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1 Executive Summary 

actis Environmental Services was asked to evaluate the survey adequacy of Tecticornia 

communities at the proposed Mardie Salt Field, especially as several Tecticornia species were unable 

to be identified due to lack of seed (sterile), despite repeated site visits. 

 

The weather at the study area has been very dry over the past three years with the last major rainfall 

in January 2017, after rain-bearing lows brought above average rainfall to the region (see Figure 

5,Figure 6 and Figure 7). This dry spell could account for the lack of seed or flowers on the 

unidentified Tecticornia sps. 

 

The potentially new species – Tecticornia aff. halocnemoides, large ovate seed aggregate (LOSA) 

was found at several locations (at least seven) throughout the study area, to the south and west of the 

proposed development footprint (see Figure 3). The development footprint is mostly confined to bare 

pan to the east of the Samphire communities (see Figure 4 and Figure 1). It would appear that 

sufficient samples of Tecticornia (LOSA) have been taken to establish the range of this species within 

the study area. 

 

In the course of collecting samples for identification, several samphire samples were taken which 

had no seeds or flowers (sterile) – Tecticornia sp. sterile 1, 4 and 6.  None of these species were 

found within the development footprint but  are adjacent to it. Because rainfall had been particularly 

low for the period before and during the three site visits it could be that is the reason for lack of 

flower or seed on the sterile samples.  

 

A further site visit after a substantial rain event could provide the required identification. As rainfall 

has been low for at least two to three years, it could reasonably be expected that a summer cyclone 

will bring rain to the area and stimulate flowering. As the plants in question are outside of or adjacent 

to the proposed development footprint, there should be no disturbance to future collection. It is 

suggested that a further site visit be undertaken some weeks after a cyclonic rain event to attempt to 

collect the outstanding Tecticornia sps. 

 

In the course of setting up permanent belt transects for Samphire vegetation monitoring, the zonation 

and species makeup will be recorded and Samphire communities can be partially mapped (ground-

truthed) using this information. Coastal and high-water communities should both be represented in 

the Samphire monitoring. This should suffice to describe any differences within the Tecticornia spp. 

communities.  

 

It appears that adequate sites have been surveyed to identify the majority of Tecticornia species in 

the survey area (see Figure 2 - Survey Sites Figure 3 and Figure 4) and there is no reason to believe 

that a Samphire species would be found exclusively in the impact areas of the Project Zone. 
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2 Introduction 

‘Mardie Minerals Pty Ltd (Mardie Minerals) is seeking to develop the Mardie Project (the Project) 

in the Pilbara region of Western Australia. Mardie Minerals is a wholly-owned subsidiary of BCI 

Minerals Ltd (BCI). The Project is a proposed solar salt operation that will utilise seawater and 

evaporation to produce a concentrated salt product and other associated products. The Project will 

produce Sulphate of Potash (SoP) products by pumping seawater to unlined evaporation ponds via 

an inlet pipe located offshore. A series of evaporation and crystallisation ponds will produce a 

Sodium Chloride (NaCl) salt product, as well as a K2SO4 by-product. The only waste product will 

be bitterns.’ (Phoenix for BCI February 2020).  

 

‘Phoenix Environmental Sciences Pty Ltd (Phoenix) was commissioned by BCI to undertake a 

detailed flora and vegetation survey for the Project in 2017 and 2018. Phoenix undertook a desktop 

study and site reconnaissance to inform the MSP Pre-Feasibility Study (PFS) for the Project in 2017.’ 

(Phoenix for BCI February 2020). 

 

Phoenix’s ‘Detailed flora and vegetation survey for the Mardie Project’ covered visits to the proposed 

site in Autumn and Spring 2018 and Spring 2019. 

 

Actis Environmental Services (Actis) was asked to evaluate the survey adequacy of Tecticornia 

communities at the proposed Mardie Salt Field, especially as several Tecticornia species were unable 

to be identified due to lack of seed, despite repeated site visits. 

