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Summary 

Soil surveys were undertaken across two water quality monitoring plots in the Tully River Basin for the 

Wet Tropics Major Integrated Project, a Queensland Government funded project to reduce nutrient, 

sediment and pesticide runoff into waterways in the Wet Tropics.   

The purpose of these surveys was to characterise the study areas in terms of the soil types present, 

their extent across the sites, and the physical and chemical characteristics of these soils.  The study 

areas were established by the Wet Tropics Major Integrated Project to assess the movement and 

losses of nitrogen within and from the soils and into local waterways.  The aim of this monitoring was 

to inform and develop nutrient management strategies for the major sugarcane growing soils found 

across the Wet Tropical Coast. 

The soil survey relied on a combination of Electromagnetic Induction (EMI) survey and conventional 

soil survey sampling and description methods.  Twenty four sites with soil profiles descriptions were 

undertaken, five of which were sampled for laboratory analysis.  The work undertaken was a very high 

intensity survey with the soils being mapped at a scale of 1:5000. 

Eight soil types were described and mapped across the two study areas, matched to soil types 

identified and described by the existing 1:50 000 soils mapping which covers the Wet Tropical Coast 

sugarcane growing districts.   

The soil survey guided the installation of piezometers that will be used for monitoring and sampling 

shallow groundwater tables at the monitoring plots.  Eight piezometers were installed, four in each 

study area. 
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1. Introduction 

The Land Resource Assessment unit of the Queensland Department of Natural Resources, Mines 

and Energy (DNRME), Mareeba was engaged by the Wet Tropics Major Integrated Project (MIP) to 

characterise soils and install piezometers at two paddock scale water quality monitoring plots 

established on sugarcane properties in the Tully River Basin.  The MIP is a project coordinated by the 

Terrain Natural Resource Management Group and is funded by the Queensland Government to 

reduce nutrient, sediment and pesticide runoff into waterways in the Wet Tropics. 

The purpose of the work was two-fold.  Firstly, to survey and describe the soils present with the 

intention of characterising their physical and chemical properties.  The soil characterisation informed 

the location and installation of piezometers that will be used to monitor and sample near-surface 

groundwater tables.  Soil characterisation will also aid discussion and the formulation of management 

strategies to suit similar soil types found throughout the Wet Tropics sugarcane growing districts. 

2. Background information 

2.1 Location of the MIP monitoring plots 

The location of the two monitoring plots in the Tully River Basin are shown in Figure 1 and are 

identified as Syndicate Road and Leichhardt Road.  Their selection was based on the 1:50 000 scale 

soil mapping of the Tully to Cardwell district undertaken by Murtha (1986) and Cannon, Smith and 

Murtha (1992).  This mapping indicated the plots comprise soil types representative of major soils 

supporting sugarcane farming within the Tully River Basin.   

 

Figure 1. Location of the Tully Basin monitoring plots  
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2.2 Existing soil mapping 

Existing soil mapping across the Tully River Basin is available at a scale of 1:50 000.  Figures 2 and 3 

show this mapping across the two monitoring plots.  North of the Tully River, where the Syndicate 

Road plot is found, the soils mapping had been undertaken by Murtha (1986).  Cannon, Smith and 

Murtha (1992) mapped the soils found south of the Tully River, which includes Leichhardt Road.   

The mapping by Murtha (1986) identified Syndicate Road comprises two main soil units—Thorpe with 

minor areas of Lugger soil, and Hewitt with minor areas of Banyan soil.  The original soil mapping by 

Cannon, Smith and Murtha (1992) indicated Leichhardt Road predominantly contained Lugger, with 

minor extents of Banyan, Thorpe and Hewitt soils.   

Thorpe is described as comprising a gradational or uniform profile with a mottled, yellow to brown, 

massive, sandy clay loam to sandy clay subsoil with fine quartz gravels throughout and is formed on 

the mid-slopes of granitic alluvial or sheet-flood fans.  Lugger is essentially a grey variation of Thorpe 

that is found in lower slope positions on alluvial fans.  Hewitt is a soil formed in fresh-water swamps 

and comprises a texture contrast profile with a dark organic-loamy surface over a gleyed (bluish-grey 

waterlogged) clay subsoil.  Banyan exhibits a similar profile to Hewitt however it is formed on poorly 

drained areas at the toe of granitic fans and contains coarse sands and fine quartz gravels 

throughout. 

2.3 Description of the monitoring plots 

2.3.1 Syndicate Road 

This study area is approximately 40 hectares (ha) in area and is located about 3.5 km south of Tully 

along Syndicate Road.  At the time of the soil characterisation survey, sugarcane had recently been 

harvested, with a ratoon crop just emerging.  Figure 2 shows the general layout of the Syndicate 

Road study area.   

The general landform across the area is a level to gently undulating alluvial plain.  There is an access 

track off Syndicate Road which connects with an east-west running drain dissecting the site into 

northern and southern halves of almost equal size.  The drain commences approximately 160m from 

Syndicate Road, adjacent to a machinery shed, and runs down to a much larger constructed drain 

that forms the western boundary of the plot.  At its head, the central dissecting drain connects two 

smaller drains that run toward the north-eastern and south-eastern corners of the site.  These two 

drains appear to be a realignment of part of an old infill channel, the remnant of which can still be 

seen in the paddock as a defined swale.  Other smaller drains dissect the southern half of the site, 

these are connected to a more substantial drain that forms the southern boundary through a north-

south aligned drain dissecting the south-western quarter of the site. 

The eastern portions, from the swale mentioned above through to Syndicate Road, is a level alluvial 

plain.  To the west, the landform is undulating and dominated by a low crest, which is a paleochannel 

or prior stream that winds across the site in a north-east to south-west direction.  Toward the western 

boundary, near a high-voltage overhead power line, the landform drops down onto a low plain formed 

as part of an old closed depression.  Aerial photographs of this location taken prior to development 

show this depression to be a former wetland or freshwater swamp that has since been drained and 

developed for sugarcane.  
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Figure 2. 1:50 000 scale soil mapping, Syndicate Road 

 

Figure 3. 1:50 000 scale soil mapping, Leichhardt Road  
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2.3.1 Leichhardt Road 

This study area is located on part of a property accessible from Leichhardt Road in the locality of 

Warrami.  It is approximately 6 ha and is a roughly square shaped paddock (Figure 3) and is located 

toward the western boundary of the property, approximately 1 km south of the Jallum Conservation 

Park.   

The study area is bounded to the east and north by paddock headlands, with constructed drains 

forming the southern and western boundaries, and a blind drain dissecting the middle of the site.  

Watermelons were grown on this plot in rotation with sugarcane and had been harvested just prior to 

the soil characterisation survey.  The plot had not yet been prepared for a sugarcane crop at the time 

of the survey work. 

Cannon, Smith and Murtha (1992) described the predominant soils mapped at this location as being 

formed on the toe of a low lying alluvial fan of granitic origin, however the location has the appearance 

of a floodplain.  The landform on the study area is level to very gently inclined, with slope not 

exceeding 1.5%.  The fall of slope on the site is predominantly in the direction of the southern 

bounding drain. 

Two monitoring flumes with automated sampling equipment have been installed by the WTMIP on the 

site.  Located at the southern end of the plant rows, the intention of these flumes is to collect and 

measure runoff for surface water quality monitoring.  This installation was completed prior to the 

planting of sugarcane. 

3. Methodology 

The soil characterisation survey was conducted between late October and mid November 2018.  

There were two components to this work.  Initially, an intensive Electromagnetic Induction (EMI) 

survey was undertaken across each plot, followed by a soil survey and sampling for laboratory 

analysis to describe and characterise the soils found.  As part of this work, piezometers were installed 

in each plot, their location being guided by the soil characterisation survey. 

