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The mangroves of Utah Point, Port Hedland - 
regional setting, description, processes, significance,  

prediction of port construction impacts, and mitigation 
 

Executive summary 
 
1. The mangroves of Utah Point are dominated by assemblages that inhabit muddy 

tidal flats, with a proportion of assemblages that inhabit limestone pavements and 
sand bars. 

 
2. There are no unusual assemblages or species within the mangroves of Utah Point 
 
3. The myrtle mangrove Osbornia octodonta does not occur in the Utah Point area 
 
4. The mangroves of Port Hedland harbour, while they may be regionally significant 

from the point of view of coastal productivity, are not of scientific or global or 
national significance, because they have ceased to be a tidal ecosystem 
wilderness. 

 
5. Clearing of the mangroves of the Utah Point area for developing stockyards and 

berths will involve circa 0.7 % of the total mangrove cover of Port Hedland 
harbour system; this is not a significant impact. 

 
6. Mitigation measures for the Utah Point development involve minimising export of 

ores as dust to the mangroves, minimising contamination of groundwater, and 
ensuring that dredging does not remobilise metals.  It is recommended that a brief 
survey of sediments where dredging is to take place, be investigated for their 
metal content.  

 
7. Since revegetating the quarry from which limestone is to be obtained on the east 

side of the Finucane Island causeway will not replicate the cleared mangroves of 
Utah Point, it is recommended that, rather, the quarrying for limestone be 
undertaken to the east of the Finucane Island causeway, where there is abundant 
limestone, and that the area of mangroves of the Salmon Creek barrier system, 
equivalent to the Utah Point mangrove system, be set aside as a mangrove reserve 
as an offset or trade-off for the mangroves to be cleared at Utah Point. 
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The mangroves of Utah Point, Port Hedland - 
regional setting, description, processes, significance,  

prediction of port construction impacts, and mitigation 
 
 
Introduction and background to study 
Port Hedland is Australia’s largest bulk port, with over 110 million tonnes of cargo 
handled in the 2005/2006 financial year (Sinclair Knight Merz 2007). With forecast 
growth in the volume of cargo to be exported through the port in the next five years, 
the Port Hedland Port Authority (PHPA), the statutory body responsible for operating 
the port of Port Hedland proposes to develop a new berth at Utah Point on Finucane 
Island (Figure 1). PHPA proposes to allocate the use of this berth to the export of iron 
ore, chromite and manganese. 
 
The Environmental Protection Authority (EPA) set a Public Environmental Review 
(PER) level of assessment for this project in December 2006, and the PHPA 
commissioned Sinclair Knight Merz (SKM) to undertake a scoping study to determine 
key environmental issues to be carried forward for detailed assessment as part of the 
PER process.  As part of the PER process, SKM, on behalf of the PHPA, invited the 
V & C Semeniuk Research Group (VCSRG) to provide information on the mangroves 
of the area. 
 
Initially, in response to the invitation, VCSRG identified a number if issues that 
needed to be addressed in relation to providing information on mangroves for the PER 
for this proposed project.  These were: the regional setting of the Port Hedland coast, 
the mangrove species pool, and assemblages in the area with a view to assessing their 
significance; a basic description of the mangrove habitats of the Utah Point area; a 
description of key processes maintaining the mangroves  at Utah Point; predicting 
impacts from proposed port/berth construction; and providing indications of 
mitigation measures, offsets, and management strategies.  
 
However, after receipt of the scoping document (Sinclair Knight Merz 2007), VCSRG 
also identified the need to place the proposed development in an infrastructural 
setting, to assess the impacts to date that had already taken place in this area, and to 
assess in a preliminary manner the effects of the proposed cargo facilities on the 
mangrove environment from both a constructional and operational point of view. 
 
A robust assessment of the impacts of any development requires an understanding of 
the types of natural process that sustain the environment, the significance of the 
environment, locally, regionally, and perhaps at higher levels, the anthropogenically-
induced processes associated with industry that will be operating in environment, and 
the interface/interaction between the natural environment and industry. It also requires 
information about the regional setting of the environment and the developments, so 
that they can be placed into perspective. 
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Figure 1: location of Utah Point within Port Hedland harbour, and the location of  

Figures 2, 3, 13, & 14. (modified from Sinclair Knight Merz 2007) 
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This document provides information on the mangroves of Utah Point as part of the 
PER process, based on a literature review, and field work in the Utah Point area.  The 
report is structured as follows: 
 
 
2.0   Scope of study, and methods 
3.0   The infrastructural framework of the Utah Point area 
4.0   The regional setting of the Port Hedland coast and mangroves 
5.0   Mangrove species pool, and assemblages in the region 
6.0   Utah Point– description 
7.0   Key processes maintaining the Utah Point mangroves  
8.0   Significance of the Utah Point mangroves 
9.0   Anthropogenic impacts in the Utah Point area – pre 2007 
10.0 Predicted impacts from port/berth construction 
11.0 Mitigation, offsets, management 
12.0 Conclusions and recommendations 
 
 
 
Victoria Lazenby of SKM assisted with the fieldwork in February 2007, and this help 
is gratefully acknowledged. 
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2.0 Scope of study, and methods 
The scope of work for this project involved: 1. some literature review, 2. accessing in-
house R&D information from VCSRG that involved data collected over a number of 
years (1976-2006) in the region; 3. a two-day field survey to collect data specifically 
in the Utah Point area; and 4. back in the laboratory and in the office, analysis of 
samples collected in the field, and interpretation of aerial photography. 
 
A short field survey was carried out on the 27th February 2007, and on the 15-16th 
April, on neap tides, to supplement the field work previously carried out in this region 
by VCSRG, to collect mangrove habitat information specifically in the Utah Point 
area, i.e., geomorphic, stratigraphic, soil, water, and vegetation data, to 
investigate/delineate some of the major mangrove environmental processes operating 
in the Utah Point rea, and to ground-truth the photo-tones of the aerial photographs.  
Aerial photographs used in this study were coloured photographs at 1:5000 scale.  
Fieldwork carried out during the low tide consisted of: 
 
1. investigation, through traverses, of landforms, to determine occurrence of 

limestone ridges, limestone pavements, sand bars, mud flats, cliffs, and to 
correlate these with aerial photographic photo-tones; 

2. investigation, through traverses,  of surface sediments and substrates in terms of 
pavements, gravel, sand, and mud, and to correlate these with photo-tones; 

3. investigation, via four transects in north-south orientations, of stratigraphy to 
determine depth to limestone, thickness of mud, occurrence of sand, thickness of 
sand under beaches, occurrence of sand or mud veneers on shallowly buried 
limestone, occurrence of limestone boulder breccia and gravel pavement 
veneers, and the stratigraphic nature of the interface between limestone ridges 
and tidal flat sediments; stratigraphy was determined by augering, and for 
thicker muddy sequences, by probing; sediments in the profiles were identified 
as to limestone clast gravel, shell gravel, sand, muddy sand, and mud; selected 
sediment samples were collected for microscope work in the laboratory;  

4. in the augered holes, water samples of the tidal flat groundwater (at low tide) 
were collected; salinity was determined by refractometer; 

5. investigation of mangrove vegetation in terms of floristics, and structure along 
traverses, and transects, to correlate aerial photographic photo-tones with the 
vegetation patterns, and to map the mangrove assemblages;  

6. specific searches for Osbornia octodonta, and any unusual mangrove 
associations/assemblages in the Utah Point area; 

7. opportunistic observation of tidal flat processes, and focused investigation for 
evidence of freshwater seepage, sedimentation patterns, and storm effects. 

8. inspection of mangrove vegetation condition in terms of foliage cover, vigour of 
foliage, colour of foliage, and absence/presence of defoliation and stag-horn tips 
(“dieback) was undertaken along the transects and traverses to provide on-site 
data. 

 
Aerial photographic interpretation of mangrove species distribution, and of mangrove 
canopy/foliage condition was undertaken using high resolution aerial photography, 
calibrating the aerial photographic information with data from the ground work. 
 
The traverses and transects in this study are shown in Figure 2. 
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Figure 2: fieldwork conducted in the Utah Point area; location of traverses, transects 
for study of stratigraphy, soils, and geomorphology, and sampling sites groundwater 

and soilwater. 
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3.0 Infrastructural framework of the Utah Point area  
 
The Utah Point area is located in a coastal system that already has established 
infrastructure associated with industries (Figure 3).   
 
