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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 Iron 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, ATA 
Environmental, 2005; CALM, 2005). 

It was established from the Department of Conservation and Land Management (CALM) 
regional flora surveys of the Yilgarn Carton in September 2005 that a new, undescribed taxon 
of Lepidosperma (Lepidosperma sp.  Mt Gibson (R.Meissner & Y.Caruso 3) was recorded 
from the Mt Gibson area (Meisser and Caruso, 2006; CALM, 2006).  

As a result of the unknown distribution of Lepidosperma sp.  Mt Gibson and the potential 
impacts of the proposed magnetite mine at Extension Hill on the taxon, ATA Environmental 
was commissioned by Mt Gibson Mining Limited to conduct a detailed and definitive survey 
of the Mt Gibson leases, surrounding ironstone and granites outcrops in areas with similar 
geology (i.e. Banded Iron Formation (BIF)) to the location from where CALM recorded the 
species, with a view to locating additional populations of Lepidosperma sp. Mt Gibson 
(Figure 1). Furthermore, ATA Environmental conducted targeted surveys for Lepidosperma
sp. Mt Gibson on similar habitat to that where Lepidosperma sp. Mt Gibson was recorded 
from at Mt Gibson, on BIF within a 20km radius of the Mt Gibson leases. This included Mt 
Singleton, Yandhanoo Hill and the old Bonnie Mine.  Additionally, a Rapid Habitat 
Assessment of an approximate 10,000km2 area between Mt Gibson, Windamurra, Yalgoo and 
Koolanooka was conducted in a helicopter to identify potential Lepidosperma sp. Mt Gibson 
habitat.
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2. LEPIDOSPERMA SP. MT GIBSON 

2.1 Conservation Significance 

The taxa, Lepidosperma sp. Mt Gibson (R.Meissner & Y.Caruso 3), has recently been 
classified as a Priority 1 taxa on the Department of Environment and Conservation’s Declared 
Rare and Priority Flora List (Atkins, 2006). 

2.2 Ecology, Habitat and Distribution 

Lepidosperma sp. Mt Gibson (R.Meissner & Y.Caruso 3) is described as:  

“Culms terete, scarcely finely ribbed, pale green, fully erect, culms 0.32-0.51 x  
0.32-0.51mm, to 35-45cm tall. Rhizome compact. Leaves angular, distinctly diamond-shaped, 
pale green, compressed, 0.43 x 0.40mm, 35-45cm high.  Bracts pale tan, glabrous.  Base 
cross-hatched.  Inflorescence simple or with one small branch at the base, loose-linear, 32-
51mm long, 2.5-3.5mm wide. Inflorescence bract 10.0-39.1mm long. Scales 6-8, broadly 
triangular, white, 0.45-0.47mm long. Seeds 1.25-1.40 x 0.87-0.89mm, cream, becoming 
mottled brown with age, smooth, no ribs. Inner floral bract 2.01 x 0.94mm, opaque sides 
grading to rusty red keel. Style base caducous. Style 1.29mm to branches which are 0.55mm 
long. Anthers not seen.  Anther filaments 2.01mm long”. 

Lepidosperma sp. Mt Gibson was initially thought to be taxonomically most closely related to 
Lepidosperma sp. Mt Jackson (L.Mattiske 193-2/572), which was recorded from Mt Jackson  
during surveys of Portman Iron Ore Ltd Kooyanobbing Expansion Project in 2001. The 
taxonomic status of Lepidosperma sp Mt Gibson has been investigated by Botanic Gardens 
and Parks Authority as part of research into the species funded by MGM. Initial results 
indicate that Lepidosperma. sp. Mt Gibson  has been found to be more closely related  to
L.costale (and related entities) than to L. sp. Mt Jackson.  There are clear differences in stem 
cross-section and seed morphology between L. costale and L. sp. Mt Gibson. L. sp. Mt Gibson 
has apparently been independently derived several times, presumably due to strong selection 
in the arid zone. 

Key differences between Lepidosperma sp. Mt Gibson (R.Meissner & Y.Caruso 3) and L. sp. 
Mt Jackson are: 

L. sp. Mt Gibson (R.Meissner & Y.Caruso 3) 

Culms scarcely finely ribbed, 0.32-0.51 x 0.32-0.51mm. Leaves angular, distinctly 
diamond-shaped, 0.43 x 0.40mm. Scales 6-8, broadly triangular, acute, 0.45-0.47mm 
long. Seeds 1.25-1.40 x 0.87-0.89mm, smooth, no ribs, dull. Style base caducous. 
Style 1.29 mm to branches which are 0.55mm long. Anther filaments 2.01 mm long. 

