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Soils of the Mareeba-Dimbulah Irrigation Area

Algoma  (Ag)

Land Use Characteristics
Productivity Features:
• Low plant available soil moisture holding capacity:

PAWC less than 80mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Moderately acid to neutral surface soil (pH 5.5-7.0).
Slightly acid to neutral subsoil (pH 6.0-7.0).

• Good soil workability. 
• No restriction to seedling germination and emergence 

and the harvest of root crops.
• Low to moderate soil erodibility; slopes are generally

less than 2%.

Limitations to Land Use: 
High permeability but with poor drainage:
• Subject to seasonal waterlogging limiting land uses

and machinery access.
• Subject to high leaching rates.

Hard wearing on tillage points due to coarse sands and
abundant quartz gravels.

In some places the surface soils may be hardsetting
and have a narrow moisture range:
• Difficulties in achieving a good tilth expected.

Hardpan, rock or other layers may be present:
• Shallow soils, where present, have reduced rooting 

depths and moisture holding capacity.
• PAWC less than 60mm with assumed rooting 

depth to 80cm.
• Suitable for fewer land uses.

Magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.

Management Recommendations:
Assess for potential high magnesium problems through 
soil testing and analysis.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Soil can waterlog readily, attention to drainage required.
• Sandy textured soils require more frequent irrigations.

Soil conservation measures: 
• Conservation cropping practices. 
• Contour banking on slopes over 2%.
• Stubble retention helps to protect the sandy surface soils 

and improves its water holding capacity.
• 5% maximum cultivation slope limit for annual crops.
• Use crop rotations to avoid pest and disease build-up.

Deep ripping may improve soil depth and drainage/
permeability where hardpans or heavy clays are present.

Poorly drained sandy soils will easily erode if left
unprotected as erosive runoff can form quickly.

Land Use Suitability:
Suitable for a range of land uses but with mainly
moderate (class 3) limitations:
• Cashew, Mango. 
• Navy Bean,  Sugar Cane, Tea Tree, Tobacco.
• Pastures for grazing, hay and seed production.

Unsuitable for most land uses where prolonged 
waterlogging and/or shallow soil depth occurs.

Suitability will improve with improvements to 
drainage.



Area:  4005 ha

Soil:
Deep soils with grey to yellow-brown gravelly apedal coarse loamy sands to sandy loams and light sandy clay loams; 
slightly acid to neutral (pH 6.0-7.0); nodular at depth.

Landform and Geology:
• Lower slopes of gently inclined fans and, outwash fans and 

prior streams on level to gently undulating plains and floodplains.
• Predominantly older alluvium derived from granitic rock

with some metamorphic rock included.

Vegetation:
Low open woodlands of Paperbarked Tea Tree, with
Bloodwood, Box, and an understorey of Pandanus sp., 
Beefwood, Quinine tree and Bushman’s Clothes Pegs 
and a grass cover of Black Speargrass and Aristida sp..

Australian Soil Classification: Leptic Tenosol

Great Soil Group: Siliceous Sand, occassional Earthy Sand

Horizon Lower depth Description of major characteristics

A1/Ap 0.08 to 0.30m Grey to dark; loamy coarse sand to sandy loam; a few to
many quartz gravels; apedal; abrupt to clear change to-;

A2/A21 0.28 to 0.75m Occasionally bleached, (pale) grey to yellow-brown; loamy 
coarse sand to sandy loam; a few to many quartz gravels;
apedal; gradual change to-;

A22 0.40 to 0.90m Occasionally bleached, grey to yellow-brown; some yellow 
(where present) mottles; coarse sand to light coarse sandy clay loam; a few   

to many quartz gravels; apedal; clear to gradual change to-;

A3 0.55 to 1.25m+ Grey; some yellow mottles; clayey coarse sand to loamy 
coarse sand to light sandy clay loam; a few to many quartz 
gravels; apedal;  many to abundant manganiferous nodules; 
clear to diffuse change to-; 

B 1.80m + Grey to yellow-brown to yellow; a few to many yellow, 
orange or red mottles; clayey coarse sand to light coarse  
sandy clay loam; many to abundant quartz gravels; apedal;  
many to abundant manganiferous nodules.

Phases: AgP Algoma Pan phase:  As for Algoma above but with a massive cemented siliceous
and nodular hardpan or conglomeritic layer from 0.6 to 1.40m.

AgS Algoma Shallow phase:  As for Algoma above but with bedrock or heavy mottled grey 
clays limiting depth of soil to <1.0m.

Associated soils: Morganbury, Dimbulah, Sorenson and Nullinga soils on upper slope positions.
Penman, Nicotine, Walsh and Murphy soils on the outwash fans and level floodplains.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Atlanta  (Al)

Land Use Characteristics

Productivity Features:
• Low plant available soil moisture holding capacity:

PAWC less than 60mm/100cm.
Effective rooting depth greater than 1.0m.

• High permeability with rapid drainage.
• Neutral (pH 6.5-7.3). 
• Good soil workability. 
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 
There are few limitations to land use associated with
this soil type.

High soil erodibility: 
• Coarse sandy and fine gravelly surface textures 

with slopes generally over 5%.

Slopes may be greater than the maximum cultivation
slope limit in some areas.

Hard wearing on tillage points due to coarse sands
and abundant quartz gravels.

Subject to high leaching rates.

The surface soils can have a narrow moisture range:
• Difficulties in achieving a good tilth expected.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a number of land uses with moderate
(class 3) limitations:
• Heavy Vegetables, Maize, Navy Bean, Peanut, 

Salad Vegetables, Sorghum, Sugar Cane, 
Tobacco.

• Pastures for grazing, hay and seed production.

Can be suitable for a range of tree/vine crops but
has high irrigation management demands.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Sandy soil requires more frequent irrigations.
• Deep drainage losses are to be expected.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Stubble retention helps to protect the sandy surface soil

from erosion and improves its water holding capacity.



Australian Soil Classification: Leptic Tenosol

Great Soil Group: Yellow/brown Siliceous Sand, occasional Yellow/brown Earthy Sand)

Horizon Lower depth Description of Major Characteristics

A1 0.04 to 0.12m Dark to grey to brown; loamy coarse sand to sandy loam;
a few to many quartz gravels; apedal; abrupt to clear change to-;

A2 0.35 to 1.80m+ Occasionally bleached, yellow-brown to brown; loamy coarse 
sand to sandy loam; a few to many , ocassionally abundant, 
quartz gravels; apedal; gradual to diffuse change to-;

A3/B1 0.75m+ Yellow-brown to grey and yellow; occasionally some orange
(where present) mottles; loamy coarse sand to sandy loam; a few to many,

occasionally abundant, quartz gravels; apedal; clear to gradual 
change to-; 

B 1.50m+ Yellow-brown to brown; occasionally some red and orange
(where present) mottles; loamy coarse sand to light sandy clay loam; a few to 

many, occasionally abundant quartz gravels; apedal. 

Phases: AlS Atlanta Shallow phase:  As for Atlanta above but with weathered grantic parent material
limiting soil depth to <1.0-1.3m; occasional granitic cobbles, rock and boulder throughout.

Associated soils: Colledge, Dimbulah, Sorenson and Nullinga soils, and some Morganbury soils, on 
lower slope positions.

Landform and Geology:
• Crests of low hills and upper slopes of gently to moderately inclined 

fans on low hills.
• Colluvial soils derived from granitic rock.

Vegetation:
Low open woodlands of Stringybark and Narrow-leaved 
Ironbark, with Bloodwood, Box and an understorey of 
Ironwood, Beefwood, Quinine tree and a grass cover of 
Kangaroo grass, Black and Giant Speargrass.

Soil:
Deep to very deep apedal gravelly yellow-brown coarse sandy loams; neutral (pH 6.5-7.3).

Area:   210 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Arriga (Ar)

Productivity Features:
• Very high plant available soil moisture holding capacity:

PAWC over 120mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Moderately to slightly acid surface soil (pH 5.5-6.0).
Mildly to strongly alkaline subsoil (pH 7.5-9.5).

• Low to moderate surface soil erodibility:  
Clayey surface soils with slopes generally less than 2%. 

Limitations to Land Use: 
Low permeability and poor drainage:
• Subject to prolonged seasonal waterlogging and slow

surface runoff.
• Limited machinery access and many land uses.

High potential salinity and groundwater hazard:
• Some areas have high subsoil salinity (EC over 

2dS/m) within the rootzone.
• Some areas are at risk of rising saline groundwaters;

land degradation could occur.

Alkaline soils have decreased nutrient availability.

Hardsetting, strongly adhesive and cloddy surface soils: 
• Difficult to cultivate when wet.

Sodic (ESP >6%) and magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

High soil profile salinity, saline groundwaters and 
excessive waterlogging can prevent cropping.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Generally suitable for a limited range of land uses 
but with mainly moderate (class 3) limitations:
• Cashew, Mango.
• Rice, Sugar Cane, Tea Tree.
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where the risk of high
groundwaters or sub-soil salinisation hazard occurs.

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity 
through soil sampling and testing.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs: 
• Deep drainage losses can occur, contributing to rising

groundwater tables.  Attention to drainage required.

Soil conservation measures: 
• Conservation cropping practices. 
• Contour banking where slopes are over 2%.
• 5% maximum cultivation slope limit for annual crops.

Maximum 0.5% slope along the plant row for furrow/
flood irrigation using trash blanketing.

Prevent degradation and exposure of subsoils:
• Soil conservation measures will help to protect the

subsoils from structural decline and erosion.

Amelioration of alkaline, sodic/magnesic soils with gypsum 
to improve soil condition, help prevent subsoil degradation
and to remove any salts. 

Land Use Characteristics



Soil:
Deep soils with mottled grey-brown to olive-grey pedal clay loams to light clays grading to sodic light to heavy clays; 
mildly to strongly alkaline (pH 7.5-9.5), nodular and occasionally gravelly.

Landform and Geology:
• Level to very gently undulating plains and relict floodplains.

Some gilgai present in undisturbed condition.
• Relict alluvium and some colluvium derived mainly from

metamorphic rock.

Vegetation:
Low open woodlands of Poplar gum and Box,  with some 
Bloodwood, and an understorey of Broadleaf Tea Tree, 
Grevillea sp., Quinine tree and a sparse grass cover of 
Kangaroo grass and Black Speargrass.

Area:  1370 ha

Australian Soil Classification: Grey Vertosols and Sodic Dermosols, some Sodosols.

Great Soil Group: Grey Clays, some Solodized Solonetz and Solodics

Horizon Lower depth Description of major characteristics

A1 0.04 to 0.22m Dark to grey; silty light clay to light-medium clay or
clay loam, fine sandy; some metamorphic and quartz
gravels; moderate to strong medium structure; abrupt to 
clear change to-;

A2/A3 0.22 to 0.40m Grey to yellow-brown to brown; some grey and yellow
(where present) mottles; silty light clay to light clay; some metamorphic 

and quartz gravels; moderate medium structure; some 
fine manganiferous nodules; abrupt to clear change to-;

B1 0.15 to 0.63m Grey to yellow to brown; a few to many yellow, grey,
brown or orange mottles; silty or sandy light to light to  
medium clay; many metamorphic and quartz gravels; 
strong coarse structure; some coarse manganiferous nodules 
and calcareous fragments; gradual to diffuse change to-

B2 1.80m+ Grey to yellow-brown to olive-brown;  many yellow, dark 
or orange mottles; silty or sandy light-medium to medium-
heavy clays; many quartz and metamorphic gravels; strong
coarse structure; many coarse manganiferous nodules and 
calcareous fragments. 

Associated soils: Murphy soils and its phases, Arriga Sandy variant, Nicotine and Nicotine Shallow phase 
and some Leadingham soils in elevated positions.
Penman and Leadingham soils in drainage depressions and levees of drainage lines.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Arriga Sandy  (ArSy)

Productivity Features:
• Very high plant available soil moisture holding capacity:

PAWC over 120mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Neutral to slightly alkaline (pH 7.0-8.5), becoming 
strongly alkaline (pH over 8.5) in some places.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Generally suitable for a limited number of land uses 
but with mainly moderate (class 3) limitations:
• Cashew, Mango.
• Rice, Sorghum, Sugar Cane, Tea Tree.
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where the risk of high 
groundwaters or sub-soil salinisation hazards occur.

Land Use Characteristics

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity 
through soil sampling and testing.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs: 
• Deep drainage losses can occur, contributing to rising

groundwater tables.  Attention to drainage is required.

Soil conservation measures: 
• Conservation cropping practices. 
• Contour banking where slopes are over 2%.
• 5% maximum cultivation slope limit for annual crops. 

Maximum 0.5% slope along the plant row for furrow/
flood irrigation using trash blanketing.

Prevent degradation and exposure of subsoils:
• Soil conservation measures will help to protect the

subsoils from structural decline and erosion.

Amelioration of alkaline, sodic/magnesic soils with gypsum 
to improve soil condition and prevent subsoil degradation
and to help remove salts.

Limitations to Land Use: 
Low permeability and poor drainage:
• Subject to prolonged seasonal waterlogging, limiting

machinery access and many land uses.

Low to moderate soil surface erodibility:
• Loamy surface soils with slopes generally near 2%.
• Poor internal drainage increases risk of erosive runoff.

High potential salinity and groundwater hazard:
• Some areas have high subsoil salinity (EC over 

2dS/m) within the rootzone.
• Some areas are at risk of rising saline groundwaters;

land degradation could occur.

Alkaline soil will have decreased nutrient availability.

Hardsetting loamy/silty surface soils, cloddy but
pulverises with tillage; surface seals.

Sodic (ESP >6%) and magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

High soil profile salinity, saline groundwaters and 
excessive waterlogging can prevent cropping.



Australian Soil Classification: Sodic Grey Dermosols or Chromosols, some Sodosols.

Great Soil Group: Solodic, Solodized Solonetz soils

Horizon Lower depth Description of major characteristics

A1p/A11 0.05 - 0.35m Dark to grey; sandy clay loam to silty clay loam, or            
sandy light clay; a few to many quartz and metamorphic
gravels; apedal to moderately structured; abrupt to clear 
change to-;

A12 0.08 to 0.35m Dark to grey-brown; sandy clay loam to clay loam fine
(where present) sandy; a few to many quartz and metamorphic gravels;

apedal; abrupt to clear change to-;

A2 0.20 to 0.65m Bleached; grey to yellow-brown; some yellow and brown 
mottles; sandy clay loam to silty clay loam to sandy light-
medium clay; some quartz and metamorphic gravels;
apedal to moderately structured; some manganiferous 
nodules; sharp to clear change to-;

B1 0.40 to 0.85m Grey to yellow-brown; many yellow, grey, brown or orange 
mottles; clay loam, fine sandy to sandy light-medium clay;  
some quartz and metamorphic gravels; well structured; 
some manganiferous nodules; clear to gradual change to-

B2 1.50m+ Grey to yellow-brown; many yellow, orange, red, brown, or  
grey mottles; fine sandy light to medium clays; a few to 
many quartz and metamorphic gravels; strongly structured; 
a few to many manganiferous nodules and calcareous fragments. 

Associated soils: Mulligan and Murphy soils and some Leadingham soils in elevated landscape positions.
Arriga, Penman and Leadingham soils in low lying areas, drainage depressions and 
levees of drainage lines.

Soil:
Deep soils with thin sandy clay loams to sandy light clays grading to mottled grey to yellow-brown sodic pedal sandy 
light to medium clays; neutral to occasionally alkaline (pH 7.0-8.5, >8.5); nodular and occasionally gravelly.

Landform and Geology:
• Very gently inclined outwash fans and plains.
• Relict alluvium and some colluvium derived mainly from

metamorphic rock.

