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Using acid sulfate soil maps   
This science note contains information about how acid sulfate soils (ASS) maps are produced by the 
Queensland Government, and also contains instructions on how to read the maps. 

The Queensland Government has been mapping acid sulfate soils in high-priority areas of the coast. Maps are 
available for many areas at scales appropriate for regional and local land use planning as well as basic hazard 
assessment. However, the maps are not suitable as a basis for planning earthworks or construction. 

Mapping acid sulfate soils 
Acid sulfate soils are complex, three-dimensional bodies of sediments. They can contain many distinct layers 
with different sulfide contents and textures (sands, muds, peats and gravels). These sediment layers may be 
covered with more recent materials, which may not be ASS themselves. Some ASS deposits are in places 
where the water table fluctuates with the seasons, so may partially oxidise during dry periods. 

Acid sulfate soils that have already undergone some oxidation and display existing acidity (pH ≤4) are termed 
Actual Acid Sulfate Soils (AASS). Acid sulfate soils that have not yet oxidised are termed Potential Acid 
Sulfate Soils (PASS). Often, AASS lie immediately over PASS, and generally, the lower level of water table 
fluctuation is the boundary between the two.  

Acid sulfate soils maps show Unique Map Areas (UMAs) of actual and/or potential acid sulfate soils. These are 
generally found less than 5 metres above mean sea level, in landforms that contain sediments deposited 
during the Holocene period (<10,000 years old). The UMA boundaries are chosen using a combination of 
elevation data, aerial photography interpretation (API), and soils information.  

Soils information is collected by describing and sampling drilled soil cores and auger borings, which are 
usually 3-5 metres deep. Sample sites are chosen after the free survey method described in Gunn et al 
(1988). In areas of greater acid sulfate soil hazard, sampling sites may be placed closer together to improve 
detail and accuracy. Soil characteristics are described using the system in National Committee on Soil and 
Terrain (2009; and previously McDonald et al, 1998). 

Scale and reliability 
Acid sulfate soils maps are available in PDF format through the Library Catalogue 
<http://qldgov.softlinkhosting.com.au/liberty/libraryHome.do>, and as downloadable GIS datasets in Shp or 
Tab format through the Open Data Portal <https://data.qld.gov.au/>. Maps exist at scales ranging from 
1:100,000 down to 1:25,000. Map scale relates directly to borehole density and affects the reliability of map 
boundaries (figure 1). For an indication of the reliability of each map unit, users should refer to the intensity 
diagram on the PDF maps. Each scale covers a range of site densities, defined in McKenzie et al (2008): 

 1:100,000: approximately 1 borehole per 100 hectares, or less than 2 holes per square kilometre. 

 1:50,000: approximately 1 borehole per 25 hectares, or 2 to 7 boreholes per square kilometre. 

 1:25,000: approximately 1 borehole per 6.25 hectares, or 8 to 16 boreholes per square kilometre. 

Map users need to be aware of the limitations of interpretation from these mapping scales. 
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1:100,000 scale mapping 

At this scale, only the presence or absence of acid sulfate soils is indicated (Figure 1). No information is given 
about the depth to AASS or PASS, or the amount of existing or potential acidity in the different soil layers. 

This scale of mapping is not suitable for use on an individual property basis. It is not possible to make 
management decisions about acid sulfate soils based on presence/absence information alone. For local 
authorities considering development applications and control plans, 1:100,000 mapping should be used only to 
signal the need for further assessment. For example, a decision to prohibit an activity based solely on map 
information at this scale would not be appropriate. 

 

Figure 1 – Sampling density for 1:100,000 scale mapping. Note that the sampling misses important soil features 

in several locations. 

1:50,000 scale mapping 

Mapping at 1:50,000 scale indicates the presence or absence of AASS and PASS, and also shows how 
deeply the layers are buried (Figure 2). Although unsuitable for individual farm planning, 1:50,000 is a useful 
scale for regional property management and town planning. Remember that this scale is only one-quarter the 
intensity of 1:25000 scale mapping, so the UMAs are likely to be larger and will contain more internal 
variability. 
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Figure 2 – Sampling density for 1:50,000 scale mapping. Note that the additional boreholes allow some areas to 

be mapped as non-ASS. 

