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Abstract
Effective and efficient weed management 
requires an understanding of the weed’s 
distribution at catchment and regional 
scales. Approximately 1100 km of rivers 
and creeks of the Cape River catchment 
in north Queensland Australia were 
aerially surveyed for Parkinsonia ac-
uleata in October 2002 to determine the 
distribution and extent of the weed in 
this catchment. 

Parkinsonia aculeata is an important 
environmental weed of relevance to 
the grazing industry in Northern Aus-
tralia. Graziers and government bodies 
expressed an interest in controlling the 
weed in the Cape River catchment and 
information on the weed’s location and 
distribution were therefore required to 
plan the control strategies. P. aculeata 
were patchily distributed throughout 
the catchment. It was principally located 
in the southern reaches of the catchment 
along the two main rivers, the Cape and 
Campaspe. Fewer P. aculeata were ob-
served along the tributaries. In general 
the weed was found either in, or in close 
proximity (<1 km) to, the riparian zone, 
where the riparian zone was defined as 
an area within 50 m of a river or creek. 
The basis for the current distribution and 
implications for control are considered. 

Introduction
For weed management strategies to be 
effective it is important to understand the 
distribution of weeds at both catchment 
and regional scales. At the regional scale 
an understanding of the weed’s invasion 
process may be elucidated and used to 
develop management strategies, provided 
that information about its habitat and dis-
tribution is available. Information about 
the geographic distribution of a weed may 
be acquired remotely via airborne or satel-
lite imagery if the spectral characteristics 
of the weed vary from those of the other 
species encountered. Alternatively data 
may be acquired via ground survey, land 
user surveys or visual aerial surveillance 
using a trained observer. 

The shrub Parkinsonia aculeata, (parkin-
sonia, Jerusalem thorn; Caesalpiniaceae) 
was introduced to Australia from North 
America and is now widespread in 

Queensland, the Northern Territory and 
Western Australia where it is a declared 
weed. It has also been declared a Weed of 
National Significance (Thorp and Lynch 
2000). P. aculeata principally inhabits 
riparian zones and other areas subject to 
flooding. 

In this paper we describe the distri-
bution of P. aculeata in the Cape River 
catchment, a rangeland area south-west 
of Charters Towers in north Queensland 
(Figure 1), and consider the implications 

of this distribution for management strat-
egies.

It was too expensive to survey the en-
tire Cape River catchment remotely and 
too time consuming to ground survey. 
Although graziers had previously been 
surveyed (QDPI unpublished data), ex-
tensive ground truthing would have been 
required to standardize their assessments 
of P. aculeata. The principal tributaries of 
the Cape River catchment only were sub-
sequently surveyed using visual surveil-
lance from the air. 

Methods
Study area
The Cape River catchment occupies an 
area of approximately 2 million ha, has 
an average rainfall of between 550 mm 
and 650 mm per annum and is used pri-
marily for cattle grazing. The Cape River 
catchment is a part of the catchment of the 
Burdekin River. The catchment consists of 
two sub-catchments comprised of north-
ern and southern tributaries. The rivers 
generally flow west to east and the two 
principal rivers are the Cape River and 
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Figure 1. Location of the Cape River catchment in Queensland.
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its main tributary the Campaspe River, 
which meet in the south-eastern section of 
the catchment (Figure 2). 

Mundic Creek, Powlathanga Creek, 
Balfes Creek, Homestead Creek and 
Lascelles Creek drain the north-west-
ern part of the catchment and flow into 
the Campaspe River. Collectively, these 
creeks and rivers constitute the northern 
tributaries. Betts Creek also drains part 
of the northern portion of the catchment, 
but along with Manoa Creek and Broadly 
Creek, flows into the Cape River, and it 
is therefore grouped with the southern 
tributaries. Other creeks that flow into 
the Cape River include Warrigal Creek, 
Amelia Creek and Blowhard Creek. After 
its confluence with the Campaspe River, 
the Cape River flows into Suttor River and 
the Burdekin Dam.