3.1 Electromagnetic Induction (EMI) survey 

A DUALEM 21s EMI meter was used to measure a depth-weighted apparent electrical conductivity 

(ECa) across the two monitoring sites.  The meter has four sensors, referred to as PRP1.0, PRP2.0, 

HCP1.0 and HCP2.0, arrayed to measure ECa data to nominal depths of 0.5, 1.0, 1.6 and 3.2m 

through the soil profile (see DUALEM Inc, 2018 for further information).  The instrument has a built-in 

GPS receiver to record the location of the ECa readings.  The actual or effective depth of readings is 

reduced by the instrument’s height above the ground surface.   

ECa is influenced by properties such as soil texture and clay mineralogy, moisture content, and soil 

chemistry.  As these properties can correlate to changes in soil type or soil morphology, it has the 

potential to assist soil mapping at an intensive paddock scale when combined with traditional soil 

survey observations.  A detailed description of the DUALEM meter and the operation and 

effectiveness of EMI instruments in soil mapping can be found in articles by DUALEM Inc (2018), 

Koganti et. al. (2018), and Zhu, Lin and Doolittle (2010). 
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The DUALEM 21s meter was mounted on a non-conductive trailer constructed from PVC and towed 

behind a light all-terrain vehicle (ATV).  The transmission (front) end of the instrument was set at a 

distance of 2.4m from the ATV to avoid interference from its metallic mass.   

Towing speed was between 10-18 km/hr, and point measurements of ECa by the four sensors were 

recorded simultaneously at a frequency of 1 reading per second.  Traverses had a spacing of every 

3rd plant row (approximately 4.8m) at Syndicate Road, and every 2nd row (approximately 5m) at 

Leichhardt Road, where wider plant rows were formed to suit watermelon production.  The aim of the 

travel speed, spacing and frequency of readings was to obtain an average measurement density of 

approximately 1 reading per 5m2 across each study area.  

When traversing sugarcane, the EMI trailer straddled the plant row with its wheels in the furrows 

either side.  This resulted in the DUALEM instrument recording readings about 20cm above the 

ground surface of the plant row.  The wider plant mounds at the Leichhardt Road site resulted in the 

instrument taking readings at about 30cm above the ground surface.  The additional heights 

correspondingly reduced the effective depths of reading achieved for each EMI sensor.   

The ECa measurements collected by the EMI meter was logged in millisiemens per meter (mS/m) 

and the concurrent GPS locations for each data point in latitude and longitude.  Following each 

survey, the data was cleaned of outliers and extraneous points, such as non-essential measurements 

taken outside the survey area or random negative readings, to minimise skewing the interpolation of 

the readings.  Extraneous atypical high readings, attributed to buried metal, concrete culverts or other 

infrastructure such as irrigation offtakes were also removed. 

The cleaned ECa point data for each EMI sensor depth was converted into ESRI shapefiles using 

ArcMap Geographic Information System (GIS) v10.5.1.  The points were subsequently interpolated 

into raster maps for the four different depths using the Natural Neighbour approach (see Sibson, 

1981) in ArcMap. 

3.2 Soil survey and mapping 

Soil characterisation required the sampling and description of soil profiles across each monitoring 

plot, to identify the soil present and relate these to the ECa patterns that were derived.  The ECa 

readings from the DAULEM PRP2.0 and HCP2.0 sensors were found to best suit the soil 

characterisation and hence soil description site location.  

Soil description sites were selected with the aim of describing and correlating the soil found at high 

and low ECa patterns.  A number of description sites at Syndicate Road also targeted intermediate 

readings.  The purpose of this work was to describe the soil properties characteristic of the ECa 

patterns, derive a soil profile class to define these patterns, and link these to existing soil types 

established by Murtha (1986) and Cannon, Smith and Murtha (1992).  Time constraints limited soil 

descriptions to high and low ECa patterns at Leichhardt Road. 

Twenty-four sites were described, twenty-one on Syndicate Road and three at Leichhardt Road.  The 

density of sites equates to an average of 1 site per 2 ha across both monitoring sites.  With the high 

level of predictability enabled by the EMI data, the soil mapping is considered to be consistent with a 

scale of 1:5000 (Reid, 1988).   

Sites were sampled using a 50mm soil coring tube pushed into the ground by a utility mounted 

hydraulic soil sampling rig to retrieve a relatively undisturbed core of the soil profile.  All sites were 

sampled from the plant mound with the location of each site determined using an averaging GPS.  
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Nine had depths of between 2.35m and 3.1m, the remainder had a depth range of between 1.2 to 

1.85m.  Site and soil profile descriptions were made in accordance with NCST (2009).   

Five sites were sampled for laboratory analysis following the Paddock to Reef sampling protocols of 

Attard and Shaw (2010).  At each site samples were collected for the 0-0.1m, 0.2-0.3m, 0.5-0.6m, 0.8-

0.9m, 1.1-1.2m and 1.4-1.5m depth ranges and submitted to the Department of Environment and 

Science Chemistry Centre at Boggo Road, Dutton Park for analysis. 

Analyses undertaken for each soil sample included the following:  

 pH, electrical conductivity (EC), chloride (Cl);  

 effective cation exchange capacity (ECEC) and exchangeable cations—calcium (Ca), 

magnesium (Mg) potassium (K) and sodium (Na), with exchangeable aluminium (Al) and 

acidity where pH is <5.5;  

 available nitrate nitrogen (NO3-N) and phosphorus (P);  

 total carbon (TC), nitrogen (TN), phosphorus (TP), and phosphorus buffer index (PBI); 

 micro-nutrients—copper (Cu), zinc (Zn), iron (Fe) and manganese (Mn); 

 particle size analysis—proportions (%) of sand, silt and clay content; 

 soil moistures—air-dry moisture (ADMC), 1/3 and 15 bar.  

Data such as EC and clay content aid in the understanding of the ECa values obtained.  Analytes 

such as pH and cations are used to indicate soil condition.  When assessed with soil physical and 

nutrient data the fertility status of the soil can be determined, as well as the likely behaviour of applied 

nutrients in the soil.   

The soil profiles described were correlated to the existing soil types of Murtha (1986) and Cannon, 

Smith and Murtha (1992).  Where a soil could not be clearly matched it was named as a variant of the 

established type to which it had the closest affinity.  This correlation enables the formulation of 

management strategies to suit the same or similar soil types found elsewhere in the Wet Tropics.   

The soil mapping unit boundaries were derived principally using the ECa patterns.  The Syndicate 

Road soils mapping was also assisted by pre-development black and white aerial photographs and 

changes in landform.  Soil mapping units are labelled and named for the dominant soil type 

considered to be present within each unit, as defined by the ECa data and associated soil site 

descriptions.   

Mapping units can contain other, minor, soil types.  These minor units can be seen as contrasting 

ECa patterns within the encompassing larger unit that are interpreted as different soils.  While these 

minor soils may behave differently in terms of management requirements, they are generally too small 

or narrow in shape to attempt to map out separately at the scale of the mapping undertaken.  Where a 

pattern may be large enough but is not depicted as an individual mapping unit, there was sufficient 

doubt to confidently treat it as a separate mapping unit.  Additional soil description sites will be 

required on these areas to validate any interpretation about the soil present, and to ensure a high 

degree of confidence that these areas should be mapped. 

Patterns interpreted as representing minor soils may also appear too irregular and disjointed to also 

map.  Additionally, a minor associated soil may occur due to a gradual transition from one unit into 

another.  These are interpreted as being a variant of the dominant soil, or will behave similarly in 

regards to management requirements to that of the dominant soil.  Minor soils identified as present 

within the mapping units are discussed further in Section 4. 
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The mapping, site descriptions and associated field and laboratory test results, have been loaded 

onto the State Government’s Soil and Land Information (SALI) database.  The mapping can be 

viewed electronically through the Queensland Globe at https://qldglobe.information.qld.gov.au/.  A 

copy of individual site descriptions can also be downloaded from this Globe.  As well, digital copies of 

the data can be downloaded from the Queensland Government’s spatial data catalogue at 

https://www.qld.gov.au/environment/land/management/soil/soil-data/mapping. 

