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EXECUTIVE SUMMARY 

Biologic Environmental Survey (Biologic) was commissioned by BHP Western Australia Iron Ore 

(WAIO) to undertake a two-season baseline aquatic ecosystem survey of an upper reach of Marillana 

Creek (hereafter referred to as the Study Area), located within the Upper Fortescue River Catchment. 

This constitutes the second round of sampling, with previous surveys undertaken in the dry season of 

2020 (Dry 2020) and wet season of 2021 (Wet 2021) (Biologic, 2022b). Aquatic ecosystem surveys 

were undertaken at 12 sites, six within the Study Area, and six reference sites located outside the Study 

Area. Sampling was undertaken in October 2021 (Dry 2021 survey) and April 2022 (Wet 2022 survey). 

Surveys included habitat assessments and sampling of water quality, wetland flora (submerged and 

emergent macrophytes) and dominant riparian vegetation, zooplankton, hyporheos, 

macroinvertebrates and fish. Methods followed those used in similar surveys, including the Pilbara 

Biological Survey (PBS), National Monitoring River Health Initiative, and recent surveys undertaken by 

Biologic within the Study Area and for other BHP projects nearby. Given the Study Area was largely dry 

at the time of sampling in the Dry 2021, sediment samples were collected and rehydrate-emergence 

trials conducted in the laboratory. 

Although the sampling site pools were previously considered permanent or to semi-permanent (noting 

MarC6 has dried from time to time in the past), all previous sampling locations along the creek were dry 

at the time of the Dry 2021 survey. A pool approximately 120 m downstream of MarC3 was present, 

however, and able to be sampled. The drying of the creek occurred after a relatively good wet season, 

with above average rainfall recorded from the Flat Rocks gauging station (near MarC6) in February and 

April 2021. The lowering water levels in the creek may be associated with drawdown impacts from 

nearby mining, especially those in the more downstream extent of the Study Area. This should be 

investigated further. 

The Study Area supports numerous species of groundwater dependent vegetation (GDV), including the 

obligate phreatophyte Melaleuca argentea. This species is a very high-level key 

mesophytic/hydrophytic indicator species (Rio Tinto, 2021), and indicates the presence of groundwater 

close to, and expressing at, the surface. In addition, other high level mesophytic/hydrophytic indicator 

species (Eucalyptus camaldulensis, Acacia ampliceps, and Melaleuca bracteata) and moderate-level 

indicators (Eucalyptus victrix, Cyperus vaginatus, Eleocharis geniculata and Schenoplectus subulatus) 

occur within the Study Area. Study Area pools also support numerous submerged macrophytes in-

stream, including Chara sp., Chara fibrosa, Chara globularis, Vallisneria nana, Potamogeton tepperi, 

and Najas tenuifolia, all of which are considered to be moderate hydrophytic indicators. Overall, the 

Study Area was found to support a high richness of macrophyte taxa (submerged and emergent) in 

comparison to sites sampled as part of the Pilbara Biological Survey (PBS), including the Priority 1 

Priority Ecological Community (PEC) Weeli Wolli Spring. However, the flora and vegetation showed 

signs of water stress, particularly in the lower extent of the reach, with emergent macrophytes observed 

to be in poor condition. In addition, declines in tree canopy health and average foliage cover were also 
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1 INTRODUCTION 

1.1 Background 

Biologic Environmental Survey (Biologic) was commissioned by BHP Western Australia Iron Ore 

(WAIO) to undertake a two-season baseline aquatic ecosystem survey for the Mining Area C (MAC) 

Phase 4 Project. A reach within Marillana Creek, located upstream of BHP WAIO Yandi operations on 

non-BHP WAIO tenure, was targeted for survey (hereafter referred to as the Study Area; Figure 1.1). 

The Study Area is located north of the current BHP WAIO MAC operation, within the East Pilbara region 

of Western Australia (WA). The overarching objective of the two-season survey was to identify the 

aquatic fauna found in perennial and semi-permanent pools associated with the target reach of 

Marillana Creek, and to determine the associated ecological values of aquatic fauna and habitats that 

may need to be considered during any future environmental approvals across the area.  

Previous aquatic surveys undertaken in the dry season of 2020 (Dry 2020) and wet season of 2021 

(Wet 2021) identified the presence of a groundwater dependent ecosystem (GDE) and associated 

permanent and semi-permanent pools within the Study Area (Biologic, 2022b). The GDE was found to 

be characterised by an open overstorey of Eucalyptus camaldulensis, Melaleuca argentea and 

Melaleuca glomerata over various Acacia species, with reeds and rushes along the waterline (Cyperus 

vaginatus, Eleocharis geniculata, Schoenoplectus subulatus and Typha domingensis). Biologic (2022b) 

found the GDE provided important habitat for aquatic fauna, and supported high ecological values, 

including: 

�x Invertebrates with potentially restricted distributions 

�x A high diversity of Pilbara endemic aquatic invertebrate taxa, especially at three sites (MarC2, 

MarC4 and MarC5) 

�x An exceptionally high richness of odonates at two sites (MarC5 and MarC6) 

�x Conservation significant species listed on the International Union for the Conservation of 

Nature (IUCN) Redlist of Threatened Species (i.e., Eurysticta coolawanyah and Hemicordulia 

koomina) 

�x A diversity of mesic flora species 

�x Two species of freshwater fish (Biologic, 2022b). 

While the previous survey was comprehensive (Biologic, 2022b), it does not provide a sufficient 

baseline with which to detect change in water quality and aquatic fauna assemblages associated with 

potential future developments in the area. ANZG (2018) recommends sampling seasonally (wet and 

dry) over a period of at least three years to develop an appropriate dataset to cover the range in natural 

variability present within the aquatic ecosystem. As such, BHP commissioned Biologic to undertake an 

aquatic survey within the Study Area in the dry season of 2021 (Dry 2021) and wet of 2022 (Wet 2022) 

to complement the baseline dataset (this report). The scope of works included: 

�x A two-season aquatic survey at all previously established sampling sites, including reference 

sites 
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