Vegetation:
Low open woodlands of Poplar gum and Box,  with some 
Bloodwood, and an understorey of Broadleaf Tea Tree, 
Grevillea sp., Quinine tree and a sparse grass cover of 
Kangaroo grass and Black Speargrass.

Area:  680 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Soils of the Mareeba-Dimbulah Irrigation Area

Aunt  (At)

Land Use Characteristics
Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC <80mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Acid (pH 6.5-5.5).
• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 
High to moderate permeability with imperfect drainage:
• Some places are subject to mild seasonal 

waterlogging limiting some land uses and machinery 
access.

Moderate to high soil erodibility:
• Sandy surface textures with slopes over 2-5%.

Hard wearing on tillage points due to abundant quartz
gravels.

This soil has areas of heavy, sometimes sodic, clays or 
decomposing parent material from 60cm limiting 
effective rooting depths and reducing drainage. 

Shallow soils, where present, have limited effective 
rooting depths restricting moisture holding capacity
and drainage.
• PAWC less than 60mm with assumed rooting 

depth to 60cm.
• Suitable for fewer land uses.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Soil can saturate readily.
• Sandy textured soils require more frequent irrigations.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• Stubble retention helps to protect the sandy surface soils 

and improves its water holding capacity.
• 8% maximum cultivation slope limit for annual crops.

5% for shallow soils.
• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability:
Suitable for a range of land uses but with mainly
moderate (class 3) limitations:
• Cashew, Longan, Lychee, Mango. 
• Maize, Navy Bean, Peanut, Sorghum, Sugar Cane, 

Tea Tree, Tobacco.
• Pastures for grazing, hay and seed production.

Land uses such as Peanuts, Longan and Lychee are 
subject to drainage and may not be suitable for some 
areas of this soil type. 



Area:  310 ha

Soil:
Moderately deep to deep soils with grey-brown  to brown loamy sands to clayey sands; acid (pH 6.5-5.5); overlying 
decomposing granitic rock or yellow-brown mottled sandy medium clays.

Landform and Geology:
• Gently inclined fans and lower slopes of hills and low hills.
• Colluvium and some residual soils derived from granite.

Vegetation:
Low open woodlands of Broadleaf Tea Tree with Box,
and Bloodwood, and an understorey of Grevillea sp. and 
Hakea sp., and a grass cover of Kangaroo grass, Black 
and Giant Spear grass and Aristida sp.

Australian Soil Classification: Leptic Tenosol, Grey/Yellow-brown Chromosol

Great Soil Group: Siliceous Sand/Brown Earthy Sand, some Solodics

Horizon Lower depth Description of major characteristics

A1 0.08 to 0.25m Grey to brown; loamy coarse sand; a few to many quartz 
gravels; apedal; clear to gradual change to-;

A2 0.55 to 0.60m Pale grey to brown; loamy coarse sand; a few to many 
quartz gravels; apedal; clear to gradual change to-;

A3/B1 0.75 to 1.15m Yellow-brown to grey-brown; loamy coarse sand to clayey 
(where present) coarse sand; a few to many quartz gravels; apedal; gradual 

to diffuse change to-;

B/B2 1.20m+ Brown to grey-brown; loamy coarse sand to clayey coarse 
sand; many quartz gravels; apedal.

C (where present) Decomposing granite

D from 0.60m (where present) Yellowish grey-brown, sandy medium clay;
strong coarse structure.  

Associated soils: Morganbury soils on upper slope positions with Narcotic and some Nicotine
on lower slopes and outwash fans.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Cobra  (Cb)

Land Use Characteristics

Limitations to Land Use:
Moderate to high soil erodibility: 
• Loamy surface soils with slopes over 2-5%.

Surface soils are mildly to moderately adhesive to 
root crops at harvest. 

Where present, shallow soils have limited effective
rooting depths restricting moisture holding capacity:
• PAWC less than 80mm, with assumed rooting  

depth to 80cm.

Where present, high coarse gravel contents can 
restrict regular cultivation and reduce moisture
holding capacity; PAWC 70-100mm/100cm.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a wide range of land uses with mainly 
minor (class 2) and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard

Apple, Grapes, Lychee, Longan, Macadamia,
Mango, Stonefruit.

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, Tobacco,
Tea Tree.

• Pastures for grazing, hay and seed production.

Productivity Features: 
• High plant available soil moisture holding capacity:

PAWC  90-120mm/100cm.
Effective rooting depth greater than 1.0m.

• High permeability and good drainage.
• Moderately acid to neutral surface soil (pH 5.8-7.0).

Slightly acid to neutral subsoil (pH 6.0-7.5).
• Good soil workability. 

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Losses from deep drainage and runoff can occur.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Reduced machinery use ensures good permeability

and plant root development.
• Use crop rotations to avoid pest and disease build-up.

Mounding of plant row on shallow phase soils for tree crops 
requiring at least 1.0m of soil depth.  Avocados require at
least 1.5m of soil that has good drainage.



Australian Soil Classification: Red Kandosol, some Chromosol

Great Soil Group: Red Earth, some Podzolic Red Earth soil

Horizon Lower depth Description of major characteristics

A1/Ap 0.10 to 0.25m Red-brown to brown; sandy loam to fine sandy clay
loam; some quartz and metamorphic gravels; apedal;
clear to gradual change to;

A2/A3 0.15 to 0.40m Red, red-brown, yellow-brown; sandy loam to clay 
loam; some quartz and metamorphic gravels; apedal
to weak medium structure; clear to gradual change to-;

B1 0.30 to 0.80m Red to brown; fine sandy clay loam to clay loam;   
(where present) some quartz and metamorphic gravels; apedal to

moderate medium structure; some fine manganiferous  
and earthy nodules;  gradual to diffuse change to-;

B2 to 1.80m+ Red; occasionally some dark and pale mottles; sandy 
clay loam to sandy light clay to light clay; some 
quartz and metamorphic gravels; apedal to moderate 
medium structure; a few to many manganiferous nodules.

Phases: CbG Cobra Gravelly phase: As for Cobra above but with 20-50% medium to coarse quartz
and metamorphic gravels throughout.

CbS Cobra Shallow phase: As for Cobra above but with weathered parent material limiting
soil depth to 0.80-1.30m; occassionally gravelly and nodular throughout.

Associated soils: Masterton soil on upper slope positions and hill crests
Mulligan and Murphy soil types and their phases on lower slope positions.

Soil:
Deep soils with red to brown sandy loams to sandy clay loams grading to red apedal and pedal clay loams to clays; 
slightly acid to neutral (pH 6.0-7.5); occasionally nodular and gravelly.

Landform and Geology:

• Mid to upper slopes and crests of gently inclined
fans and low hills and rises.

• Residual and some colluvial soils derived from 
weathered metamorphic rock.

Vegetation:
Low open woodlands of Bloodwood with Box and some
Ironbark, Ironwood, Ash and Kurrajong, and an understorey 
of Grevillea sp., Quinine tree, and a grass cover of Kangaroo 
grass, Black and Giant Speargrass.

Area:  1440 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Colledge (Cl)

Land Use Characteristics

Productivity Features:

• Moderately low plant available soil moisture holding 
capacity:

PAWC less than 80mm/100cm.
Effective rooting depth greater than 1.0m.

• Well drained with a high to moderate permeability.
• Neutral soils throughout (pH 6.0-7.0). 
• Good soil workability. 
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 
There are few limitations to agricultural land uses 
associated with this soil type.

High soil erodibility: 
• Coarse sandy and gravelly surface textures 

with slopes generally over 5%.

Slopes may be greater than the maximum cultivation
slope limit in some areas.

Hard wearing on tillage points due to coarse sands 
and abundant quartz gravels.

Subject to high leaching rates.

The surface soils can have a narrow moisture range:
• Difficulties in achieving a good tilth expected.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for most land uses with minor (class 2) to 
moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard

Apple, Grapes, Longan, Lychee, Macadamia, Mango
Stonefruit.

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sugar Cane, Tea Tree, Sorghum, 
Tobacco.

• Pastures for grazing, hay and seed production.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Sandy textured surface soils require more frequent 

irrigations.
• Deep drainage losses are to be expected.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Stubble retention helps to protect the sandy surface soil

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.



Australian Soil Classification: Red Chromosol

Great Soil Group: Podzolic Red Earth

Horizon Lower depth Description

A1/Ap 0.05 to 0.40m Dark to grey; loamy coarse sand to coarse sandy loam;
a few to many quartz gravels; apedal; clear change to-;

A2/A21 0.40 to 0.80m Occasionally bleached, yellow to yellow-brown; loamy
coarse sand to coarse sandy loam; a few to many quartz 
gravels; apedal; clear to gradual change to-;

A22/A3 0.60 to 1.40m Occasionally bleached; pale brown to red-brown; coarse  
(where present) clayey sand to coarse sandy loam; a few to many quartz 

gravels; apedal; clear to gradual change to-; 

B1 0.80 to 1.90m Red-brown to red; coarse sandy loam (heavy) to coarse
(where present) sandy clay loam; a few to many quartz gravels; apedal; 

diffuse change to-;

B2 2.50m+ Red; coarse sandy clay loam to coarse sandy light clay;
a few to many quartz gravels; apedal. 

Associated soils: Atlanta soil on upperslope positions.
Dimbulah, Sorenson and Nullinga soils on lower slope positions.

Landform and Geology:
• Upper slopes of gently to moderately inclined fans on the

footslopes of low hills.
• Colluvial soils derived from granitic rock.

Vegetation:
Low open woodlands of Stringybark, Woolly butt and Narrow-
leaved Ironbark with Bloodwood, Box and Ironwood, and an
understorey of Beefwood, Grevillea sp., Quinine tree and a grass 
cover of Kangaroo grass, Black and Giant Speargrass.

Soil:
Deep soils with very thick brown to pale coarse sandy loams overlying red apedal coarse sandy clay loams to sandy clays; 
neutral (pH 6.0-7.0); gravelly.

Area:   370 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Dimbulah (Db)

Land Use Characteristics

Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth  greater than 1.0m.

• Moderate permeability and good drainage.
• Neutral surface soil (pH 6.5-7.0).

Neutral subsoil (pH 6.8-7.5).
• Good soil workability.
• No restriction to seedling germination and emergence, 

and the harvest of root crops.

Limitations to Land Use:
Moderate to high soil erodibility:
• Coarse sandy surface textures with slopes over 2-5%.

High leaching rates in the surface soils.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can

be restricted.

Hard wearing on tillage points due to coarse sands 
and quartz gravels.

Exposure to prolonged high summer temperatures
can reduce yields in Macadamia (>35oC) and Coffee
(>33oC).

Where present, shallow soils will have reduced rooting
depths and restricted moisture holding capacity:
• PAWC below 80mm with assumed rooting depth 

to 80cm.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a wide range of land uses with mainly 
minor (class 2) and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee,

Custard Apple, Grape, Longans, Lychee,
Macadamia, Mango, Stonefruit. 

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, 
Tea Tree, Tobacco.

• Pastures for grazing, hay and seed production.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant requirements:  
• Losses from deep drainage and runoff can occur.
• Deeper sandy surface soils require more frequent

irrigations for shallow rooted crops.

Soil conservation measures:  
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Reduced machinery use prevents soil compaction and

ensures good permeability and plant root development.
• Stubble retention helps to protect the sandy surface soil 

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.



Australian Soil Classification:   Red Chromosol

Great Soil Group: Podzolic Red Earth Soil

Horizon Lower depth Description

A1/Ap 0.06 to 0.30m Grey to brown; loamy coarse sand to coarse sandy loam;
a few to many quartz gravels; apedal; clear to gradual
change to-;

A2 0.25 to 0.60m Occasionally bleached, grey-brown, yellow-brown to 
brown; loamy coarse sand to coarse sandy loam; a few to 
many quartz gravels; apedal; clear to gradual change to-;

A3 0.25 to 0.70m Yellow-brown to red-brown; coarse loamy sand to sandy 
clay loam; a few to many quartz gravels; apedal; 
clear to gradual change to-;

B1 0.30 to 0.80m Brown to red; light sandy clay loam to sandy clay
(where present) loam; a few to many quartz gravels; apedal; diffuse

change to-;

B2 to 1.50m+ Red; sandy light clay to sandy medium clay; many 
quartz gravels; apedal.

Phases: DbS Dimbulah Shallow Phase: As for Dimbulah above but with weathered parent material 
limiting soil depth to 0.80 - 1.30m.

Associated soils: Atlanta and Colledge in upper slope positions; Nullinga, Nicotine and Algoma soils 
and their phases or variants found in lower or footslope positions and depressions 
with poor landscape drainage.

Soil:
Deep soils with thick coarse sandy loams to sandy clay loams overlying red apedal sandy clay loams to sandy clays; 
neutral (pH 6.8-7.5), gravelly throughout.

Landform and Geology:
• Formed on gently inclined upper to mid-slopes of fans 

on undulating hills, low hills and rises.
• Colluvial and residual soils derived from granitic rock.

Vegetation:
Low open woodlands of Bloodwood and Box, with  Ironbark, 
Ironwood and Kurrajong, and an understorey of Beefwood, 
Bushman’s Clothes Peg, Quinine tree, and a grasscover of 
Kangaroo grass, Black and Giant Spear grass.

Area: 4965 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Donlen (Dl)

Land Use Characteristics
Productivity Features:
• Moderate plant available soil moisture holding capacity

where no salinity/sodicity effect occurs:
PAWC  70-100mm/100cm 
Effective rooting depth greater than 1.0m .

• PAWC to 60mm with an assumed effective rooting depth 
to 0.6m where the salinity/sodicity effect is high.

• Moderately acid to neutral surface soil (pH 5.5-7.0).
Mildly to strongly alkaline subsoil (pH 8.0-9.5).

Limitations to Land Use:
Moderate permeability with imperfect drainage:
• Subject to seasonal waterlogging, limiting some land

uses and machinery access.

Moderate to high soil profile salinity effect: 
• Some areas have EC over 3dS/m within the soil which

will reduce crop development and yields.

Alkaline (pH 8.0-9.5); restricted nutrient availability.

Moderate to high soil erodibility:
• Sandy to loamy surface soils with slopes usually 

over 2%.

Sodic (ESP >6%) and/or magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Hardsetting sandy/loamy surface soil in some places.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Generally suitable for a very limited number of land 
uses with mainly moderate (class 3) limitations:

• Sorghum, Tea Tree.
• Pastures for grazing.

Suitable for Cashew, Longan, Lychee, Mango, Heavy 
Vegetable, Navy Bean, Salad Vegetables, Maize, 
Sorghum, Sugar Cane and Pastures for hay and seed 
production where there is negligible sodicity/salinity 
effect.

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity 
through soil sampling and testing.

Match irrigation practices to permeability and drainage
rates, PAWC and plant needs are required:
• Overwatering can aggravate salinity problems.

Soil conservation measures:
• Conservation cropping practices with contour banking

on slopes >2%.
• 5% maximum cultivation slope limit for annual crops.
• Stubble retention protects the light textured sandy 

surface soils and improves infiltration and water holding
capacity.

Amelioration of sodic/magnesic subsoils with gypsum
to improve soil condition and to help remove salts.

The above soil conservation practices will help to protect
the subsoils from degradation.



Australian Soil Classification: Yellow or Brown Sodosol, Chromosol

Great Soil Group: Yellow Solodic soil

Horizon Lower depth Description of major characteristics

A1 0.08 to 0.25m Grey to brown; loamy sand to fine sandy clay loam; 
some metamorphic and quartz gravels; apedal; abrupt to
clear change to-;

A2 0.18 to 0.60m Bleached, yellow-brown to yellow-grey; some yellow
and orange mottles; loamy sand to clay loam sandy;  
a few to many metamorphic and quartz gravels; apedal; 
a few to many fine ferromanganiferous nodules; abrupt 
to clear change to-;

B1 0.60 to 0.75m Yellow-brown to yellow-grey; a few to many yellow, red
(where present) or orange mottles; fine sandy clay loam to light clay; many  

metamorphic and quartz gravels; apedal to moderate  
medium structure; a few to many fine ferromanganiferous 
nodules; gradual to diffuse change to-;

B2 1.30 to 1.60m + Yellow to yellow-brown to yellow-grey; many red, orange  
or grey mottles; sandy light clay to medium clay; many 
metamorphic and quartz gravels; moderate to strong
coarse structure; many fine to coarse ferromanganiferous 
nodules and calcareous fragments.

