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Welcome to the latest issue of ASSAY – your national acid sulfate soil newsletter. Inside this issue, we
hear more about a nationwide project providing acid sulfate soil guidance; view the final findings from a
comprehensive South Australian research project and we even discover the only animal in the world
that incorporates pyrite into its body!
Please remember that ASSAY is still open for business! If your organisation would like to invest in
maintaining the continuity of our ASSAY flagship while benefiting from some well-placed promotions,
please feel free to contact me directly at: simon.walsh@dpi.nsw.gov.au

Happy reading… Simon
Stories and places…

Pg 5: Pyrite and
the Scaly-foot
gastropod

Pg 9: Qld – Soil
classification
workshop

Pg 7: NSW – SCU
GeoScience ASS
workshops
Pg 3: SA - Lower
Murray update

Pg 2: ACT - National
ASS project update

National Acid Sulfate Soils Project - Update
Sheryl Hedges, Department of the Environment
The April 2015 edition of ASSAY informed readers about a new National Acid Sulfate Soils Guidance
Project. The project is focused on a number of key issues relating to the identification and management
of acid sulfate soils in Australia, and will assist water and natural resource managers, planners,
policymakers and the primary/development industry to manage the risks and challenges associated with
acid sulfate soils in landscapes and aquatic environments including water quality deterioration and asset
degradation.
A key objective of the project is to provide a readily accessible suite of relevant guidance material. To
this end, the project will produce an overarching synthesis that will draw together all relevant guidance,
both existing and new, and provide a decision-support ‘tool’ to assist users to determine what guidance
material should be consulted, based on users specific management needs and circumstances.
The project, in addition to the synthesis and decision-support tool, will deliver new national guidance
relating to the management of:
•

dewatering activities and other groundwater related activities that may disturb acid sulfate
soils;

•

monosulfidic black ooze (MBO) accumulation in waterways;

•

dredging activities and associated dredge spoil.

CSIRO Land and Water, supported by Southern Cross University, is developing the new guidance
material and will be presenting the progress of the work to the October 2015 meeting of the National
Committee for Acid Sulfate Soils (NatCASS). The project to date has produced the draft overarching
synthesis and drafts of the three new guidance documents.
A separate but complementary body of work will produce a new national acid sulfate soils
identification and laboratory methods manual. The new methods manual will build on existing
methods manuals and will serve to provide a current, consistent and comparable approach to acid
sulfate soils identification and analysis, nationally. The new manual will be incorporated into the
overarching synthesis and referenced in the decision support tool.
Work on the new methods manual is yet to commence, however it is anticipated to start soon. The
project, in its entirety, is still on track to be completed in early 2016 with all products being made freely
available as web-based resources.
Further information on the national acid sulfate soils project may be obtained by contacting Sheryl
Hedges on (02) 6274 2333 or sheryl.hedges@environment.gov.au, or Marcus Walters on (02) 6274 1621
or marcus.walters@environment.gov.au.

The National Acid Sulfate Soils Guidance Project is being managed by the Commonwealth Department of
Agriculture and Water, with the support of the National Committee for Acid Sulfate Soils, on behalf of
the Water Quality Policy Sub Committee (WQPSC). Acid sulfate soils experts from across Australia have
played a key role in the development of this project and continue play an important role in its delivery.
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Lower Murray Reclaimed Irrigation Area – Acidification project findings
Source
In the previous issue of ASSAY #66, an article reported on acid sulfate soil issues associated with the
Lower Murray Reclaimed Irrigation Area (LMRIA) in South Australia. This update summarises the
completed findings of the acidification project, which was jointly conducted by the South Australian
Government and the Murray-Darling Basin Authority.
During the extreme drought (2007–10), severe soil acidification occurred in the LMRIA due to falling
river and ground water levels, and the deep drying out and cracking of clay soils. Sulfuric (pH<4) soil
layers were present 1–3 m below ground level and persisted over time. An estimated 3,300 ha of land
acidified and acidic drainage discharges (pH 2–5) occurred from 14 drainage pumps. Low pH and high
acidity persisted in these drainage discharges over the 2½ years of monitoring. High soluble metal levels
were present in the undiluted drain water that exceeded guidelines for protection of aquatic ecosystems
and drinking water supplies.

