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ABSTRACT 
 
Jurassic dolerite covers about one third of Tasmania, mainly in the central and eastern parts of the 
State. It is a basic igneous rock intruded at moderate depth below the land surface. Dolerite 
substrates in which soils are formed include solid bedrock and deposits of transported dolerite 
materials (dolerite talus), some of which contain admixtures of other rock types or aeolian 
sediments.   
 
These substrates (soil parent materials) occur under a range of climates and native vegetation, 
resulting in a diverse range of soils. On a broad scale, the properties and distribution of the soils 
are linked to the distribution of major forest types. Under dry forest, the soils invariably have low 
levels of nutrients and commonly have texture-contrast profiles of sandy or loamy topsoils 
overlying brown clayey subsoils; less common are gradational profiles of clay loam topsoils 
overlying red clayey subsoils. Under wet forest, the soils generally have medium or high levels of 
nutrients and gradational-texture profiles of loams or clay loams overlying red loamy or clayey 
subsoils. 
 
On a detailed scale, the soil pattern is more complex and, since soil mapping and characterisation 
commenced on State Forest land in 1990, 22 soil-profile classes have been differentiated based 
on soil properties, parent material (substrate) and native vegetation type. Because the various 
soils have different inherent properties, they require different management. This report outlines 
the distinguishing features of the soil-profile classes and summarises their major properties, 
suitability for hardwood plantations and management requirements for their sustainable use.    
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INTRODUCTION 
 
Jurassic dolerite outcrops over about one third of Tasmania, mainly in the central and eastern 
parts of the State. Its composition, formation and other properties have been documented by 
Leaman (2002). Dolerite is an igneous rock intruded at moderate depth below the land surface. It 
has a mineralogical composition dominated by plagioclase feldspars and pyroxenes; subdominant 
and minor minerals include quartz, orthoclase, iron oxides, pyrites, hornblende and biotite. 
According to Leaman (2002) Tasmanian Jurassic dolerite should be described as quartz or 
tholeiitic dolerite rather than olivine dolerite. Texturally, dolerite is part of a sequence ranging 
from glass (no obvious crystals) through basalt (crystals <0.5 mm) and dolerite (crystals <2 mm) 
to gabbro and granophyre (crystals typically 5 mm). 
 
Dolerite is widely distributed within Tasmania and occurs as solid bedrock and as a deposit of 
transported dolerite material, which may contain admixtures of other rock types, resulting in a 
range of differing substrates. Interaction of climate, vegetation and duration of weathering in the 
various substrates has led to a diverse array of dolerite-derived soils. The properties of the soils 
are broadly linked to the major Tasmanian vegetation types that range from dry eucalypt 
woodland to rainforest and sedgeland-heathland.  Soils of lower fertility and poorer potential for 
forest production are generally found under dry forests and sedgeland-heathland, whereas higher 
fertility soils suitable for intensive wood production are generally found under wet eucalypt 
forests.  
 
Although these soil-vegetation associations apply at a broad scale, the detailed soil distribution 
pattern and soil characteristics depend on many factors, among them being drainage, effect of 
fires, duration of weathering, and contributions of different rock types or aeolian materials to the 
parent material. Consequently the management of dolerite-derived soils can be complex at an 
operational (forestry coupe) level.  
 
This paper summarises the major properties of the soils and provides specific management 
guidelines for their sustainable use. It follows a similar format to that used in a recent publication 
on the properties, distribution and management of soils derived from granite in northern 
Tasmania (Laffan et al. 2003).   
 
 
ENVIRONMENTAL AND PARENT MATERIAL VARIATION 
 
Parent material 
Seven soil parent materials (or substrates) have been recognised (Table 1). The degree of 
weathering of dolerite is variable. At higher altitudes, where weathering has been slow because of 
low temperatures and where duration of weathering has been less because of geologically recent 
erosion, the dolerite may be fresh and unweathered. In contrast, dolerite at lower altitudes can be  
strongly and deeply weathered (Fig. 1). Where weathering has not completely altered the parent 
rock the weathering pattern is typically spheroidal with the greatest weathering extending down 
joints. Under dry conditions the strongly weathered zone is a yellowish-brown gritty saprolite 
with a flaky and mealy fabric in which the original crystal fabric can be seen (Osok and Doyle 
2004), but under wet conditions the weathered zone may be completely altered to uniform brown 
or red-coloured clay-dominated soils (Fig. 1) .  
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Table 1.   Parent materials of soils formed in dolerite 
 

Parent material (substrate) Occurrence Notes 

Unweathered/weakly 
weathered in situ dolerite 

Widespread, but occurs 
locally 

Forms shallow soils or rock 
pavements 

Strongly weathered in situ 
dolerite 

Local, mainly at lower 
altitudes 

Forms deep clayey soils 

Quaternary dolerite slope 
deposits* 

On hilly and steep slopes Form deep bouldery soils 

Quaternary slope deposits of 
mixed Triassic or Permian 
sedimentary rocks and 
dolerite 

On hilly and steep slopes Form bouldery soils with a 
sandy or silty textural 
component 

Quaternary aeolian sands 
overlying or mixed with 
dolerite 

Tasman and Forestier 
Peninsulas and central east 
coast of Tasmania 

Sandy component is 
recognisable by its pale 
colour and gritty texture 

Quaternary alluvium Poorly-drained basins, 
swamps, floodplains; some 
extensive fan deposits 

Cracking clays commonly 
occur in poorly drained sites; 
elsewhere well-drained soils 
may occur 

Quaternary moraines Central Plateau, upper 
Mersey valley and mountain 
tops 

May contain other rock types 
and be very compact at 
depth 

 
*Also known as Quaternary dolerite talus or colluvium. 
 
Rock outcrops and/or large surface boulders are a characteristic but minor feature of in situ 
dolerite terrain and also of hilly and mountainous landscapes dominated by colluvial slope 
deposits. Rock outcrops and their associated shallow soils are normally regarded as inclusions 
within soils formed in deeply weathered rock and colluvial deposits and are not mapped 
separately. The slope colluvium derived from dolerite rock outcrops typically comprises 
numerous stones or boulders of dolerite set in a matrix of loamy or clayey materials (Fig. 2). The 
colluvium may be layered; typically the younger upper layer is more stony and bouldery and less 
weathered than the older lower more weathered lower layer (Figs 2, 3 and 4). Such colluvial 
deposits are frequently shown on geological maps as dolerite talus.  
 
The Quaternary deposits of mixed sedimentary rock and dolerite occur only locally and do not 
cover large areas. They include stony colluvial slope deposits of dolerite mixed with Triassic 
sandstone, Permian siltstone, mudstone or sandstone as well as stony dolerite colluvium 
overlying Triassic and Permian sedimentary rocks.  
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Figure 1.   Strongly red-weathered in situ Jurassic dolerite in southeast Tasmania. The almost complete chemical 
alteration of the dolerite to clays and the red colour indicate that weathering has occurred over tens of thousands of 
years, and probably dates to the Last Interglacial, about 70 000 to 130 000 years ago. 
 