3.3 Piezometer installation 

The intention of the piezometers is to monitor nitrogen movement or losses below the crop root-zone 

and into local watertables.  Eight piezometers were installed across the two MIP plots in late 

November 2018, four at each study area.  The location of piezometers was based on the soil types 

identified and accessibility of the site with minimal impact on farming operations.   

The piezometers were constructed following the minimum standards for temporary shallow monitoring 

bores as set out by NUDLC (2012).  All piezometers were installed to ground level rather than the 

usual practice of having an exposed part of the upper casing above ground.  This was done to avoid 

impacting on farming operations, allowing farm machinery to traverse across the site without 

damaging the piezometers.  All were located on headlands or at the end of a plant row where 

cultivation or other ground disturbance can be avoided during the life of the monitoring project.  

Bore holes were drilled with a trailer mounted Gemco rotary drill rig, cutting a 100mm diameter hole to 

the required depth (≤6m).  Piezometers were constructed from 50mm diameter PN12 PVC-U pipe, 

slotted from about 1m through to the bottom of the piping.  Each were sleeved with a geofabric filter 

sock to prevent fine soil material from entering the pipe once in place.  After placement in the hole, 

the space between the pipe and the wall of the bore hole was back-filled with clean coarse river sand 

to about 0.5m from the surface.  Each piezometer has been capped to prevent small animals and 

extraneous material falling down the pipe.   

A 500mm long x 120mm diameter x 5mm wall section of PVC piping was embedded into the upper 

0.5m of soil around the piezometer tube to act as a protective casing.  The soil around this casing was 

excavated to a diameter of about 0.3-0.4m from the casing and backfilled with rapid-set cement to 

ground level to reinforce this protection, and to act as a grout to prevent surface runoff from infiltrating 

into the sides of the bore hole.  A painted and numbered steel plough disc was placed over each 

piezometer to act as a site indicator and provide additional protective cover from vehicle operations.   

3.3.1  Syndicate Road piezometers 

The four piezometers installed at Syndicate Road were numbered P1 to P4 and were located on two 

soil types exhibiting extremes in hydrologic characteristics.  Two were installed per soil at a sufficient 

distance apart to allow replication within each soil type, and account for variances arising due to 

internal and external factors found across the study area.  Marker posts were also installed to aid in 

indicating the location of each piezometer. 

Piezometers 1 and 2 were located on low lying, poorly to very poorly drained clay soils, where a very 

high seasonal water table is likely to be encountered but where access was not likely to be impeded 

due to flooding or boggy conditions.  Piezometers 3 and 4 were located on the paleochannel that 

dissects the study area, where a shallow loamy to clay soil overlying very deep and highly permeable 

buried sands and gravels is found.   

https://qldglobe.information.qld.gov.au/
https://www.qld.gov.au/environment/land/management/soil/soil-data/mapping
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Waterlogged areas are more likely to denitrify whereas leaching is probable and more rapid on the 

higher elevated and permeable sandy soil.  There is a higher risk of nitrogen movement into local 

drains via runoff or near surface seepage from the waterlogged clay soils.  It is hypothesized that the 

paleochannel may act as a conduit for the movement of groundwater and nitrogen across the 

landscape within its deeper sands and gravels.  

Piezometer 1 was drilled and installed to a depth of 5.57m and the water table was present at a depth 

of 2.9m below ground level.  Piezometer 2 is 3.97m deep and here the water table was measured at a 

depth of 2.4m with a gleyed clay observed from approximately 2.5m.  The bore holes for piezometers 

3 and 4 were each drilled to a depth of 5.5m, however the piezometer tubes could only be installed to 

3.76m and 3.45m respectively.  The lower portions of the bore holes collapsed due to the coarse 

sandy, wet and loose nature of the subsoil material.  The watertable at the time of installation was 

measured at a depth of 2.6m at piezometer 3 and 2.35m at piezometer 4.  

3.3.2  Leichhardt Road piezometers 

At Leichhardt Road, four piezometers were located along the southern headland with the intention of 

representing the Lugger soil type.  These are numbered P5-P8, with two located on either side of the 

central drain to cover two fertiliser management treatments that are intended for this site.  The 

location of each is shown on the attached soil map for the monitoring plot (see Appendix 3).  Runoff 

monitoring fluming was also installed on either side of the central drain toward the southern boundary 

to be used measure the differences of management treatments.   

Piezometers 5 and 6 were installed in the immediate downstream shadow of each flume, outside of 

the runoff collection basins.  Piezometers 7 and 8 were located approximately 50m away from each 

flume and will act as replicates.   

Piezometer 5 was drilled to a depth of 5.5m, with a sandy and gravelly loam to clay loam to 3.8m, 

changing into a gleyed clay.  At the time of construction, the standing watertable was observed at a 

depth of 2.45m.  Piezometer 6 is similar to 5, drilled to a depth of 3.95m it had sandy and gravelly 

loam to clay loam to a depth approximately 3.9m overlying the gleyed clay.  The standing watertable 

was measured at a depth of 2.95m.  Piezometers 7 and 8 were drilled to similar depths, 4.05 and 

4.10m respectively, with the same gleyed clay occurring by 2.5m.  The watertable in these bores was 

observed at depths of 3.08m and 2.45m respectively. 

4. Results of the soil characterisation 

The EMI and soil surveys identified the soils present across each monitoring site and their physical 

and chemical characteristics, including drainage class.  This was used to guide the location of 

piezometers installed on the monitoring sites.  The results of the ECa mapping across both study 

areas are shown in Figures 4 and 5.  The associated soil mapping is presented in Appendix 2.   

4.1 Syndicate Road soils 

The EMI survey indicate a variation in ECa across this study area that was correlated to the described 

soil profiles which identified a greater variability of soils than originally mapped by Murtha (1986).   

Twenty-one sites were described at Syndicate Road (sites numbered 27-45 & 49-50).  The majority of 

sites had depths of between 1.45 and 1.85m, with eight sites described to depths of between 2.35m 
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and 3.1m (sites 27, 28, 33, 36, 37, 42, 44, & 45).  One site (site 41) was described to a depth of 1.2m, 

its depth of observation being limited by a watertable and buried decomposing organic matter 

preventing deeper sample retrieval.  Site descriptions are provided in Appendix 3, which includes the 

results of laboratory analyses done for sites 35, 36 and 37.  The location of the soil description sites 

are shown on the attached Syndicate Road soil map in Appendix 2, and in Figure 4.  Seven soil types 

and variants were mapped across the Syndicate Road study area and are described separately 

below.  

4.1.1 Liverpool grey variant (LiGv) 

Dissecting the Syndicate Road study area from north to south is a distinctive paleochannel formed 

from channel infill of coarse sands and gravels overlaid by finer textured alluvial deposits.  This prior 

stream forms a very low ridge dominating the gently undulating central portions of the site.  The soil 

unit is represented by sites 30, 31, 36, 39 and 44 and was mapped as a Liverpool grey variant (LiGv).  

While not explicitly on the same landform, this unit exhibits the closest affinities with the Liverpool soil 

of Murtha (1986) and Cannon, Smith and Murtha (1992). 

A smaller unit has also been mapped nearby toward the north-eastern corner of the study area.  This 

unit has been interpreted as a Liverpool grey variant due, in part, to similarities in the ECa pattern for 

all four EMI sensors with that of the larger unit, suggesting the sandy and gravelly nature of the soil 

material present.  It is also found in a swale that was part of a former watercourse, a landform position 

that is more characteristic of the Liverpool soil type.  A soil site description in this unit would confirm 

this interpretation. 

