-habitat 
variation in a macro-climate also produces a series of micro-communities with different overstorey 
foliage cover and annual shoot growth, correlated with overstorey species richness (Pig. 4). Species 
richness of the overstorey of all plant communities can be correlated with annual shoot growth of 
that community (Specht and Specht, 1989a). 

Community species richness - the sum of overstorey and understorey spccies richness - 
appears to be a constant far any particular evaporative macro-climate (evaporative coefficient k), 
increasing exponentially from subhumid to  perhumid climates in southeast Queensland. 
Understorey species richness is determined by the radiant energy tratis~nitted through the overstorey 
canopy. Reduction in overstorey cover induced by micro-habitat factors, such as seasonal 
waterlogging, soil nutrient-poverty, etc., leads to increased species richness of the understorey in 
that macro-climate. 

Disturbance, by man and his grazing animals, of the largely perennial understorey of native 
Australian plant communities has led to  the invasion of many short-lived plants, in which a large 
percentage of photosynthesis is utilized in the production of seed. The  species richness o?  this exotic 
ground stratum increases dramatically (Specht el a!., 1990). 
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APPENDIX 

Table 1. Species richness and structure of microphyll fern forests in Lamington National Park, 
Queensland (Compiled by R.L. Specht 1987). 

Localion: Tullawailal, Lamington National Park, Queensland (2S913'S, 153"11'E, 935 m) 
Nearest climotr slalion: 

Binna Burra Guest House (2S012'S, 153"l l 'E.  780 m) 
Annual precipitation 1678 mm; rain days 125 

Green Mountains (28"14'S, 153"08'E, 92A m) 
Annual precipitation 1661 mm; rain days 126 
Mean annual temperature 15.6" (est.) 
Evaporative coefficient (k)  0.100 

Geology: Miocene basalt 
Soils: Krasnozems (Gn 4.31) - brown friable porous earths with brown subsoils of rough-faced 

peds. Surface soils are loamy and-darkened by organic material, grade directly into the 
subsoil without any observable A 2  horizon. Acid reaction trend through the profile. 
Cheniical and physical analyses (Darling Downs example - Stace e l  ol., 1968) 
Depth 0-10 cm,  p H  6.1, C 14%, N 0.46%, P 0.08%, Avail. P 14 p.p.m. 
Coarse sand 7%,  Fine sand 30%, Silt 26%, Clay 25% 
Cation Exch. Cap. (in equiv. per 100 g oven-dry soil) 

Total44,  Ca8 .1 ,MgG.6 ,  K 0 . 2 , N a 0 . 6  
Vegelution references: McDonald and Whiteman, 1979; McDonald and Thomas, 1981. 
Vegetation analysis: 
Agesince lost f i re  very rare 

Yegetorion truciwe: Microphyll fern forest (rubrnontane, warm temperate closed-forest) 
Species composition F P. C. (%) 
Upper stratom (I0 m) 

Nothofo$us rnoorei 68 
Tistonioosis coNhio 13 - 

PI 

Mid stratum (5-6 m + 8 rn) 
Ce~topeliiiurn opnoium 
Trochocorpo lourino 
Norhojagus ,,,"ore; 
Miscellaneous (4 spp.) 

: Small shrub stratum (1-2 rn) 
i Psycholrio simrnondsiono var. e.risuo 
I 

Ground stramm (< 60 cm) 
Biechnum cnrlil<t$ineum 
Dionello coeiilleo 
Lornondro spicoio 
Miscellaneous (4 spp.) 

~ ~ 

Bare ground 69 

Species richness: 
N = 10.61 IogA + 5.36 (2 = 0.90, n = 7) 
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Species recorded by W.J.F. McDonald and W.G.  
forests i n  Larninglon National P a r k ,  Queensland. 
TREES 
AlherOIpermalaceac 

Doryphoro sossnjror End!. 
Elaeocarpaceae 

Sloaneo ausrroiis (Benth.) F. Mueli. 
Fagaceae 

NoN~ofugus moorpi (F. MueU.) Krarsci 
Lauiaceae 

Cryprocarynfoveniorn C.T. White & Francis 

~ o n e n o  srnirhii (Poirer) Meri. & Perry 
Syugirrm crebrinerve (C.T. White) L.A.S. Johnson 
5. oieosum (F. Mucll.) B. Ayland 
Trisioniopsir iourino (Smith) P.O. Wilson & 

Whireman  (1979) i n  Nolhofogus moorei closed- 

Rubiaceae 
P~ychorrin rimtnand.~iona F.M. Bailey 
Rondio benrhomiono F. Muell. 

Soianaceae 
Soianum inaequilorerurn Damin 

Winleiacrac 
Tosmonnio insipid0 R.Br. ex DC. 

VINES 
Apocynaccae 

Melodines aciilinoriis F .  Muell. 
Pomon.~!~  indlrolicoro F. Muell. 

Aialiaceae 
Cepholorolio cephoi~b~trys (F. Muell.) Harms 

Arirt~lochiaceae 
Arisroioehio deltanrho F .  Muell. var. loheyono F.M. 

Railer 
SMALL TREES/TALL SHRUBS Flacourtiaceae 
Cunoniaceac Sireprorhomnu3 beekW F Muell. 

Collicomo serr~ri/alio Andr. Monimiaccoe 
Epacridaceae Poimeiin scandens F. Muell. 

Trochocorpo lauriro (R.Br. ex Rudge) R.Br. Phileriaceae 
Escalloniaceae Eusrrephus ioi~olius R B r .  

Cuiisio vibzrrneo F .  Mueil. Rosaceae 
Polyosma csnninghomii Beiln. Rubus mooiei F .  Muell. 
Quinriniosiebeii A.DC. Smiiacaceae 
Q. verdonii r. MUEII. Ripogonum discolor F .  Muell 

Pittospoi~ceae R, foivcerrionu,t8 F. Mueli. ex Benth 
Pillosponim unduloiiim Veilt. Smiiox ousrrolis R.Br. 

Proreaceat 
Lomnrio oiborescens Fraser & Vickery 
Oreocaiiis pinnoro (Maiden B Betche) Sleurncr 

Saoindaceae 
Sorcopleiyx stiparo (F. Mucil.) Radlk. 

LOW SHRUBS 
Agavvceae 

Cordyiine rrricro (Simr) Endl 
Apocynaceae 

Aivxia rurcifoiio R.Br. 
Arecaceae 

I..inospodix mo,iosiaehya ( M a r t . )  H .  Wendl. 
Arteraceae 

Helichryrum vognns C.T. Whire 
Oleorin dIipi1~0 DC. 

Cyalhcaccae 
Cvoiheo auslroils iR.Br.1 Domin ~, . . 

Dickroniaeeae 
Dickronia onrorcrico Labili 
D, youngine C. Moore 

Epacridaceae 
Leucopogon lonctoioltir (Smith) R.81. 

Monirniaceite 
Hedycorio ouguslifolio Cucn. 
Wiikieo huegeiionn (Tul.) A.DC. 

Myrsinaceae 
Roponco howirriono (F. hluell.) Mcr 

P i t t ~ s p ~ r a c c a e  
Pirrosporum ore,llyo,t?~m C.T. White 

EPIPHYTES 
Gesneraceae 

Fieidio ourtralir Cunn. 
Hyrnenophyllaceae 

fIy:lymenophyllu,n 5 ~ 1 1 .  

Poiyphylebium vcnosun? (R.Br.) Copel. 
Orchidaceae 

Dendrobium foieorosmim R.D. Filig. 
Pnpilliiubium beikle,i (F. Muell, cx Benth.) 

Dockrill 
Polypodiaceae 

Microsoriunz diuerslfoliutn (Willd.) Copel. 

GROUND STRATUM - FERNS 
Aspidiaceae 

Loslreopm spp. 
Blechnaceae 

Bieehnum rolirii Tindale 

GROUND STRATUM - ANGIOSPERMS 
Apiaceae 

Hydrocoryk pediceilosa F.  Muell 
Cypeiaceae 

Cy~erus  dixjuncrur C.B. Clarke 
Liliaceae 

Dioneiio cneruieo Simr 
Drymophilo moorei Baker 

Urticaceve 
Eiorosremo stipilorum Wcdd. 

Xanthorihaeaceae 
Lomondra spicala A. Lee 
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Table 2. Species richness and structure of complex notophyll vine-forest at Mt Glorious, 
Queensland (Compiled 5y E.E. Hegarty 1984-86). 

Location: Mt Glorious, Queensland (27"20'S, 152"46'E, 640 m) 

Nearest c l imafe  sfalion: 
Mt Glorious (27"20'S, 152"46'E, 640 m) 

Annual precipitation 1785 mm; rain days 139 
Mean annual temperalure 17.1' C 
Evaporative coefficient (k) 0.083 (open-forest) -t 0.100 (closed-forest) 

Geology: Miocene basalt 
Soil: , Euchrozem (Gn 3.12) - Red friable earths with marked development of shiny smooth-faced 

peds in the B horizon. Surface soils are loamy and darkened by organic matter, grade 
directly into the subsoil without any observable A2 horizon development. Neutral reaction 
trend through the profile. 
Chemical and physical analysis(Dar1ing Downs example; Stace et  at., 1968) 
Depth 0-13 cm, pH 6.6, C 5 .6%,  N 0.23%. P 0.34% 
Coarse sand 2%, Fine saod 18%, Silt 32%. Clay 45% 
Cation Exch. Cap. (m equiv, per 100 g oven-dry soil) 

Ca 17, Mg 8.4, K 0.6, Na 0.3 

Vegetation references: Hegarty, 1988; Young, 1982, 1985. 

Vegetotiorr onolysis.. 

Age rince I o n f i m  unknown (very rare) 

Vegetnrion structure: Complex notopbyll vine-forest (closed-forest) 
Species omposif ion Leaf Areo 1nde.y Specia eo,nposbion 
Upper stratum - trees (25-35 rn) Gap - late-age lianes 

Gap trees Mnloisio scandens 
Oieo paniculato 0.23 Pnrsonsio Jiiivo 

Gap - lare-age trees Rouwenkoffio ieichhordlii 
Aoneno biochynndro 0.07 Middle-age lianes 
Preudoweinmon,zia iachnocorpo 0.23 Cnlo,nus mueNeri 
Sloaneo woollsii 1.75 Late-age lianes 

Late-age trees Melodiner ou.rtroiis 
Aix.vrorlendra?ron nninophyliu,n 1.03 Poimeria scandens 
Argyrodendron lr$oliololum 0.72 Piper novne-kollondioe 
Beiischrniedio obtiiri/oilo 0.32 
Syzygium corynonthurn 0.50 Small shrub stratum (1-4 rn) 

Mid stratum - trees (10-15 rn) Austro,nyrrus inophloio 
Gap - late-age trees Copporis arboreo 

Pennnnfio ctmninghomii 0.13 Ci,rioboliis pouc$lorus 
Lare~age trees Eupornorio lnurina 

N,e,nevera chonaceo ? Raoaneo a,bsessiiir 

Upper stratum - lianes 
Gao lianes 

Lea/ Areo Inder 

0.09 Regrowth (1-4 rn) of upper stratum 
0.16 Aaephzlo lindleyi (580+ 1393) 
0.03 Poiyostno eunninghornii (25 + 9) 
0.03 

- -~ - 

* Number>2m + Nurnbe ic2m 
Species richness: 

N = 76.90lagA - 155.64 (? = 0.99, ,1 = 4) 
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Species recorded by E.E. Heparty  (1988) i n  complex notophyl l  vine-forest (closed-forest) at ~t 
Glorious ,  Queensland.  

Indicaccr nn introduced species. 

TREES 
Alangiaceae 

Alongizrm villorurn (Blume) Wangerin subsp 
polyosmoides (F. Muell.) Bloemb. 

Anacardiaceae 
Euroschinus folcoro Hook. f .  var. folcolo 

Arnliaciae 
Polyscios elegons (C. Moore & F. Muell.) Harms 
P. rntrroyi (F. Muell. ) Harms 

Arecaceae 
Archoniophoetiir ciinninghomlono (H. Wendl.) H. 

Wendl. & Drude 
Atherospermataceae 

Doohnondro rnicronlho (Tui.) Benrh 
Cunoniaceae 

Coldeiuvioponiculosa (F. Muell.) Hoogland 
Pseudo,ueinrnannin lochnocn?po (F. Muell.) Engi 

Ebenaceac 
Diospyro~penromeru (Woollr & F. Muell.) F. 

Muell. 
Elaeocawaccae 

Eloeoco-pus grandis F. Muell. 
E kirionii F. Muell. ex F.M. Bailey 
E. obovoius G.  Don 
Slooneo wooNsii F. Muell. 

Euphorbiaceae 
Bologhio iueido Endl. 

Flacourtiaceae 
Seolopia biounii (Klotrsch) Sleumer 

Icacinaeeae 
CilroneNo mnoiei (F. Muell. ex Benrh.) R.A. 

Howard 
Pennnnlio cunr;inghomii Miers 

Lauiaceae 
Bellschmiedio eliipfico C.T. While & Francis 
B, obiusifolio 1F. Muell. ex Meissner) F. Mueil. . . 
Cinnomornu,n alivcrr F.M. Bailey 
Crypfocoryo eryrhroxyion Maiden & Berche 
C gloucescens R.Br. 
C obovolo R B r .  
C. lriplinervis R.Br. 
Crypfocoryu sp. I (C. sp, aff .  C. eunni,cghomii) 
Endiondio discolor Benrh. 
E. !nuellen ~Meissner 
Lilreo leefeeno (F. Muell.) Meir. 
L. rericrriofo (Meissner) F. Muell 

Meliaceae 
Dysozyiurnfr~serr?nuni (Andr. Jurr.) Benih 
D, n<Jum (A. Rich.) Benth. 
Meiio azedoroch L. var. ouslralosico (Adr. Juss.) 

