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Executive Summary 
FI Joint Venture Pty Ltd (FIJV) is proposing to construct and operate a magnetite iron ore project (the 

Project), with mining, processing and associated infrastructure. The proposed mine is located 

approximately 225 kilometres (km) east-northeast of Geraldton and 15 km northeast of Yalgoo 

within the Shire of Yalgoo. The proposal includes a magnetite slurry pipeline and a water pipeline to 

Geraldton Port and a gas supply pipeline from the Dampier to Bunbury Natural Gas Pipeline 

network. Mining of the magnetite will occur below groundwater and will include a simple open cut 

operation with clearing and topsoil stockpiling, overburden drilling and blasting followed by 

conventional removal with truck. 

The multi-phase troglofauna survey within the mine pit recorded three subterranean isopod 

morphospecies from six different bores. All three troglomorphic isopod morphospecies have been 

recorded at multiple locations indicating that there is strong connectivity throughout the sampled 

area for troglofauna, that extends well beyond the proposed mining area.  

The morphospecies have been described as having a restricted distribution as they have only thus 

far been recorded from within the proposed mine pit where most of the sampling has occurred to 

date. This is not to say that their distributions do not extend more widely, especially in the same 

geological units that have provided habitat for these species. The potential habitat for these 

morphospecies extends far beyond the proposed mine pit and the entire project area to the north 

and south of the sampled area and these two morphospecies are highly likely to occur throughout 

these geological units where they have previously been found to occur.  

In the upper 10 – 15 m of colluvium, saprolite and BIF within the Olive Queen Gabbro unit hosts all 

the previously detected troglofauna, except for the troglophilic Philoscid sp. ‘Yalgoo’ that occurs in 
both the Olive Queen Gabbro and the Norie Group. Core photos examined demonstrate that the 

most prospective troglofauna habitat is present outside of the proposed Pit area with the majority of 

core within the Pit showing only Moderate troglofauna habitat. The presence of dykes within the pit 

and immediate surrounding geology have minimal impact on the connectivity of troglofauna habitat 

as they show no direct surface expression as competent units, but rather are highly weathered at 

the surface and in the upper 10-20 m where troglofauna habitat is present. 

The habitat for troglofauna at the Yogi Project is within the unsaturated upper 20 m, that is mostly 

comprised of colluvium and saprolite with interconnected voids. This habitat is known as the 

"Mesovoid Shallow Substratum" (MSS – refer to Ortuño 2013), the interconnected network of voids 

and cavities within the overlaying colluvium and alluvium. This habitat is generally laterally extensive 

as it is a product of the weathering process rather than intimately linked to specific geological units. 

It is therefore likely that both these troglobiont isopod morphospecies (Paraplatyarthridae: 

Paraplatyarthrus? sp. indet. and  Armadillidae: Troglarmadillo sp. indet.) have potential habitat and 

distributions within the local region far exceeding the currently identified occurrences.  

The potential troglofauna habitat to be removed by the proposed mine pit is only 3.5% of the total 

volume of these geological units with 96.5% remaining as troglofauna habitat in the local area (GHD 

2019, section 6.13.3). It is for these reasons that is it reasonable to conclude that no significant 

impacts to either of these morphospecies is likely from the development of the project. 
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The impacts to subterranean fauna are considered to be low in the context of the Yogi Project due to 

the relatively small size of the development compared with the size of remaining subterranean 

fauna habitat outside of the Project area, with no significant impacts anticipated. 
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1. Introduction 
FI Joint Venture Pty Ltd (FIJV) is proposing to construct and operate a magnetite iron ore project (the 

Project), with mining, processing and associated infrastructure. The proposed mine is located 

approximately 225 kilometres (km) east-northeast of Geraldton and 15 km northeast of Yalgoo 

within the Shire of Yalgoo. The proposal includes a magnetite slurry pipeline and a water pipeline to 

Geraldton Port and a gas supply pipeline from the Dampier to Bunbury Natural Gas Pipeline 

network. 

Mining of the magnetite will occur below groundwater and will include a simple open cut operation 

with clearing and topsoil stockpiling, overburden drilling and blasting followed by conventional 

removal with truck. 

