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1. INTRODUCTION 
 
Mount Gibson Mining Limited is proposing to commence iron ore mining operations 
on specific sections of the Mt Gibson Ranges in the Mid West Region of Western 
Australia. The Mt Gibson Ranges are located approximately 350km north east of 
Perth, immediately adjacent to the Great Northern Highway between Wubin and 
Paynes Find (Figure 1).  
 
The Mt Gibson Mining Ore Project is a combined hematite/magnetite open cut mining 
operation that will produce both direct shipping grade hematite ore and magnetite 
concentrate.  
 
A number of flora and vegetation surveys have been previously undertaken at Mt 
Gibson (Muir Environmental 1995, Bennett 2000, Armstrong & Associates 2004). 
 
It was established from the Muir Environmental (1995) and Bennett (2000) surveys 
that the gazetted Declared Rare Flora Darwinia masonii, which was listed as 
vulnerable under the Commonwealth Environmental Protection Biodiversity 
Conservation Act 1999, was recorded from the area.  
 
Given the potential impacts of the Mt Gibson mining project on the Darwinia 
masonii, a botanical survey was undertaken Armstrong and Associates in Spring 2003 
of ranges and hills within 50km of Mt Gibson with similar geology (banded ironstone 
formation [BIF] or chert) with a view to locating additional populations of Darwinia 
masonii. The vegetation at each of the ranges and hills was similar to that of the Mt 
Gibson area in the composition of dominant species, but differed slightly to greatly in 
the non dominant species in both composition and vegetation canopy cover. The hills 
and ranges inspected were more arid with lower canopy cover and a lower stature than 
at Mt Gibson. The sites that were visited by Armstrong and Associates (2004) were: 

• Hills west of Mt Singleton and south of Ninghan Station; 
• Hills north of Ninghan station; 
• Hills west of Warro Well; 
• Hills south of Warro Well; and  
• Yandahnoo Hill. 
 
Despite extensive searching, no additional populations of Darwinia masonii were 
located outside the Mt Gibson area (Armstrong and Associates, 2004).  Therefore the 
species appears to be restricted to the Mt Gibson area. 
 
In view of the apparently restricted distribution of Darwinia masonii, ATA 
Environmental was commissioned by Mt Gibson Mining Limited to conduct a 
detailed and definitive survey of the Mt Gibson area to define, as accurately as 
possible, the population size, distribution and age spectrum of Darwinia masonii, over 
the entirely of the Mt Gibson Mining lease area (Figure 1).  
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2. DARWINIA MASONII 
 
2.1 Conservation Significance 
 
Darwinia masonii (Mason's Darwinia) is classified by the Department of 
Conservation and Land Management (CALM) as a Declared Rare Flora (Endangered) 
and is afforded special protection under the Wildlife Conservation Act 1950-1979. 
Darwinia masonii is also classified Vulnerable under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. 
 
 
2.2 Ecology, Habitat and Distribution 
 
Darwinia masonii is described as an erect shrub 1.5 to 3m tall, with narrow leaves 
approximately 1cm long, which are almost triangular in cross-section. These leaves 
are closely crowded towards the ends of the branchlets. The flowering inflorescences 
are approximately 3cm in diameter and are surrounded by numerous spreading 
pinkish bracts that are pendulus on the ends of small branchlets. The bracts are broad 
at the base but narrow to a pointed apex with a distinct midrib. Each bract is 
approximately 2cm in length and 5mm wide at the base. Each tubular flower is about 
5mm long with a style approximately 1.5cm in length with hairs below the stigma 
(Brown et al., 1998). 
 
Darwinia masonii has a very restricted known distribution, having only been recorded 
from the upper slopes (350m+ AHD), crests and ridges over the 6km length of the Mt 
Gibson Ranges, which are located approximately 80km northeast of Wubin.  
 
Darwinia masonii has a known flowering period from April to November (Brown et 
al., 1998). As the rainfall in the region is unreliable, Darwinia masonii is likely to 
respond opportunistically to rainfall events (i.e. tropical cyclonic summer rainfall 
events and southern winter cold fronts). 
 