1:25,000 scale mapping 

With greater site intensity, mapping at 1:25,000 scale indicates the presence of and depth to AASS and PASS 
layers, with more detailed delineation and improved reliability of map units (Figure 3). The additional 
information can improve acid sulfate soil management decisions regarding current or future land use. This is a 
reliable scale for individual property planning, but still cannot be used to underpin earthworks or construction 
activities. 

 

Figure 3 – Sampling density for 1:25,000 scale mapping. Note the further refinement of depth categories and the 

more precise spatial extent of map units. 
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Reading the maps 
The main mapping categories depict the depth to the shallowest AASS or PASS layer. On the PDFs these are 
coloured using shades of red, pink, orange and brown, with red indicating the shallowest depth (within 0.5 
metres of the surface). Is AASS is present in the UMA, an overlay of yellow dots appears. 

Mapping codes 

Each UMA is labelled according to its key characteristics. In mapping at 1:50,000 scale or better, the main 
codes are as follows: 

 S: Depth to Potential Acid Sulfate Soils (PASS) 

 A: Depth to Actual Acid Sulfate Soils (AASS) 

 a: depth to soil layer with pH >4 to ≤5 

Each symbol is followed by a depth code: 

 0: less than 0.5 metres from the soil surface 

 1: 0.5 to 1 metres deep 

 2: 1 to 2 metres deep 

 3: 2 to 3 metres deep 

 4: 3 to 4 metres deep 

 5: 4 to 5 metres deep 

 5+: more than 5 metres deep 

For example, S3 indicates potential ASS at 2-3 metres deep. 

Combined codes and mixed units 

As PASS layers often occur below AASS layers, the codes may be combined, for instance A1S3 means 
‘Actual ASS at 0.5 to 1 metres, with Potential ASS at 2 to 3 metres’. Some maps contain areas where the 
depth to ASS varied too much across a short distance to be drawn as separate UMAs. For instance, A1/A2 
means ‘AASS between 0.5 and 2 metres from the surface’. 

Other codes 

For disturbed, urban, or industrial lands, or other areas where little or no field sampling could be achieved, the 
maps show where ASS is likely to occur based on landform and elevation data alone. These areas are coded 
as follows: 

 S: land mapped at 1:100,000 scale where acid sulfate soil occurs within 5 metres of the land surface. 

 SLA: limited field assessment, but a reasonable probability of acid sulfate soils occurring due to 
landscape position. Current land use prevents disturbance, or access is restricted e.g. national parks 
and reserves. 

 SDL: limited field assessment in disturbed lands likely to contain ASS, e.g. urban or industrial lands, 
aquaculture or extractive and screening activities. In these areas, extrapolating the likely depth to ASS 
from a borehole is unreliable due to surrounding past ground disturbances. 
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 SP: indicates pyritic sediments of Pleistocene age. These have been found to occur mostly below hard 
coffee rock layers in deep sandy soils. 

 Subscript ‘w’: indicates seasonally wet or swampy areas often associated with Melaleuca sp. and 
Casuarina glauca communities. These areas show varying levels of sulfides near the surface, with 
some possibly due to organic sources of sulfur. 

 Subscript ‘n’: indicates the presence of carbonate materials with a small enough particle size to 
render the soil layer partially or fully self-neutralising. 

 LP: areas below 5 metres elevation with low probability of acid sulfate soils occurring. 

 LP5: areas above 5 metres elevation with low probability of acid sulfate soils. 

 NA: land not assessed. 

On maps of 1:50,000 scale or better, borehole locations are shown with a black dot and labelled with the site 
number. Borehole descriptions, field tests and laboratory results are usually contained in report appendices. 

Map boundaries may be updated as additional information becomes available. Revised maps and digital data 
will be clearly labelled. 
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Further information 
This and other science notes are available from the Queensland Government website www.qld.gov.au – 
search ‘science notes’ or for further information about this science notes series phone 13 QGOV (13 74 68) – 
Ask for science notes L64. Other science notes related to this topic include: 

 L60: Acid sulfate soils in Queensland 

 L61: Identifying acid sulfate soils 

 L62: Managing acid sulfate soils 

For more information on acid sulfate soils, visit http://www.qld.gov.au/environment/land/soil/acid-sulfate/ or 
email soils@qld.gov.au.  

This fact sheet was produced with funding assistance from the Natural Heritage Trust. 
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