 

3 Scope 

To ascertain whether there have been adequate surveys of Tecticornia communities at the proposed 

Mardie Salt Field site. 

 

4 Review of Phoenix’s Vegetation Surveys 

As well as reviewing Phoenix’s ‘Detailed flora and vegetation survey for the Mardie Project’, other 

reports pertaining to the Mardie project were also perused.  

  

Dr Russell Hanley, O2 Marine, Technical Memorandum, Mardie Project Expert Advice on the 

Significance of the BCH Impacted by the Proposal from a Local and Regional Perspective, April 

2020 stated: 

 

‘Phoenix identified a total of nine low open Tecticornia spp. shrubland types present on tidal 

mudflats and sandy rises on tidal mudflats. One of the Tecticornia sp. recorded from seven locations 

in the study area has been deemed a significant species because it is likely a species new to science. 

 

The boundaries between each of the Tecticornia spp. shrubland types could not be determined easily 

and therefore they have been mapped as a single mosaic class. 

4.1 Tecticornia shrubland as habitat 

Phoenix reported the terrestrial fauna observed to be associated with the Samphire (Tecticornia) 

shrublands comprised a total of 50 species. This habitat is used by migratory shorebirds for feeding 

and bush birds and mangrove specialists such as Mangrove Golden Whistler and Sacred Kingfisher. 

It also supports Northern Coastal Free-tailed Bat (P1). Phoenix also noted that the ocean mudflats 

and sandbars, and tidal samphire (wetlands) mudflats were identified as the most important habitat 

for migratory shorebirds in the areas surveyed but these habitat types were located almost exclusively 

west of the Development Envelope. 
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Areas of this habitat class will be impacted by the proposal and these areas are located in all six Local 

Assessment Units (LAU). In total 954 ha of samphire /mudflat will be lost and this represents 16% 

of this habitat type which is present across all six LAU. In LAU 1 8ha (5% of habitat class present), 

LAU 2 15 ha (1%), LAU 3 216ha (82%), LAU 4 57ha (4%), LAU 5 322ha (68%) and in LAU 6 

335ha (22%). These are the largest areas of habitat supporting intertidal benthic primary producers 

that will be lost due to the development footprint.’ (Hanley, Dr R., O2 Marine) 

 

Pheonix also reported that the majority of birds seen in this habitat class were mostly outside of and 

to the west of the proposed Project footprint. 

4.2 Rainfall 

“During the period August 2017–July 2018, mean daily maximum and mean daily minimum 

temperatures were close to long term averages aside from in March and April, which had higher than 

average maximum and minimum temperatures (Figure 5, Figure 6, Figure 7). Rainfall was well 

below the long-term average with only 39% of the average annual rainfall recorded in the 12 months 

preceding the 2018 field survey. In the three months before the May detailed field survey rainfall 

was below average in the summer wet season and the first two months of autumn.  

 

The second detailed field survey was undertaken in August, six weeks following above average 

rainfall June which received a total of 41 mm.  

 

During the period September 2018-August 2019, mean daily maximum temperatures were close to 

long term averages (Figure 3-6). Rainfall was well below the long-term average with only 27% of 

the average annual rainfall recorded in the 12 months preceding the 2019 field survey. Overall, the 

study area has been subject to high temperatures and well below average rainfall over the period of 

the surveys conducted by Phoenix.” (Phoenix February 2020) 

4.3 Tecticornia Shrubland Survey Coverage 

“The Tecticornia spp. shrublands were mapped as a single complex (Figure 4) as it was not possible 

to discern community type boundaries accurately from aerial imagery. Vegetation type codes are 

provided at the survey site location to indicate the spread of the different vegetation types defined. 