Discharge of acid drainage water into the River Murray
Monitoring of the discharge zone in the River Murray showed that the acid drainage water was quickly
neutralised (pH>6.5) with precipitation of solid metal phases occurring before entering the main river
channel. However, detectable impacts of the acid drainage discharges occurred over 1.5 km
downstream.
Laboratory experiments were consistent with the field findings and showed that removal of Al and Fe
was rapid. The formation and aggregation of metal colloids as the pH neutralised was a key driver for
removal of soluble metals.
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Conceptual model constructed by SA EPA
Ecotoxicity experiments showed mixed toxicity for different species and sites. Generally fish and
cladocerans were most sensitive to the acid drainage but acute toxicity of the acid drainage water was
unlikely after more than a 1–10% dilution (achieved within 5–10 m of the mixing of drainage water in
the river).
No fish or other species kills were observed in the vicinity of the LMRIA discharges or lower reaches of
the river which was consistent with the CSIRO findings. Some sites showed much less toxicity (Jervois–
Woods Point end) relative to other sites (Jervois–Wellington end) despite having similar pH, salinity and
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metal concentrations. Further work is required to understand the factors causing toxicity and extend the
laboratory experiments to the field situation.
A 3D hydrodynamic and river water quality model was developed for the region between Mannum and
Wellington where the LMRIA acid drainage discharges occurred. The model gave acceptable
performance against measured water quality results for a five-month testing period. The potential for
soluble manganese to exceed aesthetic guidelines for drinking water was the main issue of concern
arising from the modelling.
Various trials of remediation options were conducted. Drain treatment via lime slurry dosing produced
neutral discharge water with low metal concentrations. Management options such as irrigation and lime
spreading resulted in slow improvements in groundwater quality. The injection of lime via a mole plough
appeared to speed the remediation process and could be a viable supplementary management
technique.
It is recommended that monitoring of the river water quality and acid drainage continue and that
treatment commences to minimise aquatic ecosystem risks. This is a critical support function to
implement the contingency plan to protect drinking water supplies, recreational users and ecosystem
health.

From left of field: Use of iron sulfides in a unique animal’s exoskeleton
Source
Deep in the Indian Ocean, near extremely hot hydrothermal vents, where scalding hot water erupts in
tall, black columns; lives an extraordinary species of snail called Chrysomallon squamiferum, commonly
known as the “Scaly-foot gastropod”. The harsh environment has caused the snail to develop a unique
exoskeleton. Its outer shell is covered with a layer of iron, and its soft fleshy foot that protrudes from
the underneath the shell is protected by hard mineralized scales made of iron sulfides. The Scaly-foot
gastropod is the only animal on Earth that is known to utilise iron in this way.
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The Scaly-foot gastropod was first discovered in 1999 at a depth of over two kilometres in the central
Indian Ocean, just beside black smokers that are churning out superheated water at temperatures
exceeding 350°C. The water in these vents has high concentrations of sulfides and metals, which the
snails have incorporated into their shells. The entire animal is covered in iron sulfides, mainly pyrite and
greigite. As greigite is magnetic, the animal actually sticks to magnets.
Another remarkable feature of this animal is that it has chemosymbiotic sulfur-oxidising bacteria that
live within an enlarged part of its gut. The snail appears to flourish by exploiting the energy produced by
these bacteria.
In addition to providing protection from predation, it is thought that the external armature might also
help protect the gastropod from the vent fluid, enabling its internal bacteria to benefit from living close
to the source of electron donors for chemosynthesis. Alternatively, the armouring may result from the
deposition of toxic sulfide waste from the endosymbiotic bacteria and may represent a new solution for
detoxification.
The gastropod’s shell is composed of three layers. The outer layer is about 30 μm thick, and is made of
iron sulfides. The middle layer is equivalent to the organic periostracum, a thin protein coating found on
other snail shells, and is also the thickest of the three (about 150 μm). The innermost layer is made of
aragonite, a form of calcium carbonate that is commonly found both in the shells of molluscs and in
various corals.
Each layer appears to contribute to the effectiveness of the snail's defence in different ways. The outer
layer of iron is designed to crack when hit, but in a way that absorbs energy, while also blunting and
deforming the predators’ claws. The middle organic layer acts as padding to dissipate further the
mechanical strain and energy generated by a squeezing attack, such as by the claws of a crab, making it
less likely that the mollusc's brittle inner shell will crack.
The armour is so effective that the United States military is currently funding research on the shell of the
snail in hopes of developing insights into new military armour designs.

