
Advisory Factsheet No. 4 

UNDERSTANDING SOILS in South-East NSW              

Soil Formation 

An understanding of the processes involved in soil formation is important in explaining the distribution 
and types of soils in SE NSW.  

Soil types depend on a combination of factors:  

1) The type of parent material (geology) that the soil is derived from.  

2) Location in the landscape and/or  how the soil got there (topography).  

3) How long it took for the soil to form  as influenced by climate, biological activity and time. Geology, 
topography and time are the main factors which influenced soils at the farm level.   

Soil consists mostly of mineral matter, which is broken down rock from the physical and chemical. 
weathering of parent material. Landscape position can result in different soil types with different 
properties. Even though the soils may have formed from the same parent material. 

Soils can form in-situ (colluvial) or from deposited materials (alluvial). In-situ soils develop as the parent 
material weathers through the actions of climate (water, wind, temperature variations) and biological 
activity (plants, lichen, micro-organisms). Soils formed from alluvial materials are affected by the same 
processes but are often more uniform with depth, due to the sorting of materials during transport and 
deposition.  

The rate of soil formation varies greatly with the environment and the type of parent material available. 
Wet and seasonal environments speed up weathering and soil formation, as does reactive (fresh, 
volcanic) rock.  Soil formation locally is generally very slow (less than 1mm a year) and therefore soil is 
essentially a non-renewable resource.  

Generally the older the soil, the less fertile it is and distinct soil horizons or layers are far more obvious.  
Most soils in SE NSW are very old and nutrient depleted.  

 

Geology 

The geology of the region varies considerably, with rock types aging from Tertiary to Ordovician (20-500 
million years old). Generally geology can be classed into one of three main types, sedimentary, granitic 
and basalt. A brief geological history of the area helps to explain the diversity of geology and landscapes.  

During the Ordovician and Silurian periods (400-500 million years ago), much of the area was essentially 
a deep marine environment and was characterised by the accumulation of sediments.  The regions 
geology is dominated by these older sedimentary rock types, consisting of shales, slates, mudstones and 
sandstones (metasediments).  



During the Lower to Middle Palaeozoic  (570 - 300 million years ago), the region was relatively unstable 
and considerable mountain building and uplift occurred which was accompanied by intense folding and 
faulting of the sedimentary bedrock.  

During the Silurian (395-430 million years ago) in particular, granitic intrusions associated with this 
mountain building also occurred. The coarse nature of these granite-type rocks resulted from magmatic 
materials crystallising slowly at depth. Subsequent uplift and erosion within the region has exposed 
some of these materials. 

During this period, limestone-forming sediments were also deposited under shallow marine conditions. 
This led to the formation of limestone pockets such as Jenolan Caves, Wee Jasper  etc.  

In geological terms, the landscape has been relatively stable for over 200 million years. The only 
exception being volcanic activity 20 million years ago which resulted in the tertiary basalts which are 
generally  concentrated along the great divide particularly around Cooma and Crookwell.  

Since this time physical and chemical weathering of rocks and erosion and depositional processes have 
continued to shape the landscape.  

 

The Influence of Geology 

The different chemical and physical properties of geology or parent materials are generally reflected in 
the associated soils. 

Soils derived from basalt, are generally very fertile. This is because the rock is very young in geological 
terms and high in essential or basic minerals. These soils comprise less than 5% of the region and are 
characterised by a high clay content and a friable consistency.  

Granite-derived soils account for around 40% of those in SE NSW.  These soils are moderately fertile 
although Granite soils can vary considerably in their inherent fertility and natural deficiencies in some 
nutrients can occur. Typically the soils have a high proportion of sand and the sub-soil can be very prone 
to erosion.  

Sedimentary geology dominates the remaining areas of SE NSW. By their very nature these rock types 
are very low in nutrients having already been through a full cycle of weathering and deposition. 
Associated soils are inherently low in fertility and are often more prone to problems such as soil acidity 
and salinity. They are usually strongly weathered with a bleached layer just below the topsoil.  

 

Topography 

The topography of the landscape is a major determinant of soil types. Steep slopes often have very 
shallow soils because erosion outstrips soil formation. Greater drainage can also mean that many of the 
nutrients have been leached out by weathering over thousands of years.  

Compare gently sloping land, wide flat drainage lines or incised watercourses and common sense 
suggests great variability in soil types. Even the shape of slopes will influence soil distribution (i.e.  or  ).  

 



Soil Landscapes 

 

The combination of geology and landscape position gives rise to similar distribution of soil types. The 
distribution of soils according to topography on your property will be made obvious by examining a soil 
catena. This is done by digging a series of check holes from the top of a hill down to the drainage line 
and inspecting soil profiles to determine the different soil types present. You should also inspect any 
road cuttings or breakaways which expose the soil profile.  

 

Soil Profiles  

Examining a soil profile is the principal means by which to classify soil types. Features such as colour, 
texture, structure and pH create different soil horizons or layers that characterise each soil profile.  

Texture refers to the proportions of different sized soil particles (sand, silt or clay) in the soil. Changes in 
soil texture down the soil profile are extremely important in the classification of soils. Duplex soils have 
a light (sandy/loamy) topsoil overlying a heavy (clay) subsoil due to weathering and leaching over a very 
long period of time. 

Colour is another important feature for classifying soils. Distinct changes in soil colour down the profile, 
indicate drainage and the accumulation and leaching of  minerals, organic matter and clay.  

Soil structure, or how the clay, silt and sand particles are arranged into soil aggregates (or peds), is also 
important for soil classification.  The ability of these soil aggregates to remain intact determines wether 
the soil has weak, moderate or strong soil structure. Soils with no observable soil aggregates can be 
massive or single grained.  