The main harbour area of Port Hedland and its shore system is the site for various 
industrial on-shore facilities, loading infrastructures, stockpiles, berths and ports for 
BHP Billiton (iron ore export), and Dampier Salt (salt export).  Construction of these 
on-shore facilities have required land reclamation and shore modifications.  For 
instance, in the main harbour, in the past, tidal creels and mangrove areas have been 
infilled to provide a level terrain.  Additionally, to allow access for large shipping, 
dredging of the harbour and entrance channels has been carried out, with dredge 
spoil emplaced on tidal flats to reclaim land for industry, or placed offshore in a large 
spoil bank. 
 
Similarly, northwest Finucane Island is the loading port for BHP Billiton, and 
associated with it are access roads, rail infrastructure, a conveyor belt system, and 
on-shore facilities. The major arterial access road and rail-line constructed to convey 
ore to the Finucane Island loading port crossed and barred West Creek, with major 
modifications to the hydrodynamics of the creek systems. 
 
Consequently, Utah Point is part of a coastal and harbour complex that is 
considerably industrialised and modified.   
 
Salient features of the industrial setting of proposed Utah Point berth/port are shown 
in Figure 3. 
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Figure 3: location of proposed port/berth at Utah Point within Port Hedland harbour, 
and location of main existing industries, loading facilities, rail/road causeways, and 

products of industrial development (modified from base map provided in  
Sinclair Knight Merz 2007). 
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4.0 The regional setting of the Port Hedland coast - 
geology, climate, oceanography, coastal landforms 
 
This description of the Pilbara Coast and the Port Hedland area in its regional setting 
is provided to place the Port Hedland coast in a global, national, and State-wide 
perspective, and to provide a context for the Port Hedland coastal system along the 
Pilbara Coast. 
 
The Pilbara coast in north-western Australia is the most arid coastal area in Australia, 
and globally it is one of the few arid coastal regions worldwide, and uniquely globally 
is an arid coast that consists of wide riverine lowlands which front and adjoin 
Precambrian uplands in a generally non-tectonic setting.  Generally, the literature on 
arid coasts globally have emphasised carbonate settings, sabkhas and evaporites 
(Purser 1973; Logan et al., 1974; Till 1978; Leeder 1982; for discussion, see 
Semeniuk 2005). There has been less published on terrigenous settings or mixed 
terrigenous/carbonate settings (cf. Thompson 1968; Johnson 1981), and these have 
tended to emphasise deltas. However, the description of the Pilbara Coast presented 
by Semeniuk (1996) provided a unique alternative model, i.e., a terrigeneous model, 
for the development of a range of megascale landforms through to microscale features 
that develop within a coastal alluvial plain set in an arid climate.  
 
As the Pilbara coast is the most arid part of coastal Australia, it has National 
significance in that arid zone coastal processes uniquely occur here, and the coastal 
landforms are distinct to this coastal sector.  The coastal features of the arid Pilbara 
distinguish this coastal tract from those in more humid climates of Western Australia 
further to north and south (Figure 4), even if the megascale sedimentary and 
stratigraphic patterns are similar (Woods et al., 1985).  For example, to the far north 
of the Pilbara, in the macrotidal region of the Kimberley, there are ria/archipelago 
coastal systems similar to the sections of the Pilbara coast (Semeniuk 1985). 
However, in the Kimberley there is higher rainfall and less pronounced evaporation 
and cementation, and therefore a contrast with the arid zone Pilbara in terms of small 
scale coastal features - there is less beachrock, no supratidal beachrock-slab 
conglomerate and breccia, no high tidal cementation, less groundwater hypersalinity, 
sediments under zones of freshwater seepage are mangrove-vegetated and extensively 
bioturbated, and sediments formed as aprons to the hinterland or as fans from small 
creeks that debouch from the uplands also are vegetated and extensively bioturbated. 
To the south, along the wave-dominated, microtidal coast of the Swan Coastal Plain 
(Searle & Semeniuk 1985), where the climate is more humid, there also is a marked 
change in small scale coastal processes, even though some of the megascale coastal 
sedimentation patterns, such as the occurrence of sandy barriers and beach/dune 
shores, are similar - beachrock is uncommon to absent (Semeniuk & Searle 1987; 
Searle et al., 1988), cyclones are rare (though winter storms are common) and there 
are no cyclone deposits preserved, there is much less hypersaline coastal groundwater 
on tidal flats and hence salt flats are largely absent (C A Semeniuk & Semeniuk 
1990), and high-tidal aprons formed by sheet wash are extensively bioturbated. In 
both cases, the general features of very hypersaline, vegetation-free, high-tidal 
lithotopes typical of arid coastal systems are absent. 
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Figure 4 from Semeniuk (1993a) illustrates the variety of coastal forms along tropical 
North-western Australia that reflects the variable and complex geology of the 
Precambrian Kimberley Block (the Kimberley Coast), the borders of the Kimberley 
Block (King Sound and Cambridge Gulf), the Phanerozoic Canning Basin (the 
Canning Coast), the alluvial fans and deltas down-slope from the Precambrian Pilbara 
Block, and the Phanerozoic Carnarvon Basin (Carnarvon Province). 
 

 
Figure 4: the range of coastal forms of tropical NW Australia, and the Pilbara 
Coast as a unique system in this setting. 

 
 

 9



V & C Semeniuk Research Group – Utah Point Mangroves - May 2007 
 

 
Given the information presented above, in a National and State-wide perspective, 
therefore, the Pilbara Coast is unique and significant. 
 
The Pilbara Coast also has global significance.  This coast tract and coastal plain, 
composed of riverine plains, deltas, tidal flats, coastal dunes and limestone barriers, 
relic deltas and archipelago/ria shores, is predominantly a terrigenous and carbonate 
sediment complex, and stands distinct from other arid coasts worldwide (Semeniuk 
1996). Other arid zone coasts that tend to be carbonate sediment dominated 
(Semeniuk 2005). In the Pilbara region, terrigenous sediments are dominated by 
siliciclastic and lithoclastic sands and clay mineral mud, derived ultimately from the 
Precambrian hinterland. However, locally, bioclastic sand and gravel from resident 
shelly benthos results in compositionally mixed sands composed of skeletal fragments 
and siliciclastic grains, and in shelly gravel sands. Locally also, the bioclastic 
component may be abundant to the extent that some of the sands are carbonate 
dominated. The mud-sized fraction of sediments is composed of clay minerals, quartz 
silt, and some carbonate mud. In an overview, however, the sedimentary suite of the 
coastal Pilbara is predominantly terrigenous, with sands and clays derived from the 
uplands, and a smaller proportion of sedimentary particles derived from marine 
sources, and with carbonate sediments forming local sedimentary bodies. 
 
Other coasts worldwide that are of similar tropical aridity to the Pilbara coast include 
the Somalia coast, the Persian Gulf, Red Sea and the Arabian Peninsula coast, 
including the northern Pakistan coast, the Namibian coast and the northwest African 
coast, Baja California, and the Peruvian-Chilean coastline.  Using criteria of 
tectonism, style of erosion or deposition, types of sediments, coastal landforms, and 
oceanography, Semeniuk (1996) compared the Pilbara Coast with these other coastal 
systems in tropical, arid settings.  Tectonically unlike the collision coasts of Baja 
California and Chile, and the tectonic coasts of the Middle East (such as Iran and the 
Red Sea), it is relatively non-tectonic, since it is a trailing coast.  And unlike the sand 
dune coasts of Namibia and the sand dune and rocky shore coast of the Sahara, it is a 
depositional coast.  The conclusion reached was that in a global setting, the Pilbara 
Coast is one of seven tropical arid coasts worldwide, and is globally distinct.   
 