L. sp. Mt Jackson (L.Mattiske 193-2/572) 

Culms finely ribbed, 0.73-0.80 x 0.56-0.70mm. Leaves somewhat angular and 
compressed, 0.47-0.61 x 0.42-0.53mm. Scales 6-7, narrowly triangular to almost 
linear, acuminate, 0.82-1.31mm long, apex with minute bristles. Seeds 1.73-2.43 x 
0.84-1.14mm, smooth with three suture lines, glossy. Small style base present on seed 
apex. Style 2.10mm to branches which are 3.43mm long. Anther filaments 4.25mm 
long.
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Although the known distribution of Lepidosperma sp. Mt Gibson appears to be restricted, it 
demonstrates traits of strong ecological resilience namely: 

(i) it is a resprouting species and therefore capable of surviving fire and grazing to a 
greater extent than a seeder species; 

(ii) Lepidosperma as a genera are well known to be highly resistant to root pathogens, 
particularly Phytophthora. It would be expected that L. sp Mt Gibson would have 
a similar resistance and would therefore be unlikely to be directly impacted by the 
root rot fungi; 

(iii) The species demonstrates vigorous subsoil branching indicating that the plant can 
respond to seasonal moisture and is probably capable of producing a shoot to 
flower in one season; and 

(iv) Clump size and branching patterns indicate that individual clumps are long lived, 
probably in the multiple of decades and potentially longer. Overall the species is 
probably long-lived, resilient to fire and grazing and disease tolerant. 

Initial research by Botanic Gardens and Parks Authority indicate that the species is water 
rather than nutrient limited, with rapid growth rates in standard soil mixes indicating that the 
substrate may be less important than water harvesting attributes.  

Lepidosperma sp. Mt Gibson has an unknown flowering period. As the rainfall in the region 
is unreliable, Lepidosperma sp. Mt Gibson is likely to respond opportunistically to rainfall 
events (i.e. tropical cyclonic summer rainfall events and southern winter cold fronts). 
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3.  SURVEY METHODOLOGY 

3.1 Approach to the Targeted Surveys 

Data was collected during a targeted field survey for the species to determine the overall 
extent of the Lepidosperma sp. Mt Gibson population size and total number of plants. The 
targeted survey for Lepidosperma sp. Mt Gibson was conducted by four botanists over a five 
day period between 21 and 26 February 2006 (total of 20 survey days). The timing of the 
survey coincided with the most favourable period for identifying Lepidosperma sp. Mt 
Gibson from its distinctive pale green leaves, which tend brown off following periods of dry, 
hot weather. The survey was undertaken following a period of higher than average rainfall for 
the area. An additional follow-up survey of burnt area between Mt Gibson and Iron Hill East 
was conducted between 28 and 30 June 2006 to clarify plant numbers after a portion of this 
area was overlooked in the original February survey. 

The survey was conducted by Mr Shaun Grein, Ms Gabriela Martinez, Ms Cass Gray and Ms 
Edith O’Shea, all experienced botanists from ATA Environmental. Prior to conducting the 
field survey, specimens of the taxon previously collected were provided by the Botanic 
Gardens and Parks Authority to allow for comparison with specimens in the field. The survey 
made no distinction between identification of seedlings and mature plants of the taxon.  As 
the only previous record of Lepidosperma sp. Mt Gibson indicated that the preferred habitat 
for the species was on the upper slopes, hilltops and ridges of the Mt Gibson Range (Botanic 
Gardens and Parks Authority, pers. comm) loosely associated with BIF, these particular 
landforms were initially investigated during this targeted survey. Other landform types within 
the Mt Gibson area were selectively investigated for occurrence of the taxon. 

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 hill crest or 
ridge of each of the ten major hills in the Mt Gibson Ranges. The start and end of each 
transect was flagged to avoid re-surveying. The survey of these specific landforms was 
modified early on during the survey when it became apparent that the taxon tended to favour 
gullies as its preferred habitat. Gullies associated with the survey area were identified from a 
Digital Elevation Model (DEM) developed for the area at a scale of 1:10,000. The length of 
each surveyed transect ranged between 100m to 600m, depending on the extent of the hill and 
gully traversed. Wherever Lepidosperma sp. Mt Gibson plants (or clumps of plants) were 
identified, the number of plants was recorded and the location (i.e. waypoint) entered to a 
handheld Magellen Gold Series Global Positioning System (GPS) in MGA 94 Zone 50 co-
ordinates. The location and numbers of plants or clump of plants recorded during the survey 
were plotted on a 1:15,000 scale rectified orthophotograph of the study area following 
completion of the field survey. 

