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Abstract   

The Purple-flowered Wattle ( Acacia purpureopetala ) is the only wattle with purple or 

pink flowers. The species is known only from the Herberton -Irvinebank region in north 

Queensla nd, Australia. Its conservation assessment of Critically Endangered under 

Commonwealth legislation has been based on an estimated total population of 500 

individuals in 10 ôpopulationsõ with an area of 8.6 hectares. Over six years, we 

examined 24 patches o f A. purpureopetala , 21 with either population counts and 

measurement of patch area or estimates of these. We provide a morphological 

description of the species, notes on reproduction, an updated estimate of the total 

population, number of sub -populations and area occupied, and notes on site 

characteristics. The Purple -flowered Wattle is a small shrub with limited root 

development, sparse and diffuse flowering and seed set, and evidently limited 

capacity for seed dispersal. In 21 patches, we conservatively estimate there to be 

just over 7,000 adults in patches summing to 20.4 hectares. Patches occur in a 

diversity of landscape settings but consistently on harsh sites with a sparse grass layer, 

this and other evidence suggesting that the species is an obligat e seeder intolerant 

of frequent fire. Infrequent disturbance such as grading of firebreaks and mining 

appears to have promoted establishment of individuals in some patches, but many 

patches lack any current or obvious historic disturbance. Purple -flowered Wattle is 

known from 16 sub -populations with an Extent of Occurrence of 634 km 2. 

Notwithstanding the increased population estimate, Purple -flowered Wattle remains 

an extremely rare species whose conservation warrants high -level consideration.  
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Introduction  

The Purple-flowered Wattle (Acacia purpureo-
petala F.M.Bailey) is a taxonomically distinct 
species and unique among Australian wattles in 
having pink to mauve flowers (Fig. 1) (WWW 2018). 
It occurs only within a radius of about 25 km of 
Irvinebank in northern Queensland (centred on 
17°24'S by 145°14'E) (Fig. 2), where it is known 
from 10 sub-populations occupying 8.6 hectares 

with an estimated total population of 500 plants 
(TSSC 2010) (see also Appendix 1). It is listed as 
Vulnerable by the Queensland Government and 
Critically Endangered by the Commonwealth 
Government. It is thought to be under threat from 
loss of habitat to mining and damage from 
roadworks and other infrastructure (TSSC 2010). 
Further, its relationship with fire is ambiguous, as it  
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Figure 1. The colour of the flowers of Purple-
flowered Wattle (Acacia purpureopetala) is 
unique among Australian wattles, other species 
mostly having white, cream, yellow or gold 
flowers, or rarely red. 
The ball-shaped inflorescence is c. 10 mm in 
diameter. All photos are by Simon Gleed. 
 

may require fire for germination (TSSC 2010) but 
might also be threatened by inappropriate fire 
regimes. A parallel ambiguity exists with regard to 
mining, with the species known to colonise old 
mine sites yet obviously threatened by clearing for 
mining. And yet, much of this is speculative; 
remarkably little is known about the species 
conservation and ecology and we know of no 
literature about it. Indeed, as we will show, even 
the formal morphological description of the 
species is scarcely adequate.  

A few studies of threatened or naturally rare 
Acacia species provide potential context for our 
study. Acacia ramiflora is a threatened species 
occurring in fire-prone environments inland from 
Townsville. Williams et al. (2004) found that most 
adults survived fire by re-sprouting from 
subterranean buds, and that fire promoted 
germination. Fire also promoted germination of 
two Western Australian taxa threatened by land  
  

 

Figure 2. Extent of Occurrence (EoO; grey shading) of the Purple-
flowered Wattle (Acacia purpureopetala). 
EoO is the minimum convex polygon taking in all known records of 
the species. See Discussion for more information. Lines are main 
roads. Map prepared by Steve Murphy. 
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clearing, Acacia aprica and A. cochlocarpa subsp. 
cochlocarpa, but weeds suppressed seedling 
survival (Yates & Broadhurst 2002). Millar et al. 
(2013, 2014) demonstrated that naturally 
fragmented populations of A. woodmaniorum 
displayed genetic divergence but also that pollen 
dispersal provided a surprising level of connectivity 
between fragments. 