The principal rivers (Table 1) of the 
Cape River catchment (Figure 2) were sur-
veyed visually from the air using a two-
seat Robinson helicopter flying at a height 
of approximately 40–50 m at 80–100 km 
h-1. The survey was conducted between 
October 9 and 11 2002, when P. aculeata 
was in flower and easy to identify from 
the air. At this altitude the weed could 
be identified from a distance of 2–3 km. 
Substantial populations of P. aculeata had 
previously been identified in the lower 
part of the catchment. Therefore, 5 km 
wide transects, parallel to the Cape River 
and east of the Gregory Developmental 
Road (Figure 2) were flown in this portion 
of the catchment. 

When either the observer or pilot 
sighted the weed, we flew over the weed 
and its location was recorded using a geo-
graphical positioning system linked to a 
hand-held computer. The abundance of 
P. aculeata at any particular location was 
recorded using a scoring system such 
that more scores were logged where more 
plants were observed (Table 2). 

Results
Parkinsonia aculeata was prevalent but 
patchily distributed throughout the Cape 
River catchment. A total of 975 scores, 
representing either an individual plant 
of P. aculeata or a population of up to four 
individuals (Table 2), were logged during 
the survey. The majority of scores were 
generally located along the Campaspe and 
Cape Rivers themselves, rather than their 
tributaries. More scores were recorded 
in the south-eastern portion, particularly 
below the confluence of the Cape and 
Campaspe Rivers (Figure 2). 

The cumulative density (number of 
scores logged) as a function of distance 
(km) upstream from the mouth of the 
Cape River is skewed (Figure 3), indicat-
ing that the distribution along the river 
was not uniform. If P. aculeata was uni-
formly distributed along the 281 km of the 
Cape River, 1.84 scores would have been 

observed per kilometre on the river. An 
increase in the gradient of the probability 
density function implies the P. aculeata 
is dense relative to elsewhere along the 
river. A reduction in the gradient of the 
probability density function implies the 
P. aculeata are scattered. Dense popula-
tions were evident between 20 km and 50 
km and between 80 km and 115 km from 
the mouth of the river. No scores were 
evident beyond 219 km. Eighty per cent of  

Table 1. Creeks and rivers surveyed in the Cape River catchment surveyed 
and their approximate lengths.

Northern tributaries Length (km) Southern tributaries Length (km)

Campaspe River 164 Cape River 281

Homestead Creek 25 Betts Creek 57

Balfes Creek 77 Broadly Creek 103

Powlathanga Creek 23 Manoa Creek 87

Mundic Creek 13 Blowhard Creek 49

Lascelles Creek 17 Amelia Creek 114

Warrigal Creek 85

Table 2. The scoring system used to 
record the abundance of P. aculeata.

Number of scores 
recorded for a 
single location

Approximate 
abundance 

1 1–4 plants

2 5–10 plants

3 10–15 plants

4 >15 plants, <30 plants

Figure 2. Distribution of P. aculeata within the Cape River catchment in 
north Queensland. 
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P. aculeata infestations on the Cape River 
are located in the lower 115 km of the 
river. 

The variation in slope of the probability 
density function suggests the individual 
scores, entered during the survey of P. 
aculeata along the Cape River, are disjoint 
and maybe geographically grouped. 

The survey data were subsequently 
explored to determine how tightly P. 
aculeata are grouped. Scores representing 
P. aculeata were considered to be a part 
of a single group if they were within 1.6 
km of each other. This definition was also 
used to calculate the area invaded by P. 
aculeata, where a circle with radius of 0.8 
km was generated around each point. The 
detailed spatial information on shrub dis-
tribution required to calculate the degree 
of small scale clumping was unavailable. 
Therefore the distance of 0.8 km between 
scores was arbitrarily chosen. A greater 
distance would have resulted in fewer 
groups. Using this method, an individual 
score was assumed to occupy an area of at 
least 200 ha, so that the total area infested 
is overestimated. Sixty two separate P. 
aculeata groups were identified, together 
occupying 2.8% of the catchment or 5800 
ha. Fifteen of these ‘groups’ were single 
scores. It was assumed that these groups 
covered 200 ha. Four groups had over 100 
scores (Figure 4). These same four ‘groups’ 
accounted for 60% of the area occupied by 
the weed (Figure 5).