Contrary to comments by Brown et al. (1998) that Darwinia masonii will resprout 
from rootstock following fire, there was no evidence of this from the Mt Gibson 
Ranges (Armstrong and Associates, 2004). In fact the species appears to be fire 
sensitive. A wildfire burnt out a significant area in southern and eastern portions of 
the Ranges in January 2003. None of the Darwinia masonii plants burnt during this 
fire were observed to have survived during spring 2003 by Armstrong and Associates, 
2004). Regeneration appears to be restricted exclusively to seed. 
 
Based on field observations and the fact that many bird species are attracted to 
colourful inflorescences with potential sources of nectar, Darwinia masonii is most 
likely to be pollinated by birds.  
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3. TARGETED SURVEY METHODOLOGY 
 
3.1 Approach to the Survey 
 
In order to determine the overall extent of the Darwinia masonii population size and 
total number of plants, data was collected during a targeted field survey for the 
species. The targeted survey for Darwinia masonii was conducted over a three-week 
period between 26 June and 19 July 2004. The survey was conducted over two 
separate field trips, the first between 26 June and 9 July 2004 and the second between 
July 19 and July 26 2004. The timing of the survey coincided with the most 
favourable period for identifying Darwinia masonii from its flowering material (i.e 
April to November (Brown et al., 1998)). 
 
The survey was conducted by Mr Shaun Grein, an experienced botanist from ATA 
Environmental with assistance from field assistant Miss Christine McCagh. As 
previous surveys for Darwinia masonii have indicated that the only known natural 
location for the species is on the upper slopes, hilltops and ridges of the Mt Gibson 
Range (Armstrong and Associates, 2004) and on stony soil upon lateritic hills (Muir, 
1995), only these particular landforms were investigated during this targeted survey. 
 
The survey methodology consisted of traversing parallel, east-west transects, between 
10m and 40m wide (depending on the density of the associated vegetation) from the 
base and over the hill crest or ridge of each of the ten major hills in the Mt Gibson 
Ranges. The length of each surveyed transect ranged between 100m to 400m, 
depending on the extent of the hill or landform traversed. Wherever Darwinia masonii 
plants were identified, the location and number of each was recorded using a handheld 
Global Positioning System (GPS) in MGA 94 Zone 50 co-ordinates. Individual plants 
(or groups of plants) were tagged with flagging tape to avoid recounting.  The number 
and location of all mature, seedlings and senescent Darwinia masonii plants were 
recorded (Appendix 1). 
 
Each plant or group of plants (including seedlings and senescent plants killed by fire) 
recorded during the survey were plotted on 1:30,000 scale rectified orthophotograph 
of the study area.  
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4. RESULTS 
 
4.1 Populations and Population Size 
 
The ATA Environmental targeted survey undertaken in June and July 2004 recorded 
nine discrete populations of Darwinia masonii from the Mt Gibson Ranges study area 
(Figure 2). This is an increase on the seven populations estimated by Armstrong and 
Associates (2004) and a slight decrease on the ten populations recorded by Muir 
Environment (1995). Bennett Environmental Consulting (2000) also recorded nine 
populations.  Discrete populations were defined using the CALM definition to 
delineate populations (i.e. 500m separation distance between populations). The small 
population recorded from Iron Hill South during the current survey was amalgamated 
with the Iron Hill population as it was calculated as being less than 500m from the 
Iron Hill population. The numbers of plants recorded from each population during the 
previous surveys of the Mt Gibson Ranges are shown in Table 1. 
 

TABLE 1  
POPULATION SIZES OF ELEVEN HILLS  IN MT GIBSON RANGES 
KNOWN TO SUPPORT DARWINIA MASONII FROM CURRENT AND 
PREVIOUS STUDIES UNDERTAKEN (MUIR (1995), COATES (PERS. 