Murtha (1986) and Cannon, Smith and Murtha (1992) have described the Liverpool soil as a 

moderately deep yellow to brown uniform, apedal sandy loam to clay loam soil overlying stratified 

sands and gravels of granitic origin.  These authors described it as commonly forming on lower 

channel benches or terraces of watercourses, but can also be found on levees.  Other fine textured 

alluvial soils overlying coarse sands and gravels on the same landscapes include Jaffa, Midgenoo, 

Silkwood and Tully soils.  Similar soils such as Canoe, Goolboo, and Whitfield are identified as 

occurring on channel infill or prior streams, and Japoon on channel benches.  Without going into 

greater detail, the sites described on the Syndicate Road site do not have a good fit with these other 

soil types, due in particular to the colour and the texture of the soil profiles that overlies the buried 

gravelly and sandy deposits.   

The sites described across the Liverpool Grey variant are found to be greyer than the typical Liverpool 

soil type.  The upper part of the profile, overlying buried coarse sands and gravels, are uniform and 

apedal with textures ranging from sandy clay loam to light-medium clay at the surface, grading into 

sandy clay loam to clay loam (sandy) subsoils.  Colour ranges from dark greyish-brown to dark grey in 

the surface soil, grading into greyish-brown or brownish-grey to yellow-brown subsoils.  The buried 

sands and gravels are typically brownish or yellowish-grey to yellow.   
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Figure 4. Apparent electrical conductivity (ECa), Syndicate Road 

  



 

11 
 

Sites 30, 31, 39 and 44 exhibit heavier, clay loam to clay textures in the surface whereas site 36 has a 

loamy profile that best fits the typical Liverpool soil.  All sites exhibit the inverted texture profile that 

has been attributed to the Liverpool soil by Murtha (1986) and Cannon, Smith and Murtha (1992).  

Fine gravels were found throughout the profiles, with the exception of site 30, which was found to be 

gravel free until about 0.9m depth.  Site 31 also has some affinities with the Thorpe soil due to the 

yellowish colour of the subsoil, however its lower landform position is characteristic of Liverpool.  

Where coarser gravels were observed in the profile, these tended to have a rounded shape indicating 

they are waterworn, typical of transported material found in watercourses. 

The depth to the underlying gravelly coarse sandy buried deposits range between 0.47 and 0.9m.  

The soil itself is considered to be imperfectly to moderately-well drained.  This is because of both the 

depth to the gravelly sands, and the sandy subsoil textures ensuring a high level of permeability.  

Additionally, landform position is higher than surrounding soils allowing drainage away from the 

surface and subsoil horizons.  Drainage away from the deeper gravelly sands will only become 

restricted due to proximity to the neighbouring poorly drained soils acting as barrier to transmission.  

Given the unit runs continuously across the monitoring study area in a north-south direction, deeper 

subsoil drainage is likely to follow this preferential flow path. 

The ECa pattern also showed a transition between the Liverpool grey variant and adjacent Coom soil, 

which is a very deep poorly drained clay soil (see Section 4.1.4).  At two soil description sites (sites 28 

and 32) located on such transitions, the depth of the heavier textured soil overlying buried sands and 

gravels is greater than found at other Liverpool grey variant sites.  The depth to buried sandy and 

gravelly layers increases across these areas until the soil transitions into very deep clays.   

Three separate mapping units have been distinguished to the north, these have been designated a 

Liverpool grey variant, deep profile (LiGvd).  The ECa pattern and site descriptions indicate the depth 

of the profile overlying buried gravelly sands ranges between 1.0 and 2.0m, with depth gradually 

increasing toward the Coom mapping units.  The soil at the locations can be considered an intergrade 

between the Liverpool grey variant and Coom, however the ECa pattern is interpreted as indicating 

that the majority of these areas are closer to the Liverpool grey variant than that of the Coom soil.  

The Liverpool grey variant, deep profile, and possibly a sandy variant of the Coom soil, occurs as 

minor or subdominant associated soils within the larger Liverpool grey variant unit.  These were 

evident as yellower ECa patterns along the map unit boundaries, and in small patches within the unit, 

particularly in the central and northern reaches.  

Throughout the Liverpool units the very deep buried gravelly sands may overly a heavy clay layer, 

similar to what has been observed elsewhere in soil profiles that were cored and described to depths 

greater than 2m.  During the installation of the piezometers on the Liverpool grey variant, grey clay 

was observed toward the extreme depths of drilling, greater than the depths of EMI or soil profile 

observation on this soil.  The ECa patterns, along with very deep profile observations at sites 28 and 

36, show there are no restrictive layers occurring in this unit before a depth of 3.0m.   

At sites 28 and 36, soil material retrieved from about 2.0m was very moist to wet.  Additionally the two 

piezometers installed on this soil unit had watertables measured at depths of 2.35 and 2.6m at the 

time of installation.  The permanent watertable is deeper here, and is not likely to have the same 

impact on the upper part of the soil profile, as would be found on the adjacent clay soils found in lower 

lying landscape positions.   

 



 

12 
 

4.1.2 Malbon (Mb) 

Forming the level plains along the eastern side of Syndicate Road is a large area identified as Malbon 

(Mb), a heavy textured variant of the Lugger soil of Murtha (1986).  Malbon was first described by 

Holz (1985) and was mapped by Cannon, Smith and Murtha (1992) south of the Tully River.  Cannon, 

Smith and Murtha (1992) differentiated Malbon from Lugger by its heavier (more clayey) textures 

present throughout.  It is a deep to very deep gradational or texture contrast soil comprising a dark 

greyish-brown sandy clay loam to clay loam (sandy) surface soil grading to an apedal mottled, grey to 

pale brown coarse sandy clay subsoil with fine quartz gravels throughout.   

Sites 27, 37 and 49 exhibit closest affinities with this soil, due to the heavier, clayey textures found 

throughout, and a greyer subsoil colour.  They are very deep, imperfectly drained uniform soil profiles 

with mottled, brownish-grey to grey sandy light to medium clay subsoils; clay loam (sandy) layers also 

occur at depth.  Fine quartz gravels occur throughout the profile, but no buried coarse sandy and 

gravelly layers were encountered.   

Malbon and Lugger are described by Murtha (1986) and Cannon, Smith and Murtha (1992), as soils 

formed on alluvial fans derived from granite.  The angular nature of the fine quartz gravels found in 

the described profiles, and a lack of rounded or waterworn gravels, suggest the soil has been 

deposited through sheet wash from the nearby granitic hills and mountains, rather than deposited by 

watercourse flows.  Analytical data for site 37 (see Section 4.3.2) also supports this conclusion. 

The texture of the surface soil at these sites, which was found to be heavier than a typical Malbon; 

that is ranging from clay loam (sandy) to sandy light clay.  The colour of the surface soil (the Ap 

horizon) at these sites was black, which is typical of Lugger.  Sites 27 and 37 were described to a 

depth of 2.9 and 3.1m respectively, with the deeper subsoil having textures that ranged between clay 

loam coarse sandy and sandy medium clay.  Although not described as deep as the other two sites, 

site 49 was very similar to the profile described at site 27 (to the corresponding depth of 1.55m), and it 

had a higher gravel content much like site 37.  The grey colour observed in the very deep portions of 

the subsoils at sites 27 and 37 indicate these sites experience a seasonal watertable and poorer 

drainage at depth.  No water table or wet conditions were encountered in the very deep parts of the 

soil profiles at the time of sampling.   

The mapping unit also has affinities with the heavier textured variant of Thorpe and Prior (Cannon, 

Smith and Murtha, 1992), which are other soils found on granitic alluvial fans with stronger brown to 

yellow-brown subsoil colours and better drainage characteristics.   

Cannon, Smith and Murtha (1992) had described Malbon as being morphologically similar to Coom, 

which is a very deep poorly drained uniform clay soil with subsoil colours similar to those found at 

sites 27, 37 and 49.  They reported that discrete units of soils like Coom and Timara may occur in 

association.  The subsoil of site 37 was found to be well structured like the Coom soil, which reflects 

the heavier clay texture observed.  ECa patterns, particularly for the PRP2.0 and HCP2.0 sensors, 

which are similar to those attributed to the Coom soil (see section 4.1.4) are inferring that Coom is 

occurring as small exents, mostly along the mapping unit’s boundary.  Small patterns can also be 

seen at the south-eastern corner of Syndicate Road. 