Hydrothermal vent a.k.a. “Black smoker” Source
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Acid Sulfate Soil Professional Training
Chrisy Clay, Southern Cross GeoScience
Southern Cross University continues to offer a number of training opportunities for professionals to
learn about acid sulfate soils. The program which has been in operation since 2009 has now successfully
delivered 22 separate courses across the country, trained over 500 participants and established itself as
a proven provider with industry leaders.
Our packages are designed for today's busy professional and include an intensive two-day short course
as well as on-site training that can be tailored to suit your organisation's needs. These are delivered by
experienced presenters with expert knowledge of acid sulfate soils and are led by Professor Leigh
Sullivan and Professor Richard Bush.
Tailored on-site package for organisations
If you are unable to attend our two day
short course, it doesn't meet your
organisation's needs or you have a
number of staff to train, Southern Cross
GeoScience's tailored, on-site packages
are an alternative option.
These training events are developed in
consultation with you to exactly meet
your organisation's needs, taking into
consideration the previous experience of
the participants and job-specific
requirements.
Training can cover any of the following
topics:
• A general, entry level introduction to acid sulfate soils and their relevant to your industry.
• Understanding how they are formed and where they are likely to occur.
• Understanding impacts of acid sulfate soil disturbance.
• How to determine whether acid sulfate soils are likely to be present, through desktop and field
assessment.
• How to conduct the field peroxide test.
• How to conduct a thorough acid sulfate soil assessment.
• Field sampling including soil and water sample collection.
• Interpreting field and laboratory results.
• Calculating net acidity and liming results.
• Appropriate management strategies.
• Legislation and Policy relevant to acid sulfate soil.
• How to prepare ASS Investigation Reports and Management Plans to submit to your regulatory
authority.
• How to assess ASS Investigation Reports and Management Plans.
Professional Acid Sulfate Soil Short Course
Southern Cross GeoScience’s professional short course covers how to prepare and assess an Acid Sulfate
Soil Management Plan. It is designed for professionals such as consultants, engineers, contractors,
7
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scientists, environmental officers, and planners who regularly deal with acid sulfate soils during
development.
Developed in conjunction with the
relevant regulatory authorities in each
jurisdiction, the training program equips
participants with the skills, knowledge
and confidence to meet their legislative
responsibilities when developing or
assessing an Acid Sulfate Soil
Management Plan.
The course runs for two days and
includes lectures, practical exercises, a
field excursion, morning and afternoon
refreshments, and lunches.
Endorsed by the National Committee for
Acid Sulfate Soils, the course continues to achieve significant learning outcomes and has become highly
regarded by professionals, with most courses filling by word of mouth alone. Organisers have found that
even experienced practitioners have benefited from the course.
What have the participants said?
Perth, WA (2014)
"The course was comprehensive and covered all aspects of ASS management."
"The excellent presenters made learning and revision enjoyable."
"Great presenters. Enjoyed the course and have improved my confidence and understanding of ASS."
"Excellent course, well organised and great selection of presenters."
"Excellent speakers and organisation. Also the materials provided – awesome. Thank you!"
Gold Coast, Qld (2014)
"It was a good combination of theory, practical and field work delivered by knowledgeable facilitators."
"Thanks, excellent short course, highly beneficial and will recommend to others."
"The course has been well put together and very applicable to the works/assessments l currently do. All
aspects of the course were very applicable and enjoyable."
"Great take on new guidelines, closure reports and validations. The dewatering section was great!"
"The course was well prepared, covers a good amount of detail in the two days and was well delivered."
For further information or to receive a personalised quote for your training event, please visit
www.scu.edu.au/acidsulfatesoiltraining
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ACLCA Soil Logging Workshop
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Seeking new ASSAY articles
Simon Walsh
ASSAY is our national acid sulfate soils
newsletter. It provides a valuable service by
distributing information between the various
stakeholders that have a keen interest in the
ASS issue and emerging developments. By
continually seeking to improve ASSAY, we
collectively enhance communication and
further develop knowledge-sharing
opportunities within the national ASS arena.
At ASSAY we are always looking for interesting
stories to include in forthcoming issues. While
these can follow the established format of 1-2
page articles, we are also looking to include
other types of updates that may be shorter in
length.
As long as they are relevant for the field of ASS,
you might think of sending through some
anecdotes, thoughts or musings etc. Perhaps
you have an unusual/interesting photograph to
share? How about some experiences in the field
or back in the lab? Alternatively, maybe you
have a bigger story that could be split into parts
and run over two or more issues of ASSAY.
As ASSAY is distributed electronically, we can include hyperlinks to key websites, detailed documents
and reports. If you are keen to publish some new information, the use of images, graphs and
photographs is strongly encouraged to add a user-friendly dimension to plain text. Some ideas for
photos that work well include aerial overviews of landscapes; fine detail with macro close-ups; images of
‘people doing things’; or time sequences such as ‘before and after’ remediation works etc.
The opportunity is there to inform the rest of the acid sulfate soil ‘family’ of some of the perspectives
that YOU have about ASS. If you have an idea for a contribution for a future issue, then just send me an
email (simon.walsh@dpi.nsw.gov.au) or pick up the phone (02 6626 1256) and we’ll make it happen.