Where it was difficult to accurately calculate the exact number of plants at a particular 
location due to large numbers of individual plants in a relatively small area, an estimate of the 
total number of plants was recorded from an indicative 20m x 20m area.   The number and 
location of all Lepidosperma sp. Mt Gibson plants (or clumps of plants) recorded is provided 
in Appendix 1. 

Photographs of plants from selected populations were taken (Plates 1-6) and specimens were 
retained for vouchering with the Western Australian Herbarium. Additional photographs of 
particular characteristics of the taxon are provided in Plates 7-9. 

Following the targeted survey for Lepidosperma sp. Mt Gibson within the Mt Gibson Iron 
leases, further targeted surveys for the species were conducted on landforms and habitats 
similar to that where the species was recorded at Mt Gibson, on BIF and granite hills within a 
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20km radius of the Mt Gibson survey area. These surveys were conducted between 15-19 
May 2006. The survey area included Mt Singleton, Yandhanoo Hill, the old Bonnie Mine and 
other smaller, unnamed BIF hills in the area. 

3.2 Rapid Habitat Assessment 

A helicopter-based Rapid Habitat Assessment to identify potential Lepidosperma sp. Mt
Gibson habitat was conducted for an area approximately 10,000km2 in area between Mt 
Gibson, Windamurra, Yalgoo and Koolanooka on the 5 and 6 July 2006. The assessment 
focussed on 30 BIF and granite hills in an area bounded Mt Gibson, Mt Magnet, Yalgoo and 
Koolanooka (Figure 3). The 30 hills were identified prior to conducting the assessment as 
being potentially prospective for Lepidosperma sp. Mt Gibson based on proximity to the Mt 
Gibson populations and similar geology and elevation to the areas where the taxa has been 
recorded from Mt Gibson.  

The assessment was conducted by Mr Shaun Grein, who led the survey team conducting the 
targeted survey for the species at Mt Gibson and was therefore familiar with the particular 
habitat and landform the species tends to favour. Using a GPS-enable tablet PC loaded with 
topographic surveys maps of the region (Australian Topographic Survey, 1981) the 
assessment involved flying over each of the 30 hills at a high of less than 50m and searching 
for habitat and landforms that were similar to that habitat and landforms from where the 
species was recorded at Mt Gibson. Where potential Lepidosperma sp. Mt Gibson habitat was 
identified, the helicopter landed and the habitat was thoroughly groundtruthed on foot, using 
the same methods adopted when conducting the previous targeted surveys for the species, to 
confirm the presence or absence of the species.  
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4. RESULTS 

4.1 Populations and Population Size 

The ATA Environmental targeted survey of Mt Gibson undertaken in between 21 and 26 
February 2006  and a follow-up survey on 28-30 June recorded eight relatively discrete 
populations of Lepidosperma sp. Mt Gibson from the Mt Gibson Ranges study area (Figure 
2). The populations were well distributed on BIF hills in the study area, although no plants 
were recorded from Iron Hill Central and Iron Hill, where gullies with similar physical 
characteristics to the other hills were absent. Discrete populations are defined using the 
CALM definition to delineate populations (i.e. 500m separation distance between 
populations). The numbers of plants recorded from each population recorded during the 
survey targeted of the Mt Gibson Ranges is shown in Table 1. 

TABLE 1
POPULATION SIZES OF LEPIDOSPERMA SP. MT GIBSON FROM EIGHT HILLS 

IN THE MT GIBSON RANGES  

Name of Hill Lepidosperma sp. Mt Gibson Population size 
Extension North Hill 

(western slopes burnt December 
2005)

776 plants 

Extension Hill 7423 plants 
Extension South Hill 4307 plants 

Iron Hill North 265 plants 
Iron Hill South 118 plants 
Iron Hill East 

(Completely Burnt Jan 2003) 675 plants 

Mt Gibson 
(Western Slopes Burnt Jan 2003) 3,617 plants 

Mt Gibson South 434 plants 

TOTAL 17,615 

ATA Environmental recorded a total of 17,615 Lepidosperma sp. Mt Gibson plants during the 
February and June 2006 targeted surveys of the Mt Gibson study area. Tables indicating the 
locations (in MGA 94 Zone 50) of where Lepidosperma sp. Mt Gibson plants (or clumps of 
plants) were recorded and number of plants from each location (i.e. hill) is provided in 
Appendix 1.  