Parkinsonia aculeata was found in both 
riparian and upland areas in the Cape 
River catchment. For this study, the ripar-
ian zone was defined as an area within 50 
m of a river or creek. The remainder was 
defined as upland area. A histogram of 
the distance of populations from the river 
showed that 80% of the population was 
within 1 km of the river. However, only 
9% of the population was within 50 m of 
the river, suggesting that the banks and 
bed of the river are relatively free from P. 
aculeata (Figure 6). 

Discussion
Data acquisition
To date, little published information ex-
ists on the distribution and abundance 
of Australian rangeland weed species at 
the regional scale. The aerial survey tech-
nique used in this study was a relatively 
inexpensive way to capture the informa-
tion on the distribution of P. aculeata at a 
regional scale. Other studies have detected 
P. aculeata remotely (Everitt et al. 1995), al-
though information on the spectral charac-
teristics of this species, other plant species 
and the surrounding environment do not 
exist for the region in which we worked. 

Information on the distribution of P. 
aculeata and other weeds within the Dal-
rymple Shire, including the Cape River 
catchment, had been acquired through a 
survey of land holders conducted by the 

Dalrymple Shire Council (R. Shepherd 
personal communication). There were 
inconsistencies between landholders in 
how information was recorded and it was 
difficult to determine the extent of infesta-
tions in some areas. 

Data uses and hypothesis generation
Parkinsonia aculeata occurs in disjunct 
populations scattered across the Cape 
River catchment but mainly within 1 
km of the rivers and creeks. Population 

density varies greatly. The majority of 
populations are in the lower reaches of 
the catchment, although the weed is also 
present in the upper reaches. Management 
strategies should be built on knowledge 
of the weed’s distribution and spread. To 
develop a management strategy, informa-
tion on the dispersal of weeds from both 
dense and light infestations should be 
acquired. Additional information, such 
as the likelihood of recruitment from up-
stream or downstream would be useful in  

Figure 4. Histogram of the number of P. aculeata scores in each geographic 
group. The composition of groups are described in the text.

Figure 3. Cumulative density function for actual () and assumed (—) 
uniform distributions of P. aculeata scores with respect to the distance from 
the mouth of the Cape River. 
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developing strategies for weed manage-
ment at the catchment scale. This informa-
tion is not currently available for P. aculeata 
and the relative importance of these mech-
anisms cannot be assessed solely from the 
regional distribution presented here. 

Hypotheses relating to the distribution 
of woody weeds in rangeland environ-
ments were proposed for other weed 
species of northern Australia, Cryptostegia 
grandiflora R.Br. (rubber vine) and Ziziphus 
mauritiana Lam. (Indian jujube, chinee ap-
ple) (Grice et al. 2000). A weed’s distribu-
tion may reflect the history of its invasion, 
spatial variation in habitat suitability, and 
patterns of anthropogenic disturbance. 
These three hypotheses can be considered 
in relation to P. aculeata. 

First, the current distribution of P. ac-
uleata within the Cape River catchment 
may reflect the history of the species’ 
introduction into the region. The species 
could be most abundant in the lower por-
tion of the catchment because it has been 
present there for a longer period of time. 
There is no information currently available 
to help clarify this point. It is not clear how 
the large infestations in the lower portion 
of the catchment relate to the timing and 
location of the species’ introduction to the 
region. Nevertheless, they may represent a 
focus of introduction. The current disjunct 
populations may be functionally inde-
pendent of one another. This assumes that 
infestations upstream do not interact with 
the infestations downstream. Thus a mon-
itoring and management strategy may 
focus on each of these small populations 
in isolation. If the weed is not transmitted 
from one infestation to another and the 
current population is predominantly a re-
sult of the time of infestation then control 
would be relatively straight forward, and 
the population could be treated without 
concern for re-colonization from infesta-
tions further upstream. However, anec-
dotal evidence from graziers suggests this 
scenario is unlikely, as new populations of 
P. aculeata have been observed at peak dis-
charge (outer extreme of flood level). 