Latest publications
Creeper, NL. Hicks, WS. Shand, P. Fitzpatrick, RW. (2015). Geochemical processes following
freshwater reflooding of acidified inland acid sulfate soils: An in situ mesocosm experiment.
Chemical Geology. 411:200-214.
In their oxidised form, inland acid sulfate soils (IASS) with sulfuric horizons (pH ≤ 3.5) contain
substantial acidity and pose a number of threats to surrounding ecosystems. In their reduced
form, IASS with sulfidic material are relatively benign. Freshwater reflooding has the potential
to return oxidised IASS with sulfuric horizons to a reduced and benign state. This study uses
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mesocosms installed in situ to simulate reflooding in two sulfuric IASS profiles, one sandy
textured and the other a cracking clay, and to document key geochemical consequences
resulting from their reflooding.
During the assessed period of 200 days of subaqueous conditions, reducing conditions were
established in parts of the former sulfuric horizons in both the sandy textured and clayey
textured IASS. In the permeable sandy IASS, acidity was removed from the sulfuric horizon and
displaced downward in the profile by advective piston flow, and thus not completely
neutralised. The removal of acidity away from the soil surface was critical in preventing surface
water acidification. In contrast, solute transport in the less permeable clayey IASS was diffusion
dominated and acidity was not removed from the sulfuric horizon following reflooding and no
increase in pH was observed. In the absence of piston flow, a diffusive flux of acidity, from the
soil to surface water, resulted in surface water acidification.
In the acidic porewaters of the reflooded sulfuric horizons, results indicated dissolved
aluminium was controlled by an aluminium species with stoichiometry Al:OH:SO4 (e.g.
jurbanite). In the same acidic porewaters, iron and sulfate activity appeared to be regulated by
the dissolution of natrojarosite. Following the establishment of reducing conditions, the
reductive dissolution of natrojarosite and schwertmannite was responsible for large increases
in total dissolved iron. We did not observe any indirect evidence indicating the existence of
sulfate reduction during the assessed period. It is likely that insufficiently reducing conditions,
competitive exclusion by iron-reducing bacteria, and persisting low pH inhibited sulfate
reduction during the assessed period. With insufficient in situ alkalinity generation, IASS are
likely to continue to pose an environmental hazard following reflooding and remediation is
likely to be slow.
A number of geochemical processes involved in the remediation of sulfuric horizons were
observed in this study. The key geochemical and physical processes affecting porewater
chemistry, in particular Fe and Al, are summarised in a conceptual hydrogeochemical model, so
that observations made in this study may be applied to other regions containing IASS with
sulfuric horizons that are expected to be reflooded with freshwater.