The largest population of Lepidosperma sp. Mt Gibson was recorded from a relatively small 
area (~300m x 300m) at the southern extent of the Extension Hill (7423 plants). Virtually all 
the plants recorded from this population were recorded from the slopes and gullies at the 
southern extent of the Extension Hill.  

The distribution of Lepidosperma sp. Mt Gibson tended to be evenly distributed in areas 
immediately upslope from gullies and on the side slopes and floors of narrow, moderate to 
deeply incised gullies throughout the study area.  In general, plants tended to occur in clumps 
of 20 or more plants. There were only 41 records (8% of total number of records) of where 
only a single plant was recorded from a location. The highest number of plants recorded from 
a single location (approximately 20m x 20m in area at the southern extent of Extension Hill) 
was 450.
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No additional populations of Lepidosperma sp. Mt Gibson were recorded during the 15-19 
May 2006 survey of BIF hills within a 20km radius of Mt Gibson or during the Rapid Habitat 
Assessment of 30 hills within an area of approximately 10,000km2 between Mt Gibson, Mt 
Magnet, Yalgoo and Koolanooka on the 5 and 6 July 2006. 

4.2 Vegetation Communities 

The 2006 ATA Environmental targeted surveys of the Mt Gibson Ranges recorded 
Lepidosperma sp. Mt Gibson from four vegetation communities within the study area. These 
vegetation communities were previously identified and mapped by Bennett Environmental 
Consulting (2000). They included three 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. 

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. 

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. 

HS1 Low Heath of Ptilotus obovatus with emergent shrubs of Acacia stowardii and
Calycopeplus paucifolius over Herbs in loamy clay large amongst large boulders. 

The survey found that Lepidosperma sp. Mt Gibson was most abundant on the middle and 
lower slopes of the Mt Gibson Ranges. The most significant populations were recorded from 
the T1 and T3 vegetation communities occurring upslope of and in gullies of the southern 
extent of Extension Hill. In the majority of locations from where Lepidosperma sp. Mt Gibson
was recorded, the soils ranged from skeletal on the upper slopes often in association with the 
margins of larger areas of exposed ironstone, BIF or granitic outcropping to deeper, sandy 
loams on the side slopes and of gully floor.  

The occurrence of the majority of Lepidosperma sp. Mt Gibson plants in gullies suggests the 
taxon prefers habitats that provide increased water availability. It is also 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 
Lepidosperma species (R. Barrett, pers. comm.).

4.3 Threatening Processes 

The unknown range and distribution of Lepidosperma sp. Mt Gibson potentially 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) and as a 
consequence it was thought to have had a significant short-term impact on the fire sensitive 
species through this area. A more recent fire (December 2005) burnt out a section of the 
northwestern slopes of Extension Hill North. 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. 
However the recording of a significant number of plants within the area between Mt Gibson 
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and Iron Hill East during the June 2006 surveys, which was burnt by the January 2003 
wildfire, indicates the species may be fire tolerant. 

The current proposal for Mt Gibson Mining Ltd to mine the Extension Hill area will result in 
the loss of approximately 8,000 plants recorded from this area during ATA Environmental 
survey of the Mt Gibson Ranges, representing approximately 46% of the total known number 
of individual plants of the species. 

Other less threatening pressures on Lepidosperma sp. Mt Gibson include grazing by feral 
goats and rabbits. Although Lepidosperma sp. Mt Gibson is a resprouting species and 
therefore capable of surviving fire and grazing to a greater extent than a seeder species feral 
animal and fire control programmes may be implemented should pressures increase, which 
will assist in reducing the impact that fire and grazing pressure have on Lepidosperma sp. Mt 
Gibson.
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5. CONCLUSIONS AND RECOMMENDATIONS 

Within the Mt Gibson Ranges, Lepidosperma sp. Mt Gibson appears to be restricted in its 
distribution to the upper, middle and lower slopes and gullies of eight of the major hills that 
comprised the 6km extent of the Ranges. 