B3/C 0.90 to 1.50m+ Grey to yellow; clay loam sandy to light-medium clay; many 
(where present) metamorphic and quartz gravels; apedal to strong coarse structure; 

some ferromanganiferous nodules and calcareous fragments.

Phases: DlP Donlen Pan phase:  As for Donlen above but with abundant (>50%) manganiferous
nodules forming a rudimentary hardpan layer or with an indurated layer from 0.80-1.30m.

DlS Donlen Shallow phase:  As for Donlen above but with weathered parent material limiting 
soil depth to 0.85-1.30m; gravelly and nodular throughout.

Associated soils: Masterton, Mulligan  and/or Cobra soil types on mid to upper slope postions; Murphy,
Leadingham, Penman, Arriga and Poplar soil types on lower slopes and plains.

Soil:
Deep soils with pale sandy loams overlying mottled yellow to yellow-brown nodular pedal sandy light to medium clays; 
alkaline (pH 8.0-9.5); sodic, occasionally gravelly.

Landform and Geology:
• Gently undulating plains and very gently to gently inclined

mid to lower slopes of fans and low hills and rises.   
• Residual and colluvial soils formed from weathered 

metamorphic rock

Vegetation:
Low open woodlands of Box with Bloodwood and Poplar Gum,
and an understorey of Beefwood, Quinine, Wattle, Soap Bush  
and some Broadleaf Tea Tree and a grass cover of Black Speargrass,
Aristida sp. and Golden Beard grass.

Area:  1680 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Soils of the Mareeba-Dimbulah Irrigation Area

Emerald  (Ee)

Land Use Characteristics

Productivity Features:
• High plant available soil moisture holding capacity:

PAWC 90-120mm/100cm.  
Effective rooting depth greater than 1.0m.

• Moderate permeability and good drainage.
• Moderately to slightly acid surface soil (pH 5.8-6.5). 

Neutral  subsoil (pH 6.8-7.5).
• Good soil workability.

Limitations to Land Use:
Low to moderate soil erosion potential: 
• Loamy surface soils.
• Associated with streams, these soils can easily erode

when exposed to running water.

Surface soil is slightly adhesive to root crops at harvest:
• In some places, moderately adhesive to root crops, 

and hardsetting.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Soils with a high content of coarse sands have reduced 
moisture holding capacity:
• PAWC 70-100mm/100cm. 

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Deep drainage losses can occur.

Soil conservation measures: 
• Conservation cropping practices.
• Contour banking where slopes are over 2%.
• Maintain inter-row grass cover in tree crops.
• Reduced machinery use prevents soil compaction and 

ensures good permeability and plant root development.
• Use crop rotations to avoid pest and disease build-up.

Maintain vegetation cover along stream banks to prevent
stream bank erosion. 

Land Use Suitability:
Suitable for a wide range of land uses with mainly minor 
(class 2) and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard 

Apple, Grapes, Longan, Lychee, Macadamia, Mango,
Stonefruit. 

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, Tobacco,
Tea Tree.

• Pastures for grazing, hay and seed production.



Area:  650 ha

Soil:
Deep soils with dark to red-brown apedal sandy clay loams grading to red or brown pedal clay loams to sandy clays; 
neutral (pH 6.8-7.0); gravelly and occasionally nodular.

Landform and Geology:
• Level to gently undulating levees and alluvial plains and terraces

of major stream channels.
• Recent alluvium derived from various sources.

Vegetation:
Low open woodlands of Bloodwood, Box, Moreton Bay Ash,
and some Cabbage gum, and an understorey of Beefwood, 
Quinine tree and Bushman’s Clothes Pegs, and a grass cover 
of Kangaroo grass, Black and Giant Speargrass and Aristida sp.

Australian Soil Classification: Red Kandosol or Dermosol

Great Soil Group: Red Earth Soil, Structured Red Earth Soil

Horizon Lower depth Description of major characteristics

A1/A1p 0.10 to 0.25m Dark to red-brown; light sandy clay loam to sandy clay loam; 
some quartz gravels; apedal; abrupt to clear change to-;

B1 0.35 to 0.55m Red; occasionally some dark mottles; sandy clay loam to   
(where present) sandy light clay; a few quartz gravels; apedal to moderate 

medium structure; some fine manganiferous nodules and 
laminae; diffuse change to-;

B21 0.50 to 1.00m Red to red-brown; occasionally some dark mottles; clay  
loam to sandy light-medium clay; a few to many quartz  
gravels; apedal to moderate medium structure; occasionally 
some fine manganiferous nodules and laminae; gradual 
to diffuse change to-;

B22 1.60m+ Red to red-brown; occasionally some dark mottles; clay 
loam to sandy light-medium clay; a few to many quartz
gravels; moderate to strong medium structure; occasionally 
some fine manganiferous nodules and laminae. 

Phases: EeK Emerald Coarse Sandy phase:  As for Emerald above but with brown apedal coarse
sandy loam to coarse sandy clay loam textures and many to abundant quartz gravels
throughout.

Associated soils: Cobra, Mulligan, Murphy and some Masterton soils on elevated fans, rises and low hills
and Price on the lower terraces and channel benches.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Fumar (Fm)

Land Use Characteristics

Limitations to Land Use:
Moderate to high soil erodibility: 
• Loamy surface soils with slopes over 2-5%.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Where present, shallow soils have limited effective
rooting depths restricting moisture holding capacity:
• PAWC less than 80mm, with assumed rooting  

depth to 80cm.

Exposure to prolonged high summer temperatures can 
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a wide range of land uses with mainly 
minor (class2) and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard

Apple, Grapes, Lychee, Longan, Macadamia,
Mango, Stonefruit.

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, Tobacco,
Tea Tree.

• Pastures for grazing, hay and seed production.

Productivity Features: 
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth  greater than 1.0m.

• High permeability and good drainage.
• Moderately acid to neutral surface soil (pH 5.8-7.0).

Moderately acid to neutral subsoil (pH 5.8-7.5).
• Good soil workability. 
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Losses from deep drainage and runoff can occur.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Reduced machinery use prevents soil compaction and  

ensures good permeability and plant root development.
• Use crop rotations to avoid pest and disease build-up.



Australian Soil Classification: Red Kandosol

Great Soil Group: Red Earth

Horizon Lower depth Description of major characteristics

A1/Ap 0.08 to 0.30m Dark to grey to yellow-brown; loamy sand to fine sandy 
loam; many quartz gravels; apedal; clear to gradual 
change to; 

A2 0.25 to 0.70m Occasionally bleached; grey to yellow-brown; loamy 
sand to light sandy clay loam; many quartz gravels;
apedal; clear to gradual change to-;

A3 0.45 to 0.70m Grey to yellow-brown; loamy sand to fine sandy clay loam;   
(where present) many quartz gravels; apedal; gradual change to-;

B1 0.60 to 1.00m Brown to red-brown; sandy loam to fine sandy clay loam;
many quartz gravels; apedal diffuse change to-;

B2 to 1.50m+ Red to red-brown; occasionally a few pale, grey or orange 
mottles; sandy loam to fine sandy clay loam; many
quartz gravels; apedal.

Phases: FmS Fumar Shallow phase: As for Fumar above but with weathered parent material limiting
soil depth to <1.0m.

Associated soils: Atlanta, Colledge, Dimbulah or Morganbury soil on upper slope positions and hill crests
Nullinga, Nicotine or Narcoic soil types and their phases on lower slope positions.

Soil:
Deep grey to yellow-brown apedal sandy loams grading to red apedal loamy sands to sandy clay loams; moderately acid 
to neutral (pH 5.8-7.5);  gravelly.

Landform and Geology:

• Mid to upper slopes of gently inclined fans and low hills 
and rises.

• Colluvial and some residual soils derived from 
granitic rock.

Vegetation:
Low open woodlands of Bloodwood with Box and some
Ironbark, Ironwood, Ash and Kurrajong, and an understorey 
of Grevillea sp., Quinine tree, and a grass cover of Kangaroo 
grass, Black and Giant Speargrass.

Area:  910 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Leadingham (Ld)

Land Use Suitability:
Suitability varies across this soil.  Generally suitable for 
a very limited number of land uses with moderate
(class 3) limitations:
• Tea Tree.
• Pastures for grazing.

Suitability is reduced in areas where the risk of high 
groundwaters or sub-soil salinisation hazard occurs.

Suitable for Cashew, Mango, Navy Bean, Rice, Sugar 
Cane and Pastures for hay and seed where there is 
negligible salinity and sodicity effect.  

Productivity Features:
• Moderate plant available soil moisture holding capacity

where no salinity/sodicity effect occurs:
PAWC  70-100mm/100cm 
Effective rooting depth greater than 1.0m .

• PAWC to 60mm with an assumed effective rooting depth 
to 0.6m where the salinity/sodicity effect is high.

• Moderately acid to neutral surface soil (pH 5.8-7.0).
Mildly to strongly alkaline subsoil (pH 8.0-9.5).

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Characteristics

Limitations to Land Use:
Moderate to low permeability and poor drainage.
• Subject to prolonged seasonal waterlogging limiting

land uses and machinery access.

Saline subsoils are typical:
• Some areas have high subsoil salinity (EC over 

2dS/m) within the rootzone.

High potential saline groundwater hazard in the Arriga
and Biboohra-Douglas Creek areas:
• Rising groundwaters will cause land degradation.

Alkaline soils have decreased nutrient availability.

Sodic (ESP >15%) and magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Hardsetting loamy/silty surface soil, pulverises easily 
with tillage; crusting and surface seal common.

Moderately high soil erodibility on slopes over 2%.

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity
through soil sampling and testing.

Match irrigation practices to permeability and drainage
rates, PAWC and plant needs.  
• Soils waterlog readily; attention to drainage required.

Soil conservation measures:
• Conservation cropping practices. 
• Contour banking on slopes over 2%.
• 5% maximum cultivation slope limit for annual crops.
• Stubble retention improves infiltration and will also

condition the surface soils.

500m maximum recommended row length for furrow/
flood irrigation with a maximum 0.7% slope along the plant 
row using trash blanketing.

Amelioration of saline/sodic and magnesic subsoils using 
gypsum to improve soil condition and help remove salts.

The above soil conservation practices will help to protect
the subsoils from tunnel and gully erosion.



Australian Soil Classification: Grey and Brown Sodic Dermosols and Sodosols

Great Soil Group: Solodic, Soloth Soils

Horizon Lower depth Description of major characteristics

A1 0.08 to 0.35m Dark, grey to brown; silty loam to fine sandy and
silty clay loam; apedal; abrupt to clear change to-;

A2 0.20 to 0.65m Bleached, grey to (pale) brown; some yellow and
brown mottles; sandy and silty loams to fine sandy 
clay loam; apedal; a few fine manganiferous nodules;
abrupt to clear change to-;

B1 0.40 to 0.85m Grey-brown to olive-brown to yellow; some yellow, 
red or orange mottles; sandy/silty light to medium clay;  
some metamorphic and quartz gravels; moderate to
strong coarse structure; a few to many manganiferous 
nodules; clear to diffuse change to-;

B2 to 1.50m + Grey, grey-brown to yellow-brown; many yellow, red, 
grey or brown mottles; silty light clay to medium-heavy 
clay (sandy); some metamorphic and quartz gravels; 
moderate to stronge coarse structure; many manganiferous 
nodules. 

Phases: LdP Leadingham Pan phase: As for Leadingham above but with indurated hardpan, or abundant
(>50%) fine to coarse manganiferous nodules forming a rudimentary hardpan from 0.65 
to 1.30m.

LdPmX Leadingham-Penman Complex:  Dominantly Leadingham soils with minor areas of 
Penman soils forming a complex landscape pattern.

LdS Leadingham Shallow phase:  As for Leadingham above but with weathered parent material
limiting soil depth to 0.80 to 1.30m.

Associated soils: Donlen, McLeod, Mulligan and Murphy soil types and their phases on upper slope positions.
Penman, Algoma and Arriga soils in drainage depressions and on old alluvial floodplains.

Soil:
Deep soils with pale grey-brown silty loams to sandy clay loams overlying mottled grey to brown and yellow pedal light
to medium clays; alkaline (pH 8.0-9.5); nodular and sodic/saline; occasionally neutral and gravelly in places.

Landform and Geology:
• High levees of major streams and some prior streams; floodplains

and distal ends of very gently to gently inclined fans.
• Older alluvium and some colluvium derived from 

weathered metamorphic rock.

Vegetation:
Low open woodland of Box and Poplar gum with some
Bloodwood and an understorey of Broadleaf Tea Tree,
Black Tea Tree and a grass cover of Speargrasses,
Arundinella sp. and Dicanthium sp.

Area:  2807 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Morganbury (Mb)

Land Use Characteristics

Productivity Features:
• High plant available soil moisture holding capacity:

PAWC  90-120mm/100cm.
Effective rooting depth greater than 1.0m.

• High permeability and good drainage.
• Good soil workability.
• Slightly acid to neutral  surface soils (pH 6.0-7.0).

Moderately acid to neutral subsoil (pH 5.8-7.5).

Limitations to Land Use:
There are few limitations to agricultural land uses 
associated with this soil type.

Moderate soil erodibility: 
• Loamy surface soils with slopes over 2-5%.

Surface soils are mildly to moderately adhesive to root 
crops at harvest.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Land Use Suitability:
Suitable for a wide range of land uses with negligible 
(class 1) to minor (class 2) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee,

Custard Apple, Grape, Longan, Lychee,
Macadamia, Mango, Stonefruit. 

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, 
Tea Tree, Tobacco.

• Pastures for grazing, hay and seed production.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Losses from deep drainage and runoff can occur.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain grassed inter-rows in tree crops.
• Reduced machinery use ensures good permeability

and plant root development.
• Use crop rotations to avoid pest and disease build-up. 

Soils of the Mareeba-Dimbulah Irrigation Area



Australian Soil Classification: Red Kandosol, some Chromosols 

Great Soil Group: Red Earth, some Podzolic Red Earth soil

Horizon Lower depth Description

A1/Ap 0.10 to 0.35m Brown; sandy loam to sandy clay loam; some
quartz gravels; apedal; clear to gradual change to-;

A2 0.10 to 0.50m Occasionally bleached, yellow-brown to brown; 
(where present) sandy loam to sandy clay loam; some quartz 

gravels; apedal; gradual to diffuse change to-;

A3 0.18 to 0.60m Red-brown to yellow-red; sandy clay loam  
(where present) to clay loam; a few to many quartz gravels; 

some fine ferromanganiferous nodules; 
clear to diffuse change to-;

B1 0.25 to 1.05m Red-brown to red; clay loam, sandy to sandy light
clay; some quartz gravels; apedal; some fine ferro-
manganiferous nodules; diffuse change to-;

B2 0.30 to 1.60m+ Red; clay loam to sandy light-medium clay;
a few to many quartz gravels; apedal; some fine 
ferromanganiferous nodules.

Variants: MbB Morganbury Brown Variant:  Soils with predominantly browner subsoil colour and 
with a higher coarse sand and fine gravel content.

Associated soils: Nullinga Shallow phase on upper slopes, Nullinga with Nicotine, Nicotine Yellow 
and Algoma in lower slopes positions and depressions with poor landscape drainage.