Focusing on the Pilbara Coast, and the range of features therein, viewed at the largest 
scale, this coastal tract is an ensemble of riverine plains, deltas, barrier islands, 
beaches/dunes, and bedrock promontories of Precambrian rock.  It borders a high 
relief terrain of the Pilbara craton and Proterozoic rocks, from which numerous rivers 
and creeks drain. The landforms along this Coast are quite distinctive from the 
Canning Coast to the north, and the Carnarvon Basin Coast to the south (Semeniuk, 
1996).  The southern and northern boundary of the Pilbara Coast is at the Yanrey 
River along the eastern Exmouth Gulf shore, and the De Grey River.  The hinterland 
of the Pilbara Coast is a cratonic mountain-basin terrain, bordered by the Canning 
Basin to the north and by the Yilgarn Craton to the south (Geological Survey of WA, 
1975), and consisting of Archaean granitic domes and synclinoria of folded and 
sheared volcanic, sedimentary and intrusive rocks, a Proterozoic terrain of 
ironstones, cherty rocks, shales, dolomites and volcanic rocks (MacLeod, 1966; 
Daniels & Horwitz, 1969), and a variably dissected and eroded laterite cover 
(MacLeod, 1966). 
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Alluvial fans derived from the uplands form coastal plains, 20-30 km wide 
(Semeniuk, 1993b).  Beard (1975) termed these the Abydos, Onslow Coastal and 
Yanrey Coastal plains.  Semeniuk (1993b) identified broad zones within these plains: 
a seaward Holocene zone, mainly of modern sediments accumulated along the shore, 
and an inland (?Plio-) Pleistocene zone of Pleistocene red siliciclastic sediments and 
limestone. The seaward edge of the plain often is a series of lobate delta margins. 
Ridges of Precambrian rocks locally extend to the coast to form archipelagos, ria 
shores and scattered islands (Semeniuk, 1993a,b; 1996), disrupting the continuity of 
an otherwise repetitive Pilbara coast. Numerous rivers and creeks drain the 
hinterland, but runoff is intermittent (Public Works Department, 1984 cited in 
Semeniuk, 1996), following cyclones and thunderstorms.  Semeniuk (1996) 
recognised three types of rivers and creeks: 1. large rivers with extensive catchments 
(e.g., the Ashburton River); 2. medium-sized rivers with less extensive catchments 
(e.g., the Maitland River); and 3. numerous un-named small rivers and creeks with 
headwaters extending only a limited extent inland. 
 
Climate in the Pilbara is tropical, arid, with a hot, wet summer and a dry, warm 
winter (Trewartha, 1968).  Semeniuk (1996) considered that the climate in this 
region influenced coastal form, processes and products, at regional to local scales 
through sedimentation, erosion, mineral precipitation and cementation; and through 
agencies of wind, wind waves, cyclones, storms, and rainfall and evaporation. Wind 
along the coast shifts sand to form dunes, and influences the construction of coastal 
features through wind waves. 
 
Pilbara tides are semi-diurnal, and range from meso- to macro-tidal (Davis, 1977).  
From this perspective, the coast would appear to be tide-dominated, however, 
Semeniuk (1996) considers from criteria of delta-land morphology and other coastal 
landforms that the Pilbara Coast is wave-dominated, with large-scale tide-dominated 
landforms occurring only in sites protected from wave action, such as embayments, 
inlets behind barriers, and within tidal creeks.  Waves in the region are long period 
swell, and short period wind waves which prevail in the coastal zone and follow 
wind patterns (op cit.,). Cyclones are common (Coleman, 1971; Lourensz, 1981), 
bringing hurricane force winds and torrential rain.  They affect the coast by discharge 
of river sediment onto the coast, infusion of mud into marine waters, formation of 
sediment deposits where tidal flats adjoin the hinterland, storm surges, formation of 
sedimentary spits, and erosion and dispersion of coastal sediments. 
 
The Pilbara coastal geomorphology presents a globally distinct system (Semeniuk 
1996) - it is a complex, heterogeneous coast developed in an arid setting (Figure 5).  
The coastal zone of the Pilbara has been subdivided by Semeniuk (1993b, 1996) into 
several megascale coastal types, as follows: 
 

1. active deltas, 
2. beach/dune shores, 
3. inactive, eroding deltas, and their barriers, 
4. limestone barrier coasts, 
5. bays associated with eroded limestone barriers, 
6. archipelago/ria coasts. 
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Figure 5: coastal landforms of the Pilbara Coast (after Semeniuk 1993b, 1996). 
 
 
Numerous smaller scale landforms and sedimentary deposits occur within these 
coastal types, and often are restricted to specific megascale landforms, e.g., 
limestone pavements and cliffs are restricted to limestone barriers, and alluvial fans 
are restricted to archipelago/ria coasts (Semeniuk, 1996). There is also a recurring 
pattern of more common smaller coastal landforms within the megascale systems, 
e.g., tidal flats, spits, shoals, and tidal creeks. 
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A notable feature along much of the coast in the Pilbara are barriers. These are shore-
parallel, linear, shoe-string sediment bodies that function as seafront barriers to low-
lying terrain such as salt flats, lagoons, or mangrove-vegetated flats to leeward. There 
are three types of barriers: 1. limestone ridge barriers, composed of Pleistocene 
limestones; 2. sandy barriers, that are part of beach/dune coasts, or part of the seafront 
of deltas; and 3. gravel barriers, located at the seafront of gravel-dominated deltas.  
These barriers, ubiquitous throughout the Pilbara region, extend into the Exmouth 
Gulf eastern shore, either as emergent bodies, or in the subsurface. 
 
The Port Hedland coastal region, of course, is part of the Pilbara Coast, and in the 
context of the coastal landforms of the Pilbara, the Port Hedland Coast is a limestone 
barrier system.  It is comprised of oolitic limestone barriers, that form shore-parallel 
ridges, and between and behind which are developed mud-filled inter-ridge swales.  
These have been the sites, through sedimentary shoaling, and later tidal creek erosion, 
for the development of tidal flats. 
 
The essential geomorphic elements of the Port Hedland coastal zone are, more or less 
in order from oldest landform to youngest: 
 

1. a landward red sand plain (?)Pliocene to Pleistocene in age 
2. Pleistocene linear to recurved (oolitic) limestone ridges that 

form mostly shore parallel systems,  
3. Pleistocene limestone pavements (cut into the limestone 

ridges) 
4. Holocene tidal flats (with components of low tidal flats, 

mid-high tidal mangrove vegetated tidal flats, and high 
tidal flats), that occur behind and between the limestone 
ridges 

5. modern barrier dunes, that front the ocean, or that are 
perched on the limestone ridges 

6. modern beaches 
7. modern spits and cheniers 
8. tidal creeks that incise the tidal flats, the limestone terrain, 

the dunes, and the red sand plain. 
 
 
A simplified map and cross section of the Port Hedland area is shown in Figure 6.  
Figure 6A illustrates the nature of the Port Hedland coast in terms of disposition of 
landward red sand plain, the array of limestone ridges, and the tidal flat and dune 
sediments formed leeward of, or perched on the limestone ridges.  Figure 6B 
illustrates the nature of Port Hedland Harbour in terms of landward red sand plain, the 
array of approximately shore-parallel limestone ridges, and the muddy tidal flat 
sediments formed leeward of the limestone ridges.  Figure 6C shows the stratigraphic 
array in the region along Transect 1, the emergent nature of the limestone ridges, and 
the accumulation of muddy tidal flat sediment in the swales between the ridges. 
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Figure 6: simplified map and cross section of the Port Hedland area from Semeniuk 
(1996) showing the relationships of the landward red sand plain, the limestone ridges, 
and the tidal flat and dune sediments formed leeward of, or perched on the limestone 

ridges; inset C shows the emergent nature of the limestone ridges, and the 
accumulation of muddy tidal flat sediment in the swales between the ridges. 
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5.0 Mangrove species pool, and assemblages in the region 
 
The mangroves in the Port Hedland area are part of the suite of species that occur in 
the arid Pilbara coastal region.  In this regional coastal tract, there is a gradient in 
species richness from north to south (Semeniuk et al 1978; Semeniuk 1993a), with the 
northern end of the coastal tract, in the DeGrey River delta area, supporting 8 species 
of mangrove, viz., Avicennia marina, Aegialitis annulata, Aegiceras corniculatum, 
Bruguiera exaristata, Ceriops tagal, Lumnitzera racemosa, Osbornia octodonta, and 
Rhizophora stylosa, and the most southern part of the Pilbara Coast, in the southern to 
middle Exmouth Gulf area supporting 6 species, viz., Avicennia marina, Aegialitis 
annulata, Aegiceras corniculatum, Bruguiera exaristata, Ceriops tagal,  and 
Rhizophora stylosa.  Port Hedland occurs towards the northern end of this species 
richness gradient, with 7 species of mangroves, viz, . Avicennia marina, Aegialitis 
annulata, Aegiceras corniculatum, Bruguiera exaristata, Ceriops tagal, Osbornia 
octodonta, and Rhizophora stylosa, with Osbornia octodonta occurring in specific 
localised habitats in the Port Hedland region. 
 