The proposal includes the following key components: 

 Mine pit (clearing of no more than 200 ha); 

 Mining overburden and waste facilities (clearing of no more than 400 ha); 

 Processing waste containment facilities (clearing of no more than 500 ha); 

 Mine and processing support infrastructure (clearing of no more than 2000 ha); and 

 Magnetite slurry pipeline, water pipeline and gas pipeline (clearing of no more than 

1500 ha). 

Invertebrate Solutions has been requested by GHD Pty Ltd (GHD) on behalf of FIJV to undertake a 

multi phase field survey for stygofauna and troglofauna for the Yogi Magnetite Project. The Project is 

located adjacent to five separate calcrete Priority Ecological Communities that each contain unique 

and endemic stygofauna species. Banded Iron Formation (BIF) ridges in the Mid West also are known 

to contain troglofauna and hence a survey for subterranean fauna is required for the Yogi Magnetite 

Project. 

1.1 Purpose of this Report 

GHD has requested Invertebrate Solutions undertake a troglofauna habitat assessment for the Yogi 

Magnetite Project area, Yalgoo, Western Australia: 

 Complete a troglofauna habitat assessment using available geological information including 

detailed mapping and core photos, and the results of the multi-phase troglofauna sampling 

program; and 

 Provide a written report containing the above items. 
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1.2 Project Area 

The proposed mine is located approximately 225 kilometres (km) east-northeast of Geraldton and 

15 km northeast of Yalgoo within the Shire of Yalgoo and is shown in Figure 1. The proposal includes 

a magnetite slurry pipeline and a water pipeline to Geraldton Port and a gas supply pipeline from the 

Dampier to Bunbury Natural Gas Pipeline network. 

1.3 Troglofauna Survey Effort  

The survey has retrieved a total of 118 traps of the 126 deployed over the three phases, with 8 traps 

irretrievable (Table 1, Invertebrate Solutions 2021). The sampling effort within the proposed mining 

area of 73 traps exceeds the effort for a level 2 troglofauna survey (minimum 60 traps) in accordance 

with Technical Guidance – Subterranean Fauna Survey (EPA 2016a), Technical Guidance – Sampling 

Methods for Subterranean Fauna (EPA 2016b) and the Environmental Factor Guideline – 
Subterranean Fauna (EPA 2016c). An additional 45 troglofauna traps have been deployed outside of 

the proposed mining area. A map showing the locations of the bores sampled for troglofauna is 

shown in Figure 2 and Figure 3. 

Table 1 Troglofauna sampling effort 

Sampling Phase Troglofauna 
traps 
deployed 

Troglofauna 
traps 
retrieved 

Date deployed Date retrieved 

     
Phase 1 30 28 7 August 2018 13-14 October 2018 
Phase 2 32 26 13-14 October 2018 18 November 2019 

Phase 3 64 64 12-13 June 2020 5 August 2020 

Total 126 118   
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1.4 Report Limitations and Exclusions 

This study was limited to the written scope provided to GHD Pty Ltd by Invertebrate Solutions (29th 

April 2020) and in Section 1.1. This study was limited to the extent of information made available to 

Invertebrate Solutions at the time of undertaking the work. Information not made available to this 

study, or which subsequently becomes available, may alter the conclusions made herein. 

Assessment of potential impacts to subterranean fauna was based on proposed infrastructure plans 

provided by FIJV Ltd. 

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. Invertebrate 

Solutions has no responsibility or obligation to update this report to account for events or changes 

occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made 

by Invertebrate Solutions described in this report (this section and throughout this report). 

Invertebrate Solutions disclaims liability arising from any of the assumptions being incorrect. 

Invertebrate Solutions has prepared this report on the basis of information provided by GHD for FIJV 

Ltd and others (including Government authorities), which Invertebrate Solutions has not 

independently verified or checked beyond the agreed scope of work. Invertebrate Solutions does 

not accept liability in connection with such unverified information, including errors and omissions in 

the report which were caused by errors or omissions in that information. 