 

 
 
Figure 2.   Quaternary dolerite colluvium (talus) near St Marys in northeast Tasmania. The rocks are weakly 
weathered and have retained their angular shape. The deposit is likely to have formed by freeze-thaw processes 
during the closing stages of the Last Glacial about 10 000 to 20 000 years ago. 
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Figure 3.  Quaternary dolerite colluvium at an elevation of about 600 m in eastern Tasmania. Note the very 
stony/bouldery surface layer overlying clayey and loamy subsurface layers, which are assumed to be much older. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4.  Quaternary dolerite colluvium showing two distinct layers; a younger, brown stony/bouldery deposit 
(above the spade handle) which overlies an older, red clayey layer. The brown layer was probably deposited during 
the Last Glacial, about 10 000 to 70 000 years ago, whereas the underlying layer may be greater than 70 000 years 
old; the red colour indicates that weathering occurred in a warm, interglacial period. 
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Quaternary aeolian sands occur over dolerite, mainly near the coast, but locally they occur inland 
near major rivers. On undulating to rolling landforms they can form relatively thick (0.5–1.0 m) 
sandy layers overlying dolerite. On hilly land the sands may be mixed with dolerite stones and 
boulders: the sands appear to have accumulated at the same time as the stones and boulders were 
eroded from upper slope positions and deposited on lower slopes. 
 
Quaternary alluvium occurs mainly as isolated small pockets occupying poorly drained 
depressions and floodplains adjacent to streams. It is a minor parent material within the dolerite 
terrain used for production forestry, but is more extensive in upland glaciated areas where poorly-
drained doleritic outwash commonly occurs. Alluvium also includes well-drained fan deposits 
which can be locally extensive, for example in the Florentine and upper Meander Valleys and on 
the slopes of Mt Arthur.  
 
Quaternary moraines occur above 700 m altitude mainly on the Central Plateau and in national 
parks outside the production forest area, although small areas occur in production forests in the 
upper Mersey Valley. They are typically very stony and bouldery throughout, and have strongly 
compacted lower layers (Fig. 6). 
 
Topography and climate 
Dolerite outcrops from sea level to elevations over 1500 m. Landforms are dominated by hills 
and mountains with only relatively minor alluvial flats, depressions, fans, terraces and moraines.  
Undulating (3–10%) and rolling (10–30%) slopes are dominant on low hills, with steeper (>30%) 
slopes commonly occurring in hilly and mountainous areas with greater relief. 
 
Climate varies from mild and semiarid (mean annual rainfall 500 mm) in the Midlands to cool 
and superhumid (mean annual rainfall >2500 mm) in the western mountainous areas. Lowlands 
with mean annual rainfall <800 mm generally have warm, dry summers with pronounced soil 
moisture deficits, whereas summer droughts are infrequent and less severe in mountainous areas. 
 
Native vegetation 
Native vegetation cover is linked to mean annual rainfall and soil drainage. Dry open eucalypt 
forest and woodland predominate in areas where mean annual rainfall is below about 1000 mm. 
Wet eucalypt forest, mixed forest and rainforest occur in higher rainfall areas. However, dry 
forest can also occur where rainfall is much higher than 1000 mm, and at these sites the effects of 
frequent fires may be responsible for modification of the vegetation and soils (McIntosh et al. 
2005). 
 
Dry forest on dolerite-derived soils is dominated by Eucalyptus amygdalina, E. pulchella and E. 
obliqua, and less commonly E. viminalis with an understorey that commonly includes Acacia 
genistofolia, A. myrtifolia, Exocarpos cupressiformis, Pultenaea gunnii, Lomatia tinctoria, 
Lomandra longifolia, Banksia marginata and Allocasuarina verticillata. In drier areas, a grassy 
ground cover including Poa spp., often with bracken fern (Pteridium esculentum), commonly 
occurs. At elevations above about 500 m, E. delegatensis and E. dalrympleana generally occur 
over an understorey of Acacia dealbata, Cyathodes parvifolia, Pultenaea juniperina and Poa spp. 
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Figure 5.   Localised deposits of aeolian sands (white-coloured patches in photograph) overlying Quaternary dolerite 
colluvium in the upper Derwent Valley, southern Tasmania. The aeolian sand originated from the floodplain of the 
Derwent River. At this locality the sand component in the soils has been concentrated by localised erosion of the 
cultivated land. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.  Soil developed in mixed glacial moraine composed chiefly of Jurassic dolerite and sands, Lake St Clair 
National Park. Note the sharp contact with weakly weathered compact moraine at 80 cm depth. Intervals on tape are 
at 10 cm. 
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Wet eucalypt forest is dominated by Eucalyptus obliqua and/or E. regnans with an understorey 
that commonly includes Pomaderris apetala, Dicksonia antarctica, Coprosma quadrifida, 
Olearia argophylla, and Zieria arborescens. At elevations above about 400 m E. delegatensis 
predominates in the canopy, commonly with an understorey of Bedfordia salicina over bracken 
fern and Gahnia grandis.  
 
Mixed forest includes Eucalyptus obliqua or E. delegatensis with an understorey of Nothofagus 
cunninghamii, Acacia dealbata, Zieria arborescens, Bedfordia salicina and Olearia argophylla. 
In northeastern Tasmania mixed forest grades into subalpine rainforest dominated by Nothofagus 
cunninghamii at elevations above about 800 m. At lower elevations rainforest dominated by N. 
cunninghamii, and Atherosperma moschatum and a ferny understorey commonly occurs in damp 
and shady sites adjacent to streams. 
  
In poorly drained sites with seasonally high watertables the vegetation is dominated by scrub 
including Gymnoschoenus sphaerocephalus, Melaleuca squamea, and Leptospermum spp. 
together with scattered Eucalyptus amygdalina, E. rodwayi and E. ovata.  
 
 
PROPERTIES AND DISTRIBUTION OF FOREST SOILS IN DOLERITE 
 
Soil-profile classes 
The earliest studies and surveys of dolerite-derived soils in Tasmania were made during the 
period 1940 to 1960 (Stephens 1941, Loveday 1953, 1955a, 1955b, Loveday and Farquhar 1958, 
Dimmock 1957, 1961, Loveday and Dimmock 1958, Nicols 1958, 1959, Tiller 1959, Cowie 
1959, 1960, Leamy 1961). Although most of the soil maps were published at a scale of 1:63 640 
the mapping was generally at a reconnaissance level with only limited characterisation of 
differentiated soils. These early soil surveys concentrated on cleared land used for agricultural or 
horticultural production with much less emphasis on forested land. More recently, Doyle (1993) 
completed a soil survey of mainly cleared land in the northern Midlands.  
 