In this context, Utah Point supports only 6 species of mangroves, viz, . Avicennia 
marina, Aegialitis annulata, Aegiceras corniculatum, Bruguiera exaristata, Ceriops 
tagal, and Rhizophora stylosa.  The dominant mangroves are Avicennia marina and 
Rhizophora, with lesser Bruguiera exaristata,  Ceriops tagal, Aegialitis annulata, and 
Aegiceras corniculatum. This is a typical suite of mangrove species for the central 
Pilbara coastal region.  Though the appropriate habitat appears to be present, 
Osbornia octodonta does not occur in the Utah Point area. 
 
In the Port Hedland area, based on floristic structural criteria, the following 
(simplified) mangroves assemblages occur This list is not exhaustive, but indicative of 
the main assemblages and their habitats): 
 

1. Avicennia marina low forest to scrub on mid to high tidal flats;  
2. mixed Avicennia marina and Rhizophora stylosa low forest to scrub 

on mid to high tidal flats; 
3. Rhizophora stylosa low forest to scrub on mid to high tidal flats;  
4. Avicennia marina scrub to open heath, grading to low heath and low 

open heath on high tidal flats; 
5. Ceriops tagal scrub to closed heath to open heath on high tidal flats; 
6. mixed Ceriops tagal and Avicennia marina scrub and heath on high 

tidal flats and high  tidal beaches; 
7. scrub, to heath to open heath of mixed Avicennia marina, 

Rhizophora stylosa, Bruguiera exaristata, Ceriops tagal, Aegialitis 
annulata, and locally Osbornia octodonta, on sandy spits and 
beaches in the high tidal zone; 

8. mixed Aegialitis annulata, Aegiceras corniculatum, and Avicennia 
marina on point pars, mud channel shoals, and accreting soft mid-
tidal flats in the mid tidal zone. 
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6.0 Utah Point – description 
 
The Utah Point area is part of a limestone ridge and intervening swale system.  Along 
their crests, the limestone ridges are generally emergent above the high tide, and the 
inter-ridge swales are filled with tidally deposited mud.  In a subregional context, in 
the Port Hedland area, there are four main limestone ridges, all trending NW: the most 
northern one constitutes Finucane Island, the two central ones constitute the Utah 
Point area, and the fourth occurs to the south of Utah Point.  
 
Thus, the Utah Point area itself consists of two limestone ridges.  The northern 
limestone ridge is narrow, and emergent above the high tide, with breccia pavements, 
boulder breccia, and cliff developed along the ridge.  The southern ridge is wider, and 
generally has been planed down to the high tidal level along most of its length.  It has 
a sand bar developed along most of its length, and has a low limestone cliff cut on its 
NE margin. 
 
Tidal flat mud flanks and buries the margins of these limestone ridges.  The mud 
thickens towards the central axis of the inter-ridge depressions. 
 
The various habitats that have been generated in this setting are as follows (after 
Semeniuk 1986): 
 

1. above-tide (supratidal) limestone ridge, 
2. high tidal limestone ridge, 
3. high tidal cliff cut into limestone,  
4. high tidal limestone pavement, 
5. high tidal limestone pavement with mud veneer, 
6. high tidal limestone pavement with sand veneer, 
7. limestone boulder breccia developed along the high tidal limestone cliff, 
8. limestone gravel pavement developed at mid-high tidal level, 
9. supratidal sand bar, 
10. high tidal sand bar, 
11. high tidal sand sheet, 
12. high tidal mud flat, 
13. mid-high tidal mud flat (underlain by a wedge of mud, thickening seawards), 
14. tidal creeks, with floors at low tide, and banks at mid-high tide. 

 
Groundwater in the stratigraphic units that underlie these habitat units is derived from 
marine sources and meteoric sources, and then are modified by evaporation and 
transpiration (Semeniuk 1983).  As such, there are various water bodies underlying 
the habitats. 
 
The tidal zones of these habitats are variably inhabited by mangroves, and a short 
description of the groundwater setting, and the mangrove vegetation is provided in 
Table 1 below. 
 
Key photographs with accompanying description of the habitats are shown in Figures 
7-12.  The captions provide description of the habitats in this area. 
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Figure 7: crest of limestone ridge in Utah Point area, with limestone boulder ribbon 
deposit along cliff edge; mangroves inhabit low gradient slope seawards of boulder 

deposit, and the swale leeward of limestone ridge crest. 
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Figure 8: crest of limestone ridge in Utah Point area, with prominent low cliff cut into 
the limestone, and limestone pavement seaward of cliff; mangroves inhabit pavement 

seawards of boulder deposit, and in swale leeward of limestone ridge crest. 

 
Figure 9: limestone boulder/pebble pavement, seawards of limestone ridge. 

 
 

 
Figure 10: mud veneer on limestone pavement in the swale seaward of the limestone  
ridge in Utah Point area; the mud veneer  forms a mid to low tidal mud flat surface. 
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Figure 11: mud filling the swale between two limestone ridges in Utah Point area, and 

forming the mid to low tidal mud flat surface. 
 
 

 
Figure 12: crest of limestone ridge trending NW, blanketed by sand to form a sand 
bar; inhabited by Spinifex along the crest; margin of the sand bar shows a moderate 

slope to the high tidal flat, and is inhabited by samphires. 
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Table 1: Habitats, with groundwater setting, and mangroves 
Habitat Groundwater setting Mangroves 
above-tide (supratidal) 
limestone ridge 

recharged by meteoric water; seepage 
of freshwater to the mangrove-
vegetated tidal zone 

absent 

high tidal limestone 
ridge 

recharged by meteoric water, and 
marine water during spring tides; 
seepage of freshwater and marine 
water to the mangrove-vegetated tidal 
zone 

present; usually 
Avicennia marina, with 
lesser Ceriops tagal 

high tidal cliff cut into 
limestone  

recharged by meteoric water, and 
marine water during spring tides 

locally present; usually 
Avicennia marina, with 
lesser Ceriops tagal 

high tidal limestone 
pavement 

recharged by meteoric water, and 
marine water during spring tides; 
subject to evaporation 

locally present; usually 
Avicennia marina, with 
lesser Ceriops tagal, 
and locally Rhizophora 
stylosa 

high tidal limestone 
pavement with mud 
veneer 

recharged by meteoric water, and 
marine water during spring tides; 
subject to evaporation 

locally present, viz., 
usually Avicennia 
marina, otherwise a 
salt flat is developed 

high tidal limestone 
pavement with sand 
veneer 

recharged by meteoric water, and 
marine water during spring tides; 
subject to evaporation 

locally present; viz., 
usually Avicennia 
marina, locally with 
Ceriops tagal, 
Bruguiera exaristata, 
and Aegialitis 
annulata; otherwise a 
salt flat is developed 

limestone boulder 
breccia  

recharged by meteoric water, and 
marine water during spring tides; 
seepage of freshwater and marine 
water to the mangrove-vegetated tidal 
zone 

locally present; usually 
Avicennia marina, with 
lesser Ceriops tagal 

limestone gravel 
pavement mid-high 
tidal level 

recharged by marine water during 
spring and neap tides 

locally present; usually 
Avicennia marina 

supratidal sand bar recharged by meteoric water absent 
high tidal sand bar recharged by meteoric water, and 

marine water during spring tides; 
subject to evaporation 

locally present; viz., 
usually Avicennia 
marina, locally with 
Ceriops tagal, 
Bruguiera exaristata, 
and Aegialitis annulata 

high tidal sand sheet recharged by meteoric water, and 
marine water during spring tides; 
subject to evaporation 
 

locally present; usually 
Avicennia marina 
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high tidal mud flat recharged by meteoric water, and 
marine water during spring tides; 
subject to evaporation 

locally present; usually 
Avicennia marina and 
Rhizophora stylosa 

mid-high tidal mud 
flat 

recharged by marine water during 
spring and neap tides; subject to 
evaporation in high tidal zones 

present; composed of 
zoned Avicennia 
marina and Rhizophora 
stylosa 

tidal creeks recharged by marine water during 
spring and neap tides; subject to 
evaporation in high tidal zones 

Present; composed of 
zoned Avicennia 
marina and Rhizophora 
stylosa, with banks 
colonised by Avicennia 
marina, Aegiceras 
corniculatum, and 
Aegialitis annulata 

 
 
A simplified map of the main habitats for mangroves is shown in Figure 13. 
 