C.DC ~ - -  

Synoum glnndulosu,,r (Smith) Adr. Juss 
Toono ourirolir (F. Muell.) Harmr 

Mimosaceae 
Aeacio rneloooxylon R.Br. ex Ailon 

Moraceae 
Ficici's frmeri Miq 
F obliquo Forsier f ,  var. obliqzro 
F woikimiono F.M. Bailey 
Slrebluspenduiinus (Endl.) F. Muell. 

Myrtaceae 
Aonena bmchyondro (Maiden & 

Berchc) Meri. &Perry 
Ausrromyrrus ocrnenoides (F. Muell.) Burret 
Eucolypfus soiigno Smith 
Lophostemon conferius (R.Br.) P.G. Wilson & 

Waterhouse 
Syrygium corynanthum (F. Muell.) L.A.S. Johnson 
S. crebrinerve (C.T. Whire) L.A.S. Johnson 

Oleaceae ~ ~~~~ 

Oleo poniculolo R.Br. 
Pittosporaceae 

Hymenosporurn flovum (Hook.) F. Muell. 
Piftosparum rhombifolluin Cunn. ex Hook. 
P. unduioir,rn Vent. 

sapindaceae 
Aleelryon subcinereur (A.  Gmy) Radlk. 
Diplogloriis cunninghomii (Hook.) Hook. f. 
F!',,,~,\:: I ; \  EerLo.:, I F  \l,,:l K,<llk 
1' x ~ . c . : ~ ~ , ,  tr~,,? , I- ~ I : I ~ I I  I R .i.t.. 
c,.: o r~n?luloui.: 1: 21 1.11 Rd. !  L " 
Jogera pseudorhus (A. Rich.) Radlk. 
Mischoeo~us pyii/ormis (F. Muell.) Radlk. 

Sapotaceae 
Niemeyera chonoceo (F.M. Bailey) C.T. Whrte 

Simaroubaceae 
Guiljoylio monusiylis (Benth.) F. Muell. 

Steiculiaeeae 

~.~riJoliolofum F. blhei. 
Broci~ychiron discolor F. Muell 

Ulmaceae 
'Celllr sinensis Pers. 

Urricacene 
Dendioozide excelru (Wedd.) Chew 
D. phofinophylio (Kunth) Chew 

Verbenaceae 
Gmelinn lelchhordiii (F. Muell.) Benth. 

SMALL TREES/TALL SHRUBS 
Caesalpiniaceae 

-Cnsir?firibunda Cav. 
Capparaceae 

C o p ~ a r i ~  orborem (F. Muell.) Maiden 
Caprifaiiacene 

Sombucus oirrlroiosico (Lindl.) Fiitschy 
Celasrraceae 

Denhnmio ceiasiroider (F. Mueil.) Jcssup 
Ebenaccae 

Diospyros ouslralis (R.Br.) Hicrn 
Epacridaceae 

Trochocorpa lnuri~o R.Br. (a1 edge of rainforesl 
and tail open-forest) 

Escalloniaceae 
Poiyostno cunninghomii Benn. 

Eupharhiaeeae 
Acrephlio iindieyi (Sreudel) Airy Shaw 
Claoxyion nurirole Bnillon 
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Omolonrhus popeii/oiius Graham 
Lauraceae 

Neoiirsco ousrroiioiris Kasreim. 
N. deniboro (R.Br.) Merr. 

Meliaceae 
; Pseudocoropa niriduio (Benrh.) Merr,  8 Perry 
: Mimoraceve 

Poiachidendion pruinosum (Cunn. en Bcnth.) 
Nielsen 

Wilkieo rnociophyiio (Cunn.) A. DC. 
Myrrinaceae 

Koponea subsessiiis (F. Muell.) Mei  
Myrtaceae 

Auslromyrrus inophioin (J.F. Bailey 8 C.T. Wh 
Rurrec - 

3 Rhodomn,o or~enleo Bcnth 
1 Rubiaceae 
: Conlhiurn odororurn ( G .  Forster) Seem 
i Psycholrio ioniceroide~ Sieber e x  UC. 

i Medicosmo cu,,ninahamii (Hook.) Hook. f .  
/ Sapindaceae 
! Mirchocorpus lochnocnrpii$ (F. Muell.) Radlk. 
! Sarcopleryxstipoio IF. Muell.) Ridik. 

uboiJio myopoioides R Br. 
I 'Soionurn rnourilioniim Scoo. 

Syrnplacaceae 
Symplocos lhwoiresii F. Muell. 

TREE FERNS 
Cyatheaceae 

Alsophiin aiislroiir R.Br. 
Sphoeiopleiis ou~ro i i s  (Prerl) Tryon 
S. coopeii (Hook. ex F. Muell.) Tryon 

LOW SHRUBS 
) Agavaceae 
: Coidylinepelioloris Domin 
I C. mbm 0110 &A.  Dietr. 
i Apocynaceae 
! Ervolomio ongusrisepnio (Benrh.) Darnin 
! Eu~ornatiaceae 
( Eupomurio bennellii F. Mueil. 
I 6 Iuurino R.Br. 

Pittosporaceae 
Ciiriobaluspoucifiorur Cunn. ex  Ettingsch. 
Pirlosoomrn revoiulunz Aitan en Drvander 

Roraceae 
Rubus moiuccnnus L. (sometimes scandenr) 
R. gc~i /Oi ius  L. 

Rubiaceae 
Hodgkinsonio ovoli,%ro F. Mueil. 
Rondio chorloceo (F. Muell.) F. Mueil. 

Sambucaceae 
Sornbrrcur ouslrolosico (Lindl.) Fritiih 

Solanaceae 
*Ceslrurn foscicuiolum Schlen. 
Soionum ovicoiore G .  Forster 

'3. hiapidum Perr 

S. discoior R.Br. 
* s  nigrum L. 

Ulrneceae 
Tremo ospero (Biongn.) Blome 

Verbenaceae 
Cierorlenrlrornjloribondzdnd R B r .  

*Lonlm~o comora L. (sometimes zcandcnt) 
Winteraceac 

Tormonnio insipido R.Br. ex DC. 

VINES 
Annonaceac 

Rouwr,~lioffio ieichhnrdiii (F. Muell.) Dielr 
Apocynaceae 

Meiodinus acuiifiorus F. Muell. 
M. ouslrnlis fF.  Muell.) Pierre 
Porsonsin/ulvo S.T. ~ i a k e  
P. lrrrijolia (Benth.) S.T. Blake 

Araliaceae 
Cephoioroiio cepliaio6olryr (F. Muell.) Harms 

Araceae 
Poihos iongipes Schotr 

Aiecaceae 
Coiomur ,ni,eiio'i H .  Wendl. 

Asclepiada~~fle 
Morsdenio rosrrara R.Br. 

Bignoniaceae 
Pmtdoreo pondorona (Andr.) van Stecnir 

Caeralpiniaceae 
Coeioipinio reortechinii (F. Mueil.) Mattink 

Cucuibitaceae 
Noliiooisomilro suberoso (F.IM. Bailey) Teiiard 

Dillcniaceae 
Hibbenio rcnndens (Willd.) Gilg 

Uioscorenceae 
Diosrom Ironsverso R.Br. 

Fabaceae 
DeiNs irrvolulo (Spraguc) Spraglle 

Flagellariaceae 
Fiogeiiorio iridica L. 

Menispermaceae 
Legnephoro moorei ( F .  Muell.) Mierr 
Sorcopeloiun~ horveyo,iurn F,  Muell. 

Monimiaceae 
Poimerio scondenr F. Muell. 

Moraceae 
Cicdionin cochinchinolrir (Lour.) Kudo & 

Masamune 
Moiaisio rcondens (Lour.) Planchon 

Myrliziaceae 
Etnbciio nestroiiono (F. Muell.) Mez 

Parrifloraceae 
'Posri/ioro eduiis Sims 
P. herberriotro Ker-Gawi 

'P. subpellolo Ort. 
Philcsiaceae 

Geironoplerium cymosum (R.Br.) Cunn. ex Hook. 
Piperaceae 

Piper novoe-holiondioe Mia. 
Ranunculaceae 

Ciemoris giycinoides DC. var. glycinoides 
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C. glycinoides DC. var. .rubmuricn Benth 
Rubiaceae 

,Morindo josmi,,oides Cuno, ex Hook. 
Srnilacaceae 

Ripogonum olbum R.Br. 
R. elseyonurn F. Muell. 
Smilnx oirrtrolis R.Br. 

Vitaceae 
Coyrurio clemoridea (F. Muell.) Domin 
C eurynetno B.L. Burit 
Cirsus onlorclicn Vent .  
C hypoglouco A .  Gray 
C. srerciiii~olio (F. Muell. ex Benlh.) Plnnchon 
Terrosrig,nn nitens (F. Muell.) Plnnchan 

EPIPHYTES 
Aspleniaceae 

Asplenium ousrrolosicu,n (3. Smith) Hook. 
Davslliaceae 

Dovallio pyxidolo Cav. 
Hyrnenophyllnceae 

Gonoeormur soxifragoides (Prerl.) v d .  Borch 
Mocrogleno coudoro (Brack.) Copel 

Nephrolepidaceac 
Arthropleds fenello (Porster f . )  I. Sm. ex Hook. f. 

Orchidaceae 
Bulbophyllc~rn orrronliacii,~ F .  Muell 
Dendrobium grocilicouie F. Moeil. 
D. rereri/oIium R.Br. 
D. speciosum Smirh 
Sorchochilus fakolus R.Br. 

Polypodiaceae 
. r \ 8 . 2  s ,  ( F  8 f T:n3* e 
I .  , '  . ~ ~ ~ , a , , r  D!fur:ol:.r C j .  ' C h .  
I' re~.,rl,t.nr G.J. Jot .'.I:-. .\ l ~ p r n l n  
I'yrnuru rtq r-,r!r ,R f l r  I :I r r  

PARASITIC EPIPHYTES 
Loranthaceae 

Atnyiolheco diclyopl~lebo (F. Muell.) van Ticghern 

GROUND STRATUM - FERNS 
Asnidiacene 

~ o s l r e o ~ s i s  rnnrginanr (F. Muell.) D . A .  Smilh & 
Tindale 

L. smirhiono Tindale 
Sinopteridaceae 

PeNoeoporodoxn (R.Br.) Hook. 

GROUND STRATUM -ANGIOSPERMS 
Araceae 

Alocnsio mocrorrlrho (L.? G. Don 
Asteraceae 

*Bidens nilom L. 
~ i t i c a c e a e  

Eloloslemo reticulorlim Wcdd. (in water courses) 
Urliea inciso Paiiet 

Ziwiberaceae 
Alpinio eaeruieo (R.Br.) Benth. 
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Table 3. Species richness and structure of semi-evergreen microphyll vine forest at Flinton Hili, 
Queensland (Compiled by P.I. Forster and R.L. Specht 1987). 

Location: Flinton Hill (Worlds End Pocket), near Pine Mountain, Queensland (27"31'S, 152"45'E, 
135 rn) 

Nearest climole station: 
Pine Mountain-Viewmount (27"33'S, 152"44' E, 232 m) 

Annual orecioitation 893 mm: rain days 75 
Mean annuaitemperature 19.8'C (est) 
Evaporative coefficient (k) 0.062 (open-forest) - 0.100 (closed-forest) 

Geology: Chert (probably with bands of shale) in Neranleigh-Fernvale Beds 
(Devonian-Carboniferous) 

Soils: Euchrazem (Gn 3.12) - Red friable earths with marked development of shiny srnooth-faced 
peds in the B horizon. Surface soils are loamy and darkened by organic matter, grade 
directly into the subsoil without any observable A2 horizon development. Neutral reaction 
trend through the profile. 

Chemical and physical analysis (Neumann's Lookout example, Smith et a/., 1985) 

Depth 0-22 cm, pH 6.8, T.S.S. 0.06% 
Cation Ench. Cap. (m equiv. per 100 g oven-dry soil) 

Ca  23.8, Mg 7.4, K 0.6, Na 0.3 

Vegernlion references: Boslock el oi., In press. 

Vegetntion nnolysis: 
Age since /as1 fire: unknown (very rare) 

Vegeiotion structure: Semi-evergreen microphy!! vine forest (low closed-forest) + emergent Aioucorio 

Species composilion F P C  (Yo) 
Emergent upper stratum (IS m) 

Araucori< cunninghomii 13 
Upper stratum (12.14 m) 

Aleoryon connorus 12 
A taiaya soiiei/olin 11 
Bursoria incona 14 
Dendrocnide photinophyllo 1 I 
Misceilaneous (12 spp.) 30 

- 

Mid stratum (6-10 m) 
Acniypha eiemorum 
Alchoinea iiicifolio 
Conlhium microphyllum 
Plonchoneiin myrsinoides 
Miscellaneo~is (6 spp.) 

Ground stratum (<50 cm) 
Rivino hrimiiis (introd.) 
Ancisirachne uncinuloium 

trace 
1 - 
13 

Bare ground 87 

Soecies richness: 
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Aioloyo saiicijoiio (A.DC.) Blurne 
C u p o n i p l i  (F. M. Bailey) L.A.S. 

Johnson 
Elottoslochys xylocoipo (Cunn. ex. F. Muell.) 

Raak-. ~~~ 

Guioo semiglouco (F. Muell.) Radik. 
Herpuilio hiiiii F. Muell. 
H. pendulo Planchon ex F. Muell. 
Mischocorpus onodonlw (P. Muell.) Radlk. 
Toechimo renox (Benth.) Radlk. 

Saporaceae 
Amorphospermtim onriiogum F.  Mueil. 
Pia~choneilo coiinfiiio (A.DC.) Dubard 
P. myminoides (Cunn. en Benth.) S.T. Blake 
P pohimoniono (F. Muell.) Pierre o; Dubard 

~irna;oubaceae 
Aiionrhus iriphyso (Dennrt.) Alston 

Sterculiaceae 
Argvrodendron rriioliolorurn F. Muell. 
Brochvehilon dircoior F. Milell 
/I. prn-in?:. >:boll & 1 ..-I KB: 
G.rnrnrre,,.: i , ;nr?mzn (L., \Icrr 
;ieio..'~a r(rul:,./.d. K 1%: 

. , " ,  
Urtlcaceae 

Dendrocnide pholinophylla (Kunrh) Chew 
Verbenaceae 

Premno iignum-viloe (Cunn. en Schauer) Pieper 

SHRUBS 
Agavaceae 

Cordyiine perioloiif (Dornin) Pedley 
C. rubro Otto & A. Dietr. 