A systematic study of the properties and spatial distribution of forest soils formed on dolerite was 
initiated in 1990 as part of a five-year soil mapping program in northern Tasmania. The 
characterisation of soil-profile classes* by Grant et al. (1995), Hill et al. (1995) and Laffan et al. 
(1995) has been supplemented more recently by McIntosh and Laffan (2005). The soil-profile 
classes have been differentiated on the basis of parent material, soil morphological features and 
native vegetation. Chemical, physical and mineralogical properties are considered to be relatively 
uniform within a soil-profile class. Each soil-profile class is identified by a local geographic 
name (e.g. Bluestone soil-profile class is named after Bluestone Tier near Triabunna in southeast 
Tasmania). To date some 22 soil-profile classes have been differentiated on forested land (Table 
2), but as field investigations proceed, further soil-profile classes will be defined.  
 
 
*Soil-profile classes are the classified units of soil based on a described and analysed typical profile. Naturally-
occurring soils are more variable than the typical profiles used to define them. In this report the term soil-profile 
class is used when referring to the properties of typical profiles (e.g. in Tables 2 and 3), and the more general term 
soil is used when referring to distribution of soils in the landscape and soil management. 
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Several soil-profile classes defined in Table 2 are similar (e.g. Excalibur and Wielangta), and the 
different names merely reflect the fact that the respective profiles were described from different 
parts of Tasmania. Except where individual soil profiles are referred to, similar soil-profile 
classes are considered together in this report, e.g. Excalibur/Wielangta soil-profile class. In this 
publication we have not attempted to correlate soil-profile classes defined in recent forest soil 
surveys with those defined in older surveys that concentrated mainly on agricultural land. 
 
Profile features 
Table 2 lists distinguishing soil-profile features, parent material and native vegetation for each 
soil-profile class. The features include trends in soil texture with depth (texture-contrast, 
gradational, or uniform-texture profiles), presence of bleached A2 layers, and colour and texture 
of subsoils, which are some of the key diagnostic features used to classify Australian soils (Isbell 
1996). These features together with soil structure are described in various publications and 
reports on Tasmanian forest soils (e.g. Grant et al.1995, Laffan et al. 2003, Laffan 2003). When 
used in conjunction with parent material, altitude range, and native vegetation type, the soil 
profile features allow foresters to identify the soil-profile class(es) present on a coupe. 
 
Soil nutrients 
Nitrogen and (N) phosphorus (P) are the most widespread limiting nutrients in Tasmanian forest 
soils, and soil N and P levels are used to indicate likely deficiencies in planted trees. Soil organic 
matter content based on total carbon (C) levels has also been used as a guide to soil N content and 
overall nutrient status. However, because of widely varying C/N ratios and the fact that under 
eucalypt forests total C is also likely to include substantial non-reactive charcoal, especially in 
dry forests (McIntosh et al. 2005), the total C level of a soil is not considered to be a reliable 
indicator of soil nutrient status. Concentrations of total C, P and N and P-retention for the topsoil 
layer (0–30cm) are shown for a range of dolerite soils in Table 3. Results of laboratory analyses 
for individual soil layers are published in Hill et al. (1995), Laffan et al. (1995), and in various 
Forest Soil Fact Sheets (McIntosh and Laffan 2005).  
 
Generally, soils under wet and damp forest have medium to high levels of nutrients compared to 
soils under dry forest, in which low levels of total N (<0.1%) and total P (<100 mg/kg) 
predominate. (The exception is the Driscoll soil-profile class under dry forest, in which the 
topsoil has medium levels of total N (0.1–0.2%) and P (100–250 mg/kg).) However, low levels of 
nutrients may occur in soils under damp or wet forest where topsoils have been degraded by 
excessive burning or cultivation.  
 
P retention is a useful measure of the capacity of soil to fix phosphate and make it unavailable for 
use by plants. Table 3 shows that P retention values are low (<30%) or medium (30–60%) in soils 
at low to mid elevation but increase to high (>60%) in soils at mid to high elevations under damp 
or wet forest. Trends in P retention are also reflected by corresponding trends in reaction of soil 
to the NaF field test (Fieldes and Perrott 1966); at lower elevations only weak or moderately 
positive reactions to NaF occur, whereas at higher elevations (>500m) strongly positive reactions 
are generally recorded. The high P retention and strongly positive NaF reactions are attributed to 
the preferential formation of amorphous minerals such as allophane or amorphous mineral-
organic complexes at higher elevations, in a similar manner to trends reported in soils formed in 
quartzo-feldspathic parent materials in New Zealand (McIntosh and Whitton 1988, McIntosh et 
al. 2000). 
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Table 2.  Key to soil-profile classes derived from dolerite according to parent material, native 
vegetation, broad altitude range and profile features. 
 
1. Soils in in situ dolerite and derived Quaternary deposits 

(a) Under dry eucalypt forest at low to mid altitude 
Driscoll Texture-contrast profile with non-bleached loamy topsoil overlying brown 

clayey subsoil 
Holloway/Bream¹ Gradational profile commonly with weakly bleached clay loam topsoil 

overlying red clayey subsoil.  Uniform profiles also occur 
Eastfield/Caroline² Texture-contrast profile with non-bleached or weakly bleached loamy topsoil 

overlying brown and grey-mottled clayey subsoil 
(b) Under dry eucalypt forest at mid to high altitude 
Interlaken Gradational profile with clay loam topsoil overlying red or brown clay loam 

and clayey subsoil 
(c) Under wet eucalypt forest at low to mid altitude 
Excalibur/Wielangta³ Gradational profile with clay loam topsoil overlying red clayey subsoil 
Kermandie4 Gradational profile with clay loam topsoil overlying brown clayey subsoil.  The 

upper subsoil may have reddish-brown colours 
Murdunna Gradational profile with loam and clay loam topsoil overlying brown and grey-

mottled clayey subsoil 
(d) Under damp or wet eucalypt forest at mid to high altitude 
Skyline/Bluestone5 Gradational or uniform profile with loamy topsoil overlying red loamy subsoil 
Arthur Gradational profile with loamy topsoil overlying brown clay loam subsoil 
(e) Under subalpine rainforest scrub 
Barrow Uniform profile with humic loam topsoil overlying brown sandy loam subsoil 

2. Soils in Quaternary slope deposits of mixed sedimentary rocks and dolerite 

Under dry eucalypt forest 
Dismal Texture-contrast profile with non-bleached or weakly bleached sandy loam 

topsoil overlying brown and grey-mottled sandy clay subsoil 
Thumbs Texture-contrast profile with strongly bleached sandy topsoil overlying brown 

and grey-mottled clayey subsoil 

3. Soils in Quaternary aeolian sands overlying or mixed with dolerite 

Under dry eucalypt forest 
Machin Gradational profile with sandy loam topsoil overlying mottled brown clayey 

subsoil 
Taranna Texture-contrast profile with bleached sandy topsoil overlying an iron pan and 

sandy clay subsoil 

4. Soils in Quaternary alluvium 

(a) Under scrub 
Dido Gradational profile with peaty loam and clay loam topsoil overlying grey 

clayey subsoil 
(b) Under scrub or open sedgey dry eucalypt forest 
Canola Uniform dark grey or black clayey profile dominated by expansive clays 