 

 
Figure 13: Map of the main habitats for mangroves. 
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For the mapping of mangrove assemblages, the mangrove vegetation was simplified 
into the following units:   
 

1. Avicennia marina low forest to scrub (where A. marina formed 
closed formations with plants 3 m - 6 m high);  

2. mixed Avicennia marina and Rhizophora stylosa low forest to scrub 
(where A. marina and R. stylosa in a 50:50 mix, formed closed 
formations with plants 3 m - 6 m high); 

3. Rhizophora stylosa low forest to scrub (where R. stylosa formed 
closed formations with plants 3 m - 6 m high);  

4. Avicennia marina scrub to open heath, (where A. marina formed 
closed formations with plants 3 m high, grading to open formation 
with 50% cover, with plants 1-2 m high). 

 
A map of the main mangrove assemblages and unvegetated habitats is shown in 
Figure 14. 
 

 
Figure 14: simplified map of the main mangrove assemblages and unvegetated 
habitats. 
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The mangroves of the Utah Point area form four types of patterns of assemblages 
related to habitat: 
 
1. a zoned sequence of species and structure across the limestone barrier, where 

muddy tidal flat deposits flank and bury the limestone ridge to form barrier-
fringing muddy tidal flats, with mangrove floristic/structural banding (zonation) 
running parallel to the environmental gradients of groundwater salinity, 
soilwater salinity, and frequency of inundation across the tidal flat; this is the 
dominant pattern in Utah Point;  the zones consist of a narrow seaward fringe of 
Avicennia marina low forest to scrub; followed by wide band of Rhizophora 
stylosa low forest to scrub, with local pockets of a mix of Avicennia marina and 
Rhizophora stylosa low forest to scrub, followed to landward by a wide zone of 
Avicennia marina scrub to open heath;  this pattern dominates th4e Utah Point 
area; 

 
2. a narrow fringe of Ceriops tagal, with lesser Bruguiera exaristata and Avicennia 

marina, where the mangroves abut a limestone ridge; as such this assemblage 
commonly is linearly extensive, but narrow (one or two shrubs wide); this 
pattern occurs along the length of limestone ridges, and essentially is a 
limestone ridge assemblage of mangroves; 

 
3. patches of Avicennia marina, with lesser Ceriops tagal, Bruguiera exaristata, 

Aegialitis annulata, and Aegiceras corniculatum a, where the mangroves inhabit 
sandy beaches or sand on limestone; this assemblage occurs locally on the areas 
of sand and on beaches; 

 
4. a narrow fringe of low open heath Aegialitis annulata, Aegiceras corniculatum, 

and Avicennia marina; this assemblage occurs in accreting soft sediment zones, 
adjoining and occurring just seaward of the main mangrove zones. 

 
 
Profiles showing the mangroves across the Utah Point area in a northern-western, 
central, and south-eastern transects are shown in Figure 15. 
 
These profiles show the core of limestone ridge is capped locally by a bar of sand, and 
that it is flanked to the north and south in the inter-ridge swales by deposits of mud 
that thicken towards to limestone ridge swale centre.  Details of mangrove structure 
and vegetation height, species composition, and soilwater/groundwater salinity are 
annotated on the profiles. 
 
Key photographs with accompanying description of the mangroves in the Utah Point 
area are shown in Figures 16-23.  The captions provide description of the nature and 
characteristics of the mangroves in this area inn terms of species, structure, foliage 
and vegetation condition. 
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Figure 15a: profiles across the north-western and south-eastern areas of Utah Point 

showing habitat features (stratigraphy, soilwater, groundwater) of the area, and 
mangrove characteristics in terms of species, zonation, and structure. 
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Figure 15b: profiles across the central area of Utah Point showing habitat features 
(stratigraphy, soilwater, groundwater) of the area, and mangrove characteristics in 

terms of species, zonation, and structure. 
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Figure 16: Avicennia marina heath on high-tidal limestone pavement along the edge 
of a cliff cut into the limestone ridge; also occurring is less abundant Ceriops tagal 

and, in the right foreground, Rhizophora stylosa.  The vegetation is in good condition. 
 
 

 
Figure 17: Avicennia marina heath on high-tidal limestone pavement along the edge 

of a cliff cut into the limestone ridge; limestone ridge crest evident to the right.  
The vegetation is in good condition. 
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Figure 18: view from high tidal limestone cliff cut into crest of limestone ridge over 
Avicennia marina heath and scrub on high-tidal mud-covered limestone pavement 
towards a forest of Rhizophora stylosa.  Wood debris deposited on the high tide is 

perched on the cliff.  The mangrove vegetation is in good condition. 
 
 

 
Figure 19: interior of Avicennia marina scrub formation at landward edge of main 

mangrove belt. The vegetation is in good condition. 
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Figure 20: interior of Avicennia marina scrub formation at landward edge of main 

mangrove belt; evident here is natural mortality (dead fallen trunks) and dead limbs 
on some plants. The vegetation is in good condition. 

 
 

 
Figure 21: interior of Avicennia marina scrub near the junction of this formation with 
Rhizophora stylosa; evident here is vigorous branch growth, as well as dead branches 

on the ground, both typical of the population  dynamics of Avicennia marina., but 
overall the vegetation is in good condition. 
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Figure 22: interior of Rhizophora stylosa forest formation near its seaward edge.  

The vegetation is in good condition. 
 
 

 
Figure 23: seaward edge of mangrove formations showing a Rhizophora stylosa forest 
formation in background (dark green), intermittently developed Avicennia marina tree 
fringe, a moderately steep mid to low tidal muddy slope whose upper part is inhabited 

by saplings of Avicennia marina, Aegiceras corniculatum, and Aegialitis annulata. 
The vegetation is in good condition. 
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The extant mangroves of the Utah Point area are in good condition.  During the site 
visits, and inspections of the mangroves, the foliage and canopy of the various species 
were healthy and robust, generally with full colouration appropriate to the species.   
 
Locally there was mortality, or limb debility, with the development of stag-horn tips, 
and partial death of plants (limb deaths), particularly in Avicennia marina.  However, 
this is part of the natural dynamics of mangrove populations. Some of this mortality 
and limb death has been illustrated in Figures 20 & 21.  The natural mortality, 
development of stag-horn tips, and partial death of limbs was in the following 
situations:   
 

1. seedlings saplings of Avicennia marina in mid tidal areas (the mortality is 
part of the natural dynamics of seedling/sapling survivorship);  

2. seedlings saplings of Aegiceras corniculatum in mid tidal areas (the 
mortality also is part of the natural dynamics of sapling/sapling 
survivorship);  

3. partial death of shrubs of Avicennia marina , i.e., death of limbs of a plant, 
in high tidal saline areas bordering the salt flats (the mortality is part of the 
natural evolution and dynamics along the mangrove – salt flat margin);  

4. whole death of shrubs of Avicennia marina in high tidal saline areas 
bordering the salt flats (the mortality is part of the natural evolution and 
dynamics along the mangrove – salt flat margin);  

5. whole to death of limbs of shrubs and tress of Avicennia marina in high 
tidal Avicennia vegetation (the mortality is part of the natural evolution 
and dynamics along the mangrove vegetation).  

 
 
None of these deaths or debility is related to industrial impacts. 
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7.0 Key processes maintaining the Utah Point mangroves 
 
The main processes that have developed and maintain the mangrove habitats in the 
Utah Point area are: 
 

1. tidal sedimentation (accumulation of mud) 
2. tidal erosion to form creeks 
3. erosion/weathering of limestone 
4. storm erosion and deposition 
5. wave action, winnowing mud to form beaches 
6. tidal water recharge 
7. freshwater recharge 
8. seepages 
9. evaporation 
10. transpiration 
11. bioturbation 
12. shell accumulation 

 
A brief description of these process and their products is provide in Table 2. 
 
