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Overview of Reclamation of 
Lands Disturbed by Mining for 
Heavy Minerals in OZ and USA

Heavy Mineral Sands

• Rutile – TiO2

• Ilmenite – FeTiO3

• Leucoxene – White Ilmenite 
• Zircon – ZrSiO4

• Magnetite and other less valuable oxides

• All have density > 4.0; QTZ = 2.67
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Heavy Mineral Sands
• Found in various igneous and 

metamorphic rocks and may be mined 
from hard rock hosts

• Concentrated in near-shore 
environments by high energy storms that 
then place them into coastal plain 
deposits

• Found and mined worldwide in stable 
Coastal Plain environments of varying 
ages.
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Heavy Mineral Sands
• The industry is dominated by Australians 

due to their history of mining and refining 
the materials.

• The dominant market is for TiO2 pigment 
which is the dominant opaque agent in 
paints; replacing lead.

• Secondary markets are high strength 
metals for Ti and refractories for Zr. 

• Ilmenite and leucoxene are converted to 
synthetic rutile via oxidation and removal 
of iron, generating a number of wastes. 
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Dredge mining at Eneabba, W.A.

Spirals used to separate mineral sands from lighter sands and 
silts. The waste tailings are mixed with slimes and returned.
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Tailings and slimes dewatering in Eneabba.

The slimes at Eneabba are all smectites at high pH, 
which makes them very high charge and difficult to 
flocculate and settle. 
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Native heathland reclamation at Eneabba. Your book has 
a detailed summary of a very elaborate sequence of seed 
collection and plant material propagation procedures.

Native heath species 
(Banksia sp.) from 
Eneabba. Over 40 
different species are 
collected before mining 
and then propagated 
from either seed or 
cuttings to revegetate the 
post-mining landscape. 
Certain species are 
“smoked” to condition 
seed for germination 
while others are scarified 
or cold stratified.  
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Oxidized Fe waste from synthetic rutile production 
at Narngulu. This material is often high pH and 
very high in EC.

Wetlands restored in old mining pits at Capel. Mine water is 
circulated through a series of old cut mine pits before 
discharge. Your book describes this system. 
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North Stradbroke Island Australia. Beach area here 
was mined for mineral sands in 1960’s with 
considerable local opposition.
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Active mineral sands mining by Associated Minerals (Iluka) 
on North Stradbroke. Mining leases occupy about 40% of the 
central portion of the island.

Active mining sequence. Native ground to right is harvested for plant 
materials. Topsoil (piled in foreground) is removed and direct hauled to 
reclamation area. Soils and plant materials vary strongly by slope/aspect 
and are segregated and hauled to similar slope/aspects for use. Whitish 
material in center of photo is E horizon and reddish/brown is spodic layer 
in soils. Active pit with dredge is to left.
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Native grass pines (these are probably 50 years old) 
are transplanted when found in pre-mining landscape 
like this. Woody debris is also transported to reclaim 
areas to serve as habitat. 

Processed tailings are pumped uphill to recreated 
dunes. Note bulldozer in center of photo working 
tails and topsoiled area in upper left. 
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Regraded tailings dune; area 
above road track has been 
direct-haul topsoiled. 

Re-graded and topsoiled area awaiting 
seeding. Note that tan colored tails have 
blown in over topsoil in foreground. 
Ridge in background is also being 
reconstructed. 
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Area seeded to herbaceous cover crop previous fall (June is 
mid-winter in Aussie land!). Note large rabbit like creature at 
top of hill. 

Similar area approximately five years after mining. 
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Natural vegetation to right; note open sand areas etc., and 
generally low nature of mature canopy. 

Mining dredge at Green Cove Springs in 
Central Florida.
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Before mining, the timber is harvested and 15 cm of 
topsoil is stored in berms to the side of the mining path. 

This is the 
native soil that 
contains a 
deep and thick 
“super spodic”
layer Bhs that 
is very high in 
organic 
“humates”. 

A 

E 

Bhs

C

Bhs’ may 
be 3 m 
thick
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Sandy tailings and dispersed humates (Bhs horizons) 
are returned to the pit as the dredge moves across the 
landscape at 100 to 400 ha per year. 

Tailings dewatering following mining.
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Topsoil being returned to dewatered tailings.

Three year-old mine soil 
with distinct 
precipitated/flocculate 
humate plus Al band 
(horizon?) in reclaimed 
mining pit. Of 15 pits 
observed, 13 had a 
feature like this within 1 
m of the surface that 
appeared to correlate 
with the water table 
high. 

Daniels et al. (1992; 
ASMR Proceedings)
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Humate layer and faint lamellae like deeper banding in 10 year-old 
mine soil in central Florida. 

The humates take 
much longer 
(several years) to 
dewater. When 
they do, they turn 
into hydrophobic 
“mini bricks”. 
They are capped 
with sandy tails as 
shown in 
background and 
then revegetated. 