4.1.3 Lugger (Lu) 

In the south-east and south-west of the Syndicate Road study area are two mapping units attributed 

to the Lugger soil of Murtha (1986) and Cannon, Smith and Murtha (1992), Lugger can often be found 

overlying gravelly coarse sands from 0.9m.  It is described by those authors as having formed on 
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lower positions of granitic alluvial fans and have been found to abut poorly drained alluvial soils on 

backplains. 

The mapping unit found at the south-eastern quarter of Syndicate Road, which bounds the Malbon 

unit described above, is represented by site 50 which has a closer affinity to the main concept of the 

Lugger than with other soil types.  This area has been differentiated from the adjacent Malbon unit 

due to slight differences in the derived ECa patterns along with site 50 exhibiting a lighter (sandier) 

profile texture throughout.  The texture of that site ranges from silty clay loam to coarse sandy clay 

loam, with a fine and medium sized gravel content that increases substantially in abundance with 

depth in the subsoil.  Additionally, the landform here is a very gently inclined to gently undulating plain 

rather than a level plain.  The boundary drawn between the two units follows the remnants of an old 

infill channel. 

The colour of the subsoil at site 50 was also found to be slightly browner creating affinities to Thorpe, 

however this colour also falls within the range that suits Lugger.  Thorpe is described as occurring in 

higher elevated landscape positions than this locality.  Between this Lugger unit and the adjacent 

Coom mapping unit, the ECa displayed a more gradual transition than elsewhere across the 

Syndicate Road study area.  There also appears to be minor extents of soils such as Coom, or a 

sandy variant of Coom within this Lugger unit. 

The other Lugger mapping unit is found in the south-west quarter of Syndicate Road, around profile 

43.  This site has affinities with Coom, but with the presence of the fine gravels and coarse sands that 

increase in content with depth.  It may be considered a sandy variant of Coom but also exhibits profile 

characteristics that are typical of both Malbon and Lugger. 

The PRP1.0, PRP2.0 and HCP1.0 ECa patterns across this unit were largely very similar to that of the 

other Lugger unit, which surrounds site 50.  This is interpreted as meaning the unit will mostly have 

similar drainage characteristics to that of the other Lugger unit.  Due to the grey mottled sandy clay 

encountered from 1.0m, site 43 is, itself, thought to be poorly drained like a Coom soil.   

The ECa patterns shows that scattered throughout this western Lugger mapping unit will be minor or 

subdominant extents of the heavier textured and poorly drained soils such as Coom.  These appear 

as higher ECa for the PRP2.0, HCP1.0 and HCP2.0 sensors, expressed as yellow and green 

colouring on the ECa mapping (Figure 4), and which occur more frequently than in the other Lugger 

unit.  The largest extent of higher ECa is partly associated with footings for a high-voltage power 

pylon and concrete culverts at that locality, however it also suggests an area of poorer drained soil 

such as Timara is present.  Timara is likely to be found around its boundary where it abuts the lower 

lying units mapped as Hewitt (see Section 4.1.5).  

Drainage within the Lugger unit found to the south-west is likely to be more affected from the 

presence of poorer drained soils intermixed throughout.  Drainage from this unit will also be poorer 

where it transitions into the adjacent Hewitt mapping units, as would occur with the other Lugger unit, 

and the Malbon unit, where these abut Coom soils.  

At profile site 43, gravels and coarse sands may come to dominate the much deeper subsoil, as found 

at site 50.  When considering the ECa patterns for the HCP2.0 sensor on the Malbon unit and the two 

Lugger units, the patterns infer there is little difference between the very deep subsoils other than an 

increase in the content of coarse sands and fine gravels.   

There does not appear to be any restriction to drainage in these Lugger soils to the degree that is 

occurring elsewhere in the poorly drained alluvial soils (Coom, Timara, Hewitt).  The characteristics of 
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the upper part of the subsoils show they are not as poorly drained as the adjacent Coom soil units.  

Overall these soils are considered to be imperfectly drained rather than poorly drained.  Like in the 

Liverpool grey variant, the ECa patterns indicate no restrictive layer to water movement down the 

profile is occurring by 3.0m.   

4.1.4 Coom (Cm) 

Adjacent to the Liverpool Grey Variant and the Malbon and Lugger units are two large areas that were 

mapped as Coom (Cm).  This soil is a poorly drained alluvial soil which Murtha (1986) and Cannon, 

Smith and Murtha (1992) described as comprising a gradational texture profile with a dark grey clay 

loam to light-medium clay surface soil grading into a structured, mottled, grey to brownish-grey clay 

subsoil.  

Cannon, Smith and Murtha (1992) have described the poorly drained alluvial soils as forming part of a 

continuum (Coom-Timara-Bulgun-Hewitt) that “become progressively poorer drained with distance 

from higher better drained levees”.  The Coom soil is form found on backplains of the higher elevated 

and better drained prior stream or paleochannel that is described as Liverpool grey variant. 

The Coom mapping units comprise poorly drained, very deep, uniform grey clay soils.  Sites 33, 35, 

40 and 45 that represent the soil on these units are considered to have a closer affinity with the Coom 

soil of Murtha (1986) and Cannon, Smith and Murtha (1992) than other poorly drained alluvial soils.  

They differ from other soils in the same grouping, such as Hewitt and Bulgun due to the greyer and 

heavier textured surface soil, and Timara due to the higher abundance of mottles throughout the 

subsoil.  No coarse sands or fine gravels were encountered in the four profiles described across these 

units. 

Like other soils, drainage within the Coom mapping units will be influenced by their proximity to other 

units.  The ECa patterns appear to indicate that drainage across these units will become poorer with 

distance from the sandier Liverpool grey variant unit.  The patterns from the HCP2.0 sensor readings 

(see Figure 4) show increasing ECa in a westward direction.  Soil profile observations show a 

corresponding change in drainage, for example from imperfect drainage at site 36 to very poorly 

drained at site 34.  

The bulk of the Coom soil units mapped appeared to be clayey to depths of at least 3.0m (refer to 

sites 33 and 45).  A gradual transition is occurring between the Coom soil and adjacent soil units.  

The transition appears wider where abutting the Liverpool grey variant than against Lugger units.  It is 

expected that the depth of the clayey soil profile will become shallower with proximity to the sandier 

Liverpool grey variant across the transition.  Just how rapidly that change in depth occurs depends 

upon the width of the transition. 

There was a distinctive pattern evident in the HCP2.0 sensor readings formed in the meander of the 

Liverpool grey variant unit, between profile sites 39 and 40.  This area is considered to be a Coom 

soil, however the ECa pattern is interpreted as showing the area is underlain by buried coarse sands 

and gravels.  There is another similar extent found just north of profile site 35, and numerous smaller 

areas scattered throughout the Coom mapping units.  Observations made at profile site 28, along with 

the ECa patterns, infers the Coom soil overlying the buried coarse layers will be deeper than 2m.   

Some of the areas with buried coarse layers, such as the two mentioned above, appear large enough 

to map out.  However these areas have been retained within the larger Coom unit as they are likely to 

behave, in management terms, more like the remainder of the unit due to the depth to the buried 
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layers.  Additional soil profiles would be required to determine if areas large enough to map should be 

considered a separate soil type or as individual mapping units.  

The transition in ECa patterns across the Coom map units also corresponds to changes in landform 

and elevation, which in turn reflects changes in soil type and drainage conditions.  Between the two 

large Coom mapping units is the low crest formed by the Liverpool grey variant unit.  Central to the 

eastern Coom unit is an area mapped as Timara (see Section 4.2.6 below for further detail), and to 

the west is an area mapped as Hewitt (see also Section 4.2.5).  These poorer drained units are higher 

ECa patterns by the PRP2.0, HCP1.0 and HCP2.0 sensors (see Figure 4).  These units also occur in 

the lowest lying portions of the block.  Minor extents of Timara appear to also occur in both Coom 

mapping units.   