Dang, T. Mosley, LM. Fitzpatrick, R. Marschner, P. (2015). Organic Materials Differ in Ability to
Remove Protons, Iron and Aluminium from Acid Sulfate Soil Drainage Water. Water, Soil and
Air Pollution. 226:357.
Drainage water from acid sulfate soils with sulfuric material has high concentrations of protons
and dissolved metals which can have detrimental effects on the surrounding ecosystems.
Liming is expensive; therefore, alternative methods are needed. Organic materials such as plant
residues, compost or biochars can bind protons and metals but have not been evaluated with
respect to remediation of acid drainage water from acid sulfate soils.
In this study, eight organic materials (compost, two straws and five biochars differing in feed
stock and production temperature) were placed in small PVC cores at 1.5 g C/core and synthetic
acid drainage water (pH 3, 28 mg Fe/l and 2 mg Al/l, properties based on long-term averages of
drainage water from sulfuric acid sulfate soils) was applied in four leaching events. Mallee
biochar produced at 550 °C and wheat biochar produced at 450 °C had high retention capacity
for protons, Fe and Al. Retention was low in compost and wheat straw. Retention of protons
was positively correlated with organic C concentration of the materials. Retention of Fe and Al
was correlated with percentage alkyl, aryl and ketone groups.
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Other properties such as release of native Fe and Al and amount of material per core could
explain differences in ability of organic materials to retain protons, Fe and Al. We conclude that
some organic materials such as mallee biochar produced at 550 °C and wheat biochar produced
at 450 °C could be used to remediate acidic drainage water.