Site conditions may change after the date of this report. Invertebrate Solutions does not accept 

responsibility arising from, or in connection with, any change to the site conditions. Invertebrate 

Solutions is also not responsible for updating this report if the site conditions change. 

Species were identified to the lowest practical taxonomic level, taking into consideration that the 

taxonomic framework of many invertebrate groups is incomplete and often in need of substantial 

revision to enable accurate identification. Insufficient information exists for many invertebrate 

species due to specimens being juvenile, the wrong sex to allow identification, damaged, or 

inadequate taxonomic frameworks, precluding identification. 

Field surveys for subterranean fauna require multiple seasonal surveys to fully record all species that 

may be present in an area and additional surveys at different times of the year may record 

additional species.  

1.7.1 Limitations 

The following specific limitation to the current survey are noted below: 

 Due to the absence of vertical bores within the mining pit void no troglofauna scrape 

sampling was able to be undertaken. 
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2. Methods 
Invertebrate Solutions undertook the following tasks for the troglofauna habitat assessment of the 

Yogi Magnetite Project area: 

 Summary of the multi-phase troglofauna survey (Invertebrate Solutions 2021);  

 Analysis of diamond core photos from both inside and outside of the mine pit area; 

 Analysis of geological mapping as provided by FIJV from both inside and outside of the mine 

pit area. 

The potential of strata to contain habitat for troglofauna was assessed on the visible presence of 

cracks or voids, that also had the potential to be interconnected, on photos of diamond core 

available for examination from within and adjacent to the proposed mining pit. The degree and size 

of cracks were used to assess individual bores as providing ‘Low’, ‘Moderate’, or ‘High’ degrees of 
potential habitat for troglofauna taxa. Core was only examined for the upper 20 m as below this 

approximate level the regional watertable is present thus precluding the presence of troglofauna. 

The habitat assessment was undertaken with regard to the Technical Guidance – Subterranean 

Fauna Survey (EPA2016a), Technical Guidance – Sampling Methods for Subterranean Fauna 

(EPA2016b) and the Environmental Factor Guideline – Subterranean Fauna (EPA 2016c). 
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4. Troglofauna Habitat Assessment 
The BIF located in the pit void has a moderate likelihood based on other BIF outcrops in the region, 

with cavities visible in the upper colluvium and unsaturated portion of the BIF from various diamond 

cores from both within and outside of the proposed pit area (Plate 1, Plate 2, Plate 3 and Plate 4). 

In the upper 10 – 15 m of colluvium, saprolite and BIF within the Olive Queen Gabbro unit hosts all 

the previously detected troglofauna, except for the troglophilic Philoscid sp. ‘Yalgoo’ that occurs in 
both the Olive Queen Gabbro and the Norie Group (Figure 4). Core photos examined demonstrate 

that the most prospective troglofauna habitat is present outside of the proposed Pit area (Table 3, 

Plate 1 and Plate 2) with the majority of core within the Pit showing only Moderate troglofauna 

habitat (Plate 3 and Plate 4). 

Table 3 Troglofauna habitat suitability based upon diamond core photo analysis 

Bore 
Pit area / Outside 
Pit area  

Geological Unit Troglofauna habitat suitability 

SAMDD-01 Inside Pit Norie Group Moderate 
SAMDD-02 Inside Pit Olive Queen Gabbro Moderate 
SAMDD-03 Inside Pit Olive Queen Gabbro Low 
SAMDD-04 Inside Pit Olive Queen Gabbro Moderate 
SAMDD-05 Inside Pit Olive Queen Gabbro Low 
SAMDD-06 Inside Pit Olive Queen Gabbro Low/Moderate 
SAMDD-07 Inside Pit Olive Queen Gabbro Low 
SAMDD-08 Inside Pit Olive Queen Gabbro N/A (core below watertable only) 
SAMDD-09 Outside Pit Olive Queen Gabbro Low 
SAMDD-10 Outside Pit Olive Queen Gabbro High 
SAMDD-11 Outside Pit Olive Queen Gabbro High 
SAMDD-12 Outside Pit Olive Queen Gabbro Low 
SAMDD-129 Outside Pit Olive Queen Gabbro Low 
SAMDD-130 Inside Pit Olive Queen Gabbro Moderate 
SAMDD-131 Outside Pit Olive Queen Gabbro Moderate 
SAMDD-132 Outside Pit Olive Queen Gabbro High 
SAMDDGT-05 Inside Pit Olive Queen Gabbro Moderate 
SAMDDGT-06 Inside Pit Norie Group High 
SAMDDGT-08 Inside Pit Norie Group Moderate 
SAMDDGT-10 Inside Pit Olive Queen Gabbro Moderate 
SAMDDGT-11 Inside Pit Norie Group Low 