Apocynaceae 
Aiyxio rnognijolia P.M. Bailey 
A .  mscifolio R.Br. 
Coiisso ovarn R.Br. 
Emoiomia angusrisepolo (Benth.) Domin 

Caesalpiniaceae 
CosM lomenleiiv (Benlh.) Domin 

Chloanthaceae 
Sporfoihamneiio juncea (Cunn. ex Walp.) Briq. 

Ebenaceae 
Diospyror ousirolis (R.Br.) Hiem 

Euphorbiaceae 
Acoiypho copiiiipes F. Muell. 
A .  eremonrm Muell. Arg. 
Breynio oblongifoiio Muell. Arg. 
Crolon inruioris Baillon 
C. phebaiioides Muell. Arg. 
C stigrnolosus F. Muell. 
Phyilonrhus olbi/iorus F. Muell. ex Mueli. Arg. 

Flacourtiaccae 
Coseorio rnuilinervoso C.T. White & Sleurner ex 

Sleumer 
Lnuiaceae 

Cryprororyo rp. alf. bidwiiiii Meissncr 
C loevigoro Blume var, bowiei (Hook.) Kosrerm 
C microneuro Meisrnei 

Linaceae 
Erylhroxyium nus!role F. Muell 

Malvaceae 

Aburiion aurirum (Wail. ex Link) Sweet 
A. oxycoipum (F. Muell.) F. Muell. ex Bcnth. 
Hibiscus helerophyiius Vent. 

Roooneo voriobiiis (R.Br.) Mez . . 
Myrtaceae 

Decaspermun, hurniie (G. Don) A.J. Scott 
Pittospoiaceae 

Cirriobarus iirleoris (F.M. Baiiey) C.T. White 
C. poucr~iorus Cunn. ex Ettingsh. 
Pilfosoorum ievoiulum Aiton ex Divander 

Hodgiinsonin ovalfloio F. Muell. 
lxoro beckieri Benth. 
Poverto oiiriroiiensis Brernek 
Psychorrio dophnoide.c Cunn. en Hook. 

Ruraceve 
Micioeilrus ouiraiis (Pianchon) Swingie 
Mierorneiiim minulurn (Forsrer f.) Wight & A m  

Thyrnelaeaceae 
Wiksrroemia indico (L.) C.A. iMeyer 

Verbenaceae 
Cierodendrwm /Ionhunduun R.Br. 
C. ro,ne,rIosirm R.Bi. 

'Lonrono camam L. 

Aiinonaceae 
Rouwenhqffio leichi,oidiii (F. Muell.) Diels 

AllocynaceaE 
Pnrsonsio innceoiora R.Br. 
P. iotijolio (Benth.) S.T. Blake 
P, ieichhordlii F. Muell. 
P. ieniiceiiolo C.T. White 
P. rot010 Maiden & Betche 
P. slrarnineo (RBr.) F.  Mueil. 

Asclepiadaceae 
Cynonchvn, bowmonii S T .  Blake 
Gyrnnemo dunnii (Maiden 8: Betche) P ,  Foiiler 
Hoyo ouslmiis R.Br. en Trail1 
Sorcoslemmn ouslroie R.81. 
Seco,,zone eilipiico R.Br. 

Bignoniaceac 
Pandoreo josminoidcs (Lindl.) R. Schum. 
P oondoinno (Andrl  van Steenir 
. . 
Cnpporis soimenroso Cunn. ex Benth 

Celartraceae 
Ceiosirus sz~bspieolo Hook 
Hippocroi~o borbalo (F. Muell.) 

Cucurbitaceae 
Dipioeycios poirnorur (L.) C. J e f f r e y  
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~ a b a c i a e  
Auslrosreenisio blockii (F. Muell.) Gees. 
Derrb invoiuio (Spiague) Spraglie 

Flagellariaceae 
FiogeNorio indico L. 

Menirpermaceoe 
Legnephoro moorei (F. Muell.) Miers 
Pieogyne ausfioiit Benth. 
Tininosporo smilocino Benlh. 

Moraeeae 
Cudrnnio coehinch;nensis (Lour.) Kudo & 

Maralnune 
Moiaisin scnndens (Lour.) Planchon 

Myisinaceat 
Emhrlin aestroiiono (F. Muell.) M e i  

Oleaceae 
Josminum didymvm G .  Forster rubsp 

rocemosum (F. Muell.) P.S. Green 
J. simp/ici/oI~um G.  Forster rubsp. 

ousIr(i1ieese P.S. Green 

~ ~ 

*P x,~bpeitnlo Ori. 
Philesia~cae 

Eusrrephus lotifoiius R.Br. 
Geironoplesium vmosum (R.Br.) Caon. ca 

Hook. 
Sapindaceae 

'Coidiospermurn grondi/ioium Sweet 
Smilacaceae 

Ripogonum brevfoiium Conian & Clifford 
Smiiox oustroiis R.Br. 

Vilaceae 
Cqurolio ocris (F. Muell.) Dornin 
C. ciemolideo (F. Muell.) Domi, 
Cirsos anlarctico Venl. 
C. opocv F. Muell. 
Teliorrigm~ nilcnr (F. Muell.) Planchon 

EPIPHYTES 

D. speciosum Sm. 
E. ~eretiJolium R.Br. 
E. terroronurn Cunn 

Polypodisceae 
Drynorin rigiduio (Sw.) Bedd. 
Piolycerium bilulrolurn (Cav.) C. Chr. 
P soperbum G.J. Joncheere & Hennipman 
Pyriosio rupeslris (R.Bi.) Ching 

PARASITIC EPIPHYTES 
Viscaceae 

Nolothixos inconus (Hook.) Oliver 

GROUND STRATUM - FERNS 
Adiantaceae 

Adionturn oethiopiczim L. 
A. hiwiduiunt Siv. 

Aspleniaceae 
Arplerriurn olienuorum R.Br. 
A. ovslioiosrcum (J. Sm.) Hook. 

Sirlopteridaceae 
Dorjopleris concolor (Langsd. & Fisch.) Kuhn 
Pelloea foicolo (R.Br.) Fee var. nono Hook. 
P. paiodoxo (R.Br.) Hook. 

Thelypteridaceae 
ChrisleNo dentolo (Foisk.) Brownsey & Jcrmy 

GROUND STRATUM A N G I O S P E R M S  
Acanthaceae 

Coiophenoides hygropiziioides (F. Muell.) R .  Barker 
Pse~ideronlhe,ni<m leneilum (Benlh.) Dornin 
P, voriobiie (R.Br.) Radlk, ex Lindau 

Amaryllidaceae 
Proiphys nm,iingiiomii (Airon en Lindley) Mabb. 

Araceae 
Gymnorlochyr nnceps R.Br. 

Chenopodiaceae 
Rhogodio nirlons R.Br. 

Commelinaceae 
Commeiino cyonea R.Br. 

Lamiaceae 
Pieclro~,lhusporv?iioius Willd 

Pepcromiaceae 
Pepeiomia leploslachyo Hook. & Ain. 

Piivtolaccaceae 

Poaceoe 
Ancislrachne uncinulolo (R.Br.1 S.T. Blake 
Stipn romosi.rsimo (Tiin.) Tiin. 

~ h i n e r ; h k o  divilfloro (F. Moeli. ex Benth.) Rupp 
S~rcoci>iius dilotolus F. Muell 
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Table 4. Species richness and structure of tall layered open-forest near Boombana Narional Park, 
Queenslnnd (Compiled by E.E. Hegarty and R.L. Specht 1987). 

Location: State Forest 1355, near Boombana N.P., Queenslznd (27"24'S, 152"47'E, c. 500 m) 

Neorest c l i~note sfolion: 
Mt Nebo (27"24'S, 152'47'E, c. 450 rn) 

Annual precipitation 1415 mm, rain days 100 
Mt Glorious 27"20'S, 152*46'E, 640 rn) 

Annual precipitation 1785 mm; rain days 139; 
Mean annual temperature 17.1-C; 
Evaporative coefficient ( k )  0.083 (open-forest) - 0.100 (closed-forest) 

Geology: Hornfcls 
Soils: Red podzoiic soils (Dr 2.61) - hard-setting surface soils, unbleached A2 horizon, red clayey 

subsoils whole coloured, acid reaction trend through profile. 
Chemical and physical analyses (Sarnford example. Stace el ol., 1968) 

Depth 0-15 cm, pH 5.7, C 3.7%, N O I I C ,  P 0.02% 
Coarse sand 42%, Fine sand 4070, Silt 4%, Clay 9% 
Cation Exch. Cap. (m equiv. per 100 g oven-dry soil) 

Tolal 9, Ca 0.9, Mg 0.6, K 0.3, Na 0.1 
Vegeration references: Beck~nann el e l . ,  1987; Hegarty, 1980; Young, 1982, 1985. 

Vegeralion onnlysir: 

Age since lo$! fire: 10 years 

Vegelolion srruciuie: Tall layered open-forest ("Wet rclerophyll forest") 
Specis composirion F.P. C. (%I 
Upper stratum (27-30 m) 

arcalyprus ,nicrocogvr 59 
E propinquo 18 
E, drepanop/ryllo 6 - 

3 3  
Mid stratum (12 rn) 

17. microcorys 20 
C inrrrtnedio 8 
E. propinquo 5 
.C acmenoides I 
Lophostemon confeitur 4 - 

lil 

Mid stratum (8 rn) 
Cryprocaryo gloucercens 
Poimias eiegons 
Rhodomnio nibescens 
Gaion se,n,glouco 
Euroschinus fnlcoto 

Mid  tintu urn-lianes (8 m) 
Cissus onrnrcrico 
Smilox ous,ro/rs 

Ground stratum ( < I  rn) 
Doodio aspcio 
Oplismenirs oemu1,rr 
Poo iobillardieri 
Alpinin coen,leo 
Lon,ondra lo,igijolio 
Miscellaneous (10 spp.) 

36 
Bare ground 64  

Species richness: 
N = 26.331ogA + 5.44 (r' = 0.97. n = 16) 
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Species recorded by  E.E. Hegarty (1980) in tall  
Forest 1355, near Boornbana N.P., Queensland. 

lndienrer un incioduccd rwciecier. 

TREES 
Casuarinaceae 

Aliocosuon'na lorvioso (Aiton cx Dryander) L.A.S. 
Johnson 

Mvrtaceae 
Eumiyplus ocmenoides Schauer 
E. diepanophyiio F. Muell. ex  Benth. 
E. intermedia R.T. Baker 
E. miuocorys F. Muell. 
E. propinquo Deane & Maiden var. propinquo 
E. punnolo DC. var, didymo R.T. Baker & H.G. 

Smith 
E soiigno Smith 
Lophosiemvn conferlrrs (R.81.) P.G. Wilson & 

Waterhouse 

SMALL TREES/TALL SHRUBS 
Anacardiaceae 

Ezrroschinus fnienm Hook, f .  
Araliaceae 

Polyscias eiegons (C. Moore & F. Muell.) Harms 
Caesalpiniaceae 

'Cosslo coiuleoides Colladan 
'C, fioribundo Cav. 

Ceiastra~cac 
Det~hornio eeioslroides ( F .  Muell.) Jessup 

Ehretiaceae 
Wretia ocumhinlo RBr  

Elaeocvrpaceae 
Eioeocorpus obovolus G. Don 

Eprcridaceae 
Trocizocorpo lourino (R.Br. en Rudge) R.Br. 

M phiiipprniis (Lam.) Mueli. Ai:. 
0,naionlhur aopulifoiius Grshnm . .  . 

Lauraceae 
Neoiitseo deolbaro (R.Br.) Merr 
Cqprocoryo ginueescens R.Br. 

Meliaceae 
Synoum gianduiosunt (Smith) Adr. Jusr. 

Mimosaceae 
Aeneio ouiococorpo Cunn, en Benth. 
A. coneuriens Pedley 
A .  fimbrlolo Cunn. ex G. Don 
A. irrororo Sieber ex Sprengel 
A. rnoidenii F. Mueli. 
A. melonox)~ion R.Br. ex Aiton 

Myrtaceae 
Cailislernon soiig,,us (Smiih) DC. 
Decospeimum humile (G. Don) A.J.  Scott 

Rhodomnio rubescens (Benth.) Miq. 
Rhodomyrlus oridioides (G. Don) Benth. . . 

Oleaceae 
Noreioeo longifolio Vent, forma globro P.S. Green 

Pittosparaceae 
Pillosporum unduiol~rm Venr. 

Rhamnaceae 
Aiphaonio excelsa (Cunn. ex Fcnzl.) Reiueck ex 

Benth. 

layered open-forest (wet sclerophyll forest) in State 

Rubiacere 
Psycholria Ioniceroides Siebei en DC 

Rutaceac 
Acronyrhin poucijloro C.T. White 

Saoindaceae 
Arvrero disr~iir IF. Muell. ex Benth.) Radlk 

L.A.S. ~ . .  . . . 
Johnson 

Guioa semiglouco (F. Mueli.) Radlk. 
Jogernpseudorhi,~ (A. Rich.) Radlk. 
Mischocnrpus pyri/ormir Radlk. 

Solanaceae 
Duboisin rnvoooroidm R.Br. , . 

'Soioniirn hispidurn Perr. 
*S. mourilio,,ien Scap. 

Veibcnaccae 
Cieiodendrom fioribundum.R.Br. 

LOW SHRUBS 
Agavaceae 

Cordyiine perioiorir Domin 
C. iubro Otto & A .  Dietr. 

Apocynaceae 
Coris~n ovala R.Br. 
Ervolomio ongilrtis~polo Domin 

Araceac 
Gymnoslochys anceps R.Br. 