Soil:
Deep to very deep soils with brown sandy loams to sandy clay loams grading to red apedal sandy clay loams to sandy 
clays; moderately acid to neutral (pH 5.8-7.5); gravelly.

Landform and Geology:
• Formed on gently inclined upper to mid-slopes of fans 

on undulating hills and rises
• Colluvial and residual soils derived mainly from granitic 

and some rhyolitic rock.

Vegetation:
Low open woodlands of Bloodwood with Box, Stringybark, 
Ironbark and some Ironwood, Red Ash and Kurrajong, and an 
understorey of Beefwood, Quinine tree, Silver Wattle and some
Black Wattle, and a grass cover of Kangaroo grass, Aristida sp. 
and Black and Giant Speargrass.

Area:  3360 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Soils of the Mareeba-Dimbulah Irrigation Area

McLeod  (Mc)

Land Use Characteristics
Productivity Features:
• Low plant available soil moisture holding capacity:

PAWC less than 60mm with assumed effective 
rooting depth to 60cm.
(PAWC increases to 70-100mm/100cm with increased
effective rooting depth.)

• Moderately acid to neutral surface soils (pH 5.8-7.0).
Neutral to alkaline subsoils (pH 7.0->8.0).

Limitations to Land Use: 
Low permeability and poor drainage: 
• Subject to prolonged seasonal waterlogging limiting

land uses and machinery access.

Low to moderate soil erodibility:
• Loamy surface soils with slopes near 2%.
• Poor internal drainage increases risk of erosive runoff.

Hardsetting loamy surface soil, pulverises easily 
with tillage; crusting and surface seal common.

Where present, deeper heavier clays tend to be sodic
(ESP >6), magnesic (Ca:Mg <1) and Alkaline
(pH >8.5):
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.
• Alkalinity restricts nutrient availability to plants.

Minor to moderate salinity effect especially where
subsoil clays occur:
• Root zone salinity of EC 1-2dS/m has been recorded

in some places.

Management Recommendations:
Assess soil depth, sodicity, Ca:Mg and for the presence of 
salinity through soil sampling and testing.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Sandy surface soils requires more frequent irrigations.  
• Attention to drainage is required.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 5% maximum cultivation slope limit for annual crops.

Deep ripping of hardpan to improve rooting depth and 
drainage is needed where deeper clays occur.

Mounding on plant row would be required for most crops.

Amelioration of sodic/magnesic and alkaline clays with 
gypsum to improve subsoil condition.

The above soil conservation practices will help to protect
the subsoils from tunnel and gully erosion.    

Land Use Suitability:
Generally only suitable for a limited number of land uses 
with predominantly moderate (class 3) limitations:
• Tea Tree, Salad Vegetable. 
• Pastures for grazing

Marginal or presently unsuitable for most other land uses
due to shallow soil depth and poor landscape drainage.  

Suitable also for Cashew, Mango, Navy Bean, Sugar Cane 
and Pastures for hay and seed production if and where 
soil depth and drainage is improved.



Area:  890 ha

Soil:
Shallow to moderately deep soils with yellow-brown to grey apedal sandy loams to nodular sandy clay loams and light
sandy clay loams overlying continuous hardpan; slightly acid to neutral (pH 5.5-7.0); hardpan overlying weathered 
bedrock or mottled, nodular, pedal, grey light to medium clay that is neutral to alkaline (pH 7.0-9.5).

Landform and Geology:
• Level to gently undulating plains and very gently to gently

inclined lower slopes of fans on low hills and rises.
• Colluvium derived from metamorphic rock

Vegetation:
Low open woodlands of Paperbarked Tea Tree, 
Bloodwood and Box,and an understorey of  Pandanus sp., 
Beefwood, Quinine tree, and a grass cover of Aristida sp., 
Black and Giant Speargrass.

Australian Soil Classification: Leptic Tenosol, Yellow-brown Kandosol
or Chromosol

Great Soil Group: Lithosol, Lateritic Podzolic Soil

Horizon Lower depth Description of major characteristics

A1 0.08 to 0.15m Brown to dark; sandy loam to sandy clay loam; some
metamorphic and quartz gravels; apedal; some ferro-
manganiferous nodules; clear change to-;

A2/A21 0.20 to 0.60m Occasionally bleached, yellow-brown to grey; sandy 
loam to clay loam; a few to many metamorphic 
and quartz gravels; apedal; some ferromanganiferous
nodules; clear to gradual change to-;

A22 0.45 to 0.50m Occasionally bleached, yellow-brown to yellow-grey; 
(where present) sandy loam to clay loam; some metamorphic and 

quartz gravels; apedal; many ferromanganiferous  
nodules; clear to gradual change to-;

Pan 0.45 to 0.70m+ Strongly to very strongly cemented massive to nodular
manganiferous or ferricrete pan.  At times underlain by 
weathered metamorphic bedrock or by a clay B horizon.

B 0.30 to 1.00m + Yellow-brown to grey; many yellow, red or grey mottles; 
(where present) sandy clay loam to sandy light to medium clay; a few to 

many metamorphic gravels; moderately structured; many 
to abundant fine to coarse ferromanganiferous nodules.

Associated soils: Cobra, Masterton, Mulligan soils on upper slope positions.
Penman, Leadingham and Murphy soils on the lower fans and level floodplains.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin, DNR Mareeba, 1997. 



Morgan  (Mg)

Land Use Characteristics

Productivity Features:

• High plant available soil moisture holding capacity:
PAWC over 90-120mm/100cm.
Effective rooting depth greater than 1.0m.

• Slightly acid to neutral surface soil (pH 6.5-7.0).
Neutral to alkaline (pH 7.0-8.5).

• Low soil erodibility; clayey surface soils with most slopes 
less than 2%.

Limitations to Land Use: 
Moderate to low permeability and poor drainage:
• Subject to prolonged seasonal waterlogging and poor 

surface runoff limiting most land uses and machinery 
access.

Surface soils are cloddy and hardsetting:
• Difficult to cultivate and to achieve a good tilth

when wet.

High levels of gravels, cobbles or rock may be found 
within the profile and on the surface which prevents
cultivation.

Alkaline soils have reduced nutrient availablity.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Sodic (ESP >6) and magnesic (Ca:Mg<1) problems 
arising from groundwater springs.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a limited number of land uses with 
mainly moderate (class 3) limitations:
• Cashew, Mango.
• Rice, Sorghum, Sugar Cane, Tea Tree, 
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where a high percentage 
of rock or boulder occurs.

Management Recommendations:
Continual rock picking needed for areas with high levels 
of rock found at the surface to enable cultivation.

Assess for potential sodicity and high magnesium problems
through soil testing and analysis.

Match irrigation practices to infiltration, permeability and 
drainage rates, PAWC and plant needs:  
• Attention to drainage is required due to waterlogging risk.

Soil conservation measures:
• Conservation cropping practices. 
• Contour banking on slopes over 3%.
• Maintain grassed inter-row spaces in tree crops.
• Reduced machinery use prevents soil compaction and 

ensures improved permeability and plant root development.

Amelioration of sodic and magnesic soils with gypsum
to improve subsoil condition and drainage.



This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 

Australian Soil Classification: Black, Grey or Brown Vertosol, 

occasional Dermosol.

Great Soil Group: Black Earth, occasional Grey or Brown Clay.

Profile Morphology:

Horizon Lower depth Description

A1/A11 0.01 to 0.22m Dark to grey to brown; silty light clay to medium clay; some 
basalt gravels, cobbles or stones; moderate to strong medium 
to coarse structure; some fine ferromanganiferous nodules; 
sharp to clear change to-;

A12 0.10 to 0.30m Dark to grey to brown; occasionally some red or orange mottles;
(where present) light to medium clay; some basalt gravels, cobbles or stones; 

moderate to strong coarse structure; some ferromanganiferous 
nodules; clear change to-;

B1 0.10 to 0.45m Grey to grey-brown; occasionally a few red mottles; light to
(where present) medium clay; some basalt gravels, cobbles or stones; moderate 

to strong coarse structure; a few to many ferromanganiferous 
nodules; gradual change to-;

B2 1.30m + Dark, grey to yellow-grey; some grey, yellow or orange mottles; 
light-medium to heavy clay; some basalt gravels, cobbles or
stones; moderate to strong coarse structure; a few to many ferro-
manganiferous nodules; diffuse to-;

B3 1.45m+ Dark to grey; occasionally some orange mottles; light-medium to 
heavy clay; some basalt gravels, cobbles or stones; moderate to strong 
coarse structure; many ferromanganiferous nodules; diffuse change to-;

B/C 0.80 to 1.50m+ Grey to yellow-brown; light to medium heavy clay; many to 
abundant basalt gravels, cobbles or stones and decomposing tuff;
many ferromanganiferous nodules.

Associated soils: Tolga and Walkamin and Ray soils in more elevated and upper slope postions.  

Soil:
Moderately deep to deep dark to grey or brown gravelly, pedal clays; neutral to alkaline (pH 7.0 to 8.5); mottled, nodular 
and rocky in places; seasonally cracking and self mulching surface is common.

Landform and Geology:
• Drainage depressions and swamps.  Groundwater springs are common.
• Residual soils derived from Basalt rock.

Vegetation:
Scattered Box and Poplar Gum with an occasional Bloodwood,
Bluegum and Ironbark, and a sparse grass cover  of reeds, 
sedges and other swamp grasses.

Area:  220 ha



Mulligan  (Ml)

Land Use Characteristics
Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth greater than 1.0m.

• Moderately acid to neutral surface soil  (pH 5.5-7.5).
Slightly acid to mildly alkaline subsoil (pH 6.0-8.0).

• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use:
Moderate permeability and imperfect drainage: 
• Subject to mild waterlogging which could limit some

land uses and machinery access.

Moderate soil erodibility: 
• Sandy surface soils with slopes usually over 2%.

Subsoils may be sodic (ESP >6%) and/or magnesic 
(Ca:Mg <1) in some places:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Shallow soils and soils with pans have restricted rooting
depths and reduced water holding capacities:
• PAWC less than 80mm with assumed rooting depth 

to 80cm. 

Some areas of this soil are at risk of developing subsoil
salinisation problems and rising groundwaters in the
Arriga, Biboohra and Leadingham Creek areas.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a range of land uses with moderate (class 3) 
and some minor (class 2) limitations:
• Cashew, Longan, Lychee, Mango.
• Heavy Vegetables, Maize, Navy Bean, Peanut, 

Salad Vegetables, Sorghum, Sugar Cane,
Tea Tree, Tobacco.

• Pastures for grazing and hay and seed production.

Suitability can improve with improvements to drainage.

Management Recommendations:
Match irrigation practices to permeability and drainage
rates, PAWC and plant needs: 
• Deep drainage losses can occur.

Soil conservation measures:
• Conservation cropping practices with contour banking

on slopes over 2%.
• Maintain inter-row grass cover in tree crops. 
• 8% maximum cultivation slope limit for annual crops.
• Stubble retention helps to protect the sandy surface soils

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.

500m maximum recommended row length for furrow/ 
flood irrigation with a maximum 0.7% slope along the
plant row using trash blanketing.

Amelioration of sodic/magnesic subsoils with gypsum
or lime, depending upon pH, to improve condition and 
prevent subsoil degradation.



Australian Soil Classification: Yellow Chromosol

Great Soil Group: Yellow Podzolic soil

Horizon Lower depth Description of major characteristics

A1 0.05 to 0.35m Dark, grey-brown; loamy sand to fine sandy loam;
apedal; clear to gradual change to-;

A2 0.20 to 0.45m Bleached, (light) grey to yellow; loamy sand to fine 
sandy loam; apedal; clear to gradual change to-;

A3 0.30 to 0.75m (Light) yellow-grey to yellow-brown; occasionally  
(where present) some orange, red or yellow mottles; sandy loam to

fine sandy clay loam; some metamorphic and quartz  
gravels; apedal to weak medium structure; some fine
manganiferous nodules; clear to gradual change to-;

B1 0.40 to 1.20m Yellow-brown; a few to many yellow, red or orange 
(where present) mottles; sandy clay loam to fine sandy light clay; some  

metamorphic and quartz gravels; weak to moderate  
medium structure; some manganiferous nodules; gradual   
to diffuse change to-;

B2 0.70 to 1.60m + Yellow-brown; many yellow, red, orange or grey mottles; 
clay loam to (fine sandy) light clay, increasing to medium
clay with depth; occasionally many metamorphic and
quartz gravels; moderate medium structure; a few to many 
manganiferous nodules.

Phases: MlG Mulligan Gravelly phase:  As for Mulligan above but with >20% gravels throughout.
MlP Mulligan Pan phase:  As for Mulligan above but with abundant (>50%) fine to coarse 

manganiferous nodules forming a rudimentary hardpan layer, or with an indurated layer, 
from 0.80-1.30m.

MlS Mulligan Shallow phase:  (See appropriate fact sheet for description)

Associated soils: Masterton and/or Cobra soil types on upper slope postions; Murphy and Donlen
soil types and their phases in lower slope positions with poorer landscape drainage.

Soil:
Deep soils with thick pale sandy loams overlying mottled yellow to yellow-brown pedal sandy light to medium clays; 
slightly acid to mildly alkaline (pH 6.0-8.0); occasionally gravelly and nodular.

Landform and Geology:
• Gently inclined mid to upper slopes of hillslopes and fans and  

elevated portions of gently undulating plains.
• Residual and colluvial soils formed from weathered 

metamorphic rock

Vegetation:
Low open woodlands of Box with Bloodwood and Poplar 
Gum, and an understorey of Beefwood, Quinine,Wattle, 
Soap Bush  and some Broad-leaf Tea Tree, and a grass 
cover of Black Speargrass, Aristida sp. and Golden Beard grass.

Area:  4395 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Soils of the Mareeba-Dimbulah Irrigation Area

Mulligan Shallow  (MlS)

Land Use Characteristics
Productivity Features:
• Moderate to low plant available soil moisture holding 

capacity:
PAWC less than 80mm with an  
assumed effective rooting depth to 0.80m.

• Moderately acid to neutral surface soil  (pH 5.5-7.0).
Slightly acid to mildly alkaline subsoil (pH 6.0-8.0).

• Good soil workability. 
• No restriction to seedling germination or emergence

or harvest of root crops.

Limitations to Land Use: 
Moderate permeability and imperfect drainage: 
• Subject to mild waterlogging which could limit

some land uses and machinery access.

Moderate to high soil erodibility: 
• Sandy and loamy surface soils with slopes usually 

over 2%.
• Shallower soils allow runoff to form rapidly.

In some places high surface gravel contents restricts
cultivation.

In some places the surface soils may be hardsetting
and have a narrow moisture range.

Subsoils may be sodic (ESP >6%) and/or magnesic 
(Ca:Mg <1) in some places:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Shallow soils with sandy textured surfaces require more

frequent irrigations.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• Maintain grassed inter-row spaces in tree crops. 
• 5% maximum cultivation slope limit for annual crops.
• Stubble retention protects the light textured sandy 

surface soils and improves water holding capacity.
• Use crop rotations to avoid pest and disease build-up.

500m maximum row length for furrow/flood irrigation
with a maximum 0.7% slope along the plant row using
trash blanketing.

Amelioration of sodic/magnesic subsoils with gypsum
or lime, depending upon pH, to improve condition and 
prevent subsoil degradation.

Land Use Suitability:
Suitable for a range of land uses but with mainly 
moderate (class 3) limitations:
• Cashew, Longan, Lychee, Mango.
• Heavy Vegetables, Maize, Navy Bean, Peanut,  

Salad Vegetables, Sorghum, Sugar Cane, Tea Tree,
Tobacco.

• Pastures for grazing, hay and seed production.

Suitability can improve with improvements to soil 
depth and drainage.