In this paper, we provide a much-expanded 
morphological description of A. purpureopetala 
and notes on its reproductive biology, and report 
the results of surveys for the species including, for 
some sub-populations and patches, measurements 
or estimates of population and patch area. 

Methods  

From 2012 to 2018, during the course of natural 
history explorations of the Herberton region, 
surveys of the species, and engagement with the 
rehabilitation of a disused mine, we have 
encountered A. purpureopetala at 24 sites 
(hereafter patches). Of these, four have been 
previously reported (TSSC 2010; DEE 2014), one 
was discovered by the late Saeed De Ridder, four 
jointly by Saeed and SJG, two jointly by Tom De 
Ridder and us (SJG, DCF); we discovered the 
remaining thirteen patches. 

In addition, from February to October 2018, SJG 
made weekly visits to a mine rehabilitation project 
close to the town of Irvinebank, with A. purpu-
reopetala one of the major foci of his activities. 
Fifty-two plants (23 mature, 29 juveniles) were 
identified for translocation (Vallee et al. 2004) 
because they were threatened by rehabilitation 
works. These were excavated in May 2018 in 
accordance with a Protected Plant Clearing Permit 
(permit number WA007143) issued under Section 
15 of the Nature Conservation (Administration) 
Regulation 2006 by the Queensland Department of 
Environment and Science. The weakly structured 
sand or shaly metamorphic substrate occasionally 
fell away from plants, providing a rare opportunity 
to examine the roots.  

For the purpose of this paper, we employ the 
following terms when describing the geographic 
occurrence of A. purpureopetala: 

¶ patch: any contiguous group of plants 
with a gap of no more than 50 m 
between individuals; and 

¶ sub-population: a patch, or set of patches 
with a gap between nearest patches of 
no more than 1.0 km, that is separated 
from the nearest other patch (hence sub-
population) by more than 1.0 km.  

Our definition of patch partly reflects the 
practicalities of searching for nearby plants, but 
also that A. purpureopetala plants tend strongly to 
be aggregated mostly within a metre or two of 
each other with surprisingly few outliers. Based on 
evidence of limited capacity for seed dispersal 
presented in this paper, it seems reasonable to 
assume that dispersal of seeds beyond patches is 
infrequent. Our definition of sub-population is 
ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ΨǇƻǇǳƭŀǘƛƻƴΩ ŦƻǊ 
the species by TSSC (2010) and DEE (2014). It 
provides a first pass match against sub-population 
as defined for Red List assessment as 
άƎŜƻƎǊŀǇƘƛŎŀƭƭȅ ƻǊ ƻǘƘŜǊǿƛǎŜ ŘƛǎǘƛƴŎǘ ƎǊƻǳǇǎ ƛƴ ǘƘŜ 
(global) population between which there is little 
demographic or genetic exchange (typically one 
successful migrant individual or gamete per year or 
ƭŜǎǎ ΦΦΦύέ όL¦/b н012; see also IUCN S&PS 2016). 
Genetic exchange between sub-populations is 
likely to be mainly by pollen dispersal (which is 
vectored by insects in most wattles lacking 
phyllodineous nectaries [Stone et al. 2003]). 
However, dispersal of pollen at distances 
somewhat greater than 1 km has been reported in 
another wattle with a naturally-fragmented 
distribution (Millar et al. 2014). 

Patch area was defined quantitatively for 16 
patches. We defined patch area as the minimum 
convex polygon incorporating all known plants in 
the patch. In the field, we first identified the 
perimeter of patches by working around the patch 
margin exploring out c. 20 m from the outermost 
known plants and marking perimeter plants with 
flagging tape as we went. We then recorded the 
location of perimeter plants with a GPS (Global 
Positional System). Data from the GPS was 
downloaded as Universal Tranverse Mercator 
(UTM) coordinates, for which the units are metres. 
Coordinates were imported into a graphics 
package, plotted in plan view, the outermost 
connected to form a convex polygon, and a fine 
grid of squares of known size imposed over the 
resulting polygon (Fig. 3). We then counted the 
squares contained within the polygon, estimating 
the area for those intersected by the polygon 
boundary to 0.1 square. The number of squares  
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Figure 3. Example graphic for calculation of patch 
area. 
The example patch is real, with Eastings and 
Northings standardised to an abitrary base point to 
conceal its location. Black dots are perimeter 
plants for which coordinates were recorded, with 
select plants shown numbered as part of the 
sequence connected by the dashed line. The solid 
red line is the convex polygon from which patch 
area was calculated. Minor grid squares are 4 x 4 m 
and major grid squares (with ticks and labels) are 
20 x 20 m. 
 