Aralinceae 
Aslroliicha fioccoxa DC. 

Asciepiadvceve 
*Gomphocnrpus froricosus (L.) R.Br. 

Asteraceae 
%upolorium riparium Regci 
Helichrysum diosmifolium (Venr.) Sweet 

Celartrnccae 
Cossine ouslroiis (Vent.) Kuntie 
Moylenussiivesirir N. Lander & L.A.S. Johnson 

Epacridaceac 
Acrolriche oggregolo R.Br. 
Leucopogon juniperinus R.Br .  

Euphorbiaceae 
Acolrpho nemoruni F .  Mueli. 
Breynia obiong@iio Muell.A~g. 

Euporiiatiaceae 
Eupornolio bennerlii F. Muell. 
E. iouitio R.Br. 

Fabaceae 
Hoveo oculifoiio Cunn, cx G. Don 
fndigo/ero ouslraiis Willd. var. ouslrolis 

Malvaceae 
Hibiscus hereiophyii~ls Vent. 

. . 
Myoporum monlonum R.Bi .  (occasional) 

Myrrinaceae 
Raponeo voiiobiiis (R.Bi.) M e  

~ilto;poraceae 
Cilrioboliis pouci/lorus Cunn. en Ettingsh. 
P i l l o ~ p o r ~ m  revolulum Aiton en Dryander 

Rasacene 
Rubw rnolueconm L. 
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R. iosr/oiius Smith 
Rubiaceae 

Psychotiio dophnoides Cunn. ex Hook. 
Rutaceae 

Zieriosmirhii Benth. sens. 1st. 

Pimela lorrTolio R.Br. subsp. ollior (F. Muell.) 
Threlfall vai. olrior 

Wiksrroemia indico (L.) C.A. Meyer 
Ulmaceae 

Tremo osperc (Brongn.) Blume 
Verbenaceae 

*Lonrono comaro L. (sometimes scandent) 
Zamiaceae 

Mocroromro iuerda L. J o h n r ~ n  

Apocynaceae 
Porsonsia ioiala Maiden & Betcile 

' P, stromineo (R.Br.) F. Muell. 
P. ventricoso F. Mueil. 

Araiiaceae 
Cepholoroiio cephotobotrys (F. Muell.) Hvrlns 

Bignaniaceae 
*Mac/odyenn unguis-coli (L.) Genlry 

Cucurbitaceae 
Dipiocyclos po1,notus (L.) C. Jeffrey 
Zehneiio cunninghamii F. Mueli. 

Cunoniaceae 
Aphanopetoi~inr resinosum Endl. 

Dioscoieaceae 
Dioscoieo tronsverso R.Bi. 

Fabaceae 
Derris involuro (Sprague) Spragne 
Desmodium rhytidophyihm F. Mueil. ex Becrh. 
Giycine clondestino Wendl. 
G robocino (Labill.) Bench. 
G. tonrenrelio Hayata 
Hordenbergio vioioceo (Schneev.) Steam 
Kennedio m6icundo (Schneev.) Vent. 
K~~nsllerla biockii (F. Muell.) Polhill 

Menirpern,aeeae 
Sorcoperolum lrorveyonum F. Muell. 
Srephontu joponim (Thunb.) Miers var. dircolor 

IBlume) Forman 
~Myrrinaceae 

Embelio ouhrmliono (F.  mue ell.) M e i  
Parrinoraceae 

'Polrrjlom rubpelraro Or!. 
Phileriaeeae 

Geirono~lesium cymosum R B I . )  Cunn. ex Hook 
~ i t ~ o s p o r a C ~ a e  

Bilinrdiero scnndenr Smith 
Ranunculaceae 

Ciemaris gtycinoide* DC. 
Smiiacaceae 

Vitaceae 
Cayrorio cicmntideo (F. Mueli.) Domin 
Cissus onroictico Vent. 
C,  hypoglnuen A. Gray 

C. opoco F. Mueli. 
T'trosligmo nilens (F. Mucll.) Planehon 

EPIPHYTES 
Orehidaceac 

Dendrobium nemtrh~m R.Br. 
Polypodiaccae 

Pyrrosio confluens (RBr.) Ching 
P. rupe9rris (R.Bi.) Ching 

PARASITIC EPIPHYTES 
Loianrhaceae 

Amyemo miqzieiii (Lehm. ex M i q )  van Tieghem 
Amyioiheea dictyophiebo (F. Mueil.) van Tieghem 

GROUND STRATUM - FERNS 
Adianracese 

Adionrum octhiopicum L. 
A ,  hi.~piduium Swartz 

Arpidiaceae 
Losrmopsir decomposiro (RBr. )  Tindale 

Blechnaceae 

Dennrlaedtiaceae 
Pteridivm escriicnrum (Forster f.) Cockayne 

Dicksoniaceae 
Cuteiro dubio (R.Br.) Maxon 

Poiypodiaceae 
Dgvnnrio rigidulo (Swarrr) Bcdd. 

Sinopicridaceae 
Peliaeo porodoxo (R.Br.) Hook. 

GROUND STRATUM - ANGIOSPERMS 
Acanthnceac 

Pscudcrmlhemum voriobile (R.Br.) Radlk. ex 
Linda" 

Asteraccac 
'Agerorum horrslonionr,m Miller 
'Closrocephohen erepidioides (Benth.) S. Moore 

Commelinaceae 
Commeiino gvoneo R. Br. 

Cyperaceae 
Cypems retr~phyl lu~ R.Br. 
Gohnio ospero R.Br. 
Lepidospermo loleioie R.Br. 

Geraniaceae 
Geronium homeonurn Turcr. 

Goodeniaceae 
Goodenia rotundifolio R.Br. 

Hydrocotylaceae 
Hydrocofyte pedicellosn F. Mueli. 

Liiiaceae 
Dionelio coeruteo Sims 
Proiuhys cunninnhamri (Lindl.) Mabberiey 

oxotis coi,iicuiato L. 
Pepeiomiaceae 

Pepeiomio ieptoslochyo Hook. & A m .  
Phyrolaccaceae 

*Phytolo~co octundio L. 
Poaceae 
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Eniolosia Inorginata (RBr. )  Hughes 
Oplismenrrr oenrslc's ( R B r . )  Rocrner & Schulter 
0. hiiielius (L.) Beauv, iubsp. imbeciiiis (R.Br.) U. 

Schalz 
Oitocii[oo grociiilmo C.E. IIubbard 
Poo iobiiiordieri Scevdel 
Themedo lriondra Forsikal 

Piilnulaceae 
ilnogoliis orvenris L.  

Rosaceae 
Ruourporvifoliur L.  

Rubiaceae 
Gn!iun? rnlgrons Ehrcndorfer & McCillivray 

Xanthovihoeaceae 
Lo.nond.ra longi/oiio Labill. 

Zingiberaceae 
Aipiric coerrrleo (R.Hr.) Bench. 
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Table 5. Species richness and structure of savanna open-forest at Mt Coot-tha, Queensland 
(Compiled by R.I. Grundy and R.L. Specht 1987). 

Localion: Mt  Coot-tha, Queensland (27"29'S, 152"57'E, 232 in) 

Neoresr d i m o t e  slalion: 
Toowong (2i930'S, 153'00'E, 9 m) 

Annual precipitation 1102 mrn; rain days 90 
Mt Coot-tha (27-29's. 152"57'E, 232 rn) 

Annual precipitation I200 mrn (est.) 
Mean annual temperaulre 19.5"C (est.) 
Evaporative coefficient (k)  0.061 (est.) 

Geoiogy:  Bunya phyllites 

Soils. Lithosois (Urn 4.11) - Shallow uniform-textured loamy soil, with an unbleached A2 horizon 
underlain directly by weathered phyllite. 

Podzolic i i ihoso!~  (Dr 2.1 1) - Soils with contrasting (duplex) texture profiles with red clayey 
subsoils, below seasonally hard-setting soihce soils. Acid reaction trend through the profile. 

Chemical and pliysical analyses (Koppi, 1981; Beckmann el oi . ,  1987) 
Depth 0-5 cm, pH 5.2, C 5.6% 
Coarse sand 40%, Fine sand 23%, Silt 19%. Clay 13% 
Cation Exch. Cap. (rn equiv. per 100 g oven-dry soil) 

Total 27.0, Ca 0.18, Mg 1.7, K 0.6, Na 0.1 

Vegelalion references: Beckmann e t a / . ,  1987; Young, 1982, 1985 

Vpnerorion onoiysis, 
Age since losi ground fire: 1 year 

Vegerorion snucliire; Savanna open-forest 
(North~iacing slope) 

Species coniposilion F P. C, (%I  
Upper stratum (18 m) 

Fucoiy~lus drrponophyllo 20 
E, mocularo I I  

Mid rfralurn - tall I12 m) 
Aliocasuorino !iltorolis 

Ground rlracum (<60 cm) 
Tilemedo triondro 
Giycine cimdesring 
Lotnondra longifolio 
Dcsmoditrm rhylidophyllun 

Vegerarios sln~clurr: Savanna open-forear 
(South-facing slope) 

Species composirran FP.C (9) 
Up?er strarum (1s m) 

Eucoiyprus ciebra 8 
t .  mOcuiola 8 
E. microcorys 12 

Mid stratum (12 m) 
A I I o c o s u ~ ~ ~ ~ o  liliornli~ 

Ground srialum (<60 cm) 
Themedo lriondro 
Miscellaneous 

Bar< ground 27 Bare ground 49 

Species richness Species ric>nersr 
N = 20.141agA t 2.56 (P  = 0.96, !t = 17) N = 21.69logA + 6.78 (? = 0.96, n = 17) 
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Species recorded by R.I. G i u n d y  in  Eucalypfus crebra-E. ~noculafo-E. rnocrocorys savanna  open. 
fores t  a t  MI Coat- tha ,  Queensland.  

(N) indicates nar th-fac ing slope; (S) indicates south-fac ing slope; no anno ta t i on  indicates t ha t  the  
species is f o u n d  on bo th  aspects.  

Indicaar an introduced s v i e c .  

UPPER STRATUM (18 m) Doodia media R B r .  (S) 
Casuaiinaceae Dennstaedtiaceae 

Ailocasuorino iifroioiis (Salish.) L.A.S. Johnson Pleiidiurn esculenrum (Fontcr f . )  Cockayne (S) 
Myrraceae 

Eucoiyplus ocmenoides Scllauer (N) 
E. crebio F.  Muell. 
E. inleimedia R.T. Baker 
E rnaculoln Haok. 
E. miciocoryr F. Muell. 
E. propinquo Deane & Maiden 
E. leiericorni$ Smith 
E. resseiiorir F. Muell. (N) 
E frochyphioio F. Mueil. 
E. umbra K.T. Baker subrp, cornea (R.T. Baker) 

L.A.S. Johnson (N) 
Lophosremon con/erfus (R.Br.) P.G. Wilson & 

Waterhouse 

MID STRATUM (4-12 rn) 
Euphorhiaceae 

Breynio obiongijolio Muell. Arg. 
Mimor8ceae 

Acocio co,,omens Pedley 
A. /imbrioio Cunn. ex G. Doc  
A. ieioeoiyx Domin (N) 
A. moidelenii F .  Muell. 

Myrrinaceae 
Roponeo voiiobiiis (RBr.) Mer (N) 

Proteaceae 
Persooniosericeo Cunn. ex R B r .  (N) . . 

Rhainnaceae 
Alphilonio exceisn (Cunn. ex Fenzl) Reirreck en 

Benth 
Thyrnelaeaceae 

Wiksfroemio indica (L.) C.A. Meyer 

VINES 
Aristolochiaceae 

Arirrolochio rp. aff. A. pubero R.Br 
Fabaceae 

A brus precororius L. (N) 
Pariifloraceae 

~Poss~fioro suberoso L. 

Yitaceae 
Caymlio eiemnfiden (P. Muell.) Dornin 
cissus opoeo F. Muell. (S) 

PAP.ASITIC EPIPHYTES 
Laciraceae 

Cosqfho/iiiformis L.  (N) 
Loranihacese 

Amyemo miquciii (Lehm, ex Miq.) van Tieghem (N) 

GROUND STRATUM - FERNS 
Adianraceae 

Adinnrum oerhiopicum L.  (S) 
A. hispidulurn Sw. (S) 

Blechnaceae 

GROUND STRATUM - ANGIOSPERMS 
Acanrhaceae 

Jusricin procurnbens L. 
Rtlellio o~rslroiis R.Bi. 

Araceae 
Cymnorlorhys onccps R.Br. (S) 

Asreraceae 
*Agcrarrr,,? bousio,,ionrrm Miller 
*Bidens piloso L. 
Bioci?ysyscomc rnicrocorpn F. Mueil. 
Coioii~ rlenfex &?.Dr. 
Ccnirofheium ywnoorum Cars. alhsp. aa 

Kirkman 
*Cirsiu,n vuigoic (Savi) Ten. 
Gios~ogyne fenuijoiin (Lahill.) Casr. 

*Hypoehoeris sp. 
Srnrcio qicod~idenlolus Labill. (S) 
Sieerbeekio orienlnlis L. (Si 

*Togeies minulo L. 
Vernonio cineipo (L.) Less. 

tlypericum gmmineurn Forstei f .  (S) 
Cornmeiinace-eae 

Commelino cyonea R.Br. 
Convolvulaceae 

Dichondro repens J.R. & G .  Forsler (S) 
Cyperacevc 

Coiex breviculmis R B r .  
Cypeiis cypeenides (L.) Kuntze (N) 
C. eneivis R.Br. 
C, fuivus R.Br. (N) 
C. giocilis R.Br. 
C. ioevis R B i .  (N) 
Firnbrislyiis dichofomn (L.) Vahl (N) 
F. ovula (N. Burman) Kern (N) 
Scleiio mockoviensis Boeck. 