Area:  3300 ha

Soil:
Moderately deep soils with pale sandy loams grading to mottled yellow to yellow-brown pedal clay loams to light-medium 
clays; slightly acid to mildly alkaline (pH 6.0-8.0);  gravelly and nodular.

Landform and Geology:
• Gently inclined mid to upper slopes of hillslopes and fans

and elevated portions of gently undulating plains.
• Residual and colluvial soils formed from weathered 

metamorphic rock.

Vegetation:
Low open woodlands of Box with Bloodwood and Poplar 
Gum, and an understorey of Beefwood, Quinine, Wattle and 
some Tea Tree, and a grass cover of Black Speargrass,
Aristida sp. and Golden Beard grass.

Australian Soil Classification: Yellow Chromosol

Great Soil Group: Yellow Podzolic soil

Horizon Lower depth Description

A1 0.05 to 0.28m Dark to grey to brown; loamy sand to light sandy clay 
loam; some metamorphic and quartz gravels; apedal;
some ferromanganiferous nodules; clear change to-;

A2e 0.15 to 0.60m Bleached, grey to yellow; loamy sand to light sandy
clay loam; some metamorphic and quartz gravels;
apedal;  some ferromanganiferous nodules; clear to 
gradual change to-;

A3/B1 0.40 to 0.70m Yellow to yellow-brown; some orange or red mottles; 
(where present) fine sandy clay loam to sandy light clay; a few to many 

metamorphic and quartz gravels; apedal to weak medium 
structure; some fine ferromanganiferous nodules; gradual 
change to-;

B2 0.70 to 1.00m Yellow to yellow-brown; a few to many red, orange or
grey mottles; clay loam to light to medium clay; a few
to many metamorphic and quartz gravels; moderate 
medium structure; a few to many ferromanganiferous 
nodules; gradual to diffuse change to-;

B3/B-C 0.80 to 1.30m+ Yellow-grey to yellow; a few to many yellow, orange or red
mottles; light to medium clay, many to abundant metamorphic
gravels; apedal; some ferromanganiferous nodules.

C Abundant metamorphic gravels and cobbles and decomposing parent material

Associated soils: Masterton and/or Cobra and Mulligan soil types on upper slope positions 
McLeod, Murphy and Donlen soil types together or in lower slope positions with 
poorer landscape drainage.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Murphy  (Mp)

Land Use Characteristics
Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Moderately acid to neutral surface soil (pH 5.5-7.0).
Moderately acid to mildly alkaline subsoil (pH 5.8-8.0).

• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use:
Moderate permeability and poor drainage. 
• Subject to prolonged seasonal waterlogging limiting

land uses and machinery access.

Sodic (ESP > 6%) and magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified

Moderate soil erosion potential:
• Sandy surface soils with slopes usually over 2%.

Rising groundwater and subsoil salinisation hazard in
the Arriga, Leadingham Creek and Biboohra areas.

Where occurring, heavier textured surface soils are
hardsetting.

Where occurring, hardpans or shallow soils reduce
effective rooting depths and soil moisture availability:
• PAWC less than 80mm with assumed rooting depth 

to 80cm.

Land Use Suitability:
Suitable for a limited range of land uses with
mainly moderate (class 3) limitations:
• Cashew, Mango. 
• Navy Bean, Sugar Cane, Tea Tree.
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where the risk of high
groundwaters or sub-soil salinisation hazard occurs.

Suitability will improve with improvements to drainage.

Management Recommendations:
Assess sodicity, Ca:Mg and for the possible presence of
salinity through soil sampling and testing.

Match irrigation practices to permeability and drainage
rates, PAWC and plant needs.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• Maintain grassed inter-row spaces in tree crops. 
• 5% maximum cultivation slope limit for annual crops.
• Stubble retention helps protect the light textured sandy 
surface soils and improves water holding capacity.

500m maximum recommended row length for furrow/
flood irrigation with a maximum 0.7% slope along the 
plant row using trash blanketing.

Mounding along the plant row of most crops for improved 
drainage.

Amelioration of sodic and magnesic soils with gypsum
or lime, depending upon pH, to improve subsoil condition
and prevent subsoil degradation.

Soils of the Mareeba-Dimbulah Irrigation Area



Australian Soil Classification: Grey Chromosol

Great Soil Group: Gleyed Podzolic Soil

Horizon Lower depth Description of major characteristics

A1 0.05 to 0.35m Grey-brown to yellow-brown; loamy sand to fine sandy
loam/clay loam; apedal; clear to gradual change to-;

A2 0.15 to 0.65m Bleached, grey to (pale) brown;  some yellow or
orange mottles; loamy fine sand to fine sandy loam/
clay loam; apedal; gradual to diffuse change to-;

A3 0.40 to 1.05m Grey-brown to (pale) yellow; some yellow, orange or 
grey mottles; sandy loam to fine sandy clay loam; some
metamorphic and quartz gravels; apedal; some fine
manganiferous nodules; clear to gradual change to-;

B1 0.70 to 1.20m Grey to yellow-brown; a few to many yellow red or  
(where present) orange mottles; sandy clay loam to fine sandy light clay; 

some metamorphic and quartz gravels; moderate medium 
structure; some fine manganiferous nodules; gradual to 
diffuse change to-; 

B2 to 1.60m + Grey to yellow-brown; many yellow, red, orange or grey 
mottles; clay loam to fine sandy light clay, increasing
to medium clay with depth; a few to many metamorphic and 
quartz gravels; moderate to strong medium structure; many
manganiferous nodules; 

Phases: MpG Murphy Gravelly phase: As for Murphy above but with >20% gravel content throughout
the profile and on the surface.

MpP Murphy Pan phase: As for Murphy above but with an indurated hardpan or abundant
(>50%) fine to coarse manganiferous nodules forming a rudimentary hardpan layer 
from 0.80-1.35m.

MpS Murphy Shallow phase: As for Murphy above but with weathered parent material limiting
soil depth to 0.80-1.30m; gravelly and nodular throughout.

Associated soils: Masterton, Cobra, Donlen, and Mulligan soil types and their phases on the upper slopes.
McLeod, Leadingham, Arriga, Penman and Poplar soils and their phases and variants
on lower slope positions and in drainage depressions and on lower lying floodplains.

Soil:
Deep soils with thick pale sandy loams overlying mottled grey and yellow-grey pedal sodic sandy light to medium clays; 
moderately acid to mildly alkaline (pH 5.8-8.0); nodular and gravelly in places.

Landform and Geology:
• Lower slopes of fans on footslopes of low hills and rises

and level to gently undulating plains.
• Colluvial soils derived from weathered metamorphic rock.

Vegetation:
Low woodlands of Box with Bloodwood and Poplar gum,
and an understorey of Broadleaf Tea Tree, Quinine tree, 
Beefwood, Wattle and Pandanus sp. and a grass cover of 
Kangaroo grass, Black Spear grass and Panicum sp.

Area:  6690 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Masterton (Mt)

Land Use Characteristics
Productivity Features:
• Low plant available soil moisture holding capacity:

PAWC less than 60mm with an assumed 
effective rooting depth less than 0.6m.
(PAWC may increase to 80mm with an increase in 
rooting depth.)

• Moderate permeability and moderate to poor drainage,
depending upon position in landscape.

• Moderately to slightly acid surface soil (pH 5.5-6.5).
Slightly acid to mildly alkaline subsoil (pH 6.0-8.0). 

Limitations to Land Use:
The shallow depth of soil limits effective rooting depth 
and therefore soil moisture availability is low.

High gravel content throughout restricts regular 
cultivation and reduces soil moisture availability.

Moderate to high soil erosion potential:
• Sandy to loamy textured surface soils with slopes 

ranging from 2% to over 12%.

Hardsetting loamy to clayey surface soil.

There is a risk of sodicity and possibly salinity problems
in heavy textured subsoils where soils are poorly 
drained.

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Match irrigation practices to permeability and drainage
rates, PAWC and plant needs:  
• Soil can reach saturation very quickly.
• Soils can drain quickly.

Soil conservation measures:
• Conservation cropping practices with contour banking

on slopes over 2%.
• 5% maximum cultivation slope limit.
• Maintain inter-row grass cover in any tree crops.

Mounding will be needed along the plant row for any
crop.

Sodic and sometime saline subsoils require liming or
gypsum amelioration (depending upon pH) to improve 
subsoil drainage and prevent subsoil degradation.

Land Use Suitability:
Only suitable for a very limited number of land uses
with minor (class 2) to moderate (class 3) limitations:
• Tea Tree
• Pastures for grazing.

Marginal or presently unsuitable for most other land
uses due to depth of soil and inherent gravel content.  
Could be used for some tree crops such as Mango and 
Cashew where there is adequate depth of surface soil 
to allow mounding along the planting rows.  Other 
crops such as Sugar Cane, Navy Bean and other 
pastures could also be grown where soil is deeper than  
indicated and has a much lower gravel content.



Australian Soil Classification: Leptic Tenosol

Great Soil Group: Lithosol

Horizon Lower depth Description

A1 0.05 to 0.45m Dark, grey/yellow-brown; loamy sand to fine sandy
clay loam; some metamorphic gravels and cobbles;
apedal; some fine manganiferous nodules; clear to  
gradual change to-;

A2 0.15 to 0.65m Yellow-brown to brown; fine sandy loam to sandy
(where present) clay loam; some metamorphic gravels and cobbles;

apedal; some fine manganiferous nodules; gradual  
to diffuse change to-;

A3 0.30 to 0.70m Brown to yellow-brown; some red and yellow mottles;
(where present) loamy sand to sandy clay loam to clay; many 

metamorphic gravels and cobbles; apedal; many fine
manganiferous nodules; clear to diffuse change to-;

B/B2 0.30 to0.90m Grey-brown to yellow-brown; yellow and brown mottles; 
(where present) sandy clay loam to sandy medium clay; many to abundant

metamorphic gravelsand cobbles; apedal; some
manganiferous nodules; diffuse change to-; 

B3/C 0.30m + Grey-brown to yellow-brown; sandy clay loam to 
sandy medium clay;  abundant metamorphic gravels
and cobbles; apedal; some manganiferous nodules. 

C Weathered or shattered metamorphic parent material.

Associated soils: Cobra, Donlen, McLeod, and Mulligan soil types and their phases
with occasional Murphy soil on lower slope positions.

Soil:
Shallow to moderately deep soils with grey-brown to yellow-brown gravelly apedal sandy loams to sandy clay loams and 
clays overlying weathered parent material; slightly acid to mildly alkaline (pH 6.0-8.0); occasionally nodular.

Landform and Geology:
• Crests and upper slopes of gently inclined to rolling hills and 

rises, and pediments on lower slopes.
• Residual soils formed from weathered metamorphic rock

Vegetation:
Low open woodlands of  Narrow-leaved Ironbark and Box
with occasional Bloodwood and Poplar Gum, and an 
understorey of Cypress Pine, Tea Tree and Quinine tree,
and a grass cover of Aristida sp. Black and Giant Speargrass .

Area:  7180 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Narcotic  (Nc)

Land Use Characteristics
Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth greater than 1.0m.

• Acid to neutral surface soil (pH 5.8-7.0).
Moderately acid subsoil (pH 5.8-6.0).

• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use:
Moderate permeability and poor drainage:
• Susceptible to seasonal waterlogging limiting land 

uses and machinery access.

Possible magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Moderate soil erosion potential:
• Sandy surface soils with slopes of 2% or greater.
• Poor landscape drainage allows runoff to form

rapidly.

Where occurring, hardpans can restrict effective rooting 
depths and reduce moisture holding capacities:
• PAWC less than 80mm with assumed rooting depth 

to 80cm.
• Hardpans may be too deep and too strongly cemented

for standard deep ripping. 

Land Use Suitability:
Only suitable for a limited range of land uses with 
moderate (class 3) limitations:
• Cashew, Mango. 
• Navy Bean, Sugar Cane, Tea Tree, Tobacco.
• Pastures for grazing and hay and seed production.

Suitability will improve with improvements to drainage.

Management Recommendations:
Match irrigation practicesto permeability and drainage
rates, PAWC and plant needs:
• Soils waterlog easily, attention to drainage required.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 2%.
• Maintain grassed inter-row spaces in tree crops. 
• 5% maximum cultivation slope limit for annual crops.
• Stubble retention helps to protect the sandy surface soils

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.

500m maximum recommended row length for furrow/flood
irrigation with a maximum 0.7% slope along the plant row
using trash blanketing.

Crops may require mounding along the plant row to
increase soil depth for improved drainage.

Amelioration of magnesic subsoils with gypsum or lime,
depending upon pH, to increase Ca levels and help prevent
subsoil degradation.

Soils of the Mareeba-Dimbulah Irrigation Area



Australian Soil Classification: Brown to Grey Chromosol

Great Soil Group: Gleyed Podzolic Soil, nodular Gley Podzolic.

Horizon Lower depth Description of major characteristics

A1 0.08 to 0.35m Dark to grey to brown; loamy sand to sandy loam; 
a few to many quartz gravels; apedal; clear change to-;

A2/A21 0.15 to 0.55m Bleached; grey to (pale) yellow-brown; loamy fine sand; 
a few to many quartrz gravels; apedal; clear to gradual 
change to-;

A22 0.35 to 0.65m Bleached; grey-brown to (pale) yellow-brown; loamy fine 
(where present) sand; a few to many quartz gravels; apedal;  clear to 

gradual change to-;

A3/B1 0.35 to 1.20m Yellow-brown to grey; a few to many yellow, red or  
orange mottles; sandy loam to clay loam; many gravels;
gravels; apedal;  some ferromanganiferous nodules; 
diffuse change to-; 

B2 0.90 to 1.70m+ Yellow-brown to grey; many yellow, red, orange or grey 
mottles; clay loam to fine sandy light-medium clay; 
many quartz gravels; apedal to moderately structured; many
fine to coarse ferromanganiferous nodules; 

Pan variable depth Abundant fine to coarse ferromanganiferous nodules or a 
(where present) continuous moderately to strongly cemented nodular and

siliceous hardpan underlain by grey to brown mottled 
medium clays.

Associated soils: Morganbury, Sorenson, Nullinga and Nicotine soils in elevated upper slope positions.
Algoma, Penman and Arriga and occasionally Leadingham soils on outwash fans and
plains below.

Soil:
Deep soils with thick pale loamy sand overlying mottled yellow-brown to grey sandy light to medium clays; 
moderately acid (pH 5.8-6.0); nodular and gravelly; underlain by nodular hardpan in places.

Landform and Geology:
• Level to gently undulating plains, and gently inclined lower 

slopes of fans on the footslopes of low hills and rises.
• Colluvial soils derived from weathered granitic rock.

Vegetation:
Low woodlands of Box with Bloodwood and Poplar gum,
and an understorey of Broadleaf Tea Tree, Quinine tree, 
Beefwood, Grevillea sp.,Wattle and Pandanus sp. and a 
grass cover of Kangaroo, Giant Speargrass and Panicum sp.

Area:  2020 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Nullinga (Nl)

Land Use Characteristics

Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth greater than 100cm.

• Good soil workability. 
• No restriction to plant germination and harvest 

of root crops.
• Moderately acid to neutral surface soil (pH 5.8-7.0).

Moderately acid to neutral subsoil (pH 5.8-7.0).

Limitations to Land Use:
Moderate permeability and imperfect drainage: 
• Subject to mild seasonal waterlogging which could

limit landuses and machinery access.

Moderate to high soil erodibility:
• Sandy surface soils with slopes generally over 2-5%.

Where present, the shallower sandier phase soils have
restricted rooting depths and reduced water holding
capacity:
• PAWC less than 80mm with rooting depth to 80cm.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Irrigation practices matching permeability and drainage 
rates, PAWC and plant needs are required:  
• Losses from deep drainage and runoff can occur.
• Deeper sandy surface soils require more frequent

irrigation for shallow rooted crops.