The presence of dykes within the pit and immediate surrounding geology have minimal impact on 

the connectivity of troglofauna habitat as they show no direct surface expression as competent 

units, but rather are highly weathered at the surface and in the upper 10-20 m where troglofauna 

habitat is present. The dykes may potentially form a geological barrier at depth, however, this does 

not affect troglofauna as these areas are saturated by the regional watertable and not used by 

troglofauna as habitat. Also it should be noted that examination of core at greater depths (e.g. 50 – 
60 m) showed no fracturing or voids at all due to an absence of weathering processes precluding the 

presence of stygofauna as confirmed by survey results from these areas (Invertebrate Solutions 

2021), thus the presence of dykes have no material impact upon stygofauna distribution within the 

pit area.   
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The habitat for troglofauna at the Yogi Project is within the unsaturated upper 20 m, that is mostly 

comprised of colluvium and saprolite with interconnected voids. This habitat is known as the 

"Mesovoid Shallow Substratum" (MSS – refer to Ortuño 2013), the interconnected network of voids 

and cavities within the overlaying colluvium and alluvium. This habitat is generally laterally extensive 

as it is a product of the weathering process rather than intimately linked to specific geological units. 

This results in potential habitat for troglofauna species being present throughout all the adjacent 

volcanic units and not generally separated by dykes as these features have been weathered along 

with other exposed geology over time to create a continuous MSS habitat.  

4.1 Troglofauna Distribution Assessment 

The detection of troglofauna is inherently difficult due to their naturally low abundance and cryptic 

nature. It is especially difficult when subterranean microhabitats can only be accessed intermittently 

via drill holes. This often leads to apparent hotspots of distribution, where troglomorphic taxa are 

recorded repeatedly from specific areas of a deposit, but not from drill holes located immediately 

adjacent. This sampling bias can result in only stochastic occurrences of taxa during repeated 

sampling. This is further complicated by the general absence of available drill holes in areas outside 

of potentially ore bearing strata, leading to the misconception from the sampling results that 

troglofauna only occur within Project areas. 

Three morphospecies of troglofauna, all terrestrial slaters (isopods) have been recorded from within 

the proposed mining pit (Figure 2). Whilst these morphospecies have only been recorded from 

within the mining pit the geological units (Olive Queen Gabbro and the Norie Group) from which 

they have been recorded extends far beyond the Project area to the north and south following the 

strike of the geology (Figure 4). All three troglomorphic isopod morphospecies have been recorded 

at multiple locations indicating that there is connectivity throughout the sampled area for 

troglofauna, that likely extends well beyond the proposed mining area. The highly troglomorphic 

Troglarmadillo sp. indet. has been recorded from opposite ends of the proposed mining pit strongly 

supporting the connectivity of troglofauna habitat within the pit area and beyond. 

The abundance of the troglofauna recorded is very low by comparison to troglofauna communities 

from BIF and other iron deposits in the Pilbara region where deposits can support upwards of 30 to 

50 species in some cases (Humphreys 2008, Guzik et al. 2010), suggesting that the troglofauna 

community at Yogi is generally depaurperate with only a single confirmed troglobiontic 

morphospecies (Troglarmadillo sp. indet.) and two morphospecies showing only some adaptation to 

subterranean life. 

