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Hemiandra gardneri 
 

red snakebush 
 
Conservation Status 
Hemiandra gardneri (red snakebush) is listed as Endangered under the Environment Protection 
and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act). The species is eligible for listing as 
Endangered as, prior to the commencement of the EPBC Act, it was listed as Endangered under 
Schedule 1 of the Endangered Species Protection Act 1992 (Cwlth).  

The main factors that are the cause of the red snakebush being eligible for listing in the 
Endangered category are the severe fragmentation of populations, and the continuing decline in 
the area, extent and quality of habitat and number of populations and of mature individuals.  

Description 

The red snakebush is a prostrate perennial shrub that forms a mat up to 15 cm high and 2 m in 
diameter. Its primary stems are usually up to 40 cm long. The leaves are up to 20 mm long and 
5 mm wide, green or grey-green, with three raised veins on the lower surface and a sharp, rigid 
apex. The dark red to pink flowers are clustered towards the end of the stems. The calyx 
(assemblage of leaf-like sepals at the base of the flower) is bell shaped, two lipped and 5 mm 
long. The corolla tube (fused assemblage of petals) is 14 mm long, with inserted stamens and 
anthers protruding a short way from the mouth of the corolla. Both leaves and calyxes are 
covered with short hairs giving the plant a grey appearance (Leigh et al., and Brown et al., cited 
in CALM, 2004).  

The red snakebush was first thought to be a variety of common snakebush (Hemiandra 
pungens) but is distinguished by the velvety hairs on the leaves and calyx, shortly protruding 
anthers and characters of the corolla (Leigh et al. and Brown et al., cited in CALM, 2004).  

Distribution 
In 2004, there were six red snakebush populations distributed in the general region from the 
Watheroo–Coorow area to the Green Head–Jurien Bay area in Western Australia (WA). Five 
populations were clustered over an estimated range of 15 km between Watheroo and Gunyidi, 
occurring in road reserves along local government and WA main roads, railway easements and 
private property. The sixth population occurred approximately 40 km to the north-west of the 
Watheroo–Gunyidi area. Another population located in the Green Head–Jurien Bay area, 
approximately 90 km to the west of Watheroo–Gunyidi, has not been observed since the original 
herbarium specimen was collected in 1978. Most of these populations occurred on unprotected 
tenure in narrow, linear areas of remnant vegetation (CALM, 2004).  

Herbarium specimens have been collected in the Wubin (1959), Marchagee (1966) and Jurien 
Bay (1978) areas. However, at the time of publication of the Interim Recovery Plan in 2004, the 
species had not since been observed where those specimens had been collected. These 
recorded locations suggest that the red snakebush was far more widespread before much of the 
land in its range was cleared for agriculture. The estimated number of mature individuals of the 
species declined from 2200 in 1982 to 800 in 1999. Further declines were considered likely 
during the period 1999 to 2004 as a result of drought (CALM, 2004). 
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Biology and ecology  
The red snakebush is found growing in deep yellow to yellow-white sand on sandplains and 
hills. It is most abundant in open areas under low woodland of Banksia prionotes (acorn 
banksia), Banksia attenuata (coast banksia), Xylomelum angustifolium (sandplain woody pear), 
Actinostrobus pyramidalis (swamp cypress), Jacksonia eremodendron, Conospermum 
stoechadis (common smokebush) and Verticordia (feather flower) species, occasionally with low 
sedges and grasses. The species has also been described as usually occurring in open heath 
with mallee scrub nearby and associated with Banksia, Hakea, Grevillea, Verticordia and 
Isopogon species (CALM, 2004).  

The red snakebush flowers mainly in September and October. Sargent (1927) discussed the 
characteristics of the petal assemblage and the possibility of the species being bird pollinated. 
Burgman stated in 1983 that seed set was adequate in natural populations, with seedlings 
making up 16.3 % of the total number of plants in the populations studied (Burgman cited in 
CALM, 2004). However, Cochrane noted in 1996 that plants at a population occurring in a rail 
reserve north of Watheroo had flowered profusely without setting much seed (Cochrane 1996 
cited in CALM, 2004). Red snakebush seedling recruitment has been observed to occur mostly 
in open disturbed or cleared areas. However, the mechanisms involved in the response of this 
species to disturbance are not fully understood. Recruitment appears to be poor in medium to 
high-density vegetation (Burgman cited in CALM, 2004).  

The response of the red snakebush to fire is unknown, but as reproduction is likely to be 
stimulated by disturbance, it is likely that an appropriate disturbance regime, such as fire, will be 
beneficial to population regeneration and may be necessary for its long-term survival (CALM, 
2004). 