Islam, S. Haque, A. Wilson, S. Ranjith, P. (2015). "Time-Dependent Strength and Mineralogy of
Lime-GGBS Treated Naturally Occurring Acid Sulfate Soils." J. Mater. Civ. Eng. ,
10.1061/(ASCE)MT.1943-5533.0001333 , 04015077.
This study investigates the effect of time-dependent mineralogical changes on the unconfined
compressive strength (UCS) behavior of lime–ground granulated blast furnace slag (GGBS)
treated naturally occurring acid sulfate soils (ASS) containing various proportions of pyrite.
Pyrite (0, 2, 4% by weight), GGBS (5, 10, 15, 20% by weight), a fixed lime content of 15% by
weight and curing periods up to 365 days were investigated.
Mineralogical control on the strength of treated ASS samples was investigated using UCS
analyses, X-ray diffraction (XRD), and scanning electron microscopy (SEM). Quantitative phase
analysis using XRD data and the Rietveld method was carried out to quantify mineralogical
changes. Results show a decrease of UCS values after 180 days curing for ASS containing 4% by
weight additional pyrite and treated with 20% by weight GGBS. XRD and SEM analyses suggest
that a decline in the abundance of cementitious mineral phases coincides with possible
formation of thaumasite-ettringite and the degradation of strength in treated ASS.
Jayalath, N. Fitzpatrick, RW. Mosley, L. Marschner, P. (2015). Type of organic carbon
amendment influences pH changes in acid sulfate soils in flooded and dry conditions. Journal
of Soils and Sediments. DOI 10.1007/s11368-015-1240-1.
Acid sulfate soils (ASS) are common in wetlands and can pose an environmental threat when
they dry because oxidation of pyrite may cause strong acidification. Addition of organic matter
can stimulate sulfate reduction during wet periods and minimize acidification during dry
periods. However, the effect of the organic amendment may depend on its composition.
Three wetland acid sulfate (sulfuric, hypersulfidic, and hyposulfidic) soils collected from
different depth in one profile were used. The soils, unamended or amended with 10 g C kg−1 as
glucose, wheat straw, pea straw, or Phragmites litter, were incubated for 18 weeks under
flooded conditions (“wet period”) followed by 10 weeks during which the soils were maintained
at 100 % of maximum water-holding capacity (“dry period”).
During the wet period, the pH decreased in the control and with glucose to pH 3–4, but
increased or was maintained in residue-amended soils (pH at the end of the wet period about
7). In the dry period, the pH of the control and glucose-amended soils remained low, whereas
the pH in residue-amended soils decreased. However, at end of the dry period, the pH was
higher in residue-amended soils than in the control or glucose-amended soils, particularly with
pea straw (C/N 50).
Amendment of acid sulfate soils with plant residues (particularly those with low to moderate
C/N ratio) can stimulate pH increase during flooding and reduce acidification under oxidizing
conditions
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Hara, J. Sakamoto, Y. Kawabe, Y. (2015). Evaluation of Natural Degradation of Persistent
Organic Chemicals in Acid Sulfate Soils Distributed in a Coastal Area. International Journal of
Environmental Science and Development. 7(6):441-444.
Coastal acid sulfate soils are naturally generated sediments, mainly containing iron sulfides.
This study investigated the natural distribution of acid sulfate soils at the mouth of a river, and
their remediation ability of persistent organic chemicals.
These soils were distributed on a small scale in southern Japan; Iriomote Island was used as the
study site. Coastal acid sulfate soils were found to be restricted to the surface in the
downstream portions but distribution depth increased upstream. The shallow, surficial portion
of acid sulfate soils in upstream areas had already oxidized and leached sulfuric acid.
The degradation ability of sampled acid sulfate soils for dieldrin was confirmed in laboratory
experiments and the degradation ability was found to increase with iron sulfide content. These
reactions were controlled by the chemical reactivity of iron sulfides in natural systems but
independent of microbial activity.
Ling, Y-C. Bush, R. Grice, K. Tulipani, S. Berwick, L. Moreau, JW. (2015). Distribution of ironand sulfate-reducing bacteria across a coastal acid sulfate soil (CASS) environment:
implications for passive bioremediation by tidal inundation. Frontiers in Microbiology. 6:624.
Coastal acid sulfate soils (CASS) constitute a serious and global environmental problem.
Oxidation of iron sulfide minerals exposed to air generates sulfuric acid with consequently
negative impacts on coastal and estuarine ecosystems. Tidal inundation represents one current
treatment strategy for CASS, with the aim of neutralizing acidity by triggering microbial ironand sulfate-reduction and inducing the precipitation of iron-sulfides. Although well-known
functional guilds of bacteria drive these processes, their distributions within CASS
environments, as well as their relationships to tidal cycling and the availability of nutrients and
electron acceptors, are poorly understood. These factors will determine the long-term efficacy
of “passive” CASS remediation strategies.
Here we studied microbial community structure and functional guild distribution in sediment
cores obtained from 10 depths ranging from 0 to 20 cm in three sites located in the supra-,
inter- and sub-tidal segments, respectively, of a CASS-affected salt marsh (East Trinity, Cairns,
Australia). Whole community 16S rRNA gene diversity within each site was assessed by 454
pyrotag sequencing and bioinformatic analyses in the context of local hydrological,
geochemical, and lithological factors.
The results illustrate spatial overlap, or close association, of iron-, and sulfate-reducing bacteria
(SRB) in an environment rich in organic matter and controlled by parameters such as acidity,
redox potential, degree of water saturation, and mineralization. The observed spatial
distribution implies the need for empirical understanding of the timing, relative to tidal cycling,
of various terminal electron-accepting processes that control acid generation and
biogeochemical iron and sulfur cycling.

Shi, XZ. Oldmeadow, D. Aspandiar, M. (2015). Observations on mineral transformations and
potential environmental consequences during the oxidation of iron sulphide-rich materials in
incubation experiments. European Journal of Soil Science. 66(3):393-405.
This paper attempts to acquire a good understanding of the formation and evolution of acid
sulphate soils (ASS), as well as to assess the consequent environmental impacts. An
13
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incubation experiment to simulate the development of ASS under various weathering scenarios
was set up. Fresh monosulphidic black ooze (MBO) material was divided into three parts and
each was subjected to different drying and rewetting regimes by controlling an artificial water
table in an incubation cell.
The observations focused on the changes in mineralogy of the material and reflectance spectral
changes during the oxidation process, and the ionic composition and chemical status of the
solutions generated. Mineralogical investigations with hyperspectral and XRD analysis showed
that frequent inundation produced extensive surface oxidation and a change from iron sulphide
minerals to stable end members such as goethite. For the material experiencing moderate or
occasional inundation, oxidation was less advanced and a different secondary mineral suite,
with iron sulphate minerals such as jarosite, was present. Solutions generated from all the
incubation cells were generally acidic with pH around 3.5, indicating that sulphide oxidation
occurred rapidly in all cells. Sulphate concentrations in solutions from the different cells were
calculated from the measurements of SO42- and other anions in solutions and may approximate
the rates of sulphide oxidation.
Potential environmental impacts were illustrated in terms of soil acidity, salinity and trace
metal release, and the effects of the different wetting/drying regimes on the oxidative process
also provided insight into potential weathering effects in a changing climate.

