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Summary   We describe preliminary results of a sur-
vey of the distribution and abundance of non-native 
plant species in the riparian zones of the Burdekin 
River and its major tributaries in north-east Queens-
land. Forty nine species were recorded, including four 
Weeds of National Signifi cance (WONS) and two other 
plant species declared under Queensland legislation. 
The 26 sites typically had more than twenty non-na-
tive plant species present although most were usually 
present at very low abundance. Five species were both 
present at >50% of sites and relatively abundant at 
those sites. These were the pasture grasses Cenchrus 
ciliaris L., Urochloa mosambicensis Dandy and Pani-
cum maximum Jacq., and the woody species Crypto-
stegia grandifl ora R.Br. and Ziziphus mauritiana Lam. 
The non-native fl ora included a wide variety of growth 
forms. These data indicate the prevalence of non-na-
tive plant species in the riparian zones of the Burdekin 
River and suggest a capacity to greatly alter northern 
riparian plant communities.
Keywords    Dry tropics,  Queensland,  riparian,  survey, 
 weeds.

INTRODUCTION
Weeds are typically unevenly spread across landscapes 
(Grice et al. 2000). Riparian zones seem especially 
prone to weed invasion, probably because they are 
usually more mesic, have more fertile soils and aid 
water-dispersed plants. Knowledge of the patterns 
of weeds across landscapes, and an understanding of 
the means whereby those patterns arise, can enhance 
our capacity to develop catchment- and regional-scale 
management strategies.

In this paper we present preliminary data describ-
ing the patterns of distribution and abundance of non-
native plant species in the riparian zones of the upper 
Burdekin catchment in north-east Queensland. The 
survey is designed to allow testing of the hypotheses 
about spatial patterns of weed abundance. For example, 
that weeds are more frequent in:
i. the upstream parts of the catchment;
ii.  tributaries that fl ow from the east; and
iii.  areas close to Charters Towers (the main town in 

the catchment).

The completed work will also compare the rela-
tionships between distributions of different weed spe-
cies and identify any emergent ‘weed complexes’. The 
results will inform catchment-scale management strat-
egies and improve understanding of the processes of 
weed invasion of tropical Australian riparian zones.

MATERIALS AND METHODS
Study area   The Burdekin River drains an area of 
approximately 130,000 square kilometres west of the 
coastal ranges in north-east Queensland. It fl ows into 
the inner lagoon of the Great Barrier Reef near Ayr 
(19°34´S, 14°24´E). The upper Burdekin is that section 
of the river upstream of Lake Dalrymple which was 
created by the construction of the Burdekin Falls Dam. 
For much of its length, the upper Burdekin fl ows in an 
approximately south-easterly direction with tributaries 
joining it from both east and west. Average annual rain-
fall varies across the catchment from about 500–2600 
mm with around 80% falling between December and 
March. The catchment of the upper Burdekin River 
is used principally for extensive grazing though the 
ranges that form the eastern watershed of the catch-
ment are heavily forested

Sampling   During the dry season of 2003, 26 sites 
were surveyed in the riparian zones of the Burdekin 
River and four of its major tributaries (Fanning River, 
Keelbottom Creek, Star River and Fletcher River). The 
sites were evenly spread over approximately 500 km 
of river frontage.

Each site was surveyed using 90 10 × 5 m plots, 
distributed along nine 100 m transects. Transects were 
aligned parallel to the direction of fl ow of the river and 
together sampled a 500 m length of river frontage. At 
each site, three transects were located on the lower 
bank, three on the slope of the levee and three on the 
upper part of the levee. Analyses presented in this 
paper were for whole sites, not individual plots.

For each plot, percentage cover of each non-native 
plant species was estimated. Data on the composition 
of the native components of the vegetation, river mor-
phology and geology were also collected but these are 
not reported here. 