Epaciidaceae 
Acrolriche aggregofo R.Hr. (N) 

Eunhorhiaceac .~ 
Euohoibio voclieiii Haok. & Am. (S) 
~hyiinnihur virgolus Forrter f. (S) 
Poronrhero mierophyiio Bsoogn. (S) 

Fabareae 
lCro~~Iorio ionceoinro E. Meyer 
* C  rnedieoghra Lam. 
C. monrono Roth 

*C. pollido ~irh (N) 
Desmodium brochypodum A. Gray (S) 
D. huerocarpon (Willd.) DC. 
D, rhylidophyllr~m F. Muell. ex Benth. 
D, vnrinns Endl. 
Goinaio fenui/ioro (Wiild.) Wight & Am. 
Clvcine ciondeslinn Wendi. 
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Hordenbergio vioineea (Schneev.) Stearn 
Indigofem birsuro L. 
Kennedio rubicu,zdo (Schneev.) Vent. 
Lespedezo junceo (Linn. f.) Pers. (S) 
Swainsono brochycorpo Benrh. 
Tephrorio fiiipes Benrh. (N) 
Vigno vexiiioto (L.) A. Rich var. youngiono F.M. 

Bailey (S) 
Zornio dyeiiocnrpo DC.  (N) 

Goodeniaceae 
Goodenio rofundilolio R.Br. ( N) 

Larniaceae 
Ajugo ouslrolis R.Br. 
Anironleiex ,noioborico (L.) R.Br, ex  Sirna 
Pleclronih~isporvifiorus Willd. (S) 
Tucriunt orgulum R B r .  var. orgurum (S) 

Liliaceae 

Lobeliaceae 
Lobelio purpuiarcens R.Br. (S) 

Myooporaceae 
Myporvm debiie (Andi.) RBr .  (N) 

Orchidaceae 
Dipodium puncrotum (Smith) R.Br. (S) 
Pleioslyiis nulcns R.Br. ( S )  
P. obiusa R.Br. (S) 

Oxalidaceae 
Oxniis cornicuiolu L. 

Poaeeae -~ ~~ ~ 

Arislido queensiondica Hcnrard (N) 

Boihriocbioo decipiens (Hackel) C.E. Hubbard (N) 
'Brochiorio decumbens Stapf 
Copiiiipedium spicigerum S.T. Blake 
Chrysopogon sylvnricus C.E. Hubbard (N) 
Cymbopogon re/r~cIus (R.Br.) A. Carnus (N) 
Digilorio brevigiumb (Domin) Henrard (N) 
Enloiasio slricio (R.Bi.) Hughes (N) 
Hereropogon conrorus (5.) Beauv. ex R. & S. (N) 
lmperoro cylindrico (L.) Beauv. var. major (Nees) 

C.E. Hubbard 
Opiismenusoemulus (R.Br.) R. & S. 
0. hirrelius (L.) Beauv. subsp. imbeciNis (R.Br.) Y. 

Schaiz (S) 
Ponicum effvsum R.Br. (N) 
% moximu~'  Jaco. var. trichoaiume Evler en 

Robyns (N) 
Pmpolidiurn dislonr (Trin.) Hughes (N) 

*Pospo!um urviliei Steudel 
Poo labiliordieri Sreudei (S) 

*Rhyncheierru,n repens (Willd.) C.E. Hubbard 
Themedo lriondro Forsskal 

Roraceae 
Rubus porvifoirus L. (S) 

Rubiaceae 
Spermococe muiiieoiiiis Benth. (N) 

. . . . . . . . . . . . . - . . . . . . 
Lomondrn confertifolio (Bailey) Fahn 

- .- L.fli/orrgis (Thunb.) Britten (S) 
L. nkiiflioro ( R . B ~ )  Brillen 
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Table 6. Species richness and structure of a heathy open-forest and a wet-heathland at Beeiwah, 
Queensland (Compiled by M.P. Bolton and R.L. Specht 1987). 

Locolion: Beerwah Scientific Area No. 1, Queensland (26"51'S, 153"OO'E. c. 15 m) 

Neoresr climate storion: Beerwah Forest Station (26"51'S, 153"OO'E) 
Annual precipitation 1666 mm: rain days 129 
Mean annual temperature 20.5'C 
Evaporative coefficient (k) 0.075 (open-forest) + 0.100 (closed-forest) 

Geoiogyl Quaternary sands 

Soils: Heathy open-forerr Lateriric podzolic soil @y 5.41) - Soils with contrasting (duplex) 
texture profiles, with sandy surface soils (not seasonally hard-setting) over mottled yellow 
clayey subsoils. Acid reaction trend through the profile. 

Chemical and physical analyses (Hubble, 1954) 

Depth 0-5 cm, pH 5.3, C 1.I%, N 0.036%. Avail. P 2 ppm 
Coarse sand 39%, Fine sand 47%, Silt 8%. Clay 6% 

Wet-heolhiand Gleyed podzolic soil (Dy 3.41) - Soils with contrasting (duplex) textured 
profiles, with seasonally hard-setting surface sandy loams over mottled yellow clayey 
subsoils. Acid reaction trend through the profile. 

Chemical and physical analyses (Hubble, 1954) 

Depth 0-10 cm, pH 5.6, C 1.3%, N 0.03%, P 26ppm, Avail. P 3 ppm 
Coarse sand 56%. Fine sand 34%. Silt 6%,  Clay 2% 
Cation Exch. Cap. (tn equiv. per 100 g oven-dry soil) 

Total 1.5, Ca 0.4, Mg0.4, K ? ,  Na0 . l  

Vegefation references: Bolton 1986 

Vegerorion anaiysis: 
Ape since iast groundfire; 6 years Age since losl/iret 12 years 
Vegetation rrruclure: Heathy open-forest Vegetalion slilrcndre: Wet-heathland 

(+ scattered small trees of Bonbio oemuio) 
Species composition F.P. C.(%) Species composilion F. P. C. (%) 
Upper stratum (16.18 m) Emergent (4-6 m) (at open-forest/hesrhland 

EucolJplus signofo 27 ecotone) 
E. interrnedio 11 - Bonksio oemuio - 

38 Upper rrralum (2 m) 
Upper stratum - regrowth (8-10 m) Hokeo rp. aff; K gibbosa 9 

E signoto I 42 
E. inrermedio I - Mid stratum (I m) 

2 Xonrkorrhoeo medio 13 

Mid stratum - tall (2-3 m) Meioieuco sieberi 8 
Leptospermum orlenuorum 2 Mciaieuca nodorn trace - Bonkdo oblongifolio 4 

Mid rtrarum - low (I rn) 
Xanrhorrkoeo johnsonii 
Bonksia obiongifoiio 
Daviesio umbeliuloro 
Puilenaeo myrloides 
Miscellaneour (8 spp.) 

Ground stratum (<30 cm) 
Hibbotio vesrilo 
Schoenus sp. 
Miscellaneous (5  spp.) 

Bare ground 
Soecies riehnerr, 

2 Bonksio robur 
Miscellaneour (7 spp)  

16 
I1 
7 

Ground slralum (<50 cm) 

6 
Schoenvs spp. 

7 
Empodisma minus 

- Hibberlio vesrilo 
47 Mircellaneour (5 rpp.) 

I2 
9 Bare ground 
9 - 

30 

31 
Species richness, 

N = 14.451ogA + 10.23 
(1' = 0.97, n = 15) 
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Species r ecorded  b y  Iv1.P. Bolton (1986), based o n  collections o f  D.I. Bevege (1971), in t h e  Beerwah 
Scientific Area No.  I ,  Queensland,  in the fallowing three plant  communities: 

A. Eucolyprus heathy open-forest 
B.  Bnnksia aemulo heathy woodland  
C. W e t  heathland 

* lndlcalel the prcience of ,ha, species in the mmrnun,iy. 

Pianr Communiiier 
A B C  

TREES 
Myrtaceae 

Angophoro woodsiono F.h4. Bail. 
Errcolypius congio,nerolo Maiden & Bliikely 
E gurnmifero (Soland, en Gaertn.) Hochr. 
E. infermedia R.T. Baker 
E, rnicrocorys F. Mueil. 
E. nigro R.T. Baker 
E. piiuioris Sm. 
E. tlrslni/ero Sm. 
E. robiislo Sm. 
E. rignolo F. Mueil. 
E lrochyphioio F. Mueli. 
E, urnbra R.T. Baker ssp. cornea (R.T. Baker) L.A.S. Johnson 

: 
Lophostemon con/erius (RBr.)  P.G. Wilron & J.T. Warerhouse 
L. suoveolens (Soland. ex Gaertn.) P.G. Wilron & J.T. Waterhouse 
Meioieiico quinquenervio (Cav.) S.T. Blake 
Syncorpin gio,nuiifem (Sm.) Nied. 

TALL SHRUBS 
Casuarinaeeae 

Aiiocosoorino iitroioiis (Saiirb.) L.A.S. Johnson 
Euphorbiaceae 

Giochidion ferdinondi (Mitell. Arg) F .M.  Bail. 
Miniosaceae 

Acocia complonolo Cunn. en Benth. 
A .  concurrens Pediey 

Myrtaceae 
Leprospeimurn nrrenuolum Sm. 

Proteaceae 
Banksio oemuia R.Br. 
B. it!legrrjolio L.f. 
Xyiorneiurn sp. 1 

Rhamnaceae 
Aii>hi~or,io excelso (Conn. ex Fenil) Reiss, ex Bench. 

LOW SIiRUBS 
Epacridaceae 

Acrorriche oggregolo R.Bi. 
Monoroco scoporio (Srn.) R.Br. 
Spreiigeiio snrengelioides (R.Br.) Druce 

Euphorbiaceae 
Peioiosligrna lriiocuiore Muell. Arg. 
Ricinocorpospiniloiius Derf. 

Fabaeeae 
Aorus ioncgero Cunn,  ex Benlh. 
Doviesia umbeiiuioio Sm. 
Diiiwy"iaJ7orrbiindo Sm 
D, relorto (Wendl.) Diuce 
Phyiiolo phylicoides (Sieb. en DC.) Benlh. 
Puiienoeo ,nyrYrioides Cunn. ex Benth. 
P. paieaceo Willd. 
P peiioloiis Cunn,  en Benth. 
P. vilio~o Willd. 
Vimi,zorio junceo (Schrad.) Hof fm.  

Melvstamztaeeae 
Meiosioino offine D. Don 

. . 
rare - - 
rare - - 

X Y -- 
rare - - 
rare - - 

rare - - 

rare - - 
rare - rare 

X X -  

rare - - 
X - -  
X - -  

rare - - 

- - rare 
rare - - 

X X -  

X - -  
X X -  

X - -  
X X X  
- - X  

X X -  
X X -  
X -  
- X X 

x x -  
X  - X  
X X -  
X - X 

X X X  
X - -  



Mimoraceae 
A e d o  hubbordiona Pedley 
A. myrli/oliio Sm. 
A. suoveolens Sm. 
A.  ulici/olio Salirb. 

Myrtaceae 
Auslromyrlus dulcis (C.T. ~ h i t e j  L.S. Smizh 
Boeckeo lineoris C.T. White 
B. z~enoohvllo F. Muell. 

X - -  
- X  - 
- X  X  
X X -  
- - 

X X X  
- - X  
- - X  
X - -  
X  - X  
X - X  

X  - X 

B. Yirgoio [ ~ o r a .  & Forsl. I.) Andr. 
Collisremon poehyphyllur Cheel 
Lep~ospermum/~~vescens Sm. (including L. lonigerum (Aiton) Sm.) 
L. hversidgei R.T. Baker & H.G. Sm. 
L. speciosum Schauer 
Meloleuco brocleolo F.  Muell. 
M nodoso (Gaeitn.) Sm. 
M. sieberi Schauer 
M. thyrnr/olio Sm. 

Olaceae 
Oinxreruso F. Muell. ex  Benth. 

Oleaceae 
Notelaeo ovolo R.81. 

Proteaceae 
Bonksio oblongifolio Cav,  vai.  minor (Maiden 

Conran & Clifford 
B. oblongifoiio Cav. var, oblongifolia 
B, iobii i  Cav. 
B. spinuioso Sm. var. coilino (R.Br.) George 
Conosoermum loxifoiium Sm. 

- X  X 
- - X  

X - -  
X  - X  

X - -  
X - -  
X  - X 

X - -  

X X -  
X - -  

X X X  

X X -  
X X X  
X X X  

Greviiieo iineorijoio (Cav.) Druce 
Hnkeo floiulenro Meissn. 
~ a k e o i p .  2 
Lomoiio siIoi/oiin (Sm.) R.Br. 
Persoonia coi?iifolio Cunn.en R.Br 
P. lineoriz Andi. 
P. tenuifoiio R.Br. 
P. virgalo R.Br. 
Petrophilo shiileyoe P.M. Bail 
Stia,xgeo lineoris Meirsn. 

Rutaceae 
BoronioJolcifolia Cunn. ex Lindl. 
B. porvijloro Smith 
B. rosmorinifolin Cunn. 
~riosrernon myoporoides DC. subsp. queenslondicus 

1C.T. While) P.G Wilson 
\ -  - 

Zierio loxiflora (Benrh.! Domin - . . 
Sapindaceae 

Dodonoeo lriquetro Andr. 
Tremandraceae 

Terrorheco lhymifolio Sm. 
Xanrhorrhaeaceae 

Xonlhorrhoeo johnsonii A.T. Lee 
X medic R.Br. 
X. resinoso Pers. subsp.fulvo A.T. Lee 

VINES 

Fahaceae 
H~rderibergiii vioioceo (Schneev.) Stearn 

Philesiaceae 
Eusiiephus iolr/oiius R.Br. 
Geilonopiesirrm cymosum (R.Br.1 Cuiin. en Hook. 

Pitlorporaceae 
Biliordiero scondens Sm 
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GROUND STRATUM - FERNS/FERN ALLIES 
Dennstaedtiaceae 

Plend:urn esodenlirm (Forrt, f.) Cockayne 
Gleicheniaceae 

Gieidcenio rupestris R.Br. 
Lycopodiaceae 

Lycoj,odium cemuujn L. 
Schiraeaceile 

Sdiizneo bifido Willd 
S. dichororno (L.) Sm. . . 