Wong, V. Chin, Y. Kennedy, D. (2015). Identifying sources of acidity and spatial distribution of
acid sulfate soils in the Anglesea River catchment, southern Australia. EGU General Assembly
Conference Abstracts, 2015.
Globally, coastal and estuarine floodplains are frequently underlain by sulfidic sediments. When
exposed to oxygen, sulfidic sediments oxidise to form acid sulfate soils, adversely impacting on
floodplain health and adjacent aquatic ecoystems. In eastern Australia, our understanding of
the formation of these coastal and estuarine floodplains, and hence, spatial distribution of acid
sulfate soils, is relatively well established. These soils have largely formed as a result of
sedimentation of coastal river valleys approximately 6000 years BP when sea levels were one to
two metres higher. However, our understanding of the evolution of estuarine systems and acid
sulfate soil formation, and hence, distribution, in southern Australia remains limited.
The Anglesea River, in southern Australia, is subjected to frequent episodes of poor water
quality and low pH resulting in closure of the river and, in extreme cases, large fish kill events.
This region is heavily reliant on tourism and host to a number of iconic features, including the
Great Ocean Road and Twelve Apostles. Poor water quality has been linked to acid leakage
from mining activities and Tertiary-aged coal seams, peat swamps and acid sulfate soils in the
region. However, our understanding of the sources of acidity and distribution of acid sulfate
soils in this region remains poor.
In this study, four sites on the Anglesea River floodplain were sampled, representative of the
main vegetation communities. Peat swamps and intertidal marshes were both significant
sources of acidity on the floodplain in the lower catchment.
However, acid neutralising capacity provided by carbonate sands suggests that there are
additional sources of acidity higher in the catchment. This pilot study has highlighted the
complexity in the links between the floodplain, upper catchment and waterways with further
research required to understand these links for targeted acid management strategies.
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Wu, XF. Sten, P. Engblom, S. Nowak, P. Osterholm, P. Dopson, M. (2015). Impact of mitigation
strategies on acid sulfate soil chemistry and microbial community. Science of the Total
Environment. 526:215-221.
Potential acid sulfate soils contain reduced iron sulfides that if oxidized, can cause significant
environmental damage by releasing large amounts of acid and metals. This study examines
metal and acid release as well as the microbial community capable of catalyzing metal sulfide
oxidation after treating acid sulfate soil with calcium carbonate (CaCO3) or calciumhydroxide
(Ca(OH)2).
Leaching tests of acid sulfate soil samples were carried out in the laboratory. The pH of the
leachate during the initial flushing with water lay between 3.8 and 4.4 suggesting that the
jarosite/schwertmannite equilibrium controls the solution chemistry. However, the pH
increased to circa 6 after treatment with CaCO3 suspension and circa 12 after introducing
Ca(OH)2 solution. 16S rRNA gene sequences amplified from community DNA extracted from the
untreated and both CaCO3 and Ca(OH)2 treated acid sulfate soils were most similar to bacteria
(69.1% to 85.7%) and archaea (95.4% to 100%) previously identified from acid and metal
contaminated environments. These species included a Thiomonas cuprina-like and an
Acidocella-like bacteria as well as a Ferroplasma acidiphilum-like archeon.
Although the CaCO3 and Ca(OH)2 treatments did not decrease the proportion of microorganisms
capable of accelerating acid and metal release, the chemical effects of the treatments
suggested their reduced activity.

ASSAY contact details
Previous issues of ASSAY are available from:
http://www.dpi.nsw.gov.au/aboutus/resources/periodicals/newsletters/assay/

ASSAY is a free, biannual newsletter about
acid sulfate soils around Australia, and is
available to all people interested in this
issue.
It is produced by the NSW Department of
Primary Industries with joint funding
assistance from the Federal, State and
Territory governments.
To subscribe, simply email the editor with
“Subscribe ASSAY” in the subject line:
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