(‘cracking clays’) 
(c) Under wet eucalypt forest 
Lawrence Gradational profile with loamy topsoils overlying red clayey subsoil 
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Table 2 (continued) 
 
5. Soils in Quaternary moraines 

Under damp or wet eucalypt forest 
Miena Gradational or uniform profiles with weakly cemented compact subsoil pan 
 
¹ Holloway and Bream soil-profile classes are similar; Holloway described in northern Tasmanian and 
Bream described in eastern Tasmania. 
² Eastfield and Caroline soil-profile classes are similar; Eastfield described in northern Tasmania and 
Caroline in north-western Tasmania. 
³ Excalibur and Wielangta soil-profile classes are similar; Excalibur described in northern Tasmania and 
Wielangta described in eastern Tasmania. 
4Kermanide soil-profile class is similar to soils within the 'Calder Association' described in northwest 
Tasmania by Loveday and Farquhar (1958). 
5Skyline and Bluestone soil-profile classes are similar; Skyline described in northern Tasmania and 
Bluestone described in eastern Tasmania. 
 
 
Table 3. Total C, N and P, and P retention in the 0–30cm surface layer for a range of soils.  
Ratings for each value (VL = very low, L = low, M = medium, H = high) 
 

Soil-profile  
class 

Total C 

(%) 

Total N 

(%) 

Total P 

(mg/kg) 

P retention 

(%) 

Soils in in situ dolerite and derived Quaternary deposits 

(a) Under dry eucalypt forest at low to mid altitude 
Driscoll 3.22 (M) 0.20 (M) 170 (M) 15 (L) 
Bream 2.07 (M) 0.08 (L) 84 (L) 55 (M) 

(b) Under dry eucalypt forest at mid to high altitude 
Interlaken 2.8 (M) 0.13 (M) 502 (H) 54 (M) 

(c) Under wet eucalypt forest at low to mid altitude 
Wielangta 
Kermandie* 

4.51 (M) 
       1.8 (L) 

0.26 (H) 
0.13 (M) 

398 (H) 
260 (H) 

53 (M) 
          NA 

(d) Under damp or wet forest at mid to high altitude 
Bluestone 7.46 (H) 0.32 (H) 362 (H) 88 (H) 

Soils in Quaternary deposits of mixed sandstone and dolerite 

Under dry eucalypt forests 
Thumbs 0.80 (L) 0.05 (L) 45 (L) 7 (VL) 

Soils in Quaternary aeolian sands overlying or mixed with dolerite 

Under dry eucalypt forest 
Machin 0.63 (L) 0.02 (L) 51 (L) 9 (VL) 
Taranna 3.67 (M) 0.15 (M) 55 (L) 0 (VL) 
 
*Results from a windrowed and cultivated coupe prior to planting. 
NA = not available 
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Distribution 
Soils under dry forest at low to mid altitude occur widely throughout Tasmania at elevations less 
than about 500 m where mean annual rainfall is below 1000 mm. They also occur in areas with 
higher rainfall on relatively dry, north-facing slopes that are susceptible to frequent fires. The 
texture-contrast Eastfield and Caroline soils with distinct grey and brown mottled clay subsoils 
cover a large area in northern, central, eastern and southern Tasmania, particularly where rainfall 
is <800 mm. They occur less commonly where rainfall lies between 800 and 1000 mm. Texture-
contrast soils without bleached A2 horizons and brown B horizons (Driscoll soils) are less 
common than Eastfield soils. Gradational soils with red clay subsoils (Holloway/Bream soils) 
occur mainly in areas where rainfall is >800 mm.  
 
Other soils formed under dry forest include Dismal and Thumbs soils in which substrates are 
Quaternary slope deposits of mixed sedimentary rocks (Triassic and Permian sandstones, 
siltstones and mudstones) and dolerite. They are widespread but local around Tasmania. Taranna 
and Machin soils are formed in Quaternary aeolian sands overlying or mixed with dolerite. They 
occur mainly on the Tasman and Forestier Peninsulas and on the central east coast of Tasmania. 
 
Soils under dry eucalypt forest at mid to high altitude together with soils under damp or wet 
eucalypt forest at mid to high altitude occur at elevations above about 500 m (400 m on shady-
aspect slopes) on the Central Plateau and eastern mountains. They have red gradational profiles 
and include Interlaken soils under dry forest and Skyline/Bluestone soils under damp or wet 
forest. Brown gradational soils under damp or wet eucalypt forest at mid to high altitude (Arthur 
soils) occur less commonly than the related red soils. Miena soils are confined to Quaternary 
moraine deposits at altitudes above about 700 m on the Central Plateau. 
 
Soils under wet eucalypt forest at low to mid altitude cover a large area throughout Tasmania at 
elevations below about 500 m where mean annual rainfall exceeds approximately 1000 mm. On 
in situ dolerite and derived Quaternary slope deposits brown gradational soils (Kermandie soils) 
are more common than red gradational soils (Excalibur/Wielangta soils) and brown and grey-
mottled gradational soils (Murdunna soils). Lawrence soils occupy a relatively small area of 
strongly weathered Quaternary fan alluvium in the Florentine and upper Meander Valleys, but 
they probably also occur elsewhere on local alluvial deposits derived from dolerite.  
 
Soils under scrub or open sedgey dry forest occur on Quaternary alluvium in poorly drained 
depressions (Dido and Canola soils). Although widespread, they occupy only a relatively small 
area. 
 
E 
SOIL MANAGEMENT AND PLANTATION SUITABILITY  
 
Selected information on the management requirements for each soil is summarised in Tables 4 
and 5. Table 4 shows ratings of soil erodibility, nutrient status and site productivity for hardwood 
plantations together with the main factors limiting site productivity. Table 5 outlines 
recommended treatments for site cultivation and fertilisation during plantation development. In 
both tables, the soils have been grouped according to parent material and native vegetation. 
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Soils suitable for hardwood plantations  
The soils with highest potential for development to hardwood plantations have <50% stones and 
occur under wet or damp forest. They include Excalibur/Wielangta, Kermandie, Murdunna, and 
Lawrence soils together with Skyline/Bluestone and Arthur soils where these occur at elevations 
<700–850 m. Apart from Murdunna soils, they are well drained, permeable and well-structured 
throughout, and have high or medium levels of nutrients. Ripping and mounding are 
recommended in Excalibur/Wielangta, Kermandie and Lawrence soils to enable roots to 
penetrate their generally firm subsoils. Imperfectly drained Murdunna soils also require deep 
ripping and mounding so as to improve drainage and root penetration. In contrast, 
Skyline/Bluestone and Arthur soils do not require deep ripping because they are invariably well-
structured and have weak strength (friable to very friable) throughout profiles, which allows for 
easy root penetration, but mounding is recommended so as to decrease the risk of frosting by 
raising seedlings above the layers of coldest air at ground level. At elevations above about 700 m 
in central and southern Tasmania and 850 m in eastern Tasmania, Skyline/Bluestone and Arthur 
soils are generally unsuitable for plantation development due to severe limitations of exposure 
and frost. 
 