Propagation using cuttings has been mostly unsuccessful. In 2004, an estimated 900 seeds 
obtained from an estimated 1800 fruits were being stored in the WA Department of Parks and 
Wildlife’s (DPAW) Threatened Flora Seed Centre at -18°C and used in germination trials. The 
germination rate of this seed ranged from 50–100% initially, and 51–80% after one year in 
storage (Cochrane cited in CALM, 2004).  

Given that the red snakebush is listed as Endangered, all known and translocated populations 
are important populations that are necessary for the species’ long-term survival. Any habitat 
where known or translocated populations occur, and remnant vegetation that connects areas of 
habitat where populations occur (this may be necessary to allow pollinators to move between 
populations), is habitat critical to the survival of the species (CALM, 2004). 

Threats 
Road, rail, fence and firebreak maintenance 

Maintenance activities in road and railway easements and firebreaks, and along fences threaten 
all road and rail reserve populations and most populations on private property. These activities 
include grading, construction of drainage channels, powerline works, machinery operations, 
chemical sprayingand the mowing of road or rail reserve vegetation. Several of these actions 
can disturb the species’ habitat and encourage the establishment of weeds (CALM, 2004). 

Edge effects 

Almost all populations are restricted to narrow road and rail reserves with high perimeter to area 
ratios. This results in a large proportion of the species’ habitat being subjected to edge effects 
from adjacent land uses (Lynch, Saunders et al., and Taylor, cited in CALM, 2004). Effects 
include increased wind speed, weed invasion, fertiliser and herbicide spray drift and runoff, 
modified hydrology and altered disturbance regimes, including fire (CALM, 2004). In addition to 
natural weed-dispersing vectors such as wind, water and animals, weed propagules are also 
transported dispersed by vehicles along adjacent road and rail corridors, and firebreaks. 
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Weed invasion and competition 

Weed invasion and competition is a threat to all populations. Weeds suppress plant growth and 
recruitment by competing for soil moisture, nutrients and light. They also increase the risk and 
severity of fire due to the easy ignition of high fuel loads, which are produced annually by many 
introduced grass species, and exacerbate browsing of the species’ habitats by rabbits. Weed 
invasion and competition is more likely to affect seedling recruitment than adult plants (CALM, 
2004).  

Invasive species 

In 2004, browsing by rabbits was known to be adversely affecting two red snakebush 
populations. Rabbits are known to affect individual plants of the species and their habitats by 
browsing on the vegetation, constructing warrens, causing an increase in nutrient levels from 
their droppings, and carrying and dispersing weeds. Seedlings and immature red snakebushes 
have softer leaves than those of mature plants and can be completely defoliated. However, the 
rigid and sharply pointed leaves of mature red snakebushes provide enough protection to 
enable them to tolerate a moderate to high level of browsing (Conn cited in CALM, 2004), 
thereby limiting the establishment of red snakebush seedlings and their recruitment into the 
population. 

Poor recruitment and canopy managment 

The absence of seedlings at most of the red snakebush populations suggests poor recruitment. 
This seems most likely to be due either to an absence of germination triggers or browsing of 
germinants by rabbits, given that seed viability has been known to be high.  

Most red snakebush seedling recruitment has been observed to occur in open disturbed or 
cleared areas, and not in areas dominated by medium to high-density vegetation (Burgman cited 
in CALM, 2004). Therefore, seedling recruitment may require habitat disturbance, such as 
wildfire, in which the ground covering layer of vegetation is removed. If disturbance events are 
absent for longer than the viability of soil-stored seed and the lifespan of individual red 
snakebushes in the population, local population extinction could occur. In addition, the known 
populations are fragmented to such an extent that the chance of populations regenerating or 
establishing in areas of suitable habitat through the dispersal of seeds or other propagules from 
existing populations is greatly reduced (CALM, 2004). 

Thick canopy can result in a lack of recruitment and prevent growth of the plants. 

Fire frequency 

Inappropriate fire regimes may affect the viability of red snakebush populations and affect their 
long-term survival. While the response of the species to fire is unknown, germination appears to 
be stimulated by disturbance and it is likely that occasional fires are needed for the natural 
regeneration of populations to occur. If destructive wildfires occur too frequently for juvenile or 
regenerating plants to reach maturity, reproduce and replenish the soil seed-bank, the store of 
seeds in the soil could be depleted to the extent that successful recruitment fails to occur.  

An additional consideration is the role of fire in promoting the establishment and proliferation of 
weed species in the species’ habitat.  