COMM. 1996), BENNETT (2000), ARMSTRONG AND ASSOCIATES (2004)  
AND THE CURRENT SURVEY (ATA ENVIRONMENTAL) 

 

Name of Hill Muir (1995) Coates (pers. 
comm. 1996) 

Bennett 
(2000) 

*Armstrong and 
Associates 

(2004)  

ATA 
(Current) 

Extention North 
Hill na na na na 545 mature, 12 

seedlings  

Extention Hill 200 1676 60 200 1924 mature, 12 
seedlings 

Extention South 
Hill na 1103 na na 1874 mature, 26 

seedlings 

Iron Hill North na na na 192 370 mature, 597 
seedlings 

Iron Hill Central na na >100 na 586 mature, 33 
seedlings 

Iron Hill 
(Partially Burnt 

Jan 2003) 
+200 na na 185 1601 mature, 970 

seedlings 

Iron Hill South na na na 75 
na  (population 

included as part of 
Iron Hill population) 

Iron Hill East 
(Completely 

Burnt Jan 2003) 
200 na 80-100 na 70 mature, 11 

seedlings 

Mt Gibson 
(Western Slopes 
Burnt Jan 2004) 

21 44 (part 
survey only) ca 2000 363 7021 mature, 61 

seedlings 

Mt Gibson South na 824 na 177 324 mature, 1 
seedling 

TOTAL +621 3647 ~2260 1007 
16032 (14307 
mature, 1725 

seedlings) 
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* Armstrong and Associates (2004) used the four previous flora/vegetation surveys to estimate the total population of Darwinia 

masonii in the Mount Gibson Ranges to be 6,107 plants. Armstrong’s estimated population of each of the five known populations 

is shown in Table 2. The total is based on the greatest number reported per population

 
TABLE 2 

ARMSTRONG AND ASSOCIATES  (2004) ESTIMATED DARWINIA 
MASONII POPULATION SIZE FOR MT GIBSON RANGES 

 
Population Estimated Population at Mt Gibson  

Extension Hill North/Extension Hill 1,676 
South Extension Hill/Iron Hill Central 1,103 
Iron Hill/Iron Hill South 260 
Iron Hill East 200 
Mt Gibson/ Mt Gibson South 2,868 
TOTAL 6,107 

 
ATA Environmental recorded a total of 16,573 Darwinia masonii plants during the 
current survey of the study area. This total is comprised of 14,307 mature plants, 
1,725 seedlings and 541 plants that had been killed by fire. A table indicating the co-
ordinates (in MGA 94 Zone 50) from where Darwinia masonii plants were recorded 
and number of plants (mature plants, seedlings and dead plants) from each location is 
provided in Appendix 1.   
 
The largest population of Darwinia masonii was recorded on south-eastern extent of 
the Mt Gibson Ranges on Mt Gibson (7021 mature plants and 61 seedlings). Virtually 
all the plants recorded from this population were from the crest and eastern slopes of 
Mt Gibson as the western slopes have been burnt in the January 2003 fire. Due to time 
constraints and the difficulties in readily to discriminating between winter grass and 
seedlings, the burnt western slopes of Mt Gibson were not surveyed for presence of 
seedlings. Similarly, Iron Hill East which was almost entirely burnt during the 
January 2003 fire was not surveyed in detail for seedlings. The plants recorded (70 
mature plants and 11 seedlings) from Iron Hill East were restricted to BIF outcrops 
that were protected from the fire. 
 
Distribution of mature plants tended to be patchy throughout the study area and there 
were 865 records (30% of total number of records) of where only a single plant was 
recorded from a location (generally 20m x 20m in area) along a surveyed transect. 
The highest number of plants recorded from a single area (approximately 50m x 50m) 
was 228, of which were mature plants. The distribution of plants recorded during this 
investigation was restricted to the upper slopes (350m+ AHD) of the Mt Gibson 
Ranges.  
 