 

A large proportion of the Study Area (13,404.6 ha, 46.2%) was devoid of the flora and vegetation 

that were the subject of the current survey. These areas comprised coastal beaches, tidal mudflats, 

tidal creeks, ocean and algal mat that were naturally devoid of vegetation (45.4%) and completely 

degraded/cleared areas including a gas pipeline corridor, pastoral tracks and infrastructure areas of 

Mardie station (0.8%) (Table 5-9).  

 

Vegetation covered 15,615.7 ha of the Study Area. Tecticornia spp. shrublands were the most 

widespread accounting for 33.3% of vegetation, followed by PgvAsTl (20.2%, amid isolated 

*Prosopis glandulosa x velutina over isolated low shrubland over Triodia spp. grassland). A 

vegetation type dominated by a large infestation of the Declared Pest, *Prosopis glandulosa x 

velutina (PgvCcTl) occupied 8.2% of the vegetation in the Study Area.” (Phoenix February 2020) 

 

The potentially new species – Tecticornia aff. halocnemoides, large ovate seed aggregate (LOSA) 

was found at several locations (at least seven) throughout the study area, to the south and west of the 

proposed development footprint. The development footprint is mostly confined to bare pan to the 

east of the Samphire communities. It would appear that sufficient samples of Tecticornia (LOSA) 

have been taken to establish the range of this species within the study area. 

 

In the course of collecting samples for identification, several samphire samples were taken which 

had no seeds or flowers (sterile) – Tecticornia sp. sterile 1, 4 and 6.  None of these species were 

found within the development footprint but are adjacent to it. Because rainfall had been particularly 

low for the period before and during the three site visits it is probable that is the reason for lack of 

flower or seed on the sterile samples. A further site visit after a substantial rain event could provide 
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the required identification. As rainfall has been low for two years, it could reasonably be expected 

that a summer cyclone will bring rain to the area and stimulate flowering. As the plants in question 

are outside of or adjacent to the proposed development footprint, there should be no disturbance to 

collection.  

4.3.1 Tecticornia Community Mapping 

Samphires (among them Tecticornia spp.) have evolved to fill different niches and grow in preferred 

zones – some species being found in periodically inundated tidal flats while others are found growing 

in well-drained areas which rarely, if ever, become flooded. The principal factors that affect species 

zonation appear to be drainage, or hydroperiod, and salt load, or salt concentration. Other factors that 

determine where a particular species will grow are soil composition (gypsum, sand, limestone, clay) 

and temperature (tropical, sub-tropical or temperate species). pH is not often a factor. (Datson 2002) 

 

Where a site might produce a number of species, they might be arranged differently in their zonation 

and species richness from another nearby site with similar species, depending upon conditions. This 

makes it difficult to map individual Samphire Communities as each species might be at most sites 

but in differing combinations. 

 

“b) The ERD states that Samphire Communities with higher plant density have greater ecological 

value when discussing the significance of the impacts of the proposal, but when quantifying the 

impacts, the ERD treats all of the Samphire Communities as a single unit. This amalgamation reduces 

the scale of the impacts on the less-dense Samphire Communities. It is likely that the less-dense 

Samphire Communities on the landward side of the project area are floristically, as well as 

structurally, different from the more-dense vegetation on the seaward side.” (DWER) 

4.4 Seepage 

The project footprint has been sited well away from both Samphire/mangrove communities and from 

the extensive algae mats along the coast there. As such there should be little physical interference to 

either from the prospective saltfield. However, no saltfield is leak-proof and seepage under/through 

the exterior pond walls is common at every saltfield, ranging from dampness to running/seeping 

water.  

 

This does not appear to have negative consequences to plant life, with Mangroves often germinating 

in the seepage next to pond walls and the algae mats thriving from the more or less permanent 

dampness. Birds such as Red Capped Plovers and Red Necked Stints feed in these algae mats, 

probably getting Chironomid larvae or such like.  

 

When first constructed saltfield ponds are fairly porous and pond floors lose water from seepage. 

