
Earth Sciences Technical Note 1 

A guide for operations on high and very high erodibility soils1 

Earth Sciences Technical Notes provide information for Forest Practices Officers on soil, water and 

geoscience issues in production forests. These guidelines are advisory and should be read in conjunction 

with the requirements of the Forest Practices Code. 

 

 

BACKGROUND 

 
Soils having high and very high erodibility often occur in sandy or silty parent materials derived from 

Permian and Triassic rocks, in soils that have formed in a dry climate favouring accumulation of salts 

in subsoils (sodic or magnesic soils2), in deep ‘rotten rock’ showing relict deep weathering, and in 

Quaternary aeolian sands. During forest operations these soils can present erosion risks including 

rilling, collapse of road batters (both cut batters and fill), tunnel-gully erosion, deep erosion of table 

drains and reactivation of dunes. The risks are often associated with machine use.  

 

High erodibility soils commonly have a weakly coherent sandy or silty layer 50 cm or more thick 

below the organic-rich topsoil. Technically the erodible layer is called an A2 horizon. The organic-

rich topsoil above it is called an A1 horizon. The A2 horizon is often pale grey or white. In other soils 

the highly erodible layer is in the subsoil. It may be loose sandy material, a silty layer easily dispersed 

by runoff, or deeply weathered ‘rotten’ rock (technically called saprolite). Granite and granodiorite 

are particularly prone to deep weathering, that may result in subsoils with a highly erodible ‘sugary’ 

texture (Grant et al. 1995, pp. 68–75). Soils in dolerite can also have a deeply weathered pale-

coloured saprolitic subsoil, locally called ‘mealy’ dolerite, which is also highly erodible. 

 

In northeast Tasmania high-erodibility soils can occur in weathered in-situ granite or granodiorite, 

both under dry and wet forest, or under dry forest developed on Tertiary granitic outwash (deep 

white gravels and intercalated silty deposits), or in dunesands, or in soils formed in Mathinna beds 

(generally fine sandstones and siltstones). In ‘dry’ forests the high-erodibility layer is the A2 

horizon close to the surface. In wet forests the surface soil layers generally have low erodibility but 

road building can expose ‘sugary’ high-erodibility subsoil layers (generally in granite or 

granodiorite). These layers are pale and weakly coherent and can be cut with a spade. If measures 

are not taken to protect these layers during roadbuilding, runoff during high-intensity rain may 

erode deep slots in table drains when this material is present. 

 

In southern Tasmania deep high-erodibility soils may occur in colluvium (slope deposits) formed 

from Permian and Triassic sedimentary rocks and in deeply weathered dolerite. In some areas silty 

wind-blown deposits and dunes (technically called ‘aeolian deposits’) have accumulated in times 

of previously drier climate. These aeolian deposits have been observed to occur inland at Tyenna, 

in the Styx valley, Southwood Road, Wayatinah and Warra) as well as at coastal sites (e.g. on the 

Tasman peninsula). Locally deep silts may be present as alluvial fans or as accumulations in 

drainage depressions. Silt in drainage depressions is at risk of being mobilised by machines, e.g. 

during cultivation or runoff by roads. 

 
In northwest Tasmania deep silty and fine sandy deposits occur in areas of Precambrian 

sedimentary rocks, often in low-lying depressions and on fans. They also occur in areas mapped as 

Tertiary and Quaternary outwash deposits, in depressions and on dunesands1. 

 

                                                           
1 For operations on west coast dunesands see the technical note The Strahan Guidelines. 
2 Example of these soils are the Machin soil formed in a dolerite/sand mixture near Hastings and the Thumbs soil 

formed in silt and dolerite near Wielangta. See FPA Soil Fact Sheets 4 and 28 respectively. 
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RISKS 

Where roads cut into high or very high erodibility soils, rilling and slumping can cause blocking of 

table drains and culverts (see photographs below), causing excessive sediment in runoff which in 

turn can result in siltation of streams, and contamination of domestic and town water supplies. 
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Erosion may also be induced by concentration of road drainage by culverts, or more rarely by other 

diversions of flow from its normal course (see photograph below). 

 

 
 

 

PRINCIPLES FOR MANAGING RISKS IN AREAS OF HIGH AND VERY HIGH 

ERODIBILITY SOILS 

 

 When using machines avoid disturbing or breaking through the topsoil. 

 Take care to avoid concentrating runoff from table drains, temporary tracks or other sources, 

into drainage depressions, landslides, or landslide-prone areas. 

 Revegetate as soon as possible after harvest. 

 Minimise crossings over drainage depressions and define these conservatively. 

 Consider extra measures to prevent erosion when exposing subsoils, for example during 

construction of table drains, culvert exits and road batters. 

 Cultivation should use low risk methods, e.g. spot cultivation. 

 Follow the Spraying Guidelines for High Risk Situations. 

 
 

RECOMMENDED PRESCRIPTIONS 

 
Roads 

 

When clearing roadsides: 

 

 Keep the road clearing width to the minimum required for safety. 

 Minimise sidecutting.  

 Don’t remove topsoil from cleared areas either side of the road (unless removal of soil is 

required for safety reasons, e.g. for sight lines around bends) – the organic topsoil acts as a 

protective ‘blanket’ over the erodible A2 horizon below. Light slash serves the same 

purpose. 

 If earthworks on roadsides are unavoidable and subsoils are likely to be exposed, stockpile 

topsoil and light slash. Then re-spread the stockpiled material over the disturbed area. 