 Other important features that help to classify soils and which highlight physical limitations include 
available water holding capacity (AWHC), pH trends, the level of organic matter (OM) or the presence of 
salt.  

  

Some Common Soil Types 

Lithosols  Skeletal soils occurring on hillcrests and sideslopes in steeper country, low water holding 
capacity, high % of stone and gravel, sandy, light coloured, shallow A1, mostly found on sedimentary 
geology. 

Red Podzolics  Duplex soils occurring on hillcrests and upper slopes. Light textured topsoil (A1 and A2 
horizons) over a heavy subsoil (B horizon), A2 horizon massive and usually leached, B horizon well 
structured, very red and around 1 metre deep, mod water holding capacity.   

Yellow Podzolics  As for red podzolics except occurring on midslopes and lower slopes, B horizon yellow 
brown with moderate structure, seasonal waterlogging is indicated by  grey mottling.  

Solodics  below yellow podzolics in the landscape, duplex soil, strongly bleached A2 horizon, deep B 
horizon with very poor structure.  



Krasnozems  gradational soils associated with basalt geology occurring on hillcrests and sideslopes,  
medium textured topsoil over a heavy subsoil. High water holding capacity, very well structured.   

 

  

Assessing Soil Distribution   

Understanding the distribution and types of soils on your property is an important component in the 
overall understanding of your natural resources. An immense variability of soil types exist in SE NSW 
even on the same geology or within the same paddock. Dont worry too much about what you call these 
soil types, the important thing is to recognise the differences and the inherent limitations because each 
of these soils needs to be managed in a different way.  

To determine soil distribution on your property, first start with what you can see. Stand in the middle of 
just about any paddock and landscapes features will highlight an enormous variability in soils. Geology 
and topography are clearly very important for soil distribution but vegetation can also provide some 
important clues.   

 

Vegetation 

The vegetation that exists within a landscape provides a very strong indication of soil types. On the 
southern Tablelands, Yellow Box (E. melliodora) and Apple Box (E. bridgesiana) are typically found on 
the deeper, more fertile soils.  

Species such as the Broad-leaf Peppermint (E. dives) and Stringybark (E. macroryncha) often indicate 
lighter soils, while the Brittle Gum (E. mannifera) and Scribbly Gum (E. rossii) are found on very shallow, 
infertile and naturally acidic soils.  

The size and form of individual trees can also be a useful indicator of soil depth or the moisture holding 
capacity of the soil. In addition to the clues which remnant trees provide, pasture species (both native 
and introduced) will also provide clues to the status of the soil.   

Low quality native pasture dominated by spear grass and wire grass generally indicates shallow, acidic 
and infertile soils. Where phalaris will not perform or persist, soil acidity and low fertility are likely to 
blame. River tussock (Poa labillidiera) and Cut Rush (Carex appressa) indicate low fertility soils with poor 
drainage, while areas dominated by annual grasses and thistles are generally very high in nitrogen.  

 

Soil Testing 

Soil testing is often undertaken by many property owners as part of a cropping or pasture establishment 
program. Soil testing looks at the chemical composition is of your soil and is very useful for 
understanding soil fertility. However because samples are generally taken from the top 10cm of your 
soil they only tell part of the story.  

The results of soil tests are far more meaningful if they are undertaken with prior consideration of 
landscape and vegetation features rather than in an ad hoc manner. By sampling from an area with a 



uniform soil type, your results can provide useful information on other similar soil types on your 
property. Combining samples from different soil types can give averages that are very misleading.  

 

Soil sampling should be conducted at the same time each year as seasonal variations in soil moisture, 
temperature and the amount of nutrients stored above ground in plants can affect results.  

Soil testing is only a snapshot of the soil on the particular day of sampling. A series of soil tests from the 
same area is far more useful as this will indicate trends over time, for example whether your soil fertility 
is being improved or maintained, which has implications for targeted fertiliser use. (Information on 
understanding and interpreting your soil tests is attached). 

 

Biological Characteristics 

Although not traditionally used in the classification of soils, biological activity is immensely important to 
healthy productive soils. This enormous component of our soil resource is still poorly understood and 
has not been given enough consideration in the past.  

Plant life would struggle without soil biota which are responsible for breaking down organic matter, 
nutrient cycling, maintenance of soil structure and complex interactions between plants and the soil 
interface.  

Soil biota includes the more obvious earthworms, dung beetles, mites and ants, however biological 
activity is actually dominated by bacteria and fungi and other microscopic organisms such as protozoa.  

Although not easily seen or measured you should attempt to observe and record the level of biological 
activity in your soil.   Methods include counting the number of earthworms in a spade full or seeing how 
long it take for a piece of cotton or paper to breakdown in the soil. You can also examine the 
effectiveness of legume root nodulation in legumes by carefully extracting clover roots in early spring.  A 
large number of nodules which are pink to red on the inside indicates effective nodulation and healthy 
Rhizobia.  

 

Conclusion 

Use every opportunity to develop and refine your skills in understanding soils.  It may be as simple as 
having a closer look at your soil profile when your digging a strainer hole, but by using this knowledge 
you will become much more aware of changes in soil health over time. This will allow you to identify 
potential problems and the success of different management strategies.  

 

For Further Information   

Contact the below sources for a vast range of information on soils from pamphlets and courses to 
professional advice.   

 Department of  Planning and Natural Resources 



Cowra                          (02) 6341 1600 

Yass                             (02) 6226 1433 

Bathurst                        (02) 6333 4340 

Goulburn                      (02) 4823 0655 

 

NSW Department of Agriculture 

Goulburn                      (02) 4823 0616 

Queanbeyan                   (02) 6297 1861 

Yass                             (02) 6226 1581 

 

Further Reading 

Charman, P & Murphy, B., 1991. Soils, Their Properties and Management. . 