Profile observations show that a high watertable, and buried peats or other decomposing organic 

matter is a feature of the Timara and Hewitt soils at Syndicate Road.  These features were not 

encountered in the soil profiles located on the Coom units, however the high ECa patterning from 

HCP2.0 sensor, expressed as strong green and blue colouring, (Figure 4) may be due to the 

presence of this buried organic matter, and possibly a watertable at depth.    

The ECa patterns indicate the eastern Coom mapping unit will have small, minor areas of soils like 

the Timara occurring principally to the north.  These minor occurrences of much poorer drained clays 

are found along the alignment of a swale or drainage depression that is an infill channel which 

extends from the north-east corner of Syndicate Road to the Timara mapping unit.  Also in association 

are shallower soils overlying buried gravelly coarse sands found at varying depths.  

4.1.5 Hewitt (He) 

Toward the western boundary of the Syndicate Road study area the landform declines into a 

depression that was a freshwater swamp prior to development.  Two areas have been distinguished 

that are mapped as Hewitt (He).  A small extent is found at the south-western corner of the site, and a 

much larger area across the central-western portions.   

The soils of these low lying areas exhibit properties characteristic of very poorly drained alluvial soils 

formed in freshwater swamps described by Murtha (1986) and Cannon, Smith and Murtha (1992). 

They are mapped as Hewitt but the soils across them will range from Bulguru and Hewitt in low lying 

area to Timara on the more elevated extremities.  Bulgun may also be present.   

In its natural state the soil here will have been very poorly drained, with much of the subsoil remaining 

wet for at least a considerable part of most years, while the lowest portions would have been wet all 

year.  These areas exhibit the highest ECa readings for Syndicate Road.  There is little difference 

between the soil description sites (sites 29, 34, 41 and 42) on the map units.  The high ECa readings 

are attributed to high soil moisture content and associated high watertable present at the time of 

sampling.  The very high ECa pattern in these areas, expressed as a strong blue colour, corresponds 

with the lowest elevations on the site and matches a freshwater swamp pattern visible on pre-

development aerial photographs.   

Drainage works undertaken across the area have now lowered the permanent watertable to below 

1.0m depth.  However, during periods of extended heavy rainfall these areas could become flooded, 

with the watertable remaining at or near the surface for extended periods throughout the wet season.  

Water levels in the main drain along the western and southern boundaries of the study area, will 

provide a very good indication of the depth to the watertable in these areas.   
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There is little that differentiates Hewitt, Timara and Bulgun soils according to the descriptions by 

Murtha (1986), and Cannon, Smith and Murtha (1992).  Bulgun and Timara typically have a 

gradational or uniform texture trend however the surface soil of Bulgun has a much darker (black) 

colour, and more abundant mottles in the clayey subsoil than found in Timara.  Timara has a greyer 

surface soil and few if any mottles in the grey subsoil.  Hewitt differs from these two by having a 

typically texture contrast texture profile with a black, lighter textured surface that has a high (humic) 

organic matter content overlying a grey, mottled or whole coloured clayey subsoil.  Bulguru is a soil 

dominated by organic materials throughout and overly gleyed sediments at depth that occurs in 

freshwater swamp environments. 

Profile descriptions for sites 29, 34, 41 and 42 on the two Hewitt map units show the soil largely 

comprises a black to very dark grey silty clay loam to silty light clay surface soil overlying grey, 

mottled, light to medium or heavy clay, sometimes silty, subsoils.  These in turn overly stratified humic 

organic matter (fibric/sapric peats or decomposing vegetation) and grey or gleyed clays from varying 

depths.  The structure in the subsoil clays varied between sites, however where the subsoils have 

been observed as apedal this is attributed to the high moisture content present at the time of the 

description masking the natural structure of the soil.   

Sites 34 and 41 have the closest affinities with Hewitt.  Site 34 could also fit Bulgun due to the more 

gradational nature of the soil profile, but is considered a Hewitt due to the black humic (silty) surface 

soil, its proximity to the lowest and poorest drained part of the landscape, and presence of peaty 

layers in the subsoil.  Site 41 is typically characteristic of a Hewitt with its black surface and distinctly 

texture contrast profile.  The silty nature of the surface field textures is attributed to the organic matter 

present.  Site 42 is considered to have a closer affinity with Bulguru due to the highly variable layers 

of decomposing organic matter and peaty clays.   

Site 29 has affinities with both Hewitt and Timara and is more like a transition between the two soils.  

The landscape position and uniform nature of the profile is more typical of Timara.  The quite deep 

grey clay subsoil, with few if any mottles, is found in both soil types.  However the black nature of the 

surface soil is typical of Hewitt.  

4.1.6 Timara (Ti) 

A single mapping unit that has been identified as Timara is located across a swale or depression 

running north-south throughout the larger eastern unit mapped as Coom.  Timara is a poorly drained 

alluvial soil comprised of a grey clay subsoil with few if any mottles.   

The ECa patterns indicates this unit is largely a deep to very deep very poorly to poorly drained clay 

soil.  Site 38, which is located in the lowest lying part of this unit, exhibits very poorly drainage at 

depth, with buried peaty deposits from 1.35m.  This site could also be considered an intergrade 

between Timara and Bulgun; the surface soil is dark grey to dark grey-brown like a Timara however 

the clayey subsoil has an abundance of mottles like Bulgun.  Peats have also been described as 

occurring in the subsoil of Timara by Murtha (1986) and Cannon, Smith and Murtha (1992).  This 

location is also too poorly drained to be considered a Coom soil.   

The Timara mapping unit is found on an infill channel that was once a watercourse.  Much of this unit 

is found in the deepest parts a swale that includes constructed drains which are a realignment of the 

old watercourse.  This unit will have the poorest drainage in the area, which is indicated by the high 

ECa patterns shown for the PRP2.0, HCP1.0 and HCP2.0 EMI sensors (Figure 4).  The ECa patterns 
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indicate that Timara appears to also occur as an associated minor soil within the eastern Coom unit, 

along alignment of the swale toward the north-eastern corner.  

4.2  Leichhardt Road soils 

The results of the EMI survey across the Leichhardt Road study area is presented in Figure 5.  There 

were only small differences in ECa measured across the site for each sensor depth, with readings 

differing by no greater than 10 mS/m.  There were also a number of small locations where higher ECa 

readings occurred. They were associated with on-ground irrigation infrastructure that was still on the 

site at the time of the survey.   

As the landform across the study area is quite uniform, and no distinctive patterns could be observed 

on aerial photographs or satellite imagery to aid in mapping the soils on this study area.  The 

delineation of soils has relied entirely on the EMI mapping and soil site descriptions.  The patterns 

distinguished from the ECa data collected are considered to represent two soil types, but with a 

gradual transition between them.   

Due to time constraints, only the patterns representing the extremes in measurements were targeted 

for the three subsequent soil descriptions.  Sites 46 and 48 were located on ECa patterns with the 

lowest readings for all EMI sensors, while site 47 was located on the highest ECa pattern.   

Sites 46 and 47 were sampled for laboratory analysis.  Results and accompanying site descriptions 

are presented in Appendix 3, along with the description for site 48.  Soil description site locations are 

shown in Figure 5 and on the attached soil map in Appendix 2. 

Two soil types have been described and mapped across this study area.  The largest extent is 

attributed as the Lugger (Lu) soil type of Cannon, Smith and Murtha (1992).  The other soil, found 

primarily in discrete pockets, is the Bulgun (Bg) soil.  The ECa patterns indicate that variants or 

intergrades of these two soils, exhibiting characteristics common to both, also occur either as a 

transition between the two soil types, or as minor subdominant soils within the mapping units. 