  

Deep gully erosion in high 

erodibility ‘mealy’ dolerite 

caused by discharge of excess 

water from a hydroelectric 

pipeline into a native forest 

coupe. 
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Above and top right: light slash left on  

cleared roadsides. Right: light slash  

re-spread over low-angle cut batter. 

 
 

When constructing cut batters less than 2 m high: 

 

 Keep road cuts approximately vertical. 

 When clearing road lines don’t remove the ground cover from the top of the cut batter – the 

organic-rich A1 horizon and the roots it contains acts as a protective blanket for the highly 

erodible A2 horizon below. (Initially some slumping may occur below the A1 horizon when 

the highly erodible layers get saturated, but a ‘steady state’ will be reached after which no 

further retreat of the batter should occur.)  

 In very wet soils use a log retaining fence (below, left) or other methods such as boulders to 

hold back eroding batters.  

 Cut batters may be armoured with a layer of low-erodibility soil (below, right) or 

alternatively stabilised by other methods such as a cover of light slash or rocks. 
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When constructing cut batters higher than 2 m:  

 

Risks of slumping and/or surface rilling of erodible material can be reduced by benching: 

 Bench the soils/sediments at approximately 2 m intervals 

 Ensure the benches are at least 1.5 m wide, so that they trap slumped sediment. 

 On long sloping benches apply a surface layer of rocks to slow runoff and trap sediment on 

the bench (see below). 

 

 
 
 

Note that benches require periodic maintenance to remove accumulated silt. 

 

 
 
 

  

 

This rocked bench 

which began as a 

clearly-defined bench 

as shown in the above 

right photograph has 

come to the end of its 

useful life – it needs 

re-cutting and re-

rocking to prevent 

eroded silt reaching 

the table drain of the 

road. 
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Where runoff from eroding batters cannot be readily diverted into vegetation, and silty flow into 

streams is likely, and biological values, karst values and/or domestic or town water quality are 

likely to be adversely affected: 

 

Construct benches as shown above, and apply one or more of the following measures: 

 Stabilise batters using geotextiles or hessian, or by revegetating, or spraying with emulsions. 

 Line culverts entrances and exits with rocks; rocks at culvert exits should be boulder size to 

withstand the churning effects of storm flows. 

 Line table drains with rocks. 

 Construct sumps or silt traps at culvert entrances and/or exits. 

 

      
 

   

     
 

For permanent stream crossings using highly erodible fill (generally silty and sandy material) 

 

 Ensure that the culvert sizes are adequate for expected storm flows and that culvert inlets are 

unlikely to be blocked by woody debris. 

 After the crossing has been built up to the right level, cover sides with geotextile, taking 

care to wrap the geotextile around the culvert entrance and exit. 

 Cover the geotextile layer with rocks. 

 Entrances and exits of culverts may require protection with boulders. 

 

Photographs above by D. Tucker 
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Drainage 

 

 Show drainage depressions on the FPP map. 

 Insert culverts and grips on roads and extraction tracks respectively at spacings specified in 

the Code. 

 On free-draining high and very high erodibility soils (e.g. deep sands) road and track 

drainage such as culverts and grips may not be required. 

 Class 4 watercourse crossings and drainage depression crossings should be corded. 

Building a permanent stream 

crossing using highly erodible sands. 

 

The finished crossing. The culvert has 

been placed in the lowest possible 

position to conform to the Code 

requirement that culvert placement 

should facilitate the passage of aquatic 

fauna. Lower placement of the outlet 

would have been better but was not 

possible due to the nature of the rocky 

stream bed.   

 

Photographs by Barry Hunt. 
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 Machines should not approach closer than 5 m to the edges of drainage depressions3, except 

at crossings approved in the Forest Practices Plan. 

 Seek advice if deeply weathered soils with highly erodible subsoils such as ‘sugary’ granite 

or ‘mealy’ dolerite (saprolites) are present. 

 Table drains and culvert outlets are likely to require lining with rocks to prevent down-

cutting by runoff. 

 

Harvest and regeneration 

 

 Cross drainage depressions with machines only at designated points; limit the number of 

drainage depression crossings; mark the crossings on the FPP map. 

 Burning of slash should be limited. If burning is required use a cool burn over a wide area. 

 Avoid hot burns of windrows or heaps – these can cause severe erosion if followed by heavy 

rain. 

 Avoid burning in drainage depressions. 

 Revegetate harvested areas as soon as practicable after harvest. 

 

 
 

 

AREAS AT RISK OF EROSION BY WIND4 

 

 Minimise soil disturbance. 

 Align roads so that side cuts are unnecessary or minimised. 

 Access tracks should generally be located in swales between dunes (but not in drainage 

depressions). 

 Where active sand encroachment is occurring, leave a band of trees 50 m wide on the 

windward side of the forest block. 

 Retain all harvesting slash on the ground surface. 

 Avoid burning slash. 

 Use spot cultivation and spot spraying. 

 Restrict public access to avoid soil damage and erosion by off-road vehicles. 
 

  

                                                           
3 Soils in drainage depressions are generally mottled due to seasonal saturation with water. The edge of the 

drainage depression can be defined by augering the soil and noting where subsoil mottling begins. 
4 These prescriptions apply generally to operations on aeolian sands including the Strahan plantations, but The 

Strahan Guidelines provide much more detail and should be consulted for operations on dunes near Strahan; 
The Strahan Guidelines are also a useful guide for operations on dunesands elsewhere. 

Hot burning of a windrow 

after vegetation clearance 

has also burnt the peaty 

topsoil and exposed highly 

erodible subsoil sands.  