A total of over 17,500 Lepidosperma sp. Mt Gibson plants from eight distinct populations 
were recorded during this during the February and June targeted surveys at Mt Gibson. This 
represents all known records of the taxon.  

No additional Lepidosperma sp. Mt Gibson plants were recorded from subsequent surveys on 
Banded Ironstone Formation hills within a 20km radius of Mt Gibson or during the Rapid 
Habitat Assessment of 30 BIF and granite hills within a 10,000km2 area between Mt Gibson, 
Mt Magnet, Yalgoo and Koolanooka. 

Mount Gibson Mining have recently committed to funding a three plus year research program 
on Lepidosperma sp Mt Gibson to be undertaken by the Botanic Gardens and Parks 
Authority (BGPA), aimed at ensuring the long term conservation of the species. The 
research by BGPA on the species will assist in the long term protection and sustainability of 
the species as well providing important information on the genera.  

The research program has been structured in three phases. Phase 1 of the research program, 
which is currently underway, is a fast tracked genetic appraisal to clarify the relationships and 
status of Lepidosperma sp Mt Gibson, assess the degree of clonality in Lepidosperma sp Mt 
Gibson and examine the genetic variation and population structure in Lepidosperma sp Mt 
Gibson within the Mt Gibson ranges. The results of Phase 1 of the research program, which is 
expected to show that the genetic structure of the population of Lepidosperma sp. Mt Gibson 
in the Mount Gibson area, including the degree of clonality in subpopulations, is such that 
the proposed mine pit will not have unacceptable direct impact on intra-species genetic 
diversity and species viability, will be provided to the EPA for consideration in its report and 
recommendations. Early evidence from BGPA is that, like all other wind pollinated species in 
the south west of Western Australia that have been genetically assessed, there is very little 
detectable genetic partitioning across the species.

The second phase of the research program will focus on the biology of Lepidosperma sp Mt 
Gibson, in particular focusing on factors relating to the long term conservation, management 
and restoration of Lepidosperma sp Mt Gibson, including research into propagation and 
translocation of the species. Preliminary research to date by BGPA has indicated that 
multiplication of plants by rhizome division is possible, albeit a highly labour intensive and 
expensive alternative method of propagation in the event that tissue culture and/or seed 
germination research fails to resolve a rapid mass-multiplication method. Initial growth 
experiments by BGPA indicate that the species is water rather than nutrient limited with rapid 
growth rates in standard soil mixes, indicating that substrate may be less important that water 
harvesting attributes. This is likely to have important implications for the re-establishment of 
the species.

Phase Three of the research program will include several topics important for the conservation 
of the genus in Western Australia, which is now believed to contain numerous poorly known 
taxa with possible conservation significance. Phase Three is therefore aimed at providing 
valuable information that will be widely applicable beyond the species Lepidosperma sp Mt 
Gibson.
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PLATES



Plate 1 Lepidosperma sp. Mt Gibson from based of southern extent of Extension Hill, 
Mt Gibson – 25 February 2006 

Plate 2 Lepidosperma sp. Mt Gibson from eastern slopes of Extension Hill North, 
Mt Gibson – 21 February 2006 



Plate 3 Lepidosperma sp. Mt Gibson from floor of gully on eastern slopes of 
Extension Hill South – 22 February 2006 

Plate 4 Lepidosperma sp. Mt Gibson from upper western slopes of Mt Gibson hill, 
Mt Gibson –  22 February 2006 



Plate 5 Lepidosperma sp. Mt Gibson from deeply incised gully between Iron Hill 
east and Mt Gibson, Mt Gibson – 25 February 2006 

 Plate 6 Lepidosperma sp. Mt Gibson from the southwestern slopes of Mt 
Gibson South, Mt Gibson – 23 February 2006 



Plate 7 Lepidosperma sp. Mt Gibson  - compact, base cross-hatched rhizome. (photo 
courtesy of R. Barrett) 

Plate 8 Lepidosperma sp. Mt Gibson -  inflorescence (photo courtesy of R. Barrett) 



  Plate 9   Lepidosperma sp. Mt Gibson -  showing distinctive angular, 
diamond-shaped, pale green and compressed leaves (photo courtesy of R. 
Barrett)
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APPENDICES



APPENDIX 1 

LOCATION AND NUMBER OF PLANTS OF 
LEPIDOSPERMA SP. MT GIBSON RECORDED 

FROM THE MT GIBSON AREA 




