A significant proportion of the Darwinia masonii plants recorded during the current 
survey (2004) were seedlings defined as generally <20cm in height with no flowering 
material (i.e. 1,704 or 10.6% of the total number of live plants). The majority of these 
seedlings appear to be less than 2 years old. Abundant germination was recorded from 
burnt areas along the southeast extent of both Iron Hill and Iron Hill North. More than 
half of the total seedlings recorded during this survey were identified from Iron Hill 
(i.e. 970 seedlings), where the east-facing slopes had only been partially burnt during 
the January 2003 wildfire.  Much greater numbers of seedlings were recorded from 
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areas on the crests of hills in the Mt Gibson Ranges (i.e. Mt Gibson, Iron Hill North 
and Iron Hill) that had been disturbed by exploration drilling and fire than were from 
undisturbed areas on the slopes. Seedlings within the remainder of the study area were 
predominantly restricted to colonisation of areas disturbed though exploration drilling 
and construction of access tracks.  
 
 
4.2 Vegetation Communities 
 
The 2004 ATA Environmental targeted survey of the Mt Gibson Ranges recorded 
Darwinia masonii from eight vegetation communities within the study area. These 
vegetation communities were previously identified and mapped by Bennett 
Environmental Consulting (2000). They included one mallee, six thicket and one 
heath community: 
 
 T1 Dense Thicket of mixed species dominated by Acacia species, Allocasuarina 

acutivalvis subsp. prinsepiana, Calycopeplus paucifolius and Melaleuca 
nematophylla over Low Shrubland in jaspilite rocks and pockets of loam. 

 
T2 Dense Thicket dominated by Acacia assimilis, A. stereophylla var. stereophylla, 

A. ramulosa and Allocasuarina acutivalvis subsp. prinsepiana over Low 
Shrubland of Acacia acuaria, Hemigenia sp. Paynes Find and Baeckea affin. 
cryptandroides in loam with scattered rocks on the surface. 

 
T3 Dense Thicket dominated by Acacia assimilis, Allocasuarina acutivalvis subsp. 

prinsepiana and Melaleuca nematophylla over Low Shrubland of Hemigenia sp. 
Paynes Find and Hibbertia crassifolia in loam pockets in jaspilite rocks. 

 
T4 Dense Thicket of Allocasuarina acutivalvis subsp. prinsepiana with occassional 

Eucalyptus oldfieldii over an Open Scrub of Acacia species over Open 
Shrubland of Hemigenia sp. Paynes Find or Open Herbs of Xanthosia bungei. 

 
T5 Thicket of Allocasuarina acutivalvis subsp. prinsepiana and Grevillea 

obliquistigma with emergent Callitris glaucophylla over Low Shrubland 
dominated by Darwinia masonii, Hibbertia crassifolia, Melaleuca radula,  and 
Philotheca brucei over Herbs of Xanthosia brucei in loam pockets in dense 
jaspilite rocks.  

 
T6 Thicket of Acacia acuaria and Acacia stowardii over Low Shrubland of mixed 

species with large numbers of Darwinia masonii in loam with abundant rocks 
on the surface. 

 
M4 Very Low Open Shrub Mallee of Eucalyptus leptopoda with emergent 

Eucalyptus loxophleba subsp. supralaevis over Thicket of Acacia ramulosa over 
herbland of Asteraceae in loam. 

 
HS1 Low Heath of Ptilotus obovatus with emergent shrubs of Acacia stowardii and 

Calycopeplus paucifolius over Herbs in loamy clay large amongst large 
boulders. 
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The survey found that Darwinia masonii was most abundant on the hill tops and 
upper slopes of the Mt Gibson Ranges. The most significant populations were 
recorded from the T3, T6 and HS1 vegetation communities occurring on the crest and 
east-facing slopes of Mt Gibson. In the majority of locations from where Darwinia 
masonii was recorded, the soil was extremely skeletal and limited to shallow pockets 
between exposed ironstone and BIF.  It is likely that the fissures and soils between the 
BIF capture and retain sufficient water to enable the plants to survive during periods 
of low rainfall. This is consistent with previous observations by Muir (1995) and 
Armstrong and Associates (2004). 
 