Soil conservation measures:  
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Stubble retention improves water holding capacity 

of sandy textured surface soils.
• Reduced machinery use ensures good permeability

and plant root development.
• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability: 
Suitable for a range of land uses with mainly moderate 
(class 3) and some minor (class 2) limitations:
• Cashew, Longans, Lychee, Mango. 
• Heavy Vegetables, Maize, Navy Bean, Peanut, 

Salad Vegetables, Sorghum, Sugar Cane, 
Tea Tree, Tobacco.

• Pasture crops for grazing, hay and seed production.

Suitability can improve with improvements to drainage.



Australian Soil Classification:   Yellow Chromosol, some Kandosol or Dermosol

Great Soil Group: Yellow Podzolic Soil, some Yellow Earth

Horizon Lower depth Description

A1/Ap 0.07 to 0.25m Dark to grey; loamy sand to sandy  loam; many quartz
gravels; apedal; a few fine manganiferous nodules; abrupt 
to clear change to-;

A2 0.13 to 0.48m Occasionally bleached, grey to yellow-brown; loamy sand
to sandy loam; many quartz gravels; apedal; a few fine 
ferromanganiferous nodules; clear to gradual change to-;

A3/B1 0.20 to 0.75m Yellow-grey to yellow;  some grey, orange, red or yellow
mottles; sandy loam to clay loam; many quartz gravels;
apedal to weak fine structure; a few fine ferromanganiferous 
nodules; clear to gradual change to-;

B21 0.35 to 1.10m Yellow to grey; a few to many grey, orange, red or yellow 
mottles; sandy clay loam to sandy light to medium clay; 
many quartz gravels; apedal to weak fine structure; some 
fine ferromanganiferous nodules; gradual to diffuse change to-;

B22 1.05 to 1.50m+ Yellow to grey; many grey, orange, red or yellow mottles;  
clay loam to sandy light to medium clay; many quartz 
gravels; apedal to occasionally moderate medium structure; 
a few to many ferromanganiferous nodules.

Phases: NlS Nullinga Shallow Phase: Moderately deep duplex or gradational soils with thin to medium
gravelly grey-brown sandy loams grading to gravelly, mottled yellow-grey to yellow-
brown sandy clay loams 0.80 - 1.30m; overlying weathered granitic parent material 

Associated soils: Morganbury,  Dimbulah, Sorenson soils and their phases in upper slope positions. 
Nicotine and Algoma soils and their phases found in lower or footslope positions and 
depressions with poor landscape drainage.

Soil:
Deep soils with medium to thick fine gravelly grey to yellow-brown sandy loams overlying mottled fine gravelly apedal
yellow to grey sandy clay loams to sandy clay; slightly acid to neutral (pH 5.8-7.0); occasionally nodular.

Landform and Geology:
• Formed on gently inclined mid to lower slopes of fans 

on undulating hills, low hills and rises.
• Colluvial and residual soils derived from granitic rock.

Vegetation:
Low open woodlands of Bloodwood, Box and Ironbark 
with Ironwood, Poplar gum and Brachychiton, and an
understorey of Grevillea sp., Quinine tree and some 
Broadleaf Tea tree, and a grass cover of Kangaroo grass, 
Black and Giant Speargrass

Area: 1585 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Nicotine  (No)

Land Use Characteristics
Productivity Features:

• Low plant available soil moisture holding capacity:
PAWC less than 80mm/100cm.
Effective rooting depth greater than 1.0m.

• Slightly acid surface soil (pH 6.0-6.5).
Moderately acid to neutral (pH 5.5-7.0).

• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 

High permeability but with poor drainage:
• Subject to seasonal waterlogging limiting land uses

and machinery access.
• Subject to high leaching rates.

Moderate soil erodibility:
• Sandy soils with slopes generally over 2%.
• Poor landscape drainage allows runoff to form 

quickly.
Poorly drained sandy soils will easily erode if left 
unprotected as erosive runoff can form quickly.

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC, and plant needs:  
• Sandy textured soils require more frequent irrigations.
• Attention to drainage is required.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 5% maximum cultivation slope limit for annual crops.
• Maintain grassed inter-row spaces in tree crops.
• Stubble retention helps to protect the sandy surface soils 

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability:
Suitable for a limited range of land uses but with 
mainly moderate (class 3) limitations:
• Cashew, Mango.
• Navy Bean, Sugar Cane, Tobacco, Tea Tree.
• Pastures for grazing, hay and seed production.

Tends to be marginal or unsuitable for most land uses
in areas where prolonged seasonal waterlogging occurs.

Suitability will improve with improvements to drainage.



Australian Soil Classification: Bleached Leptic Tenosol

Great Soil Group: Siliceous Sand, some Grey Earthy Sand

Horizon Lower depth Description

A1 0.05 to 0.30m Dark, grey to grey-brown; sand to loamy sand, some quartz
gravels; apedal; clear to gradual change to-;

A2 0.30 to 1.20m Bleached, (pale) brown to white; sand to loamy sand; many 
quartz gravels; apedal; clear to gradual change to-;

A3 0.80 to 1.30m+ Pale brown to light grey; orange, grey and yellow mottles; 
sand to loamy sand; many quartz gravels; apedal; some 
manganiferous nodules; clear to gradual change to-; 

B1 0.80 to 1.40m Light yellow-brown to grey; a few to many orange, grey 
(where present) and yellow mottles; sand to sandy loam; a few to many 

quartz gravels; apedal; a few to many manganiferous  
nodules; clear to diffuse change to-;

B2 1.80m to 3.00m+ White to grey to light yellow-brown; a few to many orange, 
red and grey mottles; clayey sand to fine sandy clay loam; 
many quartz gravels; apedal; some manganiferous nodules.

D from 2.00m+ Mottled grey to yellow sandy to silty medium-heavy clays
(where present)

Associated soils: Morganbury, Dimbulah, Sorenson and Nullinga and Nicotine Yellow variant soils and 
their phases on upper slope positions.
Narcotic, Penman, Arriga and Algoma soils and their phases and variants on the lower 
outwash fans and level floodplains.

Soil:
Deep to very deep soils with bleached grey to pale yellow-brown apedal sands to light sandy clay loams; moderately acid
to neutral (pH 5.5-7.0); fine gravelly and occasionally mottled and nodular.

Landform and Geology:
• Lower footslopes of gently inclined fans off low hills and rises 

and gently undulating broad open drainage depressions.
• Colluvial soils derived from granitic rock.

Vegetation:
Low open woodlands of Box, Bloodwood and Poplar
gum , and an understorey of Paperbarked Tea Tree, 
Broadleaf Tea Tree and Pandanus sp., Wattle, Beefwood 
and Quinine tree and a grass cover of Black Speargrass
and Aristida sp.

Area:  1680 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Nicotine Yellow (NoY)

Productivity Features:

• Low plant available soil moisture holding capacity:
PAWC less than 80mm/100cm.
Effective rooting depth greater than 1.0m. 

• Neutral surface soil (pH 6.5-7.0).
Moderately acid to neutral subsoil (pH 5.5-7.0).

• Good soil workability.
• No restriction to seedling germination and 

emergence or harvest of root crops.

Limitations to Land use:
High permeability but with imperfect drainage:
• Subject to seasonal waterlogging limiting land uses

and machinery access.
• Subject to high leaching rates.

Moderate to high soil erodibility:
• Sandy soils with slopes generally over 2%.
• Poor landscape drainage allows runoff to form 

quickly.
Poorly drained sandy soils will easily erode if left 
unprotected as erosive runoff can form quickly.

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Soil can reach saturation very quickly.
• Sandy textured soils require more frequent irrigation.
• Attention to drainage is required.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 5% maximum cultivation slope limit for annual crops.
• Maintain grassed inter-rows in tree crops.
• Stubble retention helps to protect the sandy surface soil 
and improves its water holding capacity.

• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability:
Suitable for a range land uses but with mainly moderate 
(class 3) limitations. 
• Cashew, Longan, Lychee, Mango, Tea Tree.
• Heavy Vegetables, Maize, Navy Bean, Peanut 

Salad Vegetables, Sorghum, Sugar Cane, Tobacco.
• Pastures for grazing, hay and seed production.

Land Use Characteristics



Australian Soil Classification: Leptic Tenosol

Great Soil Group: Yellow Earthy Sand, some Podzols

Horizon Lower depth Description

A1 0.05 to 0.45m Grey to grey-brown; sand to loamy sand; some fine
quartz gravels; apedal; clear to gradual change to-;

A2 0.35 to 0.90m Occassionally bleached, (pale) yellow-brown to grey; 
sand to loamy sand; few to many fine quartz gravels;
apedal; clear to gradual change to-;

A3 0.70 to 1.05m Pale grey-brown to yellow; a few to many orange, grey 
and yellow mottles; sand to loamy sand; a few to many 
fine quartz gravels; apedal; clear to gradual change to-; 

B1 0.80 to 1.40m Light yellow-brown; a few to many orange, grey and
(where present) yellow mottles; sandy loam; a few to many fine quartz 

gravels; apedal; clear to diffuse change to-;

B2 1.50m+ Light yellow-brown; a few to many orange, red and grey 
mottles; clayey sand to light sandy clay loam; many fine 
quartz gravels; apedal; a few to many manganiferous 
nodules.

D from 1.80m+ Mottled grey to yellow sandy to silty medium-heavy clays

Associated soils: Morganbury, Dimbulah, Sorenson and Nullinga soils and their phases on upper slope 
positions.
Nicotine, Penman and Algoma soils and their phases on the lower outwash fans and 
level floodplains.

Area:   520 ha

Soil:
Deep to very deep soils with mottled apedal pale yellow-brown sand grading to mottled apedal light yellow-brown sands 
to light sandy clay loams; moderately acid to neutral (pH 5.5-7.0); fine gravelly and nodular.

Landform and Geology:

• Lower footslopes of gently inclined fans off low hills and rises 
and gently undulating broad open drainage depressions.

• Colluvial soils derived from granitic rock.

Vegetation:
Low open woodlands of Box, Bloodwood and Poplar
gum , and an understorey of Paperbarked Tea Tree, 
Broadleaf Tea Tree and Pandanus sp., Wattle, Beefwood 
and Quinine tree and a grass cover of Black Speargrass
and Aristida sp.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Price (Pi)

Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth greater than 1.0m.

• High permeability and good to rapid drainage.
• Moderately acid to neutral surface soil (pH 5.8-7.5).

Slightly acid to neutral subsoil (pH 6.0-7.5).
• Good soil workability.
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use:
There are few limitations to agricultural land uses
associated with this soil.

Moderate to high soil erosion potential:
• Sandy to loamy surface soils.
• Associated with streams, when exposed to running

water these soils can erode easily.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee 
(>33oC).

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Match irrigation practices to permeability and drainage
rates, PAWC and plant needs:  
• Deep sandy soils tend to drain rapidly.

Soil conservation measures:
• Conservation cropping practices. 
• Contour banking where slopes are over 2%.
• Maintain grassed inter-row spaces in tree crops.
• Use crop rotations to avoid pest and disease build-up.

Maintain vegetation cover along stream banks to 
prevent stream bank erosion.

Land Use Suitability:
Suitable for a wide range of land uses with negligible 
(class 1) to minor  (class 2) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard

Apple, Grapes, Longan, Lychee, Macadamia, Mango,
Stonefruit. 

• Heavy Vegetables, Maize, Navy Bean, Peanut, Salad 
Vegetables, Sorghum, Sugar Cane, Tea Tree, Tobacco.

• Pastures for grazing, hay and seed production.

Land Use Characteristics



Australian Soil Classification: Leptic Tenosols or Rudosols

Great Soil Group: Alluvial Soils

Horizon Lower depth Description

A1 0.10 to 0.30m Brown, yellow-brown to dark; loamy sand to fine sandy
clay loam; a few to many fine to medium quartz gravels;
apedal; clear to gradual change to-;

A12 0.28 to 0.40m Brown, yellow-brown to grey; loamy coarse sand to fine 
(where present) sandy loam; a few to many fine to medium quartz

gravels; apedal; clear to gradual change to-;

A2 0.50 to 1.00m Yellow,  yellow-brown to brown; sandy loam to fine sandy
clay loam; a few to many fine to medium quartz gravels;
apedal; gradual to diffuse change to-;

A3/B 1.30 to 1.50+m Yellow-brown to grey; sandy loam to fine sandy clay loam; 
a few to many fine to medium quartz gravels; apedal; gradual 
to diffuse change to-; 

D to 1.80m + Grey, yellow-brown to yellow; loamy coarse sand to sandy 
(where present) loam; many fine to medium quartz gravels; apedal. 

Note: ‘D’ horizon may occur at any depth throughout the soil.

Phases: PiK Price Coarse Sandy phase: As for Price above but with apedal coarse sandy to coarse sandy 
clay loam textures and many to abundant (>50% ) quartz gravels throughout.

PiPmX Price-Penman Complex: Predominantly Price soils with minor but significant areas of
Penman soils forming a complex landscape pattern.

Associated soils: Walsh, Emerald, Algoma and some Penman soils on higher elevated terraces, levees and
floodplains.

Area:  1575 ha

Soil:
Deep soils with brown to yellow to grey apedal sandy loams to clay loams; slightly acid to neutral (pH 6.0-7.5); occasional 
coarse sandy and fine gravelly D horizons occurring at variable depths.

Landform and Geology:
• Level to very gently undulating channel benches, levees and 

terrace flats along minor streams, and some prior streams 
and channel benches of major streams.

• Recent alluvium.

Vegetation:
Open woodlands of Bloodwood, Box, Moreton Bay Ash
with Poplar Gum, Beefwood and Ironwood, and a grass cover 
of Kangaroo Grass, Black and Giant Speargrass and
Aristida sp.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Poplar  (Pl)

Land Use Characteristics
Productivity Features:
• Very high plant available soil moisture holding capacity:

PAWC over 120mm/100cm 
Assumed effective rooting depth greater than 1.0m

• Moderately to mildly acid surface soil (pH5.5-6.5).
Variable, moderately acid to strongly alkaline subsoil 
(pH 6.0 - 8.0, 8.0-9.5).

• Low to moderate surface soil erodibility:
Clayey surface soils with slopes generally less than 2%.

Limitations to Land Use:
Low permeability and poor drainage:
• Subject to prolonged seasonal waterlogging and slow

surface runoff.
• Limited machinery access and many land uses.

High potential salinity and groundwater hazard:
• Some areas have high subsoil salinity (EC over 

2dS/m) within the rootzone.
• Some areas are at risk of rising saline groundwaters;

land degradation could occur.

Sodic (ESP>6%) and magnesic (Ca:Mg <1) subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Alkaline soils have decreased nutrient availability.

Hardsetting, strongly adhesive and cloddy surface soils:
• Difficult to cultivate when wet.

High soil profile salinity, saline groundwaters and 
excessive waterlogging can prevent cropping.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Generally suitable for a limited number of land uses
with moderate (class 3) limitations:
• Mango, Cashew
• Rice, Sugar Cane, Tea Tree.
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where the risk of  high
groundwater or sub-soil salinisation hazard occurs.

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity 
through soil sampling and testing.

Match irrigation practices to permeability and drainage
rates, PAWC and plant needs: 
• Soils waterlog easily;  attention to drainage.

Soil conservation measures:
• Conservation cropping practices. 
• Contour banking where slopes are over 2%.
• 5% maximum cultivation slope limit for annual crops.

Maximum 0.5% slope along the plant row for furrow/
flood irrigation using trash blanketing.

Prevent degradation and exposure of subsoils:
• Soil conservation measures will help to protect the

subsoils from structural decline and erosion.

Amelioration of alkaline, sodic/magnesic soils with 
gypsum to improve soil condition, help prevent subsoil 
degradation and to remove any salts.