Holloway/Bream soils are well drained and permeable, and are suitable for development to 
plantations provided that secondary fertilisation occurs so as to ameliorate their low levels of 
nutrients. Ripping and mounding is recommended on these soils during site preparation. 
 
Soils marginally suitable for hardwood plantations 
Eastfield/Caroline, Dismal, Machin and Taranna soils are imperfectly drained, slowly permeable 
and have low levels of nutrients. They are assessed as being marginally suitable for development 
into plantations. All except the Machin soil require deep ripping and mounding to ameliorate 
drainage and improve root penetration in their clayey and generally poorly-structured subsoils. 
They will also need secondary fertilisation to ameliorate the low levels of nutrients in surface soil 
layers. However, the effectiveness and economics of these management practices have not yet 
been determined. Machin soils are unusual in having sodic subsoils. The high exchangeable 
sodium content in the sandy imperfectly drained subsoil layers means that these layers are 
especially prone to erosion if disturbed or exposed. Machin soils should therefore not be deep-
ripped or mound cultivated: spot cultivation should be used. Special care is required so as not to 
concentrate water flow on these soils, as rill and tunnel-gully erosion may result. Road batters, 
table drains and culvert exits may require extra protection. 
 
Soils marginally suitable to unsuitable for hardwood plantations 
Driscoll, Thumbs, Dido, Canola, Interlaken, Barrow and Miena soils are assessed as being 
marginally suitable to unsuitable for hardwood plantations due to various severe limitations 
affecting site productivity. Driscoll and Thumbs soils have severe limitations of water availability 
(mean annual rainfall <800 mm) together with low or medium levels of nutrients. Thumbs soils 
have restricted rooting depth and volume because of their dense clayey subsoil. 

 17



Table 4.  Erodibility, nutrient status and site productivity for plantations of soils formed in 
dolerite. 
 
Soil name Erodibility Nutrient 

status 
Site 
productivity 

Main limiting factors 

Soils in in situ dolerite and derived Quaternary deposits 

(a) Under dry eucalypt forest at low to mid altitude 
Driscoll Moderate Low Low Nutrients, low water availability 
Holloway/Bream Moderate Low Low/high Nutrients 
Eastfield/Caroline Mod. - High Low Low/high Nutrients, restricted rooting 

depth due to poorly-structured 
clayey subsoils 

(b) Under dry eucalypt forest at mid to high altitude 
Interlaken Moderate Medium Low/very low Nutrients, exposure, frost, 

restricted rooting depth and/or 
volume in very stony soils. 

(c) Under wet forest at low to mid altitude 
Excalibur/ 
Wielangta and  
Kermandie 

Low High High/low Negligible in less-stony soils, 
restricted rooting depth and/or 
volume in very stony soils. 

Murdunna Mod. - High Medium High/low Medium levels of nutrients, 
restricted rooting and/or volume 
in very stony soils 

(d) Under damp or wet eucalypt forest at mid to high altitude 
Skyline/Bluestone 
and Arthur 

Moderate High High/low Negligible at lower elevation, 
exposure and frost at higher 
elevation, restricted rooting 
depth and/or volume in very 
stony soils. 

(e) Under subalpine rainforest scrub 
Barrow Mod. - High Medium Very low Exposure, frost 

Soils in Quaternary slope deposits of mixed sedimentary rocks and dolerite 

Under dry eucalypt forest 
Dismal Moderate Low Low Nutrients, restricted rooting 

depth and/or volume in very 
stony soils 

Thumbs High Low Low Nutrients, moisture availability, 
poor drainage, restricted rooting 
depth due to poorly-structured 
clayey subsoils 

Soils in Quaternary aeolian sands overlying or mixed with dolerite 

Under dry eucalypt forest 
Machin Moderate1 Low Low/high Nutrients 
Taranna High Low  Low/high Nutrients 
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Table 4 (continued). 
 
Soils in Quaternary alluvium 

(a) Under scrub or open sedgey dry eucalypt forest 
Dido and Canola Moderate Medium Low Nutrients, poor drainage 
(b) Under wet eucalypt forest 
Lawrence Low High High/low Negligible in less-stony soils, 

restricted rooting depth and/or 
volume in very stony soils 

Soils in Quaternary moraines 

Under damp or wet eucalypt forest 
Miena Moderate2 Medium2 Low Restricted rooting depth 

¹ High in deep sodic subsoil layers.   
2 Estimated – no analytical data available. 
 
Dido and Canola soils are poorly drained with severely restricted rooting depth/volume due to 
seasonally high water tables. With appropriate artificial drainage, ripping and mounding, the 
productivity of these soils may be able to be improved markedly. However, whether such 
practices are effective and economic, and whether they prevent growth-limiting root damage 
resulting from shearing stresses produced by expanding and contracting cracking clays has not 
yet been determined. Because these soils generally occur in and adjacent to drainage depressions, 
it is considered that they are best managed by leaving them unplanted so as not to impede runoff. 
 
Interlaken, Barrow and Miena soils generally occur at elevations above 700 m and consequently 
have severe limitations of exposure and susceptibility to frost. In addition, they have restricted 
rooting depth/volume due to stoniness, shallow depth to bedrock, or compact, impenetrable 
hardpans. These soils are mostly unsuitable for plantations. However, Interlaken soils with <50 % 
stones/boulders and on sites <700 m elevation with good air-drainage and not too exposed may 
be suitable for plantations of E. nitens. They require similar management practices to 
Skyline/Bluestone and Arthur soils.  
 
All soils with >50% stones/boulders and/or shallow profiles on bedrock are considered to be 
marginally suitable to unsuitable for plantations due to severe limitations of restricted rooting 
depth/volume. They also generally have severe trafficability and soil workability limitations due 
to high proportions of surface stones and boulders. The risk of windthrow is likely to be high on 
shallow and stony soils, particularly on exposed ridge crests and upper hill slopes. In order to 
minimise this risk, specialised forest management practices such as early thinning may be 
required. Where practicable, these soils should be excluded from areas being converted to 
plantations. 
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Table 5.  Recommended site cultivation and fertilisation regime for plantation development on 
different soils. 
 