Selaginellaceae 
Seiopbtelio uiiqinoso (Labill.) Spring 

GROUND STRATUM - ANGIOSPERMS 
Asteraceae 

Podolepis neplecto G.L. Davis 
Baueraceae 

Bouero cupitotn Ser, ex DC. 
Buimanniaceae 

Ijuin>onnio disricho L. 
Cyperaceae 

Baurneo ferel!Jolio (R.Br.) Palla 
Coustis biakei Kukenth. ex S.T. Blake 
C fieruoso R.Br. 

Cyorhochoera binndin (R.Br.) Neer 
Gohnto ospera (R.Bi.) Spreng. 
Lepidosperma lareroie R B r  
Pliionlheliu,n deusru,n ( R B r )  Kukenrh. 
Schoenus brevUoliur R.Bi. 
S. poiudostis (R.Br.) Poir. 

Dilleniaceae 
Hibberlio ocicuioiir (L.abil1.) F. Muell 
H. iinearis R.Br. en DC. 
H ,  soliciJolio (DC.) F. Muell. 
?I. .slriclo (DC.) R.Br. cx F. Muell, renr. lat 
H. vestilo Cu i~n .  ex Benrh. 

Droscraceae 
Drosero binala Latill. 
D. pellolo Thunb. sens. la,. 
D.pygrnoen DC. 
D. spolulolo Labill. 

Epacridnccae 
Eoohir  rnicro~hvilo R.Br. . . 
E puic~zeiio Cav. 
Leucoposon lanceoinrus (Sm.) R B r .  
L, virgotus (Labill.) RBr .  
Lissonrhe slrigorn (Sm.) R.Br. 

Euphorbiaceae 
Poronlhero mlcrophyiia Rrongn 
Pseudanlhus orienlolis (Baill.) F. Muell. 

Fabaceae 
Choriremo purvifiorum Benrh. 
Gompholobiurn phnnru,n Sm. 
C. virgorurn Sieb. ex DC. 
Miibeiio rubiijolio (Andr.) G. Don 

Coodeniaceae 
Dampiero slriclo (Sm.) R B r .  
Goodenin roliindifolio R.Br. 
G. sreiii~ero R.Br. 
Vellet spoliiuioia R.Br. 

Haemodoiaceae 
Hne,nodorurn renul/oliurn Cnnn. en Benrh 

Haloragaceae 
Gonocorpus inieronrhus Thunb 

X X -  

- - 

- - 

x x -  
X X -  

? - X 

- - 

- - X  
X - -  

X - -  

X X -  
- - - 
- - 
X X X  
X - X 

X X X  
- - X 

X - -  
X - -  
- - X 

X - -  

X - X  

- - X  
X - X  
- - X  
- - X  

- - 
X X X 

X - -  
- X X 

X - -  

X X -  
X X  X 

X - -  
X - X 

x - -  
- X X 

x - X  
- - 
x - X  
- - X 
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lridaceae 
Palerronin Jrngiiir (Labill.) Ascheis & Graebner 
P. giobrolo R.Br. 
P sericeo R.Br. en Ker-Oawl. 

Lentibulariaceae 

Sowerboeo jonceo Sm. 
Thysonolus iuberosus R.Br. 
Trieoryne elalior R.Br. 

Orchidaceaa 
Coladenio corneo R.Pr 
Coiochilis conrpesrris R.Br. 
Geodomm densiflorum (Lamk.) Schleehtcr 
Glossodia minor R.Br. 
ProsonhyNurn sp. 
Thelymilio &ides Sw. 
T polrcijloio R.Br. 

Philydraceae 
Phiiydrurn ionuginosum Banks & Soland. ex Gaertn 

Poaceae 
Aristidn inlricoln S.T. Blake 
Cytnbopopon refroelus (R.Br.) A. Calnus 
Entolosic sfriclo (R.Br.) Hughes 
Erioehne globrota (Maiden) W .  Hairley 
lmperola eylindrica (L.) Beauv. vai rnojor (Nees) C.E. Hubbard 
Themedo rriondro Forrsk%i 

Polygalaceae 
Comesperme relusum Labill. 

, C. volubile Labill . 
Restionaceae 

Empodismn minus (Hook. f . )  L. Johnson &Cutler 

. -  ~~ 

Milrosoone oisinoides R.Br. 
Stackhouaiaceae 

Srockhousio vimineo Sm. 
Styljdiaceae 

Slyiidium debile F. Muell. 
Thymelaeaceae 

Pirneieo iinifoiio Sm. 
Xanthorrhoeaceae 

Lomondro inro (R.Br.) A.T. Lee 
L. mulrfnoro (R.Br.) Bririen 

Xyrjdaceae 
Xyiir junceo R.Br. 
X opercoiolo Labill. 

PARASITIC EPIPHYTES 
Casrythaceae 

Cossytho JiiiJorrnis L. 
Coss~iho giobe!/o R.Br. 

Loranlhaceae 
Amyerna miquelii* (Lehrn. ex Miq.) van Tieghem 
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Table 7. Species richness and structure of a dry-heathland and a heathy open-forest on North 
Stradbroke Island (Compiled by R.L. Specht and H.T. Clifford 1988). 

Nearest climote stofion: 
Dunwich (27"31'S, 153"25'E, 20m) 

Annual precipitation 1, 603 mm, raindays 104 
Mean annual temperature 20.5"C 
Evaporative coefficient (k) 0.065 

Geology: Quaternary sands 
Mt Hardgrave: high transgressive dunes 
Brown Lake: low hilly, white sandhills 

Soils: Deep podzolised sands (Uc 2.2) - "giant" podzols, with organic B horizons below depths 
as great as 12-20 m (Thompson, 1975). 

Chemical and physical analyses (Thompson and Jehne, 1988; Westman and Rogers, 1977) 
Depth 0-IOcm, pH 5.1;C0.8%, N 0.1870, P 0.001%, K 0.007%, Ca0.02% 
Coarse sand 44%, Fine sand 5570, Silt/Clay 1% 

Vegetation references: Clifford and Specht, 1979; Connor and Clifford, 1972; Specht, 1979; Specht 
and Morgan, 1981; Specht el a/., 1984 

Vegerorion onolysis: 

Loc(lri0n: Lo~olion: 
Mt Hardgrave Brown Lake 
(27'"30' S ,  158'27 E, 219 m) (27'30'5, 158"26'E, 65 m) 

Age since lost fire: 15 years Age sblce iosf fie: 9 years 

Vrsefotion structure: V@etorion stniclure: 
Dry-heathland (with emergent Heathy open-forest 
Bonksio oemulo) 

Species composition FP.  C./%) Species conaposition F.P.C.I%) 
Shrub sLiatum (1-2 m) Tree stratum (13 m) 

Bonksio oemulo I! Eucnivotus siqnnro 43 
Baeckeo lineoris 
Leptospeirnurn fiavescens 

Low shrub stratum ( < I rn) 
WooNsio pungens 
Bossioea heterophyito 
Boionio snfroii/ero 
Miscellaneous 

Ground stratum (< 30 cm) 
Coleocorya grociiis 
Couslis recuivalo 
Miscellaneous 

Bare ground 

Species richness 
N = 12.741ogA + 14.15 
(f = 0.99, n = 7) 

. . 
Small tree/tall shrub stratum (4-8 rn) 

Bonksio aernuia 

Grass tree stratum (2 m) 
Xonthorrhoeo johnsonii 

3 1 Low shrub stratum ( < 1 m) 
Pleridium escule~tum 

34 Wooiisii pungens 
8 Miscellaneous 
2 
- 

44 Grorlnd stratum (< 30 cm) 
7 Coieocnr);o gracilis 

Coustis recurvafo 

Bare ground 
Species richness: 

N = 12.841ogA + 12.46 
(2 = 0.96, n = 7) 
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Species recorded by H.T.  Clifford and  R.L. Specht o n  Nor th  Stradbroke Island, Qucensland i n  the 
following t w o  plan: communities: 

A. Dry-heathland, with emergent Banksio aemziia a n d  mallee Eucalyprus spp. on Mt 
Hardarave (Clifford and  Soecht. 1979: S~ech : .  1979) - 

B. Eucalypriis heathy open-forest near Brown Lake (Cannor  and  Clifford, 1972; Clifford 
and  Specht, 1979; Spccht el ol., 1984). 

TREES 
Caauarinaceae 

ANocosuo,-ino liltorolis (Sa1isb.i L.A.S. Johnson 
Myrtaceae 

Angophoro woodsionn P.M. Bailey 
Eucaiyprus sigriurn F. Muell. 

SMALL TRIES/TALL SHRUBS 
Caruaiinaceae 

Xiiocasuoiin~ toruio.5o (Airon ex Dryandcr) L.A.S. Johnran 
Epacridaceae 

Mo,ioroco scoporio (Smith) R.Er. 
MvrtscenC 

B,co/yprus internzedla R.T. Baker 
E planchoniona F .  Mueit . 
E. signora P. Mueii. 
Lophosiernori confenus (R.Br.1 P.G. Wilson & Warerhouse 

Prcteaccae 
Eonksio oemelo R B r .  

LOW SHRUBS 
Dilienia;e&e 

Ifibbertin iineoris K.Br,  ex DC. 
Elaeocarpaceae 

Eloeoeorpus relicuiolus Smith 

Leucopoxon ericoirirr (Smirli) R.Sr. 
L. mor&zrode> RR.Br. 
,Wcnorocn scoporic (Smith) R.Ri. 
Sryphelin v;ridis Anli. 
U'ooiisio pungens (Cav.) F .  blulueli. 

Euphorbia:eae 
Kicb,oeopos pini/olirrr Derf. 

Fabaccac 
Diliwynio relorlo Wend!.) Drlice Var. rerorlo 
Phyiioto phylicoides (Siebei ex  DC.1 Benth. 

Mirnosaceve 
A o c i o  boueri Benth. 
A. suaveoien~ Smith 
A.  ulici/olia Salirb. 

Myrtiiceas , . .' -. . , 
A:iriio,nyitus r/uios (CT. White) L.S. Shitff 
BOEC~W iineorir C.T. While 
iionroronrhzts virgoocs Cunn. ex Schauer 
Lepios,oeimu,n oilenunrum Smith 
L. fio'oveseens Srnirh senr, lai. 

Olacaceae 
Oiax ieliisa F. Moelt. en Bentli. 

. 
Peiroonia corni/olio Cunn, ex K B r .  
P. lineuns Andi. 
P. ~,irroto R.Br. 
Permphila conescens Cunn. ex R B r  
P shirleyoc F . M .  Bail. 
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Slrongeo lineoris Mcirsn 
Rutacenc 

Boror~io/oic~loiio Cunn. ex Lindl. 
B. rosmorini/olin Cunn. 
B. so/roli/era Checl 
ZieNn !oxi/ioro (Benth.) Dornin 

Trenlandrnceae 
Terrorheco ihynzYoiio Smith 

Xanl'.or:hoeaceae 
Xunlhorrhoro johnsonii A.T. Ler 
X mocronemo F .  M ~ ~ e l l ,  ex Ben:li. 

VINES 
Fabaceae 

Hordmbe.gio viulncea (Schneev.) Slearn 
Srnilacnceae 

.Ytn,lm ~ ~ s l r a l i s  R.Br. 

I'IIRASITIC EPIPHYTES 
La"ld^cae 

Cnssylho globello R B I .  
C. piibescens R B r .  

Loivnlhaceae 
Amyerno penduium (Sieber ex Sprengel) van Tiegheyn 
iMuelleiino ceinsliorii, (Sieber ex J.A.  & J.H. Schulrer) ran 

GROI!ND STRIITIJM --FERNS 
Dennsiaedriaceae 

I'ieridiii,n ese~iirniurn (Fors:.i.) Cockayae 
Schizacaccnc 

Sci,i?oeu bi/ido \I'illd. 
S, dichororna (L.) Sm. 

GROUND STIIATIIM - ANGIOSPERlrIS 
Apiaceae 

Ploiyroce tricoides (Sieber ex DC.) C. Norinan 
Xonlhosiapiioso Rudge 

Astcraceae 
Vernonin einereo (L.) Less. 

Cyperaceae 
Corrs!is blakei Kukenth. ex S.T. Blake 
C recu:vo!o Sprens. 
Lepidospermo ioeroie R.Bi. 
Schoenus brevifolius K.Br.  
S. ericerorum R.Br. uar. orniiiropodioides 
Trochysrylis srr~dhlbrokensi~ (Dornin) Kukenrh .  

Dilleniaceae 
Hibherrio ncicslaris (Labill.) F .  hluell. 
H. verriro Cunn. cr Bcoth. 

Enacridaceae 
Leucopogon iepiospermoides R.Br. 
L. virgnrus (Labill.) R.Br. 
Melichius procumbens (Car .) Druce 

Euphorbiaceae 
Ampere" xiphoclada (Sieber ex Sprerigel) Drilce 
Poronilzera rniciopi.yl[a Brongii. 
Pseudonlhui oiienlnlir (Bsii!.) F .  Muell. 



Dinnello coeruleo Siins 
Ln.vmnn,~io grocilis R.Br. 
Sou~erboeo junceo Sm 
Thj~sonoriis iubeiosur R.Br. 
Trieoryne eloilor R.Br. 

Oici>idaceae 
Colode,iio olbo R.Br. 
C, corneo R B I .  
Coleono ,nolor R.Br. 
Dipodiurn pencrofz!m (Smith) R.Br 
Prasopl~ylium sp. 
Tlz~iymirro i.rioides Slv. 

Foacevc 
Arisrido cnlycino R.Bi. 
Enrolasio srricro (R.Br.1 Ilughes 
Eriochne Insularis Domin 
Imp~rolo~viindricn (L.) iicauv, uai,  mojor 
Ponicum simile Domiil 
Themedo iiinndro Forsskol 

Resrionaceae 
Coieocnrya grocilis S T .  Blake 
Hypoioeno fostigioro K.Br .  