Second, subtle, but important, habitat 
differences across the Cape River catch-
ment may explain why infestations of 
P. aculeata are located principally in the 
lower portions of the catchment. The criti-
cal habitat factors are likely to be soil type, 
vegetation and climate. 

Assuming the infestations are inde-
pendent, the area of invasion can be re-
lated to the factors previously described 
and the management strategies would be 
the same as those for a weed distribution 
that results from an historical introduction 
over an extended time frame. However, in 
this instance control strategies must take 
into account the risk that re-colonization 
may occur from a neighbouring popula-
tion upstream. The chance of recruitment 
may therefore be a function of the distance 

downstream and size of P. aculeata popu-
lations upstream. In this instance a large 
portion of the area adjacent to the riparian 
zone would be continually invaded by P. 
aculeata in the lower reaches of the catch-
ment until the populations upstream were 
eradicated. The recruitment of P. aculeata 
downstream could occur from both the 
existing population and the population 
upstream. The extent of the invasion from 
the upper reaches from the catchment may 
be dependent on a range of factors, such 
as the extent of flooding during the wet 
season. It would be difficult to determine 

what impact the infestations upstream 
have on the downstream populations. 

The third hypothesis is that areas with 
dense or numerous infestations are a 
result of particular anthropogenic distur-
bances that facilitate the proliferation of P. 
aculeata. In the Dalrymple Shire, north east 
Queensland, concentrations of C. grandi-
flora and Z. mauritiana were in the vicinity 
of a mining town around which distur-
bance levels are likely to have been high 
(Grice et al. 2000). There is no evidence 
from the current study to suggest that the 
same was the case for the lower, relative to 

Figure 5. Cumulative density function of the percentage of area occupied by 
discrete groups of P. aculeata. The composition of the groups is described 
in the text.

Figure 6. Histogram of the frequency of P. aculeata score distance (m) from 
creeks or rivers listed in Table 1. 
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the upper, portion of the Cape River catch-
ment. To resolve this question it would be 
necessary to identify, what, if any, types of 
disturbance facilitate the proliferation of P. 
aculeata. Little is known about the effects 
of factors such as grazing or land clearing 
on the invasion of the weed, and it is dif-
ficult to recommend appropriate control 
measures without these insights. 

Probably a range of processes has 
resulted in the current distribution of P. 
aculeata. However a management strategy 
should arguably focus on countering the 
factors that are likely to result in an in-
crease in the current distribution within 
the Cape River catchment. Conventional 
wisdom suggests that, assuming the habi-
tats are connected by the river system, the 
minor populations in the upper reaches of 
the catchment should be controlled to en-
sure that seeds are not transported down-
stream (Flanagan et al. 1996). This assumes 
viable seeds can be dispersed by water 
over long distances and can germinate 
and establish where they are deposited. 
The longevity of seed of P. aculeata has not 
previously been documented. The hydrol-
ogy of these river systems is critical in this 
regard. For example, the extent and spatial 
arrangement of flood plains, and the tim-
ing (season and frequency) and height of 
floods will influence how much and where 
seeds are transported. If the information 
obtained from this survey is augmented 
with information about the habitat it may 
be possible to test these ideas empirically 
using a digital elevation model and histor-
ical flood records and devise management 
strategies that either target or isolate the 
weed populations within the catchment. 

Our data illustrate that even where P. 
aculeata is common, it is distributed un-
evenly across the catchment. When com-
bined with information on spread, this 
finding provides a basis for constructing 
and even testing a model of plant distri-
bution along a river system, in relation to 
the surface hydrology and edaphic char-
acteristics. This model may be used as an 
aid for developing management strategies 
provided sufficient information on habitat 
characteristics and distribution are avail-
able. These studies are essential if manage-
ment strategies are to efficiently remove as 
much of the population as possible, and 
minimize the chance of re-infestation and 
spread. 

In summary the aerial survey enabled 
quantification of the distribution of P. ac-
uleata to be quantified at a catchment scale. 
A habitat preference model for P. aculeata 
may subsequently be developed from 
these data for the Cape River catchment 
and then applied and tested in similar 
catchments. 
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