Table 2: Processes and products maintaining mangrove habitats in the Utah Point area 
Process Description, and product 
tidal sedimentation accumulation of mud by scour lag settling lag processes to fill inter-

ridge swales (depressions) and to form veneers in high tidal zones; 
accumulation of mud also in front of mangrove zones as point bars, 
shoals, and aprons 

tidal erosion to 
form creeks 

erosion of mud inter-ridge swales to form tidal creeks 

erosion/weathering 
of limestone 

salt weathering, and meteoric water erosion of limestone 

storm erosion and 
deposition 

storms, including cyclones, erosion of sedimentary deposits, such as 
mud, sand, and limestone; redispersion of sediments, and deposition 
of sediments such as sand 

wave action wind generated waves winnowing mud from tidal deposits to form 
sand, shell, and limestone gravel deposits that underlie beaches 

tidal water 
recharge 

daily to fortnightly incursions of marine water recharging various 
stratigraphic units such as limestone, sand bodies, and mud deposits 

freshwater 
recharge 

periodic recharge of limestone and sand terrain by rainwater during 
the wet season and during storms 

seepages discharge of freshwater, or marine water from porous aquifers into the 
tidal zone, diluting hypersaline water to lower salinity levels 

evaporation solar evaporation of shallow groundwater, and soilwater moisture in 
high tidal zone to develop hypersalinity 

transpiration transpiration by mangroves resulting in increase in salinity of 
groundwater and soilwater 

bioturbation burrowing by benthic biota (such as  crustacea, polychaetes, fish) and 
root-structuring by mangroves resulting in bioturbation 

shell accumulation biota such as molluscs, contributing shell after their death 
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8.0 Significance of the Utah Point mangroves 
 
The significance of the Port Hedland mangroves is discussed below from a regional 
perspective (biogeography, and the species pool), from a scientific perspective 
(biogeography, and the species pool), from a scientific perspective (coastal 
geomorphology and mangrove habitats), from a regional  productivity perspective, 
and from a local productivity perspective. 
 
8.1 Global comparisons - biogeography 
In general, to assess the significance of mangroves globally it is necessary to 
determine the species richness of various regions, and the variability of coastal style 
(habitat setting) where mangroves are located.  In order to assess the global 
significance of mangrove formations specifically in Western Australia, the discussion 
that follows centres on biogeographic aspects of their subcontinental to regional 
distribution, i.e., species pool, and species richness. 
 
The mangroves of northwestern Australia belong to the Eastern Group (=Old World) 
of mangroves, centred on the Indian-Pacific Ocean area (Tomlinson 1986), and within 
this region, they more specifically belong to the Indo-Malesian Group that 
encompasses Pakistan, India, Burma, Malaysia, Indonesia, Celebes, northern 
Australia and Papua-New Guinea (Chapman 1977).  This Indo-Malesian group is the 
most species-rich region of mangrove worldwide. Within this grouping, however, 
northern Australia is part of the Northern Australian-Papuan sub-group, being less 
species-rich than some of the other sub-groups but having some species features 
unique to that region (Chapman 1977). 
 
In terms of endemism and restricted species, Western Australia does not support any 
unusual, endemic, or restricted mangrove species. In fact, all mangrove species within 
Western Australia are common and widespread elsewhere either in northern Australia, 
or in the Indo-Pacific region proximal to northern Australia, and so in this sense, the 
mangroves of Western Australia are not globally significant.  However, what Western 
Australia does provide that is of global significance is its richness and variability of 
habitats for mangroves, from large to small scale, as within the same subcontinent 
there are major variations in style of coast, oceanographic setting, and climate, that 
interplay with the regional mangrove species pool. This results in a representative 
record of variation in species, assemblages, structures and physiognomy which 
provides excellent case studies of biological response to the physico-chemical 
environment, and valuable information on their biogeographic patterns. 
 
Locations elsewhere in the world may contain the same type of habitats as in Western 
Australia, but these tend to be scattered.  For instance, mangrove formations are well 
developed in the deltas of the Niger river and the Ganges river, and in the ria coastal 
settings of the Malaysian region; but Western Australia presents a wider range of 
habitats for mangroves at the large to small scale in a relatively shorter tract of coast 
because the geologically and geomorphically diverse coastline traverses several 
climatic and oceanographic regions. Elsewhere in the world where there are extensive 
tracts of mangrove, the habitats are either relatively uniform by comparison to 
Western Australia, or are relatively species-poor (Semeniuk 1993).  
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8.2 State-wide perspective – species pool and habitats 
Mangroves of northwestern Australia should be viewed as a continuation of the 
northern Australian system which incorporates the area from Cambridge Gulf to 
Darwin, and as part of the climatic cline extending from there northwards into the 
Papuan region.  There are two significant aspects to this.  Firstly, the variety of large-
scale coastal habitat settings of the Western Australian coast (Figure 4) can be viewed 
as significant in that it contrasts with other styles of coasts developed further north in 
Australia and in the Papuan to Malaysian archipelago settings, which have a 
predominance of steep shores, high-tidal deltas and ria coastal types (Coleman et al 
1970; Bird & Schwartz 1985).  This allows researchers to trace the changes in 
mangrove formations from humid macrotidal zones into arid and microtidal regions, 
albeit against a changing coastal style, and also from one coastal style (and its smaller 
scale habitats) to another within the same climatic setting in order to compare the 
differing effects of habitats and climate on mangrove systems.  Secondly, the 
Malesian-Papuan-Northern Australian mangroves forms a Group that extends far into 
the higher latitudes. Within this Group, the Western Australian coast, being the most 
arid coast in Australia, uniquely carries the cline of mangrove changes from humid, to 
semi-arid to arid within a system that globally is the most species-rich mangrove 
region.  In contrast, other coasts in equivalent latitudes, e.g., Southern Africa and 
South America,  are situated in relatively species-poor regions. 
 
The tropical coast of northwestern Australia thus provides an important scientific 
resource for researchers, and a model for mangrove biogeography and ecology that is 
useful globally in that it combines within the one coastal tract many aspects of 
regional scale features found scattered in other parts of the world (Semeniuk 1996).   
 
 
8.3 Port Hedland mangroves - a global, national, regional, and local perspective 
The Port Hedland is located on a limestone barrier coast, wherein the range of habitats 
developed for mangrove include muddy tidal flats, tidal creeks, tidal shoals, spits and 
cheniers, tidal point bars (along tidal creeks), tidal sand flats, tidal limestone 
pavements, tidal limestone pebble/boulder pavements, and limestone cliffs. 
 
However, the Port Hedland system is not unique along the Pilbara Coast.  Limestone 
ridge barrier island coasts, with mangroves, are developed east of Port Hedland 
(Salmon Creek barrier system), and in the Yammadery coastal area.   
 
The mangrove species in the Port Hedland harbour area also are not unique from a 
State-wide, national, or global perspective..  The common species of Avicennia 
marina, Aegialitis annulata, Aegiceras corniculatum, Bruguiera exaristata, Ceriops 
tagal, and Rhizophora stylosa are common in the central and northern Pilbara Coast.  
However, locally in Port Hedland, there are occurrences of the myrtle mangrove 
Osbornia octodonta (e.g., western Finucane Island) specific to a particular habitat 
which is not widespread in the region.  Again, Osbornia is common in the northern 
parts of the Western Australian coast and elsewhere in northern Australia.  However, 
the occurrence at Finucane Island is of regional significance, as the species has not 
been recorded within Port Hedland harbour (as the habitats are dominated by muddy 
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tidal flats, tidal creeks, and their point bars and shoals, and spits and cheniers, habitats 
that normally do not support this species in the Pilbara Coast environments). 
 
From global, national and State-wide perspectives, therefore, the mangroves of Port 
Hedland are not significant in terms of species present.  From a regional perspective, 
generally, throughout Port Hedland harbour, the mangrove species are not significant.  
Their composition, physiognomy, and structure, used as a basis for identifying 
mangrove stands for conservation purposes (Semeniuk 1997), are similar to 
mangroves elsewhere in the Pilbara Coastal region, and on other limestone barrier 
island systems.  The occurrence of Osbornia octodonta, however, in a localised 
habitat on Finucane Island is regionally significant. 
 