How abundant and widespread are riparian weeds in the dry tropics 
of north-east Queensland?
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RESULTS
A total of 49 non-native plant species were 
recorded at one or more of the 26 sites sur-
veyed. These included four Weeds of Na-
tional Significance (WONS) (Cryptostegia 
grandiflora, Lantana camara, Parkinsonia 
aculeata and Parthenium hysterophorus 
http://www.weeds.org.au/natsig.htm#list) and 
two other species (Jatropha gossypifolia and 
Ziziphus mauritiana) that are declared plants 
in Queensland (Table 1). 

The non-native species identifi ed include 
trees, shrubs, vines, annual and perennial 
grasses, and forbs and succulents. Five species 
are signifi cant pasture grasses in the region and 
two are important pasture legumes (Stylosan-
thes hamata and S. scabra).

The non-native species vary greatly in both 
their frequency of occurrence and abundance 
across the 26 sites (Figure 1). Twenty four spe-
cies were present at more than 50% of the sites 
surveyed. Cryptostegia grandifl ora was present 
at every site surveyed. 

DISCUSSION
These preliminary data on the distribution and 
abundance of non-native plant species in upper 
Burdekin riparian zones reveal a diverse non-
native fl ora, dominance of the non-native fl ora 
by a small group of species, and a prevalence 
of weeds in general.

Non-native species fall into three loose 
groups: 
i.  species that occur at a high proportion of 

sites and that have relatively high overall 
abundance (‘dominant species’); 

ii.  species that are moderately abundant, that 
vary in frequency of occurrence, but that 
occur at more than 20% of sites (‘common 
species’); and

iii. species that are present in low abundance 
whether they are present at few or many 
sites (‘rare species’).

The ‘dominant species’ are the pasture grasses 
C. ciliaris, P. maximum and U. mosambicensis, 
the annual forb P. hysterophorus, and the woody 
species C. grandiflora, J. gossypifolia and 
Z. mauritiana. These ‘dominant species’ are the 
ones most likely to effect signifi cant ecological 
change at a landscape or regional scale.

Among the ‘common species’ are the 
nationally important weeds Lantana camara, 
Jatropha gossypifolia, Parthenium hystero-
phorus, Xanthium occidentale and Ricinus 

Table 1.   Non–native plant species of upper Burdekin 
riparian zones. WONS are shown in bold. Species declared 
under Queensland legislation are underlined. 

Scientifi c name Common name

Trees and shrubs

Acacia farnesiana (L.) Willd. mimosa
Calotropis procera (Aiton) W.T.Aiton calotropis
Datura stramonium L. thornapple
Jatropha gossypiifolia L. bellyache bush
Lantana camara L. lantana
Parkinsonia aculeata L. parkinsonia
Ricinus communis L. castor oil plant
Stylosanthes scabra Vogel seca stylo
Ziziphus mauritiana Lam. chinee apple

Vines

Cryptostegia grandifl ora R.Br. rubber vine
Passifl ora foetida L. stinking passion fruit

Grasses and sedges

Bothriochloa pertusa (L.) A.Camus Indian couch
Brachiaria humidicola (Rendle) Schweick. humidicola
Cenchrus ciliaris L. buffel grass
Cenchrus echinatus L. Mossman River grass
Chloris barbata Sw. purpletop Rhodes 
Cyperus rotundus L. nutgrass
Digitaria ciliaris (Retz.) Koeler summer grass
Melinis repens (Willd.) Zizka red Natal grass
Panicum maximum Jacq. Guinea grass
Urochloa mosambicensis (Hack.) Dandy sabi grass
Urochloa panicoides P.Beauv. liverseed grass