Modified hydrology 

Flooding or heavy waterlogging of soils has been noted where some red snakebush populations 
occur or have occurred. However, these occurrences seem to be infrequent, and may be 
associated with cyclonic rains. Activities that increase the potential for flooding of areas 
inhabitated by the species to occur are a potential threat to the red snakebush. If the presence 
of surface water in habitat was sustained for a sufficient length of time, the resident population 
could be destroyed. 
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Conservation and Management Actions 
 
Prevent removal or damage of plants or habitat 

• Continue to install, monitor and maintain Declared Rare Flora (DRF) markers at all 
known and translocated red snakebush populations to ensure they remain effective at 
alerting landholders, property managers and maintenance workers and helping to 
reduce potential damage or removal of vegetation in those areas.  

• Continue to install, monitor and maintain Westrail markers where known and 
translocated populations occur in railway reserves. 

• Continue to reposition DRF and Westrail markers, where necessary, to reflect changes 
in population boundaries.  

• Continue to advise proponents of infrastructure construction and maintenance (e.g. 
roads, railway and electricity transmission lines) at managerial and operational levels, 
including consultants and contractors, of the location and purpose of DRF markers. 

• Install, maintain and reposition fencing where necessary to adequately protect 
populations from feral goats, sheep and rabbits.  
 

Implement weed control 
• Develop and implement a weed management plan appropriate to the red snakebush 

using techniques determined through scientific trials and in consultation with relevant 
land managers. 

• Control weeds by hand weeding or applying herbicide during calm, near windless 
weather conditions in order to minimise the potential for harmful sprays to be wind-
dispersed and adversely affect populations or the surrounding native vegetation. 

• Annual weed spraying will be much more effective if action can be taken to reduce the 
influx of new weed seed each year in consultation with land managers. This may 
involve the planting of quick-growing, dense vegetation along the edges of these 
populations (CALM, 2004) or the use of shadecloth barriers (Obbens cited in CALM, 
2004). 

• Continue to record the method, timing and success of weed control treatment, and the 
effect on the species and associated native plant species. 

 
Restore populations and habitats 

• In order to stimulate and manage the regeneration of populations and help prevent the 
loss of individual populations, develop and implement an appropriate disturbance 
regime, including a fire management strategy, based on research. 

• Continue to collect and store seed from all populations to maintain adequate 
representation of the remaining genetic diversity from known populations of the species 
for the potential future restoration of populations and translocations. 

• Propagate and maintain individuals of the species in readiness for population 
restoration and translocations. 

• Encourage landholders and property managers to restore the species’ habitats and 
habitat connectivity where feasible. 

• Implement regular canopy inspection and removal as appropriate to prevent extensive 
shading of red snakebush and encourage recruitment. 

 
Establish translocated populations 

• Given that numerous red snakebush populations occur on highly vulnerable roadsides, 
translocation to new, safe-sites within a substantial reserve system is necessary to 
ensure the long-term conservation of this species. 

• For each translocation, develop and implement a translocation plan which identifies 
suitable translocation sites, the manner in which the translocation will be conducted and 
a schedule for monitoring the translocation. 

• Identify suitable translocation sites based on predictive species distribution and habitat 
suitability modeling and an analysis of habitat connectivity for the species.  

• Refer to relevant policies for guidance when planning and undertaking translocations 
(e.g. CALM, 1995; Vallee et al., 2004). 
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Fire  
• Planned fire should not be implemented in red snakebush habitat, except where it is 

being used as a recovery tool or during research trials. 
• Develop and implement a fire management strategy for the species based on research 

of the species’ fire ecology and in consultation with the WA Department of Fire and 
Emergency Services, Bush Fire Brigades and all other stakeholders with regards to fire 
control measures. 

•  Prescribed burning should not be undertaken until the species’ fire ecology and all 
weed management impacts are fully understood. Any use of prescribed or experimental 
fires must be very well justified. It must have a carefully planned weed management 
strategy and demonstrated funding to ensure that post-fire monitoring and control 
actions occur. 

• Continue to conduct fuel-reduction burns in accordance with the abovementioned fire 
management strategy around the known populations. 

 
Stakeholder Engagement 

• Continue to coordinate recovery actions for the red snakebush and liaise and cooperate 
with relevant landholders and managers, local naturalist and conservation groups and 
the community.  

• Continue to promote and maintain the awareness of landholders, property managers, 
and the community about the red snakebush (its distribution, locations of known 
populations, and threats to its long-term survival) and their responsibilities with respect 
to Commonwealth and Western Australian environmental legislation, so that 
threatening actions may be avoided or their impacts mitigated. 