4.2.1 Lugger (Lu)  

Most of the Leichhardt Road study area is mapped as comprising Lugger (Lu) with sites 46 and 48 

being representative.  These two sites are both gradational soil profiles, and are lighter textured than 

the Lugger sites found on the Syndicate Road study area.  Each comprise a surface soil that is black 

to very dark grey light sandy clay loam to sandy clay loam which then grades into a yellowish-brown 

to brownish grey light sandy clay loam to sandy clay loam.  The surface soil layers then grade into 

mottled, grey sandy clay loam to clay loam coarse sandy subsoil which have little to no structure.  

There are fine quartz gravels throughout, which increased in abundance with depth.   

Banyan soil had been reported by Cannon, Smith and Murtha (1992) as occurring on these lower 

lying areas, and the black, loamy textured nature of the A horizon may suggest these profiles will fit 

this soil type.  However the gradational to uniform nature of the soil’s profile, and the loamy or clay 

loam textured of the subsoil has a greater affinity with Lugger.  The sites also differ from Thorpe, 

another soil originally mapped in the area, due to the grey colour of the mottled B horizon. 

Site 46 was dug and described to a depth of 2.9m, and here the texture of the deeper subsoil showed 

stratification with varying sand and gravel contents.  The colour of the deeper subsoil becomes white 

with depth and mottling disappeared by 2.7m.   
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Figure 5. Apparent electrical conductivity (ECa), Leichhardt Road 
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The mottling and the grey colour of the upper part of the subsoil is indicative of waterlogging and the 

seasonal watertable is likely to get as high as the top of the subsoil or B horizons in this soil.  The 

white colour of the deeper subsoil and the lack of mottling with depth suggests that the more 

permanent watertable sits at about -2.0m.  At the time of sampling, the deeper subsoil was found to 

be moist however no standing water was found.    

4.2.2 Bulgun (Bg)  

The areas mapped as Bulgun (Bg) are represented by site 47.  The soil has a texture contrast profile 

that comprises a very dark grey fine sandy clay loam A horizon overlying mottled, grey, structured 

medium clay B horizons.  A few fine gravels were found in the upper A horizon, with the B horizons 

being gravel free throughout.  Observations of the soil surface around the site showed that many 

areas are also gravel free.  Site 47 is considered to have a stronger affinity with the Bulgun soil which 

was described by Cannon, Smith and Murtha (1992) as being a gravel free, very poorly drained 

texture contrast or gradational soil with a dark loamy A horizon overlying a mottled, grey clayey B 

horizon.  This texture contrast profile also has affinities with the Hewitt soil, however a considerably 

higher organic matter content should be expected at this site.  

No buried peat or decomposing vegetative matter was found at site 47, nor was a high watertable 

observed at the time of sampling, unlike at Syndicate Road.  However the Bulgun map unit will have 

poorer drainage and a lower permeablility than the rest of the study area.  Like the Lugger soil, the 

mottled grey B horizon is indicative of a high seasonal watertable.  Due to the drainage infrastructure 

developed around the study area, its drainage characteristics presently are probably closer to that of 

Coom rather than Bulgun (in its pre-development state) or Hewitt. 

The ECa patterns across this Bulgun map unit, particularly for the HCP1.0 and HCP2.0 sensors, 

identified a number of distinctive areas with high ECa readings similar to the area encompassing site 

47, suggesting similar high clay contents and higher soil moisture levels at depth.  As such, these are 

included in the Bulgun mapping unit.  The shape of these distinct areas is suggestive of small, 

depressions that have in-filled over time and may have once been small wetlands or swamps.  There 

was no evidence, however, of such landform features present on aerial photographs taken prior to the 

land being cleared and developed for farming.  

Included within the Bulgun mapping units are areas where moderate ECa patterns have been 

interpreted as indicating the presence of a higher clay content and similarly poorer drainage 

characteristics.  These areas are indicated by the consistently stronger green patterning for the 

PRP2.0, HCP1.0 and HCP2.0 sensor readings.  Such areas may represent an intergrade between the 

Lugger and Bulgun soils but are considered to have a greater affinity to Bulgun.  Additional site 

descriptions would be required to confirm the soil type present within these stronger green patterns. 

4.3 Soil chemical analysis 

Five soil profiles were sampled for laboratory analysis, three on the Syndicate Road site (sites 35, 36 

& 37) and two on the Leichhardt Road site (sites 46 & 47).  The results of the laboratory analysis for 

each site is presented in Appendix 3.  

The analytical results show that nutrients are typically concentrated in the top 0.1m, and often 0.3m, 

of soil with levels distinctly reducing by 0.5-0.6m.  This trend is apparent across the macro- and micro-

nutrients analysed.  The results for some nutrients appear to indicate there is an apparent difference 

in management between the two study areas.  However, in general the sites sampled are exhibiting 
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trends distinguishing differences related more to soil type and condition, and are reasonably typical of 

the results reported by Murtha (1986) and Cannon, Smith and Murtha (1992) for similar soils.   

Where discussed, only general observations and not direct comparisons are made between the sites 

sampled for the MIP and sites reported in Murtha (1986) and Cannon, Smith and Murtha (1992) for 

the same soil types.  Wide variances in results will occur due to the time differences between sample 

collection, differences in location of sampling, and other circumstances such as land use that will 

influence the chemistry of the soil profile.  The analysed sites in Murtha (1986) and Cannon, Smith 

and Murtha (1992), were collected elsewhere from undisturbed or undeveloped locations more than 

30 years prior to this current work.  

A discussion on the results of some key analytes for each sampled site is given below1. 

4.3.1 pH and Electrical Conductivity 

All sites analysed were moderately to very strongly acidic with very low or negligible levels of soluble 

salts throughout (Figures 6 and 7).  These results are typical of soils found across tropical high rainfall 

zones and generally reflect the results obtained by Murtha (1986) and Cannon, Smith and Murtha 

(1992).

 

Higher pH found at the surface 0-0.1m for most sites appears to reflect liming or similar treatment, 

evidenced by the proportionally higher calcium (Ca) levels found at the surface in these sites (see 

section 4.3.2 below).  A bulge in pH at 0.8-0.9m for site 36 also corresponds to a slightly higher level 

of exchangeable Ca in the subsoil at this depth, possibly indicating leaching of this element.  This Ca 

level is not as high as that found in the subsoils of sites 37 and 35, however the pH bulge at site 36 

also corresponds with a bulge in nitrate nitrogen (NO3-N) at the corresponding depth (see section 

4.4.3).   

Plant root uptake of NO3-N has a neutralising or even alkalising effect due to the of release hydroxide 

(OH-) ions, an alkalising element (Armour et. al., 2005, Moody and Aitken 1997, McLaughlin 2016, 

                                                      
1 Illustrating charts combine results for sites from Syndicate Road (35, 36 & 37) and sites from Leichhardt Road (46 & 47). 

Figure 6. Soil profile pH Figure 7. Electrical conductivity 
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Gazey and Azam 2018).  Decomposed organic matter or nitrate fertilizers are direct sources of NO3-

N.  It is also produced from urea or ammonium based N fertilizers during nitrification (conversion of 

NH4-N to NO3-N).  Urea or ammonium based N fertilizers acidifies soil due to the production of 

hydrogen (H+) ions during nitrification, increasing in concentration if N leaches from the soil.  

Conversely, greater levels of NO3-N and a net production of OH- will have an alkalising effect on the 

soil.  An alkalising effect may be occurring at 0.8-0.9m in site 36.  However it may also be due to 

differences in soil mineralogy due to alluvial stratification at this site (Dr A Biggs, pers comm). 

Soil pH (1:5 soil:water) was measured in the field at all sites using a hand-held meter (refer to the 

descriptions found in Appendix 3).  The field pH generally corresponds to the laboratory 

measurement, with all sites typically exhibiting a strongly acidic trend (pH between 4.5 and 5.5).   

There were a few sites where the pH of the surface 0.1m sample exceeded 5.5.  Samples from buried 

sandy and gravelly layers found deeper than 2.0m had a pH above 5.5, probably influenced by 

alkalising elements like Ca in the water table. 