was then converted to area. This method has a 
high level of precision. 

Acacia purpureopetala plants were counted 
comprehensively for six patches and in sample 
plots in a further two patches. Plants showing 
compound leaves (seedlings), and those not 
showing them but up to c. 10ς15 cm tall with little 
or no branching of the primary shoot, were 
counted as juveniles. This accords with our 
observation of the size at which no flowering or 
fruiting was observed. In small patches (e.g.  
<0.01 ha) and smaller plots, counting individuals is 
a straightforward procedure. In some others, site 
features provided marks allowing the patch to be 

sub-divided and thus surveyed systematically. In 
one large patch (0.66 ha) with many individuals 
(Fig. 3), we established an adjacent baseline and 
divided the patch into c. 5-m wide transects 
perpendicular to the baseline using two 100-m 
tapes one transect at a time, starting at one end 
and moving one tape across after completing each 
transect count. We counted A. purpureopetala 
plants present on each transect, moving along the 
transect side by side. This patch took about ten 
hours (20 person-hours) to count. 

Where the distinction between adult and juvenile 
plants is available we have included only the 
number of adult plants in our estimate of total 
population. For estimates of <20 individuals, we 
have allocated an arbitrary population of ten 
plants. In summing patch areas, we have allocated 
an abitrary 0.005 ha for areas <0.01 ha. 

Morphology  

A morphological description of the species is 
available at WWW (2018) and almost identically in 
Maslin (2001). In summary: Acacia purpureopetala 
ƛǎ ŀ άǎǇǊŀǿƭƛƴƎ ҕǇǊƻǎǘǊŀǘŜ ǎƘǊǳō ǘƻ лΦр Ƴ ƘƛƎƘέΦ ¢ƘŜ 
leaf-like phyllodes are leathery, slightly 
asymmetric, 15ς35 mm long and 4ς6 mm wide, 
with a small, asymetrically placed point (mucro), 
prominent mid-vein and margins (Fig. 1), and fine 
downy hairs (puberulous) at least along the 
margins. The inflorescence is a single ball-shaped 
cluster of 15ς20 mauve-pink flowers on a stalk  
7ς15 mm long (Fig. 1). Seed pods (Fig. 4) are 
άƴŀǊǊƻǿƭȅ ƻōƭƻƴƎ ǘƻ ŜƭƭƛǇǘƛŎŀƭΣ ǘƻ ол ƳƳ ƭƻƴƎΣ  
4ς7 mm wide, normally 1ςо ǎŜŜŘŜŘέΣ ǘƘƛƴƭȅ 
leathery and somewhat crusted, drying brown. 
{ŜŜŘǎ ŀǊŜ άƭƻƴƎƛǘǳŘƛƴŀƭΣ ŎƛǊŎǳƭŀǊ ǘƻ ǿƛŘŜƭȅ ŜƭƭƛǇǘƛŎΣ 
compressed, 4ςр ƳƳ ƭƻƴƎέ ŀƴŘ ƭŀŎƪ ŀƴ ŀǊƛƭΦ  

The following additional morphological information 
is based on our observations and comparison with 
other published work.  

Mature A. purpureopetala plants generally have a 
small number of low-arching (semi-procumbent) 
primary branches that radiate from the central 
growth point, forming a rosetted, low dome with 
age (Fig. 5). These branches are at most sparingly 
further branched, mainly towards the tips. The 
species rarely grows more than 60 cm tall and  
1.2 m in diameter, with a typical mature height of 
20ς40 cm. Simmons (1981) reported plants to 3 m 
diameter but we have never located a specimen of 
such dimensions; however, we have frequently  
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Figure 4. The seed pods of Purple-flowered Wattle 
(Acacia purpureopetala) usually contain one to 
three seeds, rarely four or five.  
The pod is about 15 mm long. 
 