Rubiaceae 
Pornox umbellnio (Gaertn.) Solander ex A .  

Thyrnelaeaceae 
Pimeleo /inifolio Smith 

Xanthoirhoeaceae 
Lomonilro elorrgolo (Benth.) Ewarr 
L,  frli/ormir (Thunb.) Brirren 
L. 1ong;fol;o Labill. 
L. mellrfloro (R.Br.) Briricn 

(Nees) 

Rich 

C.E. Hubbard  
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Table 8. Species richness and  structure of four plant communities in  State Forest 98, between Bell 
and  Jandowae, Quecnsland (Compiled by R.L. Specht and A. Specht 1987). 

Locarion: State Forest 98 (Mahen), Bell-Jandowae, Queensland (26'48's. 151"19'E, c. 420 m) 

iVeorcs1 climale slalion: 
Bell (26"56'S, 151°27'E, 480 m) 

Annual precipitation 665 mm; rain days 59 
Jandowae (2h048'S, 15leO6'E, 357 rn) 

Annual precipitation 670 mm; rain days 62 
Dalby (27"Il 'S. 151'16'E, 342 rn) 

Annual precipitation 673 mm; rain days 71 
Mean annual temperature 19.O'C 
Evaporative coefficient (k) 0.049 

A. ANocasuoiina Iuehnlannii layered open-forest 
Quaternary alluvium, derived from Miocene basalts. . . 

Moderately deep grey clays/"Narthern red-br0u.n earths" (Dr 2.13) - Deep to moderately 
deep soils with dark reddish brown to dark brown loams overlying reddish-brown medium to 
heavy clays. 

Chemical and physical analyses (Vandersee, 1984) 

Depth 0-5 cm,  pH 6.8, T.S.S. 710 ppm, CI 30 pprn 
Coarse sand 23%. Fine sand 14%. Silt IS%,  Clay 16% 
Cation Exch. Cap.  (rn equiv. per 100 g oven-dry soil) 

Total 34, Na  0.3, K 2.3 

Species composilion F P. C (%) 
Upper stratum (16-17 m) 

AllocnsuoNno luchmannii 50' 
A cacio karpophylla 1 - 

5 1 -. 
Mid stratum (4-5 rn) 

Cossine nuslralis var,  ongusrijolius 9 
Geijcra parv(i1ora 2 
Pondorea pandorana (liane) I -. 

12 
Ground stratilm (< 1 m)  

Aiislido capuf-medusoe 
Cnrisso ovala 
Bolhriochlon dccipiens 
Mairema microphylla 
Sparrorhomnello junceo 
Miscellaneous (5 spp.)  

Bare ground 78 

'F.P.C. value (62%) of "filmy" folhaee of Allocasuoifnn corrected for light tiansmisiioh between cladoder. 
Species richness: 
N = 12.97iogA + 5.45 (r' = 0.97, n = 6) 

B. Eucolypruspopulnea savanna woodland/opm~forest 
Quaternary alluvium, derived from Miocene basalt. 

Grey soils o f  heavy texture (Ug 5.24, U s  5.4) - Deep roils, with a thin biownislr grey sandy 
light clay surface, overlying grey to dark greyish brown clays. Calcium carbonate occurs at 
depth. 

Chemical and physical analyses (Vandersee, 1984) 

Depth0-10crn ,pH 6.5, C4 .1%,  N0.1O%,PO.O3%,Avail .  P 2 6 p . p . m .  
Coarse sand 14%, Fine sand 29%, Silt 19%, Clay 34% 
Cation Ench. Cap.  (in equie. per 100 g oven-dry soil) 

Tota l21 ,  C a 9 . 5 ,  M g  8.3 .KO.7 .Na0.6  



70 R.L. SPECHT ei 01. 

Species ornposilion 
Upper stratum (14 m) 

Euco/yp!us populneo 
Mid stratum (4-5 m) 

Geijero porvij7ora 
Acacia excelso 

Gror~nd stratum ( < 30 cm) 
Arisiido caiycino 
Cymbopogon refroclus 
Bolhriochloa decipiens 
Miscellaneous (6 s p p )  

F P.C. (%) 

38 - 

2 
1 - 
3 

22 
19 
7 
8 - 

56 . . 
Bare ground 44 
Species richness: 
N = 10.761ogA + 6.47 (? = 0.96, n = 6) 

C.  Eucolyp!iis orgadophiio savanna woodland/open-forest 
Miocene basalt, forming braad rounded hilltops. 

Stony, self-mulching black earths (Ug 5.12, Ug 5.13) - Moderately deep (30-60 cm) soils with 
very dark brown to very dark greyish brown clays over decomposing basalt. Calcium 
carbonate may be present. 

Chemical and physical analyses (Varldersee, 1984) 

Soil depth 0-10 cm., pH 6.9, C 6 0 % ,  N 0.23%, P 005%.  Avail. P 16 p.p.m. 
Coarse sand 7%, Fine sand 29%, Silt l 8 % ,  Clay 40% 
Cation Exch. Cap. (rn equiv. per 100 g oven-dry soil) 

Total 38, Ca 24, Mg 10 . K 1. 3,  Na I .  2 
Species composition F.P.C.(%) 
Upper stratum (14 rn) 

Eucalyptus 0,gadopl2iio 36 
Er~rolyptus polycarpo 5 

(only on basalt hilltop) - 
41 

Mid stratum (2-4 rn) 
Dodonaea viscosii var, a,~g:~s!ijolio 2 
Pi.???bo linifoiio I - 

3 
Ground stratum (< 30 cm) 

Aristido benthomii 20 
Themeda lriondro I2 
Dianella revoiula 10 
Miscellaneous ( 4  spp.) 7 - 

49 
Bare ground 5 1 
Species richness: 
N = 14.371ogA + 6.72 (i = 0.99, n = 6 )  

D .  Eircolyp!plus n?ucuia!a heathy/savanna open-forest 
Jurassic sandstone 

Very shallow, grey to daik grey, stony, coarse-texture sands to sandy loams (lithosols 
Uc 2.1) over deco~nposing sandstone on flat topped slope 5-10%. 

Chemic;ll and physical analyses (not available). 
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Species composition 
Upper  s t ra tum (20-22 m)  

Eucolyplus maculaio 
Eucaiyplus drepnnophyllo 

Mid s t ra tum (2-4 m) 
Jocksonio scoporio 
Hovea longifolia 

Ground s t ra tum (< 30 cm) 
Arisrida rornoso 
Themeda lriandro 
Lomandra longifolio 
Dianella revoluia 
Melichrus urceolalus 

Bare ground 

Species richness: 
N = 10.541opA + 0.40 ($ = 0.91, n = 6) 

Species recorded by R.L. and  A. Specht in Slate  Forest 98 (Mahen),  Bell-Jandowae, Queensland in 
the  following four plant communities - 

A. ANocasuarina luehmannii layered open-forest 
B. Eucnlypius popirlneo savanna woodland/open-forest 
C .  E orgodophiln savanna woodland/opeii-forest 
D .  E.  moculala-E. drepanophylla heathy/savanna open-forest 

x indicates rhe presence of thal rpeeicr in the cornmunlty. 
* indicaics an inrroduced species. 

Plonr Com,nu?liry 
A B C D 

TREES 04-11 "1) 

Anacardiaceae 
Euroschinus fnicora H0ok.f. 

Caruarinaceae 
Allocaruorlno luehrnonnii (R.T. Baker) L.A.S. Johnson 
Cosiiorino crisrnlo Miq. 

Mirnosaceoe 
Acacia hoipophyllo F.  Muell. ex Benth 
A. pusrula Maidel, & Blakely 
A colic2no Li"dl. ~~~ ~~ ~ 

Myrtaceae 
Angophoro cosrolo (Gaerto.) J .  Briiren 
Eucolyplus dreponophylio F. Mueli. en Bench 
B rnoculoto Hook. 
E. orgodophilo Maiden & Blakely 
E. polycoipo F. Muell. 
E popiiineo F. Mueli. 

Slerculiaceae 
B?oehychilon rupeslns (Mircheli ex Lindl.) K. Schum. x - - - 

TALL SHRUBS/SMALL TREES (4-5 rn) 
Apocynsecae 

Ai~ronio eonsrncro F .  Muell. 
Caclacese 
LOpunrio rornenloso Salm-Dyck 

Capparaceat 
Apophyllum nnornoiu,n F .  Muell 
Copparis conercrns Banks en DC. 
C ,nilc/teiiii Lindl. 

Celastraceae 
Cos;;ne ousrroiis (Vent.)  Kunrze var. nngurrr/oliiis (Ren ih . )  Jesiilp x x - - 
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Denhonzio pir,osporoides F .  ivhrell. 
Moyienus bilocrrloiis (F. Muell.) 1.0~~. 

Ehreriacene 
Ehrerio membiariifolio R B r .  

Euphoibiaceae 
Peiolosiigmo pubcscens Dornin 

~Meliaceae 
Owmio venosn F. Muell. 

Mirnosaceae 
Acocio erceba Rcnrh. 
A. firnbrioro Cunn. ex G.  Don 
A. implero Benth. 
A. leiocolyx Dornin 
A. nerii/olio Bcnth. 

Oleaceae 
Noteloeo tnicrocoipo R.Bi. 

Pirrosporaceae 
Bur~orir? incr:nn Lindl. 
Pirrosporurn pit.vlliraeoidcs DC 

P r ~ r c z ~ e a e  
Grevillro srrioro R.Bi. 

Rharnnaceae 
Ai~hironio excelso (Cunn, ex Fenzl.) Reisseck ex Benth 

Rutaceae 
Ce~jeeo porvfloro Lindl 

Snpindaceae 
Aloloyo salicifolio (A.DC.) Bluzi~e 
Cupaniopsis pnrvifolio (F.M. Bailey) 1..A.S. Johnson 

Saoolaceae 
bln,ichonello corin,folio (A.DC.) Dtibard 

LOW SHRUBS (2-3 m) 
Apocynaceae 

Corisro ovoin R B r .  
Astervceae 

Corsinin loevis R.Br. 
Oleuric conexens (Benth.) Hutcll 
0. eliiprica DC. 

Caeralpiniaceae 
.Cassia bnr'clgvono Swesr 
C ,  coronilloides Benth. 
C. nenzophiin Cunn. en Vopel vai. zy.eoph.ylio (Benth.) 

Benrh. 
Chenopodiaceae 

Rhagadin parobolico R B r .  
Euphoibiaceae 

Acolypho eremoium Muell. Arg. 
Fabaceae 

Doviesia genislifolio Cunn ,  cx Bcnrh. 
Haveo iong~oiirr  R.Br en Ailon 
Jocksonio s c o ~ o r i n  R.Br. 

Malvaceae 
Sido subspicola F. Muell, ex Beorh. 

Minosaceat 
Aeocio decoro Reichenb. 
A. rn~ieiierionn h.laideil & R.T. Baker 

Piliosporaceae 
C;lriobnius lineoris (F.M. Bailey) C.T. While 
C spinescens (F. .Mucll.) Droce 
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Sapindaceae 
Alectryon diverri/olius (F. 'Muell.) S .  Reynolds 
Doa'onaeo slenophgllo F. Muell 
D. lenuijolio Lindl. 
D. vircoso (L.) Jacq. vai .  nng~mijollo 1L.f.) Benth. 

CLI>MBlNt PLANTS 
Apocynaceae 

Porsorsio lonceoloio R.Br. 
Asclepizdaceae 

..4ii?;rjio horlomm Four". 
Soicostemmo orlslrole R B i .  
Secamone elliprico R.Br. 

Bignoniaceae 
Pondoiea pnndorona (Andr.) van Steenir 

Fabaceae 
Rhynrhosio minima (L.) DC. var. ousrrolis 1Benth.I C .  Moore 

Oleaceae 
J~lsminum dldymum G .  Forr te i  

:,ubrp. racernosum (F. Muell.) P.S.  Green 
Vitareae 

Cnyrolio clemorldeo (F. Muell.) Dornin 
Cissus opocn F. Muell. 

EPIPHYTES 
Orchidaceae 

Cymbidium conaliceloium R.Br. 

PARASITIC EPIPHYTES 
Loranthaceae 

A~nyemo combngeit (Biakely) Danrer 
A.  congener* (Sieber ex J.A. & J.H. Schultes) van Tieghem 
A ,  miqueliis (Lehm. en Miq.) van Tieghem 
A.  qriondongt (Lindl.) van Tieghern 
De,,drophrhoe globrescens* (Blakely) Bariow 

Viscaceae 
Nolhorliixos s u b a u r e u s ~ l i v e r  
Viscirm arlicuioturn# N.L.  Burm. 

GROUND STRATUM ( <  I m) 
Acanlhaceae 

J~lsricio procumbens L .  
Aniaranthaceae 
'Amoronrhus viridu5 L. 
h'yssonthes erecro R.Br. 

Apiaceae 
*Apium Ieplophyllum (Perr.) F. Muell 

Asrcraceae 
Coioris denlex R.Br.  
C. loppuloceo Benth 
C. scnbiosi/oiio Sander & F .  Muell. 

*Cenlaureo melitensis L 
Glorsogyne renuifolio (Labill.) Casr. 
Helichryrum braclentum (Vent.) Andr. 
H. mmoslsslmum Hook. 
Heliprerum anrhemoides (Sisber en Sprengel) DC. 
Pterocoulon redolens (Willd.) F .  Vill. 
Sigesbeckio orlenlolis L. 
Veinonio cinercn (L.) Less. 
Vizroriinio ctineoto DC. var. hirsuro N.T. Burbidge 

'Zinnia peruviono (L.) L. 
Brassicaceae 

Lepidiu,n ofriconum ( N .  Biirrnan) DC. 

t 00 Allocosuorina hiehmannii; 
: On Acocio horpophyllo; 
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Campanulaceae 
WohCnbcrgto grocilis (G. Foriier) Schrader 

Chenopodiaceae 
A lriplex ntuellelleri Benih 
Encl~,vioeno lomenroro R B r .  
Maireono rlecolvon~ (Gandoger) P.G. Wilson 
Rhndodio nuionr R.Br. 