Soil name   Site cultivation    Fertilisation 

Soils in in situ  dolerite and derived Quaternary deposits 

(a) Under dry eucalypt forest at low to mid altitude 
Driscoll na1 na 
Holloway/Bream                                                                         Rip and mound 2 Primary and secondary 
Caroline/Eastfield                                                                       Rip and mound 2 Primary and secondary 
(b) Under dry eucalypt forest at mid to high altitude 
Interlaken                                              na1* na 
(c) Under wet forest at low to mid altitude 
Excalibur/Wielangta            Rip and mound 2 Primary 3
Kermandie Rip and mound 2 Primary 3
Murdunna                                             Rip and mound 2 Primary and secondary 
(d) Under damp or wet eucalypt forest at mid to high altitude 
Skyline/Bluestone                                Mounding only 2, 4 Primary 3
Arthur                                                    Mounding only 2, 4 Primary 3

(e) Under subalpine rainforest scrub  
Barrow                                                  na1 na 

Soils in Quaternary slope deposits of mixed sedimentary rocks and dolerite 

Under dry eucalypt forest   
Dismal                                                   Rip and mound 2 Primary and secondary 
Thumbs                                                 na1 na 

Soils in Quaternary aeolian sands overlying or mixed with dolerite 

Under  dry eucalypt forest    
Machin                                                  Spot cultivation Primary and secondary 
Taranna                                                 Rip and mound 2 Primary and secondary 

Soils in Quaternary alluvium   

(a) Under scrub or open sedgey dry eucalypt forest  
Dido and Canola                                   na1 na 
(b) Under wet eucalypt forest    
Lawrence                                              Rip and mound 2 Primary 3

Soils in Quaternary moraines   

Under damp or wet eucalypt forest 
Miena na1 na 

1 Not applicable. These soils are not suitable for development to plantations. * Interlaken soils with < 50% stones at 
elevations below 700 m and on sites with good air drainage and not too exposed may be suitable for plantations. 
They require similar site cultivation and fertilisation as Bluestone soils.

2 Spot cultivation is preferable on steep slopes and/or soils with moderate-high or high erodibility (See Table 10 of 
Forest Practices Code 2000 for management specifications in relation to slope angle and erodibility rating). 

3 Some secondary fertilisation may be required. The health and growth of young trees should be monitored to check 
whether extra fertilisation would be beneficial.  

4 Because subsoils are friable and well-structured, ripping is not necessary. At elevations above about 700 m on the    
central highlands site productivity falls significantly and the soils are not suitable for development to plantations. In    
eastern and northeastern Tasmania the upper limit is about 850 m. 
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DOLERITE TALUS GUIDELINES 
 
Some management issues are not specific to individual soils but are common to a range of soils. 
The soils formed in dolerite talus form such a group. The common management issues concern: 
(1) landslide risk; (2) subsurface drainage; (3) presence of unjointed 'slab' dolerite at shallow 
depth; (4) seepages; and (5) aeolian sands.  
 
The risks associated with these issues have been considered and management guidelines for soils 
developed in dolerite talus have been developed (McIntosh 2002), partly based on earlier 
unpublished reports by M. Laffan and N. Duhig. 
 
The guidelines require the Forest Practices Authority to be consulted about all landslides found in 
the commercial forest estate. If landslides are inactive forest harvest may be allowed under 
certain conditions, but active landslides are almost always withdrawn from the commercial forest 
area, with recommendations made for their rehabilitation. Areas of shallow soils on 'slab' dolerite 
are especially prone to erosion as there is little adhesion between the soil and the smooth rock 
below. Such areas have cultivation restrictions; machine cultivation is especially restricted 
around streams and drainage depressions. Major subsurface seepages intersected by roads (Fig. 7) 
must be treated as streams and there are guidelines on the treatment of minor seepages. 
Significant springs are to be treated as streams, with extra precautions applied where the springs 
feed domestic water intakes. 
 

 
 
Figure 7.  Under wet forest most soils formed in dolerite are well-drained, and runoff can occur in subsurface 
streams that are not obvious at the soil surface. These streams can be intersected when building roads, as shown in 
the photograph. The Forest Practices Authority guidelines for forestry operations on soils formed in dolerite talus 
(McIntosh 2002) stipulate specifications for water management and the use of culverts in such situations. 
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APPENDIX: ABBREVIATED FOREST SOIL FACT SHEETS FOR SELECTED SOIL-
PROFILE CLASSES 
 
Photographs of typical soil profiles together with site data, distinguishing soil properties, soil 
degradation potential, site productivity and suitability for plantations are provided for the 
following soil-profile classes: Driscoll, Holloway/Bream, Eastfield/Caroline, Interlaken, 
Excalibur/Wielangta, Murdunna, Skyline/Bluestone, Thumbs, Machin and Taranna. Full details 
are available in Grant et al. (1995), Hill et al. (1995), Laffan et al. (1995) and McIntosh and 
Laffan (2005). 
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Driscoll soil-profile class 

Reference: Tasmanian forest soil fact sheet no. 1  
 
Site description 
Occurrence:  Mainly eastern Tasmania at low to mid-
altitudes (<600 m) where rainfall range is 500–800 mm 
Parent Material: In situ dolerite and derived Quaternary 
deposits with minor aeolian quartzitic additions  
Landform: Undulating, rolling and steep hills  
Drainage Class: Well drained and moderately well drained. 
Vegetation: Dry open grassy eucalypt forest with 
Eucalyptus globulus, E. obliqua, Acacia spp. and introduced 
grasses 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Texture-contrast profile with loams overlying  medium 

clays 
• Brown, firm subsoils  
• Moderate permeability 

 
Soil nutrient levels 
• Medium in topsoil (0–30 cm) and low in subsoil 
• Very low sulphate-S throughout profile 
• High exchangeable Ca, Mg and K. 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADA
Erodibility: Moderate  
Compaction and puddling: Moderate 
Mixing: Moderate 
Nutrient depletion: Moderate 
Landslides: Negligible – moderate 
Flooding: Negligible 
 
Site Productivity 
Low productivity, limited mainly by low moisture availability and
also have restricted rooting depth/volume. 
 
Suitability for Plantations 
Marginally suitable to unsuitable for plantations because of low p
CULTIVATION: Ripping and mounding are required. 
FERTILISER TREATMENT: Fertilising planted seedlings is necessary. S
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TION POTENTIAL 

 medium nutrients (N, P, S). Very stony soils will 

roductivity.  

econdary fertilisation will probably be required.  