Forbs

Acanthospermum hispidum DC. star burr
Achyranthes aspera L. –
Alternanthera betttzickiana Standl. –
Argemone ochroleuca Sweet Mexican poppy
Asclepias currassavica L. red–head cottonbush
Chamaesyce hirta (L.) Millsp. asthma plant
Crotolaria goreensis Guill. & Perr. Gambia pea
Crotolaria spp. –
Hyptis suaveolens (L.) Poit. hyptis
Parthenium hysterophorus parthenium
Senna occidentalis (L.) Link –
Sida acuta Burm. spiny head sida
Sida cordifolia L. fl annel weed
Sida spinosa L spiny sida
Sida subspicata F.Muell. ex Benth. spiked sida
Solanum nigrum L. blackberry nightshade
Solanum torvum Sw. devil’s fi g
Stachytarpheta jamaicensis (L.) J.Vahl Jamaican snakeweed
Stylosanthes hamata (L.) Taub. verano
Tradescantia albifl ora Kunth. tradescantia
Tribulus terrestris L. caltrop
Tridax procumbens L. tridax daisy
Triumfetta pentandra A.Rich. sabi grass
Urena lobata L. urena burr
Xanthium occidentale Bertol. noogoora burr

Succulents

Opuntia stricta (Haw.) Haw. prickly pear

http://www.weeds.org.au/natsig.htm#list
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capacity of the non-native fl ora to transform riparian 
communities.

The small number of sites on which this paper 
is based does not allow an effective analysis of the 
regional-scale patterns of weed abundance. The survey 
is being expanded to more comprehensively cover the 
riparian zones of the Burdekin River and all of its 
major tributaries north of Lake Dalrymple.
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communis, and the stoloniferous grass Bothriochloa 
pertusa. 

Data presented here demonstrate that the riparian 
zones of north-eastern Australia are prone to invasion 
by a large number of non-native plant species, many 
of which are recognized as signifi cant weeds. This 
confl icts with national patterns of weed species rich-
ness (Commonwealth of Australia 1996) and the as-
sessment made by Humphries et al. (1991) in relation 
to continental patterns of plant invasion in Australia. 
Humphries et al. (1991) argued that weed infestations 
in northern Australia are characterized by ‘single spe-
cies covering hundreds of square kilometres’, whereas 
weeds in south-eastern Australia are typically occur as 
‘a mosaic of multi-species infestations’. The current 
small data set for upper Burdekin riparian zones does 
not support this idea. At the scale of the individual site, 
weed infestations of the upper Burdekin riparian zone 
consist of numerous species even though most of the 
weed cover belongs to a very few species. 

An analysis of data from the Dalyrmple Shire, 
which is made up primarily of the catchment of the 
upper Burdekin River and its tributaries, dealt with 
weeds of non-riparian habitats (Grice et al. 2000). 
It established that C. grandifl ora and Z. mauritiana 
are unevenly spread across the region and reach their 
highest abundance close to Charters Towers. The ap-
parently high frequencies of some weeds in the data 
reported here is consistent with the Dalrymple fi nding 
in that the area covered by the riparian survey encom-
passes that region of Dalrymple Shire in which high 
frequencies of C. grandifl ora and Z. mauritiana were 
recorded. Riparian zones occupy only a small propor-
tion of the landscape in the dry tropics of Australia. 
Grice et al. (2000) estimated that approximately 6% of 
the Dalrymple Shire consists of riparian zones, where 
riparian zones were defi ned as those areas within 100 
m of primary or secondary streams. However, riparian 
zones within rangelands appear to be a major focus 
for invasion by non-native plant species. Many of the 
species reported in this survey are not recognized 
as obligatorily riparian species. This is the case, for 
example, for Bothriochloa pertusa, a grass that is 
widespread and abundant within the Burdekin catch-
ment and is especially prevalent where native tussock 
grasses have been subject to heavy grazing (Jones and 
Kerr 1993).

It is noteworthy that the non-native fl ora of Bur-
dekin riparian zones includes species of a wide variety 
of growth forms, which is likely to add to the overall 

Figure 1.   The relationship between species abun-
dance (per cent cover) and species frequency (per 
cent of sites at which species was present).
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