• Continue to identify, encourage and maintain the involvement of wildflower societies, 
local naturalist and conservation groups, and other stakeholder groups located in the 
region of species’ distribution who have an active interest in the species’ long-term 
conservation, in the implementation of conservation actions for the species. 

• Continue to update community information materials (e.g. electronic media, local 
media, and poster displays and printed information sheets distributed through local 
government libraries, letterbox drops, wildflower shows and other events) about the 
species (e.g. its visual appearance, habitat, threats to the species and recovery 
actions) and the importance of locating, monitoring and protecting populations over the 
long-term.  

• Continue to train interested stakeholders in survey techniques and identification of the 
species.  

 
Survey and Monitoring priorities 

• Use predictive distribution and habitat suitability modeling for the red snakebush to 
identify and prioritise areas of suitable habitat for survey in order to identify potentially 
occurring populations, more precisely assess population size and distribution. Conduct 
surveys during the species’ flowering period (September–October), particularly 
following disturbance such as fire. 

• Continue to encourage the involvement of community volunteers in surveys.  
• Provide a report of each area surveyed to DPAW, even if the species is not located. If 

new populations are discovered, these should be vouchered with a specimen at the 
Western Australian Herbarium. 

• Continue to monitor known populations of the species on a minimum annual basis to 
assess: 
o any change in population sizes and distributions 
o the health of populations including the recruitment, longevity of plants, seed 

production and abortion, degradation of plants due to herbivory, regeneration in 
previously degraded populations, and the presence of disease, particularly dieback 
due to Phytophthora cinnamomi infection, 

o habitat degradation including weed invasion, and 
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o the visibility of DRF markers to ensure they remain effective (i.e. markers have not 
faded or been covered by vegetation). 

 
Information and research priorities  

• Assess and record the range environmental conditions in all habitats where the red 
snakebush is known to occur and input data collected into predictive distribution and 
habitat suitability modeling for the species. 

• Develop a predictive model of the species’ geographical distribution based on a 
reasonably sized data-set of the species’ records and the range of environmental 
conditions, which are known to influence the species’ distribution, at sites of known 
occurrences (Phillips et al., 2006). 

• Develop a habitat suitability model for the species to determine the ecological/ 
environmental indices responsible for the species’ distribution, and how it may change 
due to the impending threats. This requires a reasonable high number of presence 
records, plus the environmental variables located at this site and other sites chosen at 
random (Guisan & Zimmermann, 2000). 

• Undertake a habitat connectivity analysis to identify the locations of critical habitat 
linkages and barriers to the dispersal of propagules and gene flows, and prioritise 
important areas for conservation. This analysis requires information on the pollination 
biology and seed dispersal patterns of the species, or genetic diversity in the known 
populations (McRae et al., 2008).  

• Investigate options for linking, enhancing or establishing additional populations based 
on predictive distribution and habitat suitability modeling and an analysis habitat 
connectivity for the species.  

• In order to provide a scientific basis for the effective management of the species in the 
wild, collect the information necessary for input in predictive distribution and habitat 
suitability modeling for the species, continue to research: 
o the reproductive strategies, phenology and seasonal growth of the species,  
o the pollination biology of the species, including spatial and temporal movement 

patterns of pollination vectors and the ecological requirements of potential 
pollinators,  

o soil seed bank dynamics, including seedbank location and viability,  
o the genetic structure and diversity of the known populations, and the minimum 

viable population size, 
o the fire ecology of the species: determine the effect of fire regimes (frequency and 

intensity of fire) on the survival and regeneration of the species, including seed 
germination and vegetative regrowth, 

o the role of various other disturbance factors including physical disturbance of the 
soil (with and without use of smoke water), competition with weeds and other 
vegetation, rainfall and browsing by rabbits on seed germination and 
recruitment/regeneration. Follow-up weed control should be undertaken where 
necessary. Monitoring of all disturbance trials should be conducted and the 
response of the red snakebush and associated habitat. Negative impacts on the 
population or habitat, in particular weed invasion, increased weed growth and the 
weed species involved, should be recorded. Monitoring of red snakebush 
recruitment and habitat regeneration should continue for at least three years.  

o the effect of the range of weed management techniques on the regeneration of 
populations of the species, 

o best vegetative propagation techniques,  
o the susceptibility of the species to of soil waterlogging, and 
o the susceptibility of the species to dieback due to Phytophthora cinnamomi 

infection and the range of potential treatments. 
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