The morphospecies have been described as having a restricted distribution as they have only thus 

far been recorded from within the proposed mine pit where most of the sampling has occurred to 

date. This is not to say that their distributions do not extend more widely, especially in the same 

geological units that have provided habitat for these species (Figure 4). The potential habitat for 

these species extends far beyond the proposed mine pit and the entire project area to the north and 

south of the sampled area and these two species are highly likely to occur throughout these 

geological units where they have previously been found to occur.  

In addition due to the relatively shallow depths at which the troglofauna traps have been placed in 

the Yogi project area (often <10m) due to the water table and blockages or collapses in the holes the 
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species may be utilising the "Mesovoid Shallow Substratum" (MSS – refer to Ortuño 2013), the 

interconnected network of voids and cavities within the overlaying colluvium and alluvium to 

increase their potential habitat far beyond the area sampled thus far for troglofauna. It is therefore 

likely that both these troglobiont isopod morphospecies (Paraplatyarthridae: Paraplatyarthrus? sp. 

indet. and Armadillidae: Troglarmadillo sp. indet.) have potential habitat and distributions within the 

local region far exceeding the currently identified occurrences. The potential troglofauna habitat to 

be removed by the proposed mine pit is only 3.5% of the total volume of these geological units with 

96.5% remaining as troglofauna habitat in the local area (GHD 2019, section 6.13.3). It is for these 

reasons that is it reasonable to conclude that no significant impacts to either of these species is likely 

from the development of the project. 
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5. Conclusions and Recommendations 
The multi-phase troglofauna survey within the mine pit recorded three subterranean isopod 

morphospecies from six different bores. All three troglomorphic isopod morphospecies have been 

recorded at multiple locations indicating that there is strong connectivity throughout the sampled 

area for troglofauna, that extends well beyond the proposed mining area.  

The morphospecies have been described as having a restricted distribution as they have only thus 

far been recorded from within the proposed mine pit where most of the sampling has occurred to 

date. This is not to say that their distributions do not extend more widely, especially in the same 

geological units that have provided habitat for these species. The potential habitat for these 

morphospecies extends far beyond the proposed mine pit and the entire project area to the north 

and south of the sampled area and these two species are highly likely to occur throughout these 

geological units where they have previously been found to occur.  

In the upper 10 – 15 m of colluvium, saprolite and BIF within the Olive Queen Gabbro unit hosts all 

the previously detected troglofauna, except for the troglophilic Philoscid sp. ‘Yalgoo’ that occurs in 
both the Olive Queen Gabbro and the Norie Group. Core photos examined demonstrate that the 

most prospective troglofauna habitat is present outside of the proposed Pit area with the majority of 

core within the Pit showing only Moderate troglofauna habitat. The presence of dykes within the pit 

and immediate surrounding geology have minimal impact on the connectivity of troglofauna habitat 

as they show no direct surface expression as competent units, but rather are highly weathered at 

the surface and in the upper 10-20 m where troglofauna habitat is present. 

The habitat for troglofauna at the Yogi Project is within the unsaturated upper 20 m, that is mostly 

comprised of colluvium and saprolite with interconnected voids. This habitat is known as the 

"Mesovoid Shallow Substratum" (MSS – refer to Ortuño 2013), the interconnected network of voids 

and cavities within the overlaying colluvium and alluvium. This habitat is generally laterally extensive 

as it is a product of the weathering process rather than intimately linked to specific geological units. 

It is therefore likely that both these troglobiont isopod morphospecies (Paraplatyarthridae: 

Paraplatyarthrus? sp. indet. and  Armadillidae: Troglarmadillo sp. indet.) have potential habitat and 

distributions within the local region far exceeding the currently identified occurrences.  

The potential troglofauna habitat to be removed by the proposed mine pit is only 3.5% of the total 

volume of these geological units with 96.5% remaining as troglofauna habitat in the local area (GHD 

2019, section 6.13.3). It is for these reasons that is it reasonable to conclude that no significant 

impacts to either of these morphospecies is likely from the development of the project. 

The impacts to subterranean fauna are considered to be low in the context of the Yogi Project due to 

the relatively small size of the development compared with the size of remaining subterranean 

fauna habitat outside of the Project area, with no significant impacts anticipated. 
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