This slows in time with the buildup of algae mats on the floor plus silty detritus from the breakdown 

of organic material. The pond mats consist of Cyanobacteria, bacteria and Achaea, which are 

naturally present in the environment and build up overtime.  

 
Whether there will be any impact upon Samphire communities due to the seepage from the ponds is 

difficult to know. Seepage will probably follow natural channels already present and would be 

unlikely to impact the Samphire or Mangrove communities. There could possibly be some 

rearranging of zonation but again this is unlikely. 

 

The dry communities such as spinifex, grasses etc. might be affected adjacent to or within the pond 

system (islands etc.) due to changing groundwater levels, and be replaced by a different community, 

such as Samphire.  
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5 Discussion 

• Phoenix identified a total of nine low open Tecticornia spp. shrubland types present on tidal 

mudflats and sandy rises on tidal mudflats. One of the Tecticornia sp. recorded from seven 

locations in the study area has been deemed a significant species because it is likely a species 

new to science. 

 

• Several samphire samples were collected which had no seeds or flowers (sterile) – 

Tecticornia sp. sterile 1, 4 and 6.  None of these species were found within the development 

footprint but are adjacent to it. A further site visit after a substantial rain event could provide 

the required identification. 

 

• The boundaries between each of the Tecticornia spp. shrubland types could not be 

determined easily and therefore they have been mapped as a single mosaic class. 

 

• It is likely that the less-dense Samphire Communities on the landward side of the project 

area are floristically, as well as structurally, different from the more-dense vegetation on the 

seaward side. 

 

• Where a site might produce a number of species, they might be arranged differently in their 

zonation and species richness from another nearby site with similar species, depending upon 

conditions. This makes it difficult to map individual Samphire Communities as each species 

might be at most sites but in differing combinations. 

 

• During the period August 2017–July 2018 rainfall was well below the long-term average 

with only 39% of the average annual rainfall recorded in the 12 months preceding the 2018 

field survey. 

 

• In the course of setting up permanent belt transects for Samphire vegetation monitoring the 

zonation and species makeup will be recorded and Samphire communities can be partially 

mapped (ground-truthed) using this information. Coastal and high-water communities 

should both be represented in the Samphire monitoring. 

 

• Given that the Project footprint is well-away from the Mangroves and Samphire 

Communities it is unlikely that the Project will have any physical effect upon those 

communities. There is a possibility that seepage from the ponds may change zonation of 

some species. 

 

• Looking at the maps (see Figure 2 - Survey Sites Figure 3 and Figure 4) adequate sites have 

been surveyed to identify the majority of Tecticornia species in the survey area. 

 

• There is no reason to believe that a Samphire species would be constrained to the impact 

areas. 
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Figure 1 - Development Footprint 
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Figure 2 - Survey Sites  
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Figure 3 - Significant Flora 
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Figure 4 - Vegetation Type - Tspp (Samphire Communities) 
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7 Appendix 

7.1 Tecticornia Species 

Table 1 - List of Tecticornia species 

Tecticornia auriculata 

Tecticornia halocnemoides 'ovate seed aggregate' 

Tecticornia halocnemoides subsp. longispicata 

Tecticornia halocnemoides subsp. tenuis 

Tecticornia indica subsp. bidens 

Tecticornia indica subsp. leiostachya 

Tecticornia pterygosperma subsp. denticulata 

Tecticornia sp. affinity to T. halocnemoides 

large ovate seed aggregate 

Tecticornia sp. In early flower 

Tecticornia sp. sterile 1 

Tecticornia sp. sterile 3 

Tecticornia sp. sterile 4 

Tecticornia sp. sterile 6 

 

7.2 Weather 

 

Figure 5 – Mardie Rainfall mm 2018, 2019, 2020, mean and actual 
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Figure 6 - Mardie Rainfall mm, September 2017 to November 2019, Observed and Mean 

 

 

Figure 7 - Mardie Rainfall mm, January 2017 to July 2020 
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