Australian Soil Classification: Grey/Yellow Sodic Dermosol and Vertosol

Great Soil Group: Grey Clay

Horizon Lower depth Description

A1 0.03 to 0.30m Dark, grey/yellow-brown; a few to many orange and
grey mottles; fine sandy clay loam to medium clay; 
some metamorphic and quartz gravels; apedal to
strong medium structure; a few to many manganiferous 
nodules; abrupt to clear change to-;

A2 0.15 to 0.40m Grey to yellow-grey; a few to many yellow, orange and
(where present) grey mottles; fine sandy clay loam to light clay; some 

metamorphic and quartz gravels; apedal to strong medium
structured; some fine manganiferous nodules; clear to 
gradual change to-;

A3 0.25 to 0.40m Yellow-grey to grey; a few to many yellow and orange
(where present) mottles; light clay;  a few metamorphic and quartz

gravels; apedal to strong medium structured; a few to 
many manganiferous nodules; gradual to diffuse change to-;

B1 0.25 to 0.80m Yellow-brown to yellow/grey; a few to many orange,
yellow red and grey mottles; light to medium clay (silty); 
a few to many metamorphic and quartz gravels; strong
coarse structure; a few to many manganiferous nodules; 
gradual to diffuse change to-;

B2 to 2.00m + Grey to yellow-grey; a few to many yellow, grey, red,
orange or brown mottles; light to medium-heavy clay
(silty); a few to many metamorphic and quartz gravels; 
strong coarse structure; a few to many coarse manganiferous 
nodules and calcareous fragments.

Associated soils: Donlen, Mulligan and Murphy soil types and their phases on elevated positions.
Algoma and Penman soils and their phases on adjacent outwash and relict
alluvial plains.

Soil:
Deep soils with mottled yellow-grey pedal clay loams to medium clays grading to mottled grey pedal nodular light to 
to medium-heavy clays;  varying moderately acid or strongly alkaline (pH 6.0-9.5); nodular with calcareous fragments 
at depth, surface seasonally cracking in places.

Landform and Geology:
• Level to gently undulating plains and old alluvial

floodplains.  Pronounced gilgai formation in natural state.
• Old alluvial soils derived from metamorphic and

granitic rock.

Vegetation:
Low open woodlands of Box, Poplar gum and Bloodwood,
and an understorey of  Broadleaf Tea Tree and Quinine tree
and a grass cover of Kangaroo grass, Giant Speargrass and
some sedges.

Area:  1410 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Soils of the Mareeba-Dimbulah Irrigation Area

Penman  (Pm)

Land Use Characteristics
Productivity Features:
• High plant available soil moisture holding capacity:

PAWC  90-120mm/100cm 
Assumed effective rooting depth greater than 1.0m.

• Acid to slightly acid surface soil (pH 5.0-6.5). 
Moderately acid to mildly alkaline subsoil (pH 5.8-8.0);
Strongly alkaline subsoil (pH over 8.5) in some places.    

Limitations to Land Use: 
Low permeability and poor drainage. 
• Subject to prolonged seasonal waterlogging limiting

machinery access and many land uses.

High potential salinity and groundwater hazard in the
Arriga and Biboohra-Douglas Creek areas:
• Some areas have high subsoil salinity (EC over 

2dS/m) within the rootzone.
• Some areas are at risk of rising groundwaters, (saline

or fresh); land degradation could occur.

Moderate soil erodibility:
• Loamy to clayey surface soils with slopes generally

less than 2% but associated with drainage lines.

Strongly sodic (ESP >15%) and/or magnesic (Ca:Mg >1)
subsoils:
• Subsoil degradation risk; highly erodible if exposed.
• Waterlogging problems can be intensified.

Alkaline soils have decreased nutrient availability.

Hardsetting silty surface soil, pulverises easily by tillage; 
crusting and surface seal common.

Management Recommendations:
Assess sodicity, Ca:Mg and for the presence of salinity 
through soil sampling and testing.

Match irrigation practices to permeability and drainage
rates, PAWC and plant needs:
• Soils waterlog readily; attention to drainage required.

Soil conservation measures: 
• Conservation cropping practices.
• Contour banking where slopes are over 2%.
• 5% maximum cultivation slope limit for annual crops. 
• Stubble retention improves infiltration and will also

condition the surface soils.

Maximum 0.5% slope along the plant row for furrow/
flood irrigation using trash blanketing.

Prevent degradation and exposure of subsoils:
• Soil conservation measures will help to protect the

subsoils from structural decline and erosion.

Amelioration of alkaline, sodic/magnesic soils with 
gypsum to improve soil condition, help prevent subsoil
degradation and to remove any salts.

Maintain vegetation cover along stream channels and
drainage lines to prevent bank erosion.

Land Use Suitability:
Generally suitable for a limited number of land uses 
with moderate (class 3) limitations:
• Cashews, Mangos. 
• Rice, Sugar Cane, Tea Tree. 
• Pastures for grazing, hay and seed production.

Suitability is reduced in areas where the risk of high 
groundwater or sub-soil salinisation hazard occurs.



Area:  4965 ha

Soil:
Deep soils with pale silty clay loams and light clays overlying mottled sodic grey to yellow-brown pedal light to medium
clays; slightly acid to mildly alkaline and occasionally alkaline (pH 5.8-8.0, >8.5); nodular and gravelly in places.

Landform and Geology:
• Drainage depressions on level alluvial plains, backplains

and floodplains associated with major and minor streams.
• Alluvium derived from various sources of parent material.

Vegetation:
Low open woodlands of Poplar gum and Box with some  
Bloodwood, and an understorey of Paperbark and Broadleaf 
Tea Tree, Grevillea sp, and Quinine tree and a grass cover
of Blue grass, Black Speargrass and some Arundinella sp..

Australian Soil Classification: Grey/Brown Dermosol

Great Soil Group: Soloth, Solodic Soil

Profile Morphology:

Horizon Lower depth Description

A1 0.04 to 0.25m Dark, grey to brown; silty clay loam to silty light clay;
a few quartz gravels; apedal to moderate medium 
structure; abrupt to clear change to;

A2 0.10 to 0.50m Bleached, grey to yellow-brown; silty clay loam to light
silty clay loam; some quartz gravels; apedal to
moderate medium structure; some fine manganiferous 
nodules; abrupt to clear change to;

B1 0.30 to 0.75m Grey-brown to yellow-brown; some yellow, red or orange
mottles; light to light-medium clay; some quartz 
gravels; stronge coarse structure; some fine manganiferous 
nodules; clear to diffuse change to-;

B2 to 1.50m + Grey-brown to yellow-brown; a few to many yellow, red 
or orange mottles; light-medium to medium clay; a few 
to many quartz and metamorphic gravels; strong coarse 
structure; some manganiferous nodules.

Phases: PmD Penman Dark phase:  As for Penman above but with dark to brown (no bleach) colours
throughout the A horizons; hardpan may be present.

PmP Penman Pan phase:  As for Penman above but with indurated hardpan or abundant (>50%)
manganiferous nodules forming a rudimentary hardpan limiting soil depth to 0.65-1.30m.

PmSy Penman Sandy phase:  As for Penman above but with high medium to coarse sand content
throughout.

Associated soils: Arriga, Poplar and Algoma soils on the broader floodplains.
Leadingham, Murphy or Donlen on elevated and upslope positions.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (070) 928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Ray  (Ry)

Land Use Characteristics

Productivity Features:

• High plant available soil moisture holding capacity:
PAWC over 90-120mm/100cm.
Effective rooting depth greater than 1.0m.

• Moderately acid to neutral surface soil (pH 5.8-6.8).
Slightly acid to neutral subsoil (pH 6.5-7.5).

• Good soil workability.
• Low soil erodibility; clayey surface soils with most slopes 

less than 2%.

Limitations to Land Use: 
Moderate permeability and poor drainage:
• Subject to seasonal waterlogging limiting several 

land uses and machinery access.

Surface soils are mildly to moderately adhesive to 
root crops at harvest and which are occassionally
hardsetting.

High levels of gravels, cobbles or rock may be found 
within the profile and on the surface which prevents
cultivation.

Susceptible to subsoil compaction:
• Water infiltration and plant root development can 

be restricted.

Susceptible to sodic (ESP >6) and magnesic (Ca:Mg<1) 
problems arising from groundwater springs.

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for a limited range of land uses but with 
mainly moderate (class 3) limitations:
• Cashew, Mango.
• Rice, Sugar Cane, Tea Tree.
• Pastures for grazing, hay and seed production.

Suitability is further reduced in areas where a high 
percentage of rock or boulder and excessive 
waterlogging occurs.

Management Recommendations:
Continual rock picking needed for areas with high levels 
of rock found at the surface to enable cultivation.

Assess for potential sodicity and high magnesium problems
through soil testing and analysis.

Match irrigation practices to infiltration, permeability and 
drainage rates, PAWC and plant needs:  
• Attention to drainage is required due to waterlogging.

Soil conservation measures:
• Conservation cropping practices. 
• Contour banking on slopes over 3%.
• Maintain grassed inter-row spaces in tree crops.
• Reduced machinery use prevents soil compaction and 

ensures improved permeability and plant root development.



This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 

Australian Soil Classification: Grey Ferrosol or Dermosol.

Great Soil Group: Grey Clays; affinities with Xanthozem.

Profile Morphology:

Horizon Lower depth Description

A1 0.03 to 0.30m Dark to grey to olive-brown; clay loam to light to medium clay; 
occasionally many basalt gravels, cobbles or stones; moderate 
fine structure; many ferromanganiferous nodules; clear change to-;

A3/B1 0.30 to 0.60m Yellow-grey to olive-brown; many yellow, orange or red mottles;
(where present) clay loam to light clay; some basalt gravels, cobbles or stones;

moderate fine structure; some ferromanganiferous nodules; 
clear change to-;

B2 0.60 to 1.20m+ Grey to yellow-grey; a few to many yellow, orange or red mottles;  
light to medium-heavy clay; some basalt gravels, cobbles or stones; 
moderate medium structure; many ferromanganiferous nodules;  
diffuse change to-;

B23/B3 1.70m + Grey; many yellow or red mottles; light to medium heavy clay; some
(where present) basalt gravels, cobbles or stones; moderate medium structure;

many ferromanganiferous nodules.

Phases: RyR Ray Rocky phase:  as for Ray above but with >20% basalt rock or boulder found on the 
surface and throughout the profile (some areas have >50% basalt rock or boulder).

Associated soils: Tolga and Walkamin soils in more elevated and upper slope postions.  
Morgan soils found in lower elevated areas and depressionsexhibiting poorer landscape 
drainage.

Soil:
Moderately deep to deep mottled nodular and gravelly grey to yellow-grey pedal clays; slightly acid to neutral (pH 6.5-
7.5), rocky in places.

Landform and Geology:
• Open drainage depressions and footslopes of level to gently 

undulating plains and rises.  Groundwater springs are common.
• Residual soils derived from Basalt rock.

Vegetation:
Low open woodlands of Box and Poplar Gum with an 
occasional Bluegum, and an understorey of Beefwood and
other Grevillea sp., and Broadleaf Tea Tree, and a sparse
grass cover of Kangaroo grass.

Area:  660 ha



Sorenson  (Sr)

Land Use Characteristics

Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm.
Effective rooting depth greater than 1.0m.

• Moderately well drained with a high permeability.
• Slightly acid to neutral surface soil (pH 6.0-7.5)

Neutral to mildly alkaline subsoil (pH 7.0-8.0). 
• Good soil workability. 
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 
There are few limitations to agricultural land uses 
associated with this soil type.

High soil erodibility: 
• Coarse sandy and gravelly surface textures 

with slopes generally over 5%.

Hard wearing on tillage points due to coarse sands 
and abundant quartz gravels.

Subject to high leaching rates.

The surface soils can have a narrow moisture range:
• Difficulties in achieving a good tilth expected.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Suitable for most land uses with mainly minor (class 2) 
and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard

Apple, Grapes, Longan, Lychee, Macadamia, Mango
Stonefruit.

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sugar Cane, Tea Tree, Sorghum, 
Tobacco.

• Pastures for grazing, hay and seed production.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Sandy textured surface soils require more frequent 

irrigations.
• Deep drainage losses are to be expected.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• 8% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Stubble retention helps to protect the sandy surface soil

and improves its water holding capacity.
• Use crop rotations to avoid pest and disease build-up.



Australian Soil Classification: Brown Kandosol, some Chromosol

Great Soil Group: Brown Earth

Horizon Lower depth Description

A1/Ap 0.10 to 0.22m Grey; coarse sand to coarse sandy loam; a few to many 
quartz gravels; apedal; clear change to-;

A2/A3 0.35 to 0.60m Grey to yellow-brown; loamy coarse sand to light sandy 
clay loam; a few to many quartz gravels; apedal; 
gradual change to-;

B1 0.55 to 0.85m Brown; coarse sandy clay loam; many quartz gravels;
(where present) apedal; gradual change to-;

B2 1.00 to 1.20m Brown to yellow-brown; coarse sandy light clay;
many quartz gravels; apedal; gradual to diffuse change to-;

B22 1.50m+. Yellow-brown to brown; coarse sandy light clay;
many quartz gravels; apedal.

Phases: SrK Sorenson Coarse Sandy phase:  as for Sorenson above but with abundant coarse sands
and fine quartz gravels throughout.

Associated soils: Atlanta, Dimbulah , Morganbury soils on upperslope positions.
Nullinga, Narcotic, Nicotine soils on lower slope positions.

Landform and Geology:
• Upper to lower slopes of gently to moderately inclined fans 

on the footslopes of low hills.
• Colluvial soils derived from granitic rock.

Vegetation:
Low open woodlands of Bloodwood, Box, Stringybark, 
Woolly butt and Narrow-leaved Ironbark and Ironwood, 
and an understorey of Beefwood, Grevillea sp., Quinine 
tree and a grass cover of Kangaroo grass, Black and 
Giant Speargrass.

Soil:
Deep soils with thick grey to brown coarse loamy sands to sandy loams overlying yellow-brown to brown apedal
coarse sandy clay loams to sandy light clays; neutral to mildly alkaline (pH 7.0-8.0); fine gravelly throughout.

Area:   905 ha

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Tolga  (To)

Land Use Characteristics
Productivity Features:

• Very high plant available soil moisture holding capacity:
PAWC over 120mm/100cm. 
Effective rooting depth greater than 1.0m.

• High permeability and good drainage. 
• Good soil workability.
• Acid surface soil (pH 5.8-6.5). 

Neutral subsoil (pH 6.8-7.5). 

Limitations to Land Use:
There are few limitations to agricultural land
uses relating to this soil.

Low to moderate soil erodibility:
• Clayey surface soils with most slopes less than 5%.

High levels of rock may be found in the profile and 
at the surface: 
• Some areas are too rocky for cultivation.

Surface soils are mildly to moderately adhesive to 
root crops at harvest.

Susceptible to subsoil compaction and structural 
decline:
• Water infiltration and plant root development can 

become restricted.

Soils of the Mareeba-Dimbulah Irrigation Area

Management Recommendations:
Continual rock picking is needed to enable cultivation in 
areas with high levels of surface rock.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Losses from deep drainage and runoff can occur.

Soil conservation measures:  
• Conservation cropping practices with contour banking 

on slopes over 3%.
• 12% maximum cultivation slope limit for annual crops.
• Maintain grassed inter-row spacing on tree crops.
• Reduced machinery use ensures good permeability

and plant root development.
• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability:
Suitable for a wide range of land uses with negligible
(class 1) to minor (class 2) limitations:
• Avocados, Banana, Cashew, Citrus, Coffee,

Custard Apple, Grape, Longans, Lychee,
Macadamia, Mangoes, Stonefruit. 

• Heavy Vegetables, Maize, Navy Bean, Peanut, 
Salad Vegetables, Sorghum, Sugar Cane, 
Tea Tree, Tobacco.