Holloway/Bream soil-profile class 
 

Reference: Soils Bulletin No. 1; Tasmanian forest soil fact sheet no. 6 
 
Site description 
Occurrence:  In eastern and northern Tasmania at low to 
mid-altitude (<600 m) 
Parent Material: In situ dolerite and derived Quaternary 
deposits 
Landform: Undulating, rolling and steep hills 
Drainage Class: Well drained to moderately well drained 
Vegetation: Eucalyptus delegatensis, Bedfordia salicina and 
bracken 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Gradational-texture profile with clay loams overlying 

light medium clays 
• Reddish well-structured, but firm subsoils  
 
Soil nutrient levels 
• Low in topsoils and subsoils 
• Medium P retention in topsoils and upper subsoils, 

increasing to high in lower subsoils 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRA
Erodibility: Moderate 
Compaction and puddling: Moderate 
Mixing: Moderate 
Nutrient depletion: Moderate 
Landslides: Slight 
Flooding: Negligible 
 
Site Productivity 
Low productivity, limited mainly by low nutrient levels, but sh
with secondary fertilisation. Very stony soils will have low prod
 
Suitability for Plantations 
Suitable for plantations where soils are not excessively stony an
CULTIVATION: Ripping and mounding are recommended to brea
FERTILISER TREATMENT: Fertilising planted seedlings is required
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DATION POTENTIAL 

ould be able to be improved to high productivity 
uctivity due to restricted rooting depth/volume. 

d secondary fertilisation is carried out.  
k up firm subsoils. 
 together with secondary fertilisation with N and P. 



Eastfield/Caroline soil-profile class 
 

Reference: Soils Bulletins Nos. 1 & 3; Forest Soils of Tasmania 
 
Site description 
Occurrence:  In northern, eastern and southern Tasmania at 
low to mid-altitudes (<600 m)  
Parent Material: In situ dolerite and derived Quaternary 
deposits 
Landform: Undulating, rolling and steep hills  
Drainage Class: Imperfectly drained 
Vegetation: Eucalyptus amygdalina, E. obliqua, (E. 
pulchella), E. delegatensis, Pomaderris apetala and a 
grassy understorey, often with Gahnia spp. 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Texture-contrast profile with clay loams overlying light 

and medium heavy clays 
• Brown- and grey-mottled firm subsoils  
• Pale-coloured (sometimes bleached), subsurface layer 

(A2) occurs between the dark-coloured topsoil and 
clayey subsoil 

• Slow to very slow permeability 
Soil nutrient levels 
• Low to medium in topsoil (0–30 cm) and low in 

subsoil. 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Moderate to moderate to high 
Compaction and puddling: High 
Mixing: High 
Nutrient depletion: Moderate 
Landslides: Slight – moderate 
Flooding: Negligible 
 
Site Productivity 
Low productivity, limited by low nutrients and possibly restricted rooting depth/volume in clayey subsoils. High 
productivity may be possible with secondary fertilisation. Very stony soils will have low productivity due to 
restricted rooting depth/volume. 
 
Suitability for Plantations 
Marginally suitable for plantations where soils are not excessively stony.  
CULTIVATION: Ripping and mounding are recommended. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation will be necessary.  
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Interlaken soil-profile class 

Reference: Forest Soils of Tasmania; Tasmania forest soil fact sheet no. 32 
 
Site description 
Occurrence:  Mainly on Central Plateau and eastern 
mountains at mid- to high altitudes (700–1100 m).   
Parent Material: In situ dolerite and derived Quaternary 
deposits. 
Landform: Undulating, rolling, hilly and steep land.  
Drainage Class: Well drained. 
Vegetation: Dry open eucalypt forest with Eucalyptus 
delegatensis and E. dalrympleana over an understorey that 
includes Acacia dealbata, Cyathodes parvifolia, Pultenaea 
juniperina and Poa spp. 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Gradational-texture profile with clay loams overlying 

light clays; some uniform-texture profiles also 
• Reddish subsoils with weak strength 
• Moderate permeability 

 
Soil nutrient levels 
• Medium total C and N, high total P in topsoil (0–30 

cm). Low C and N, but high P in subsoils 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Low  
Compaction and puddling: Moderate 
Mixing: Moderate 
Nutrient depletion: Low 
Landslides: Negligible – severe (severe on some steep slopes where slope deposits 

overlie sedimentary rocks) 
Flooding: Negligible 
 
Site Productivity 
Low to very low productivity, limited mainly by low temperatures and exposure at higher altitudes, medium 
nutrient levels (N), and restricted rooting depth/volume in very stony soils. 
 
Suitability for Plantations 
Marginally suitable to unsuitable for plantations due to low to very low productivity, and trafficability constraints 
due to surface rock and steep slopes, and, in some areas, landslide hazard. Less-stony soils on lower elevation sites 
not susceptible to severe frosting or exposure may be suitable for planting E. nitens.  
CULTIVATION: Mounding only is required. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation (N) will probably be 
required.  
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Excalibur/Wielangta soil-profile class* 

Reference: Soils Bulletin No. 1; Tasmanian forest soil fact sheet no. 5; Forest Soils of Tasmania 
  
Site description 
Occurrence:  In northern, eastern and southern Tasmania at 
low to mid-altitudes (<600 m)  
Parent Material: In situ dolerite and derived Quaternary 
deposits 
Landform: Rolling hills and steep mountains 
Drainage Class: Well drained 
Vegetation: Eucalyptus obliqua, E. regnans, E. delegatensis, 
Pomaderris apetala, Olearia lirata, Bedfordia salicina and 
Gahnia spp. 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Gradational-texture profile with clay loams overlying 

light and medium clays 
• Red firm subsoils 

 
Soil nutrient levels 
• Medium to high in topsoil (0–30 cm) and medium to 

low in subsoil 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Low 
Compaction and puddling: Moderate 
Mixing: Moderate 
Nutrient depletion: Low 
Landslides: Slight to moderate 
Flooding: Negligible 
 
Site Productivity 
High productivity, however, degraded soils will require secondary fertilisation. Very stony soils will have low 
productivity due to restricted rooting depth/volume. 
 
Suitability for Plantations 
Suitable for plantations where soils are not excessively stony.  
CULTIVATION: Ripping and mounding are recommended. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation may be necessary. The 
health and growth of young trees should be monitored to check whether extra fertiliser would be beneficial. 
 
*Kermandie soil-profile class has similar properties and management. 

 28



Murdunna soil-profile class 

Reference: Forest Soils of Tasmania 
 
Site description 
Occurrence:  In northern, eastern and southern Tasmania at 
low to mid-altitudes (<600 m). Similar unnamed soils occur 
at higher elevations  
Parent Material: In situ dolerite and derived Quaternary 
deposits 
Landform: Undulating, rolling and steep hills  
Drainage Class: Imperfectly drained 
Vegetation: Eucalyptus regnans, E. obliqua, Pomaderris 
apetala, Olearia argophylla, Coprosma quadrifida and 
Polystichum proliferum 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Gradational-texture profile with clay loams overlying 

light and medium clays 
• Yellowish-brown and grey-mottled, firm subsoils  
• Slow permeability 
Soil nutrient levels 
• Medium in topsoil (0-30 cm) and low in subsoil 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Moderate  
Compaction and puddling: Moderate 
Mixing: High 
Nutrient depletion: Low 
Landslides: Negligible – severe (severe on some steep slopes where slope deposits 

overlie sedimentary rocks) 
Flooding: Negligible 
 
Site Productivity 
High productivity, limited mainly by medium nutrients, and some secondary fertilisation will be required. Very 
stony soils will have low productivity due to restricted rooting depth/volume. 