From a scientific perspective, the limestone barrier island system of Port Hedland is 
part of a globally significant gradient of mangroves responding to a climate gradient 
within a heterogeneous coastal system However, much of mangrove environments of 
the Port Hedland harbour has ceased to be a wilderness, and while adjoining areas 
such as Salmon Creek, and distal areas such as Yammadery Island are still coastal 
wildernesses and can function in the network of the mangrove gradient from a global 
perspective, the habitats and the mangroves of Port Hedland harbour are so 
significant. 
 
 
8.3 Port Hedland mangroves from a regional productivity perspective 
Mangroves are areas that function as zones of primary production.  They provide 
through their foliage and leaf fall material for direct herbivory.  They provide leaf 
material for export to nearby ecosystems such as low tidal flats.  They provide 
material by leaf and branch fall for microbial processes whose products are grazed by 
local benthos.  They also provide by decay of their plant matter recycling of nutrients 
that are exported to nearby ecosystems as dissolved material.  Their productivity and 
the primary secondary and tertiary consumers dependent on this productivity form 
one of the main initial links in food web in coastal regions 
 
Mangroves also function directly and indirectly as habitats.  Their trucks and braches 
form substrates for a range of benthos, which may or may not be dependent on the 
primary production of the mangroves.   Mangroves also are sites of sediment 
accumulation, such as mud, and this forms a habitat for a range of benthos such as 
crustaceans and polychaetes, which also may or may not be dependent on the primary 
production of the mangroves.   
 
Nekton (mainly fish), reptiles, invertebrate benthos, and avifauna invade the 
mangrove zone at high tide, or at low tide to feed on the biota described above. 
 
Mangrove are known as nurseries for juvenile fish and crustaceans, and also function 
as nesting sites for avifauna. 
 
In this context, well developed mangrove stands provide important ecological niches 
and functions in coastal ecosystems from the perspective of food sources, habitats, 
nesting and nurseries.  Port Hedland mangroves, though in part disturbed by industrial 
activities, function in this way because of their extensive development and primary 
productivity. 
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Tidal creeks are important systems in the Port Hedland mangrove ecosystem in that 
they function in exchange, delivering and exporting leaf matter, nutrients, and 
providing access for nekton on the high tide.   
 
On site investigations show that the Port Hedland system is biologically active, with 
abundant benthos in the tidal flats and within the mangroves, and that the high tidal 
waters of tidal creeks contain invading nekton on the rising tide. 
 
Thus from a regional perspective, being one of the largest creek systems in the region 
between the De Grey River and the Turner River, Port Hedland harbour mangrove 
and creek system with an abundant and productive mangrove ecosystem, and an 
effective system of exchange through the tidal creek, provides an important function 
in the regional network of coastal production.  Most of the existing mangrove stands 
and tidal creeks systems are still operating effectively in this capacity. 
 
 
 
8.4 Utah Point mangroves in a Port Hedland setting, and their significance 
The mangroves of Port Hedland harbour cover some 16.37 km2, comprising 
dominantly Avicennia marina forests, scrub, and heath, and less areally abundant 
Rhizophora stylosa forests.  The case has been made, above, that the Port Hedland 
mangroves function as part of the regional biological productivity and contribute to 
the coastal ecosystem in the region.  Utah Point mangroves comprise some 0.64 km2, 
i.e., some 4 % of the total mangrove cover of Port Hedland harbour system.  The area 
of mangroves to be cleared for the berth/port for the stockpile area comprises circa 
17% of the Utah Point mangroves, and therefore circa 0.7 % of the total mangrove 
cover of Port Hedland harbour system.  Of this area, some In this context, the loss of 
the mangroves in a regional perspective is relatively minor. 
 
Additionally, from a biogeographic and scientific point of view, the mangroves at 
Utah Point are not significant, containing species that are very well represented 
elsewhere, and containing no unusual assemblages or species associations. 
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9.0 Anthropogenic impacts in the Utah Point area  – pre 2007 
 
In detail, the peninsula of limestone and adjoining tidal flat that comprise Point Utah 
have had previous direct and indirect anthropogenic impacts that over occurred 
decades ago as Finucane Island was developed as a port for iron ore export. Graded 
from greatest to least impact, these impacts are: 
 

1. construction of causeway 
2. land reclamation 
3. sand remobilisation 
4. tracks to navigation light tower 
5. navigation light tower 

 
The impacts of these activities are assessed in the context of the region of Port 
Hedland harbour, i.e., within the spatial framework of Port Hedland harbour. 
 
Table 3: anthropogenic impacts in the Point Utah area 
Activity, or structure Description of impact Level of impact 
construction of 
causeway 

the construction of a causeway to carry 
the road, railway, and conveyor belt 
from the mainland to Finucane Island 
caused damming of West Creek, which 
caused changes in the tidal creek flow 
regime, and increased mud 
sedimentation leeward of the causeway; 
and altered the hydrodynamics and 
hydrochemistry of the high tidal flat 
systems where the causeway crossed the 
salt flat and the landward mangrove 
fringe 

regionally medium 

land reclamation, and 
its effects 

land reclamation in the region of 
Finucane  Island, and Utah Point altered 
the geomorphology of the area locally, 
affecting tidal dynamics, and 
hydrodynamics 

regionally medium 

sand remobilisation the altered tidal regime and 
hydrodynamics around the causeway 
has caused sand to be locally 
remobilised 

regionally minor 

tracks to navigation 
light tower 

vehicle access tracks to a light tower on 
Utah Point; they traverse a relatively flat 
limestone pavement 

very local effect on 
terrain but negligible 
effect on mangroves 

navigation light tower construction of a light tower very local effect on 
terrain but negligible 
effect on mangroves 

 
 
 

 36



V & C Semeniuk Research Group – Utah Point Mangroves - May 2007 
 

 
10.0 Predicted impacts from port/berth construction 
 
Construction and operating of the proposed new berth/port at Utah Point will involve 
the following activities: 
 

1. widening the causeway 
2. clearing the mangroves, and surface elevation 
3. quarrying for fill materials 
4. dredging (deepening the port) 
5. spoil emplacement 
6. stockpiling ore 

 
Table 4 briefly describes and assesses their potential effect. 
 
Table 4: Description, and predicted level of impact of constructional or operational 
activity associated with the proposed Utah Point berth/port 
Activity Description Impact 
widening 
causeway 

widening the causeway on the 
east side of the existing 
causeway will clear mangroves, 
algal mats, and salt flats 

at the local scale, the impacts will 
be major, at the regional scale, the 
impacts will be minor 

clearing 
mangroves, 
and surface 
elevation 

clearing the mangroves at Utah 
Point for the construction of 
stockpile yards, by reclaiming 
land by fill to elevate the surface 

clearing the mangroves will have a 
major impact at the local scale, 
and minor/medium effects at the 
scale of Port Hedland harbour, and 
minor effects at the regional scale 
of the Port Hedland barrier system; 
the modified landscape is likely to 
alter the (groundwater) hydrology 
of the area such that it the medium 
to long term it will affect the 
landward parts of the mangroves 
that remain 

quarrying for 
fill materials 

accessing fill materials from 
limestone terrain 

quarrying for fill materials, at 
present located on the limestone 
terrain east of the Finucane Island 
causeway will have little effect on 
mangroves 

dredging dredging (deepening the port) dredging (deepening the port) will 
mobilise sediment, and some of 
this fine-grained sediment will 
accumulate in the mangrove zone;  
the sediment particles will have 
little effect on mangroves, but the 
effect of any metals released 
during the dredging operation any 
metals released may have short 
term effects on the ecosystem 
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spoil 
emplacement 

spoil emplacement If spoil material is placed on the 
mangroves in order to elevate the 
surface, it  will destroy a 
proportion of the mangroves in the 
Utah Point area during the 
constructional phase; after 
emplacement of the soil, the 
modified landscape is likely to 
alter the (groundwater) hydrology 
of the area such that it the medium 
to long term it will affect the 
landward parts of the mangroves 
that remain ;  

stockpiling ore stockpiling ore stockpiling ore may have impacts 
through dust, and if Cr and Mn are 
mobilised into the (acidic) 
groundwater, there may be local 
toxic effects on the vegetation 
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11.0 Mitigation, offsets, management 
 
Given that the mangroves of Utah Point will be partly cleared for development of 
stockyards during the constructional phase of the proposed port/berth (by emplacing 
fill from a quarry, and possibly by emplacing spoil from dredging), that limestone fill 
will be placed on muddy sediment, some of which may be thixotropic,  that there may 
be sedimentation effects deriving from the dredging during the constructional phases 
and later operational phases of the development, that there will be potential of dust 
effects on the mangroves during the operational phase of the development, that there 
may be hydrochemical effects emanating from the stockpiles, or from dust settling on 
the tidal flats – what mitigation, offset, and management procedures need to be put 
into place?  These are dealt with below. 
 