 
4.3 Threatening Processes 
 
The restricted range and distribution of Darwinia masonii makes it susceptible to 
several threatening processes. The January 2003 wildfire that burnt through a 
significant portion of the southern area of the Mt Gibson Ranges (including all of Iron 
Hill East, the western slopes of Mt Gibson and the eastern slopes of Iron Hill) is likely 
to have had a significant short-term impact on the fire sensitive species through this 
area. Frequent fire represents the greatest threat to the long term survival of the 
species as it has potential to result in the local extinction of the species which in turn 
may lead to a reduction in species viability and loss of genetic diversity.  
 
The current proposal for Mt Gibson Mining Ltd to mine the Extension Hill area will 
result in the loss of approximately 15% of the total number of plants recorded during 
ATA Environmental survey of the Mt Gibson Ranges. 
 
Other less threatening pressures on Darwinia masonii include grazing by feral goats 
and rabbits. Control programmes may be implemented should populations increase, 
which will assist in reducing the impact that these species have on Darwinia masonii. 
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5. CONCLUSIONS 
 
In the Mt Gibson Ranges, Darwinia masonii is restricted in its distribution to the 
upper slopes crests and ridges of the eleven major hills that comprised the 6km range. 
Research (Muir, 1995, Bennett, 2000 and Armstrong and Associates, 2004) suggests 
that the species is restricted in distribution to the Mt Gibson Ranges. There is 
anecdotal evidence (Muir, 1995) that Darwinia masonii may have been previously 
recorded from Mt Singleton, although no voucher specimens could be found at the 
Western Australian Herbarium and brief examinations of the site by Muir (1995) and 
Armstrong and Associates (2004) did not identify the species from this location. 
 
More than 16,000 Darwinia masonii (mature plants and seedlings) from ten distinct 
populations were recorded during this current survey. This represents a considerable 
increase (~10,000 plants) in the total numbers recorded over the number of plants 
estimated by Armstrong and Associates (i.e. 6107 plants).  
 
Mt Gibson Mining Ltd have funded the Kings Park and Botanic Gardens genetics 
laboratory to conduct preliminary investigations into the genetics of the Mt Gibson 
Darwinia masonii populations. This has involved the sampling plants from four of the 
subpopulations along the Mt Gibson range, using the multilocus the DNA 
fingerprinting technique Amplified Fragment Length Polymorphism (AFLP). The 
method is very efficient at detecting variation between individuals, and is one of the 
most sensitive techniques available for population genetic analysis.  
 
The preliminary results from this initial investigation founds levels of AFLP variation 
within D. masonii to very low relative to species of the related genus Chamelaucium. 
This is consistent with the hypothesis that D. masonii may have been through a 
population “bottleneck” at some time in the recent past. Standard population genetic 
statistics suggest that the whole Mt Gibson area might be treated as a single 
provenance unit for D. masonii. 
 
The next stage of the Kings Park and Botanic Gardens genetics laboratory research on 
D. masonii is aimed at ensuring long-term integrated conservation of D. masonii. The 
focus of the study will include: 
 
• reproductive biology and factors limiting reproductive success in situ; 
• factors limiting the distribution of D. masonii (especially ecophysiology); 
• seed and germplasm storage ex situ; and 
• methods for successful translocation and re-establishment of D. masonii. 
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Plate 1 Mature Darwinia masonii plant 
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Plate 2  Darwinia masonii 
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Plate 3 Darwinia masonii on Banded Iron Formation (BIF) 
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Plate 4 Darwinia masonii on upper slopes of Iron Hill 
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Plate 5 Darwinia masonii seedlings on crest of Extension Hill  
 
 

 
 

Plate 6 Darwinia masonii on upper slopes of Extension Hill  
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Plate 7 Darwinia masonii on upper slopes of Extension Hill South 
 
 
 

 
 
Plate 8 Darwinia masonii on BIF on Iron Hill North  
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Plate 9 Darwinia masonii seedling on crest of Extension Hill  
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Plate 10  Darwinia masonii on BIF near crest of Iron Hill North  
 
 

 
 
Plate 11   Burnt Thicket of Allocasuarina acutivalvis subsp. prinsepiana on    

western slopes of Mt Gibson 
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Plate 12  Darwinia masonii on BIF on upper slopes of Mt Gibson  
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