• Pastures for grazing, hay and seed production.

Suitability is reduced where a high percentage of
rock or boulder occurs.



This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 

Australian Soil Classification: Red Ferrosol

Great Soil Group: Euchrozem

Horizon Lower depth Description

A1/Ap 0.08 to 0.30m Dark-red to red-brown; clay loam to light clay; some 
basalt gravels, cobbles or stones; apedal to moderate
fine structure; a few fine ferromanganiferous nodules; 
clear change to-;

B1 0.20 to 0.80m Red; light clay, some basalt gravels, cobbles or stones; 
(where present) moderate fine structure; a few fine ferromanganiferous 

nodules; gradual change to-;

B21 0.45 to 1.20m Red; light clay, some basalt gravels, cobbles or stones;  
(where present) moderate to strong medium structure; a few fine ferro-

manganiferous nodules; gradual to diffuse change to-;

B22 0.65 to 1.80m+ Red; a few yellow mottles;  light to light-medium clay;
some basalt gravels, cobbles or stones; moderate to
strong medium structure; some  fine ferromanganiferous 
nodules; diffuse change to-;

B3 1.30 to 1.80m+ Red-brown; light to light-medium clay; some basalt
(where present) gravels, cobbles or stones; moderate to strong medium

structure; some fine ferromanganiferous nodules.

Phases: ToR Tolga Rocky phase:  >20% basalt rock or boulder found on the surface and throughout 
the profile (some areas have >50% basalt rock or boulder).

Associated soils: Walkamin and Walkamin Rocky Phase found on lower footslope positions.
Ray and Ray Rocky Phase and Morgan found in depressions and lower slope areas 
exhibiting poor landscape drainage.

Soil:
Very deep red pedal clays; neutral (pH 6.8-7.5); nodular and rocky in places.

Landform and Geology:

• Level to gently undulating plains and rises
Also on gently inclined slopes of the Jump-up.

• Residual soils derived from Basalt rock.

Vegetation:
Mid-high open forests and woodlands of Bloodwood,
and Ironbark with Carbeen, Ghost Gum and Box and
an understorey of Grevillea sp., and a grass cover of 
Black and Giant Speargrass, Kangaroo grass, Aristida
sp. and Cockatoo grass.

Area:  4925 ha



Soils of the Mareeba-Dimbulah Irrigation Area

Uncle  (Uc)

Land Use Characteristics

Productivity Features:
• Moderate plant available soil moisture holding capacity:

PAWC 70-100mm/100cm. 
Assumed effective rooting depth greater than 1.0m.

• Acid to neutral surface soil  (pH 5.8-7.0)
Acid subsoil (pH 5.0-6.5).

• Good soil workability; 
• No restriction to seedling germination and emergence 

and the harvest of root crops.

Limitations to Land Use: 
Moderate permeability with imperfect drainage:
• Subject to mild seasonal waterlogging limiting some 

land uses and machinery access.

Moderate to high soil erodibility:
• Sandy surface textures with slopes over 2-5%.

Hard wearing on tillage points due to abundant quartz
gravels.

In some places the surface soils may be hardsetting
and have a narrow moisture range:
• Some restrictions to surface infiltration, seedling

germination and emergence can occur.

Shallow soils, where present, have limited effective 
rooting depths restricting moisture holding capacity
and drainage.  Suitable for fewer land uses:
• PAWC less than 60mm with assumed rooting 

depth to 60cm.

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Soil can saturate readily.
• Sandy textured surface soils require more frequent 

irrigations.

Soil conservation measures: 
• Conservation cropping practices with contour banking 

on slopes over 2%.
• Stubble retention helps to protect the sandy surface soils 

and improves its water holding capacity.
• 8% maximum cultivation slope limit for annual crops.

5% for shallow soils.
• Use crop rotations to avoid pest and disease build-up.

Land Use Suitability:
Suitable for a range of land uses but with mainly
moderate (class 3) limitations:
• Cashew, Longan, Lychee, Mango. 
• Maize, Navy Bean, Sorghum, Sugar Cane, 

Tea Tree, Tobacco.
• Pastures for grazing, hay and seed production.



Area:  425 ha

Soil:
Moderately deep to deep soils with grey to yellow-brown gravelly loamy sands to sandy clay loams grading to grey to 
yellow-brown apedal gravelly sandy clay loams to sandy clays; acid (pH 5.0-6.3); nodular.

Landform and Geology:
• Gently inclined hillslopes and fans, and crests on undulating

rises.
• Colluvium and some residual soils derived from granite.

Vegetation:
Low open woodlands of Broadleaf Tea Tree with Box,
Bloodwood and Poplar Gum, and an understorey of
Grevillea sp. and Pandanus sp., and a grass cover of
Kangaroo grass and Black and Giant Spear grass

Australian Soil Classification: Grey and Yellow Chromosols and Kandosols

Great Soil Group: Podzolic Grey and Yellow Earths

Horizon Lower depth Description of major characteristics

A1/Ap 0.05 to 0.35m Dark to grey; loamy sand to sandy clay loam; a few to
many quartz gravels; apedal; clear change to-;

A2 0.30 to 0.65m Bleached, (pale) grey to yellow-brown; loamy sand to 
sandy clay loam; a few to many quartz gravels; apedal; 
clear to gradual change to-;

A3 0.40 to 0.80m Grey to yellow; some orange mottles; loamy sand to 
sandy clay loam; a few to many quartz gravels; apedal; 
gradual to diffuse change to-;

B1 0.55 to 1.20m Yellow to yellow-brown; many red, orange or grey mottles; 
(where present) sandy clay loam to sandy light clay; some quartz gravels;

apedal;  some ferromanganiferous nodules; gradual change to-; 

B2 0.90 to 1.40m Grey, yellow-brown to brown; a few to many red, orange, 
yellow or grey mottles; sandy clay loam to sandy medium 
clay; many quartz gravels; apedal; some ferromanganiferous 
nodules; gradual to diffuse change to-;

.
B3 1.20 to 1.50m+ Grey, red-brown or yellow-brown; a few to many red, orange, 
(where present) yellow or grey mottles; sandy loam to sandy clay loam, many to 

abundant quartz gravels and weak granite cobbles; massive.

C Decomposing granite 

Phases: AgS Uncle Shallow phase:  As for Uncle above but with bedrock limiting depth of soil 
to 0.45 to 0.85m.

Associated soils: Morganbury, Sorenson and Nullinga soils on upper slope positions.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 



Walkamin  (Wk)

Land Use Characteristics

Productivity Features:

• Very high plant available soil moisture holding capacity:
PAWC over 120mm/100cm.
Effective rooting depth greater than 1.0m.

• Moderately acid to neutral surface soil (pH 5.8-7.0)
Neutral subsoil (pH 6.5-7.5).

• Good soil workability. 

Limitations to Land Use: 
Moderate permeability and imperfect drainage:
• Subject to seasonal waterlogging limiting some 

land uses and machinery access.

Low to moderate soil erodibility: 
• Clayey surface soils with most slopes less than 5%.

Shallow phase soils have limited effective rooting
depths with reduced soil moisture holding capacity.
• Plant Available Water Content <100mm with an

assumed rooting depth of 80cm.

Mildly to moderately adhesive to root crops at harvest.

High levels of rock may be found in the profile and on 
the surface:
• Some areas are too rocky for cultivation.

Susceptible to subsoil compaction and structural
decline:
• Water infiltration and plant root development can 

be restricted. 

Soils of the Mareeba-Dimbulah Irrigation Area

Land Use Suitability:
Mainly suitable for a range of land uses but with 
predominantly moderate (class 3) limitations:
• Cashew, Longan, Lychee, Mango.
• Maize, Navy Bean, Rice, Sorghum, Sugar Cane, 

Tea Tree, Tobacco.
• Pastures for grazing, hay and seed production.

Suitability is reduced where a high percentage of
rock or boulder occurs.

Suitability can improve with improvements to drainage.

Management Recommendations:
Continual rock picking needed for areas with high levels 
of rock found at the surface to enable cultivation.

Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Attention to drainage is required due to waterlogging risk.

Soil conservation measures:
• Conservation cropping practices with contour banking 

on slopes over 3%.
• 12% maximum cultivation slope limit for annual crops.
• Maintain inter-row grass cover in tree crops.
• Reduced machinery use ensures good permeability and 

plant root development.
• Use crop rotations to avoid pest and disease build-up.



This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 

Australian Soil Classification: Yellow/Brown Ferrosol

Great Soil Group: Xanthozem

Profile Morphology:

Horizon Lower depth Description of major characteristics

A1/Ap 0.05 to 0.30m Dark brown to brown; clay loam to light-medium clay;
some basalt gravels, cobbles or stones; moderate fine 
structure, occasionally apedal; some ferromanganiferous 
nodules; abrupt to clear change to-;

A2 0.12 to 0.45m Brown to yellow; clay loam to light-medium clay;
(where present) some basalt gravels, cobbles or stones; moderate 

medium structure; a few to many ferromanganiferous 
nodules; clear change to-;

A3/B1 0.40 to 0.90m Brown to grey; some red and yellow mottles; clay loam
(where present) to light-medium clay; some basalt gravels, cobbles or stones; 

moderate fine structure; a few to many ferromanganiferous 
nodules; gradual change to-;

B2 0.95 to 1.60m+ Brown, olive brown to yellow; a few to many red or  
yellow mottles; light to medium clay; some basalt gravels, 
cobbles or stones; moderate medium structure; a few to 
many ferromanganiferous nodules; diffuse change to-;

B3 1.80m + Brown to yellow-brown to yellow-grey; many red, orange
(where present) or brown mottles; some basalt gravels, cobbles or stones; 

light to medium clay; moderate to strong medium structure; 
a few to many ferromanganiferous nodules.

Phases: WkR Walkamin Rocky phase:  >20% basalt rock or boulder found on the surface and 
throughout the profile (some areas have >50% basalt rock or boulder).

WkS Walkamin Shallow phase:  As for Walkamin above but with basalt or tuffaceous
material or unrelated heavy impermeable clay limiting soil depth to <1.0m.

WkSy Walkamin Sandy phase:  As for Walkamin but with a sandy loam to sandy clay loam
textured A horizon(s) to 0.35-0.50m.  

Associated soils: Tolga and Tolga Rocky phase soils in elevated and upper slope postions.  
Ray, Ray Rocky phase and Morgan soils found in lower elevated areas and depressions.

Soil:
Moderately deep to deep mottled nodular yellow-brown pedal clays; neutral (pH 6.5-7.5); rocky in places.

Landform and Geology:

• Level to gently undulating plains, and gently 
undulating footslopes of rises and low hills.

• Residual soils derived from Basalt rock.

Vegetation:
Low open woodlands of Box with Poplar Gum and
Bloodwood, and understorey of Broadleaf Tea Tree and
Grevillea sp., and a grass cover of Kangaroo grass, Black
and Giant Speargrass and Aristida sp..

Area:  3850 ha



Soils of the Mareeba-Dimbulah Irrigation Area

Walsh  (Ws)

Land Use Characteristics
Productivity Features:
• High plant available soil moisture holding capacity:

PAWC 90-120mm/100cm.  
Effective rooting depth greater than 1.0m.

• Moderate permeability and good drainage.
• Slightly acid to neutral surface soil (pH 6.0-7.3).

Slightly acid to neutral subsoil (pH 6.0-7.0).
• Good soil workability.

Limitations to Land Use: 
Low to moderate soil erosion potential:
• Loamy surface soils.
• Associated with streams; these soils can readily erode

when exposed to running water.  

Surface soils are mildly to moderately adhesive to root 
crops at harvest; hardsetting in some places

Soil is also susceptible to subsurface compaction and 
structural decline:
• Water infiltration and plant root development can 

be restricted.

Soils with a high content of coarse sands have reduced 
moisture holding capacity:
• PAWC 70-100mm/100cm.

Exposure to prolonged high summer temperatures can
reduce yields in Macadamia (>35oC) and Coffee (>33oC).

Management Recommendations:
Match irrigation practices to permeability and drainage 
rates, PAWC and plant needs:  
• Deep drainage losses can occur.

Soil conservation measures: 
• Conservation cropping practices. 
• Contour banking where slopes are over 2%.
• Maintain grassed inter-row spaces in tree crops.
• Reduced machinery use ensures good permeability

and plant root development.
• Use crop rotations to avoid pest and disease build-up.

Maintain vegetation cover along stream banks to prevent
stream bank erosion. 

Land Use Suitability:
Suitable for a wide range of land uses with mainly minor 
(class 2) and some moderate (class 3) limitations:
• Avocado, Banana, Cashew, Citrus, Coffee, Custard 

Apple, Grape, Longan, Lychee, Macadamia, Mango,
Stonefruit, Tea Tree. 

• Heavy Vegetables, Maize, Navy Bean, Peanut,  
Salad Vegetables, Sorghum, Sugar Cane, Tobacco.

• Pastures for grazing, hay and seed production.



Area:  2880 ha

Soil:
Deep soils with medium to thick brown apedal sandy loams to sandy clay loams grading to red or brown pedal clay loams
to clays overlying coarse sandy D horizons; slightly acid to neutral (pH 6.0-7.0); gravelly throughout.

Landform and Geology:
• Level to gently undulating levees and alluvial plains and terraces
of major stream channels.

• Recent alluvium derived from various sources.

Australian Soil Classification: Red to Brown Kandosol, Dermosol or Chromosol

Great Soil Group: Red or Brown Earth, Red Podzolic Soil

Horizon Lower depth Description of major characteristics

A1/Ap 0.10 to 0.35m Brown, grey to yellow-brown; sandy loam to clay loam sandy; 
a few quartz gravels; apedal; clear  to gradual change to-;

A2/A3 0.25 to 0.75m Brown to yellow-brown or red-brown; fine sandy loam to 
(where present) clay loam fine sandy; a few quartz gravels; apedal; clear to

gradual change to-;

B1 0.35 to 0.90m Red-brown to yellow-brown; clay loam fine sandy to light 
(where present) light clay; some quartz gravels; apedal to weak medium 

structure; gradual to diffuse change to-;

B2 0.60 to 1.60m+ Red to brown or yellow-brown; clay loam sandy to fine 
sandy light to medium clay; a few to many quartz gravels;
moderate to strong medium structure; some manganiferous 
nodules; gradual to diffuse change to-; 

B3 1.05 to 1.65m + Brown to red-brown; occassionally some brown or pale 
(where present) mottles; coarse sandy light clay to sandy light-medium 

clay; a few to many quartz gravels; moderate to strong 
medium structure.

D 1.80m+ Brown to yellow; coarse sand to coarse sandy clay loam;  
(where present) many to abundant quartz gravels; apedal.

Phases: WsK Walsh Coarse Sandy phase:  as for Walsh above but with apedal coarse sandy to coarse 
sandy clay loam textures and many to abundant quartz gravels throughout.

WsY Walsh Yellow phase:  as for Walsh above but with predominantly yellow to yellow-
brown or yellow-grey subsoil colours.

Associated soils: Algoma, Penman, Nicotine, Murphy or Leadingham soils on the outwash fans and level 
floodplains and Price on the lower terraces and channel benches.

Vegetation:
Low open woodlands of Bloodwood, Box, Moreton Bay Ash,
with some Cabbage gum, and an understorey of Beefwood, 
Quinine tree and Bushman’s Clothes Pegs and a grass cover 
of Kangaroo grass, Black and Giant Speargrass and Aristida sp.

This fact sheet is one in a series developed to help land holders understand their soils and make 
informed land management decisions.  For further information please contact DNR Extension Staff 
at Mareeba on (07) 40928555 or call into the DPI’s Client Service Office at Peters St. Mareeba. 

Author: Neil G. Enderlin,  DNR Mareeba, 1997. 