11.1 The mangroves of Utah Point will be partly cleared 
There is little that can be achieved in terms of mitigation for the clearing of 
mangroves in this area As will discussed below, there is also little that can be 
achieved as direct offset for the loss of mangroves at Utah Point.  The mangroves at 
Utah Point that will be cleared inhabit a muddy sediment wedge that rests on a barrier 
limestone ridge.  The mangroves that may be returned to an excavation site will be in 
an entirely different artificial habitat. 
 
11.2 Limestone fill placed on muddy sediment 
Any limestone fill that will be used for fill and construction of a level stable area for 
stockpile yards will be placed in part on muddy sediment, some of which may be 
thixotropic  The stratigraphy presented in Figures 15a & 15b show a wedge of mud 
and muddy sand thickening toward the swale axis of the limestone ridge-and-swale 
system.  The emplacement of limestone will be in the upper to middle to upper part of 
this wedge where the sediments are not at their thickest.  The upper part of the slope is 
underlain by limestone (as the tidally planed crest of the limestone ridge) or limestone 
covered by a veneer of sediment, and so will not pose a foundation problem.  
However, the middle part of the slope is muddy, and the mud thickens down-slope – 
hence there is the possibility that with the thixotropic nature of this mud, that there 
will be construction problems in that the limestone blocks may founder into the 
muddy substrate.   
 
11.3 Sedimentation effects deriving from dredging 
During constructional phases, and any later operational phases of the development, 
where there is need for dredging channels/berths, there may be remobilisation of 
sediment.  This has the potential to be dispersed by tidal currents into tidal flat 
environments, including the mangrove zones, and also by ebb flow into the outer 
harbour and to the open sea.  For mitigation, dredging is best carried out on the neap 
tide, though the sedimentation effects deriving from dredging will be minor, as the 
suspension, dispersion and sedimentation of mud in a naturally generally turbid tidal 
waterway system is an ongoing spring-tide activity.  However, any turbidity generated 
by dredging is likely to be a short term effect, and stabilised by the next neap tide 
after dredging has ceased.  However, any heavy metals in existing mud (derived, for 
instance, from present industries over the decades) also will be mobilised, and 
redispersed into the waterways, and settling as tidal mud in the tidal zone (including 
the mangrove zone) – this factor may need further investigation. 
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11.4 Dust effects on the mangroves during the operational phase 
There will be potential for dust effects on the mangroves during the operational phase 
of the development.  This can be managed by the traditional techniques of watering 
the stockpiles. 
 
11.5 Hydrochemical effects emanating from the stockpile 
There may be hydrochemical effects emanating from the stockpiles either by rain 
infiltrating the stockpile, remobilising heavy metals, such as chromium, manganese, 
and copper,  from the stockpiles, or from dust from the stockpiles settling on the tidal 
flats.  Sealing the base of surface where the stockpile will be placed will not 
circumvent rain water remobilising any other metals, as the basal seal will merely 
divert percolating water onto the tidal flats as an aquatard.  Dust mobilisation can be 
circumvented by watering the stockpiles.  To what extent rain can remobilise heavy 
metals from the ore stockpiles will depend largely on the chemical nature, mineralogy 
and the weathering stage of the ores.   
 
Chromite, in general, as it belongs to the Spinel Group of minerals, is stable It is 
insoluble in acids, and is a resistant mineral, being one of the long lived residuals of 
weathering and so it is unlikely to be affected by rainwater, or to be corroded if it 
finds its way as dust onto the tidal flat.  However, there may be other metals that may 
be in association with the ore, and the chromite itself may be in various stages of 
(natural) chemical degradation.  In its pure mineral state it is unlikely that chromite 
will present a chemical problem. 
 
Manganese ore, usually occurring as manganite, is less stable.  It has the potential to 
be mobilised by rainwater only to a limited extent (since the rainwater may not be 
acidic enough).  If it is delivered to the tidal flats as dust, where pore water are acidic, 
it has the potential to be chemical remobilised.  Dust mobilisation, however, as noted 
above, can be managed by the traditional techniques of watering the stockpiles. 
 
The main issue in the chemical nature of the stockpile, in fact, is the quantity of 
accessory heavy metals, associated with the primary ores and the extent that they are 
weathered (and the extent therefore that they can be remobilised chemically).  This 
aspect of hydrochemical remobilisation cannot be discussed in detail until more 
information about the ore in terms of its mineralogy and extent of weathering, is 
known.  It is a matter for possible further investigation.   
 
11.6 Offsets for mangroves 
Ideally, offsets should replicate an area that is to be modified or cleared.  For the 
mangroves of the Port Hedland area, offsets may be more or less an exact replicates in 
terms of habitat, mangrove structure, mangrove composition, and ecological function, 
or at least a replicate of ecological function (that is, the offset area performs the same 
ecological function of primary production, food source, feeding grounds and so on).  
There is also the issue of significance: mangroves on high tidal limestone pavements, 
and of low productivity and low diversity, are of a different character and significance 
to those on muddy tidal and of high productivity.  Also, artificial habitats, while they 
may be colonised by mangroves, and may in part perform the same function as natural 
mangroves, are not ecologically equivalent.   
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Revegetating with mangroves the quarry from which limestone is to be obtained from 
creek headwaters on the east side of the Finucane Island causeway will not replicate 
the cleared mangroves of Utah Point.  The excavation will be in a high tidal bare 
limestone area (creek headwaters), and the Utah Point mangroves inhabit a mud-filled 
limestone swale setting.  For the excavation to even approximate the Utah Point area, 
it would also need to be filled with mud, and be subject to daily tidal exchange, i.e. 
for an offset to be suitable, the area would need to replicate the habitat of the area to 
be lost, and the barrier island habitat at Finucane Island will not be offset by upstream 
mangrove replanting. 
 
Thus, there is also little that can be achieved as direct offset for the loss of mangroves 
at Utah Point.  The mangroves at Utah Point that will be cleared inhabit a muddy 
sediment wedge that rests on a barrier limestone ridge.  The mangroves that may be 
returned to an excavation site will be in an entirely different artificial habitat.  It is 
recommended that, rather, the quarrying for limestone be undertaken to the east of the 
Finucane Island causeway, where there is abundant limestone, and that the area of 
mangroves of the Salmon Creek barrier system be set aside as a mangrove reserve as 
an offset or trade-off for the mangroves to be cleared at Utah Point. 
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12.0 Conclusions and recommendations 
 
Summarised in point form 
 
The mangroves of Utah Point are dominated by assemblages that inhabit muddy tidal 
flats, with a proportion of assemblages that inhabit limestone pavements and sand 
bars. 
 
There are no unusual assemblages or species within the mangroves of Utah Point 
 
The myrtle mangrove Osbornia octodonta does not occur in the Utah Point area 
 
The mangroves of Port Hedland harbour, while they may be regionally significant 
from the point of view of coastal productivity, are not of scientific or global or 
national significance, because they have ceased to be a tidal ecosystem wilderness. 
 
Clearing of the mangroves of the Utah Point area for developing stockyards and 
berths will involve circa 0.7 % of the total mangrove cover of Port Hedland harbour 
system; this is not a significant impact. 
 
Mitigation measures for the Utah Point development involve minimising export of 
ores as dust to the mangroves, minimising contamination of groundwater, and 
ensuring that dredging does not remobilise metals.  It is recommended that a brief 
survey of sediments where dredging is to take place, be investigated for their metal 
content.  
 
Since revegetating the quarry from which limestone is to be obtained on the east side 
of the Finucane Island causeway will not replicate the cleared mangroves of Utah 
Point, it is recommended that, rather, the quarrying for limestone be undertaken to the 
east of the Finucane Island causeway, where there is abundant limestone, and that the 
area of mangroves of the Salmon Creek barrier system, equivalent to the Utah Point 
mangrove system, be set aside as a mangrove reserve as an offset or trade-off for the 
mangroves to be cleared at Utah Point. 
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