 

 
Figure 5. Purple-flowered Wattle (Acacia 
purpureopetala) has arching branches and 
develops a domed structure with age. This shrub 
is about 75 cm in diameter and 35 cm high. 
 

observed 2ς5 well-developed adult plants growing 
in close proximity to each other, giving the 
impression of one large plant. The growth form 
described above is best developed in open sites or 
in the open understorey of woodland; however, 
when growing amongst dense low shrubs of other 
species, A. purpureopetala tends to be poorly 
formed and scraggly. 

The primary branches of mature plants are 
characteristically dull red-brown and angular in 
cross-section, and often have blunt prickles that 

are vestiges of stipules from the bases of old 
phyllodes. Smaller branches of younger plants are 
typically grey-green with less lignin development 
and thus are softer. The phyllodes are grey-green 
(Figs. 1,4), though somewhat greener on juvenile 
plants. The ball-shaped flower clusters are about 
10 mm diameter or less and are pink to pale purple 
(Fig. 1). Seed pods are flattened with swellings 
around seeds and a beak at the distal end (Fig. 4,6). 
Fresh seed pods are grey-green, a similar colour to 
the phyllodes and thus not at all obvious. When 
dry, pods turn pale brown, slowly splitting open 
lengthways, and contain between one and three 
seeds (Fig. 6), occasionally four or five. Seeds are 
hard, lustreless black, typically circular and 
flattened, measuring approximately 4-5 mm 
diameter by 1.5 mm thick, with a shallow pit on 
their flattened faces (Fig. 6). 

Seedlings of A. purpureopetala are erect and 
initially unbranched to about 10 cm high (Fig. 7). 
Seedlings to about 5ς8 cm high have bipinnate 
leaves which are pale grey-green and sparsely 
covered in very fine pale hairs. Taller juveniles 
plants develop phyllodes like an adult plant on new 
growth and do not retain the bipinnate 
paedomorphic foliage. Stems of juvenile plants are 
green, slightly angular and often covered in fine 
pale hairs. The stipules are easily seen and retained 
on the plant through to its adult form, at which 
stage, they harden and form prickle-like 
appendages. 

 

 
Figure 6. Single-seeded pod and seed of Purple-
flowered Wattle (Acacia purpureopetala). 
The seed is about 5 mm in diameter by 1.5 mm 
thick. 
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Acacia purpureopetala is rather shallow-rooted 
(rarely more than 30 cm deep) and lacks a deep tap 
root (Fig. 8). The main root component radiates to 
the approximate outer diameter of the branches 
and foliage. There is no lignotuber or rhizome and 
little obvious development of root nodules. Roots 
are quite thick and not protected by a secondary 
ƭŀȅŜǊ ƻŦ άōŀǊƪέ ŀǎ ŦƻǳƴŘ ƛƴ ǎƻƳŜ Ǉƭŀƴǘǎ ƎǊƻǿƛƴƎ ƛƴ 

sub-xeric sclerophyll mountain environments in 
north Queensland (SJG, personal observations). 
There is limited development of secondary lateral 
roots, and fine tertiary roots are lacking or poorly 
developed, though the scarcity of fine roots could 
be a function of excavation occurring in the (early) 
dry season as some tropical plants have seasonally-
deciduous fine roots (Janos et al. 2008). 

  

  

Figure 7. Wild seedlings of Purple-flowered Wattle (Acacia purpureopetala) (a. 4 cm high; b. 8 cm high) 
showing initial development of bipinnate leaves (paedomorphic foliage) followed by development of 
mature phyllodes. 
 

a 

b 

 

Figure 8. Excavated small 
adult Purple-flowered 
Wattle (Acacia purpureo-
petala) showing limited 
root development and 
divergence from a vertical 
tap root less than 20 cm 
below the ground. 