 
Suitability for Plantations 
Suitable for plantations where soils are not excessively stony.  
CULTIVATION: Ripping and mounding are recommended. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation will probably be required.  
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Skyline/Bluestone soil-profile class* 
 
Reference: Soils Bulletin No. 1; Tasmanian forest soil fact sheet no. 13 
 
Site description 
Occurrence:  In eastern and northern Tasmania at mid-
altitude (300–600 m) sites 
Parent Material: Colluvium derived from Jurassic dolerite 
Landform: Rolling and hilly slopes 
Drainage Class: Well drained 
Vegetation: Eucalyptus delegatensis, Bedfordia salicina and 
bracken 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Uniform- or gradational-texture profile with loamy and 

silty clay loam textures 
• Red subsoils with weak strength 

 
Soil nutrient levels 
• High in topsoil (0–30 cm) and moderate in subsoil 
• High P retention in all horizons 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Moderate 
Compaction and puddling: Low–moderate 
Mixing: Moderate 
Nutrient depletion: Low 
Landslides: Slight 
Flooding: Negligible 
 
Site Productivity 
High to low productivity, limited by altitude and exposure rather than soil factors. Very stony soils will have low 
productivity due to restricted rooting depth/volume. 
 
Suitability for Plantations 
Suitable for plantations where soils are not excessively stony. Exposure and cool temperatures are limiting at higher 
altitudes (>700 m in central and southern Tasmania, >850 m in eastern Tasmania). 
CULTIVATION: The soils are friable and have strong structure in topsoils and subsoils, so deep ripping is unnecessary. 
Mounding or shallow spot cultivation recommended 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation with P may be necessary 
due to high P retention. 

*Arthur soil-profile class has similar properties and management. 
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Thumbs soil-profile class 

Reference: Tasmanian forest soil fact sheet no. 4 
 
Site description 
Occurrence:  Mainly eastern Tasmania at low to mid-
altitudes (<600 m) where rainfall is 500–800mm  
Parent Material: Quaternary slope deposits of mixed 
sandstone and dolerite 
Landform: Undulating and rolling footslopes of hills.  
Drainage Class: Imperfectly to poorly drained 
Vegetation: Dry open eucalypt forest with Eucalyptus 
globulus, E. amygdalina, Acacia verticillata, Leptospermum 
scoparium and heath species 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Texture-contrast profile with sandy loams and sands 

overlying light and medium heavy clays 
• Brown- and grey-mottled, firm, dense subsoils.  
• Slow to very slow permeability 

 
Soil nutrient levels 
• Low in topsoil (0–30 cm) and subsoils. 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: High  
Compaction and puddling: High 
Mixing: High 
Nutrient depletion: High 
Landslides: Slight – moderate 
Flooding: Negligible 
 
Site Productivity 
Low to very low productivity, limited by low nutrients, restricted rooting depth/volume in clayey subsoils, and low 
moisture availability.  
 
Suitability for Plantations 
Marginally suitable to unsuitable for plantations due to low/very low productivity.  
CULTIVATION: Ripping and mounding are required. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation will be necessary.  
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Machin soil-profile class 

Reference: Tasmanian forest soil fact sheet no. 28 
  
Site description 
Occurrence:  Mainly coastal southeastern Tasmania at low 
altitudes   
Parent Material: Mixed Quaternary dolerite colluvium and 
aeolian quartzose sands 
Landform: Hilly land  
Drainage Class: Imperfectly drained 
Vegetation: Dry eucalypt forest with Eucalyptus obliqua, E. 
amygdalina and E. viminalis over an understorey that 
includes Banksia marginata, Exocarpos cupressiformis and 
heathy shrubs 
 
 

Distinguishing Soil Properties 
Profile Features: 
• Texture-contrast profile with loamy sands or sandy 

loams overlying light medium clays  
• Subsurface layer (A2) is generally not bleached or only 

weakly bleached 
• Slow permeability 

 
Soil nutrient levels 
• Low total C, N, and P in topsoil (0–30 cm) and subsoils 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: Moderate to high; sodic subsoil horizons have high erodibility because of 

dispersible clays  
Compaction and puddling: Moderate 
Mixing: High 
Nutrient depletion: High 
Landslides: Negligible – slight 
Flooding: Negligible 

Site Productivity 
Low productivity, limited mainly by low nutrient levels. However, high productivity should be achievable with 
secondary fertilisation. Very stony soils will be limited by restricted rooting depth/volume.  

Suitability for Plantations 
Marginally suitable for plantations where soils are not excessively stony.  
CULTIVATION: Spot cultivation is preferred, to prevent erosion of high erodibility subsoil layers. Drainage 
depressions should not be cultivated. 
FERTILISER TREATMENT: Fertilising planted seedlings is required. Secondary fertilisation will be required for high 
productivity.  
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Taranna soil-profile class 

Reference: Tasmanian forest soil fact sheet no. 27 
  

Site description 
Occurrence:  In southeastern Tasmania at low altitudes 
where rainfall is <1000 mm 
Parent Material: Aeolian sand overlying dolerite 
Landform: Undulating and rolling hills  
Drainage Class: Imperfectly drained 
Vegetation: Damp eucalypt forest with Eucalyptus obliqua, 
Gahnia spp. and bracken fern 
 
 
Distinguishing Soil Properties 
Profile Features: 
• Texture-contrast profile with sandy loams and sands 

overlying clay loams and clays 
• Prominent bleached sandy subsurface layer  
• Prominent firm, humus pan at depths below 40 cm 
• Slow permeability 

 
Soil nutrient levels 
• Medium total C and N, and low total P in topsoil (0–30 

cm) 
• Low to medium total C and N, and low total P in 

subsoil 
 
 
Soil Degradation Potential 
FACTOR RATING OF DEGRADATION POTENTIAL 
Erodibility: High  
Compaction and puddling: Low 
Mixing: Moderate 
Nutrient depletion: High for P, moderate for other nutrients 
Landslides: Negligible  
Flooding: Negligible 
 
Site Productivity 
Low productivity, limited mainly by low nutrients. However, high productivity should be achievable with 
secondary fertilisation. 
 
Suitability for Plantations 
Marginally suitable for plantations where soils are not excessively stony.  
CULTIVATION: Ripping and mounding are recommended. Ripping is necessary to break up the subsoil humus pan. 
Because of high erodibility, spot cultivation is preferable.  
FERTILISER TREATMENT: Planted seedlings require fertilisation. Secondary fertilisation will be required for high 
productivity.  
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