Chioanthaceac 
Sparrolhnm,,e/io jlinceo (Cunn. ex Waip.) Briq. 

Convolvulaceae 
Dichondio repoir J . R .  & ( j .  Forrrer 
E~olvr,liis nis,noid~s (L.) L. 

var. deeurnheris (RBr . )  van Oosrsir. 
Cyperaceae 

Cypenrr clnrus S.T. Biakc 
C, diefrichioe Boeck. 

var.  brevibrocreorus (Dornin) Kukcnrhal 
C, iigideiiui (Benth.) J.M. Biack 

Dillcniaceae 
Hibberiia obluriJoiin DC. 

Epacridaceae 
Melichius urceoinfur R.Br. 

Euphorbiaceae 
Euphorbio drirummondii Boiss. 
Poronrhero micraphyila Brogn 

Fahnceae 
Cr010inr~ niilchellri Benth 
Dcsniodiiirn brochypodurn A. Gray 

*D. loiluosum (Saartz) DC. 
D. lrichoslochyurn Benth. 
Ciycine lobocino (Labill.) Benth. 
Horrienbergio vioiocen (Scllneev.) Steam 
/ndiao/eio brevidois Benih 
I linnoei Ali 
Lespedeio junceo (I..f.) Pers, subsp. sericea (Thunb.) Sleen 
Lorus oralmiis Andr. 
Nqrun io  grodlir Benth. 
Pycnosporo iulescens (Poirer) Schindler 
Swoinrono golepi/olio (Andr.) R.Br 

Genijanacaese 
*Cenlourfem eryrhroeo Rafn. 

Goodcniaceae 
Goodenio deiicolo Carolin rnr 

Juncaceae 
Juncussubsecundus Wakefieid 

Lamiaeeae 
PIecf~~~rnusp~~~. i f !orus Wiiid. 

Liliaceae 
Dioneiio rei,olufo R B r .  
Laxtnannio grociiiz R8.r.  

Lobeliaceae (Campanulaceae) 
Pralia concoior (R.Bi.) Druce 

Malvaceae 
Abvtiion moir~i/oiium (Bcnrh.) I.,M. Black 
Hibiscus sruilii Hook. 

.Molvostrum omericoniim (I..) Tariey 
Side corngolo Lindi. 
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Myoporaceae 
Myoporum debiie (Andr.) R.Br. 

Nycraginacaae 
Boerhavin do,,ii,iii Meikle & Hewion 

Phileriaceae 
Euiisrrepl?us !orr/o!iur R.Br. 

Pianlagi!l.lceae 
Piolliogo debiirr R.Br. 

Ponceae 
Arixida benfhnmii Henrard 
A ,  colycrno R.Br. 
A. copzz:~n,ed~,~o~ Uomin 
A. iepiopodn Benrh. 
A. queensiundico Hcnrard 

rar. dissirniirs ( S T .  Blake) 0. Simon 
A .  romoso R B r .  "or, specioso Henrard 
Aiiorciopsir ren~roioro ( R B i . )  Hirchc. 
Borlinocl~loo blodllii (Rerr.) S.T. Blakc 
R. decipiens (Hackel) C.E. Hubbard 
B. eivariiono (Domin) C.E. Hubbard 

*Chioris gn)~n,,o Kunlh  
Cymbopogon iefmcriis (R.Br.) A. Carnur 
Dicho,irhiiim o//me (R.Br.) A. Carnus 
Digiroria brownii (R. & 5.)  Hughes 
D. divoiicarissitno (R.Br.) Hughes 
Enneopogon $1, 
Mochloo ciebia S.T. Blake 
E. pseudoocroiricho (Stapf ex Shell.) J .M.  Black 
Hereiopopon ronrorrtis (L.) Beauv. ex R. & S .  
Ponicicm eJJusum R.Bi. var. cffusum 
P. queenrinndicu,n Domin 
Pospoiidiurn raium (R.Br.) Hughes 

*Pospnbn, dziatatuni Poirer 
Sorghum leioclodu,,, (Hackel) C.E. Hubbard 
Sporobolus ember De Naidi 

*.Tporoiioius jncque,no~Iii Kunlh  
Sripn iomosirrh,io (Trin.) Trin. 
7hemedo ! i i o , i h  Forsrkal 

Rubivceae 
Aspeiuin conferlo J.D. Hook .  var. confcite 

Sinopte~.idaceae 
Cheiiiinthes dirtnns (R.Br.1 Marl. 
C. rieberi Kunrze 

Solanaceae 
Soionurn nemophiium F, Muell 
S semiormol8ox F. Mueli. 
S. pnrvifoiiiinr R.Br. 

ThymeliiescEae 
Pinreleo ormiflora R.Br. ssp. ginciirr (R.Br.1 Thrclfall 
P. iini/olio Sinitil 

Verbenaceae 
Verbena  gificinalis L 
V .  renuisecrn Briq. 

Xanrhorrhoeaceae 
Lonrondro eonJei:i/o!in (Bailey) Falin i ub ip ,  poilido k. Lee 
L. leucoeeph,?!~ (R.Br.) Ewarr 
L. iongijolio Labill. 

Zygophyliaceae 
Tribulur reiresiris L. 



Table 9. Species richness and structure o f  savanna ( +  Xo,7ihorihoen) open-forest a t  Widsee 
Mountain, Queensland (Compiled by M. Arianoursou and R.L. Specht, 1987). 

Locaiion: IVidgee Mouniain, Queeiisland (26"lj 'S. 152"22'E, 659 m) 
A'eomsi cli!noie station: 

Glastonbuiy (26"13'S, 152"?l 'E,  79 m) 
Annual precipitazion 1,179 mm; rain days 95 

Kilkivari 126"CS'S. IS2" l jE ' .  141 m) 
~ r i n u a l '  precipitaiion 875 rim: rain days 75 
Mean annual temperacure 20.2'C (esl.) 
Evaporative coefficient ( k )  > 0.063 (open-forest) -- 0.100 (closed-forest) 

Geology: Serpenrinite (Palethorpe, 1968) 

Soilx: Liihosols (U/ 6.21) - very dark grey-brown laams and clay loams overlying serpentinite ar 
5-20 cm. 

Prairie soils (Gn 3.42) - very dark brown/dark reddish brown,  well- structured clay loams 
increasin. to light and medium clays with depth, overlying serpentinire at 45-75 cm. 

Chemical and physical analyses (Thompson, 1969) 

Depth 0-10 cm, pH 6.6, C 5.8%, N 0.365%, Avail. P IOppm 
Coarse sand I I%, Fine sand 13%, Silt 20%, Clay 45% 
Cation Exch. Cap. (in equiv, per 100 g oven-dry soil) 

Toial 5;6, Ca  4.7, Mg 37, K 0.3, Na 0.3 
Exploratory analyses (Tliompson, 1969) of the serpentinjte roils shou, very low phosphorus 
and calcium status, hiqh magnesium saturation with low potassium level. Chromium and 
nickel do not seem suificieritly high to  cause concern. 

VEgciolion re/erences: Batianoff el a/., 1991. 

Vqerorion onob,rir: 
Agesirice Ins1 groirnd fire: more than 3 gears 

l'egeraiion rlniclure: Low open-forest (ratmnna + Xonihoiilzoen) 

Species con?aosirion F. P. C. I%) 
Upper stratum (7-8 m) 

Eucoiyplus ocmenoides 21 
E, punclola var. longirosouia 7 
E. i,i,eimedk 4 
A,igophoro subvei,,,mo 2 - 

7 P  
Mid stratum-tall (4-6 rn) 

Allocosuorino lirloioiis 
Bonkrio iniggi~oiia var. cotnpor 

68 
Bare ground 32 
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orus 
and 

Species recorded by h.1. A i i a n o n r s o u .  R.D. Reeves and R.L.  Specht in low open-forest (saijanna + 
Xanlho r rhoea )  at Widgee  M o u n t a i n .  Queens l and .  

TREES (7-S m) Hnrdenberqin vioioceo (Schneev.) Sreain 
Phiiesiaceae 

i'urriephss lor,jolius R B r  
Rosaceae 

Rubss porviloiius L. 
Vitaceae *. . . 

E~icolvurzrs infermedin R.T. Baker Cissus ODUCU F. MLIIII. . . 
Eucoiypiur rneioiiopitioio F. Muell. 
E~tcoiyprus putrcmlo DC.  var. lo,,grros!rola Blvkely 
Eucoi.vprtir reiericornis Smith 
Lophoslemon confenus (RBr . )  P.G. IVilson fir 

Waferhouse 

TALL SHRUBSIS\1ALL TREES (4-6 m) 
Casuariiiaccae 

Aliocasiiorino iinorolir (Salisb.) L.A.S. Joiinron 
b l i m o ~ a ~ e a e  

Acocia oulacocnrj~o Cunn. ex i l e n ~ h .  
Acocio implrxo Bcnlh 
Acocia irrororo Sieber ex Spvcngel 
Acocio moideienii F. bluell. 

Piaosporaceac 
Cirrioburss spinescenr (F. Mucll.) Druce 

Praies:eae 
Bonkiio inregrfii in L f  v a i .  corrtpar ( R B r . )  F.M. 

Bailey 
Snntalaceae 

Exocorpos cupiess?forn?ir 1.ubiil 

LO!\' SHRUBS (1-2 m) 
Araliaceae 

AsirolriclroJloccoso DC. 
Arclepiudaceae 

'Asclepins cumrso~~rco L. 
'Gomphocarpui phy~ocorper  E.  Meyer 

Aileiaceae 
LBacchoiir holitm/oiio L 

Dillenibcene 
Hibberlin li,,earir R.Br. en DC. 

Euphorbiaceae 
Brcynio oblongifoiia L'luell. Ai:. 
Pi~yiini>lhus .~osslroemii Muell. Arp. 

Fabaceae 
Bossiaeo heleiopl~yl ln iienl. 
Cnjanirs rcl,cu/n/us (Dryanrier) F .  hluell 
Doviesic genisiijbiiii Cunn. en Benlh. 
Jocksonkt scopnria R.Br. 

Larniaceae~ 
Piectronrhlis pon-ijlorus Wiild 
Wcsrringio ereinicolo Cunn ,  ex Benih. 

Proreaceae 
Hokeo fbruienlo Meisin. 

Rubiaceae 
Psi.ci~orrio dnpht?oidcr C u n n  ex Hook. v a i  

daphnoides 
Xvnthorrhoeaceae 

Xo,,rborrhhoea ~ i i i s c a  Bedford 
Zsmiaccae 

Mocroromio ,niqueIii (F. Milell.) A.DC 

CLIbIBING PLANTS 
Conrolvulaceae 

*Co,~volvules aive,isis L 

GROUND STRATUM (30 ~811) 

Acanthaceae 
Presdeianrhcnrunr vorinbii? ( R B r . )  Radil .  ex 

Lindau 
Asteraceae 

Bidedens bipinnoio L. 
Vei.no,iro cinereo (L.) Less. 
Wcrielin spiinnrhoides F. Mixell. 

Campanulacene 
Woblr,tbergin eornr,iunis Caiolin 
Wahietthergio giaciiis (G. Forsiei) Schiader 

C y p r r u ~  w e r o i d e s  (L.) Kuncze 
Fimbnsrylis dicliorornn (L.) Vahl 
Fimbristyiis ovolo (N. Burman) Kern 
Cahnio usper" (R.Br.) Sprens. 
Lepzdospeirna loleiole R.Br. 
Leprrlospcrmn iineai-c R.Br. 
Scierio ,nnrkovieni-ir Boeck. 

Euphorbiaceae 
PhyNnnrhus ,,irgrgorus Forster f .  
Po'oronl/tero micioplz~l la Biongn. 

Fabaceae 
Croroiorin triontana Roth 
Des,nodiutzr rhytidophylium F. Muell, ex Benth 
Dei.modium IriJIonii,, (L.) DC. 

Goodeniaccae 
Goodenenio rorundtfoiio R.Bi. 
Velleioporodoxri R.Br. 

Lamiaceae 
Ajupo ousrroiis R.Br. 
Anisomeies inoiaborico (L.) R B r .  ex Simr 

Liliaceae 
Dioneiio cocriiiea Simr var. vannola R. Henderson 
Tricory,,e elolio, R.Br. 

Lnbeliaccae ~~~~ 

Lobeim pulpirroscenr R.Br. 
Orchidvceae 

Dipodiu,n vmiegnlurn hl .  Cletnenri & D. Jones 
Diuds clirysonlho D. Jones & M. Cle~nentr 

Echinopogon niirnns C.E.  Hubbard 
Enioiosio rrncro (R.Bi.) Hughes 
Ernpmslir sororio Damin 
Erc,,,ocl~loo bm~on,io,o Hackel 
1,,7pe,rrro c,v/indiicn (L.) Bcauv, var ,  nrajor (Ne ts )  

C.E. Hubbard 
Opiis,nenus o~)?ni i t is (RBr . )  R .  8: S.  
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Panicurn ejjiisu,,i R.Br. v a r .  efJus,!m Scrophiilaiiaceae 
Sorghum ieiociodum (Hackel) C.E. Hubbard Lininophiio sp.  
Themedo liiondia Forsskal Stylidiaccae 

Polygalaceae Sfylidium gi-nminr/oiium Swariz en Willd 
Poiyguio jyponico HauLt. Violaceae 
Poiygoia iinarifilio Willd. Hybanthus enneuspermus (L.) F .  Muell. 

Polypodiaceae Vioia belonic(foiia Sniith 
Drynnria rigidula (Sw.) Bedd. Xanthorrhoeacrae 

Rubiaceae LomandiufiiiJormis (Thunb.) Britien 
Sperrnncoce muilicauiis Benth. Lotnnndro iongi/o!in Labill. 