The electrical conductivity (EC) 1:5 soil:water analysis of the five sampled sites showed slightly higher 

EC at the soil surface which is likely to be due to fertiliser application.  Site 46 exhibits a lower EC at 

0.1m compared to the 0.3m sample with a significant decrease by the 0.6m sample.  This trend is 

similar to the carbon and total nitrogen profile for this site (see section 4.4.3 below). EC (1:5 

soil:water) was also measured in the field for all sites described using a hand-held EC meter.  Like 

pH, the results of this field testing corresponded to the laboratory analysis, and only very negligible 

levels were found.   

Chloride (Cl) levels in the soil were also measured, Cl is typically the dominant salt present within 

soils, and in conjunction with EC (1:5) can be used to assess salinity risk and effects on crops.  Cl 

levels were negligible throughout, not exceeding 34 mg/kg.  According to Calcino et. al. (2018) Cl as a 

plant nutrient is not likely to be deficient, and the levels present it is not toxic to plants.   

Sugarcane itself is quite tolerant of acidic conditions (Calcino et. al. 2018), the importance of the low 

pH is its influence on fertility and how that impacts crop growth and production.  The strongly acidic 

conditions affect the availability of essential nutrients resulting in deficiencies and necessitating 

increasing fertiliser and conditioner use.  Deficiencies increase as acidity increases despite the 

amount of fertilizer applied (Slattery, Conyers and Aitken 1999, Gazey 2019).  Certain elements, such 

as aluminium (Al) and manganese (Mn) will begin to dominate the exchangeable cations, to the extent 

these will eventually become toxic to plants affecting production.  A further discussion on aluminium 

and exchangeable acidity is given in Section 4.4.2.  

Following the methodology set out in Baldock et. al. (2009), with modified functions supplied by M 

Sugars, pers comm (after P Moody, pers comm) an acidification rate was estimated for the five 

analysed sites.  Assuming a net acid addition rate of 4.7 kmol H+/ha/year for sugarcane in the humid 

wet tropics (Moody and Aitken, 1997), a rate of change by one pH unit (e.g. pH 5.5 to pH 4.5) is 

estimated to be between 20 and 33 years for the surface soils, and 13 to 34 years for subsoils.  The 

estimated rate is found to be quickest for site 36, conforming with conventional knowledge that sandy 

soils have a higher risk of acidification than clay soils.  

Given the already strongly acidic (pH <5.5) conditions and low cation exchange capacity, particularly 

in the subsoils, the risk of further acidification of these soils should be considered high.  The risk of 

further acidification increases with the use of nitrogen fertilisers like urea and leaching under the high 

rainfall rates of the humid wet tropics.  Applying fertilisers with a high sulphur content or acid 

compounds (e.g. phosphoric acid) within their formulation will also acidify soil.  The breakdown of 



 

22 
 

organic matter (e.g. cane trash) is another cause of acidification (Armour et. al. 2005, Moody and 

Aitken 1997).  

While acidification is a complex matter, it appears the deeper clayey soils present should be treated 

as though these have higher risk of acidification compared to the sandier soils like those represented 

by site 36.  Clayey soils have a higher pH buffering capacity which resist change more than sandy 

soils (Barson, 2013).  While a pH change will be slower in clay soils, sandy soils will respond quicker 

to treatment such as liming.  Site 36 appears to be responding to alkalising elements in its subsoil.  

Despite this risk, according to Calcino et. al., (2018), and Slattery, Conyers and Aitken, (1999) the 

soils in their present state should respond readily to liming to ameliorate the acidic conditions.  

Calcino et. al. (2018) recommends a lime requirement for soils with a pH <5.5 of between 2 and 4 

tonnes/ha/year. 

It is important to note the consequences of strongly acidic conditions, and a risk of increasing 

acidification, is not restricted to the surface soil.  Monitoring and appropriate treatment of the strongly 

acidic subsoils should be seen as an essential part of the management of these soils.  A restricted 

crop root-zone results in restrictions to the crop’s ability to access and use moisture and nutrients 

stored in the subsoil.  A healthy subsoil allows for deeper, stronger and better root growth and 

distribution, the plant is better able to access moisture and nutrients stored in the subsoil that would 

otherwise be lost to deep drainage and leaching.  As noted in the literature, the leaching of nitrogen, 

apart from being a form of loss of this nutrient, is also a major cause of soil acidification (Calcino et. 

al. 2018). 

The negligible EC levels found throughout shows that salts are not accumulating in the soil, despite 

regular fertiliser application, or proximity to the coast where rainfall is a major contributor of soluble 

salts to the soil.  This is a good indicator that elements soluble in water can readily be removed from 

the profile despite the drainage class of the subsoils.    

4.3.2 Cation exchange capacity and exchangeable cations 

Cation exchange capacity provides an indication of the fertility of the soil and its physical condition 

condition (Baker and Eldershaw 1993).  The 

cation exchange capacity and individual 

exchangeable cations of each sampled site are 

shown in Figures 8 and 9.   

Figure 8 shows effective cation exchange capacity 

(ECEC) measured down the profile at each 

sampled site.  ECEC is calculated from the sum of 

the measured exchangeable bases—calcium 

(Ca), magnesium (Mg), potassium (K), and 

sodium (Na)―and measured exchangeable 

acidity—aluminium (Al) and hydrogen (H) where 

the sample has a pH< 5.5.   

Using the classes of Schroeder et. al. (2007), 

ECEC for all soils range from very low (<2 

Figure 8. Effective cation exchange capacity 
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cmolc/kg2) to medium (4 - 8 cmolc/kg).  The surface 0-0.1m sample from site 35 was the only one to 

(just) exceed 5 cmolc/kg, with the remainder ranging between <1 and 4 cmolc/kg.    

A soil’s cation exchange capacity will be influenced by a range of factors—clay content, organic 

matter, pH, soil formation and origin (Brown and Lemon 2019, Gilman and Abel 1987, Schroeder et. 

al. 2007, Heiner and Smith 1990).  The current ECEC of the analysed sites will also be a reflection of 

the long-term land use of these soils.   

Site 35, in comparison to the other sampled sites, has the highest ECEC throughout.  This profile also 

exhibits a relatively uniform clay content and has the lowest sand content of the five sampled sites.  

No gravels were observed at this site.  Sites 36 and 46 have the highest sand and fine gravel 

contents of the five, and correspondingly the ECEC has the greatest level of decrease from the 

surface to the deeper subsoil.  Site 37 has a quite similar ECEC profile to site 46, although with higher 

levels throughout.  Site 46 has been attributed to the Lugger soil of Murtha (1986) and Cannon, Smith 

and Murtha (1992), with site 37 being attributed to Malbon which is a heavier textured, (clayey) 

variant.  The CEC at sites 35 and 47 show a slight increase with depth, which is attributed to the 

higher clay contents found at these depths.  

Gilman and Abel (1987) found that soils in the Tully and Innisfail areas could be grouped based on 

cation exchange capacity, with soils formed from granitic rock having low cation exchange capacity 

whereas alluvial soils of mixed origin sediments deposited by major watercourses are relatively 

higher.  The ECEC results indicates site 35, with a lack of coarse sands and fine gravels, represents 

soils of mixed alluvial origin whereas the other sites (sites 37 and 46) are more likely to be formed 

directly from, or (as for sites 36 and 47) are strongly influenced by, sediments sourced directly from 

the local granitic hills. 

The analytical data reported in Murtha (1986) and Cannon, Smith and Murtha (1992) shows there is 

variability in the cation exchange capacity across the range of analysed sites they reported, and 

variability occurs between sites representing the same soil type.  However, in general terms the 

ECEC of the alluvial soils of granitic origin is considerably lower in comparison to the alluvial soils of 

mixed origin.  This difference is greater in the surface soil than the subsoil.  The data exhibits an 

apparent strong relationship between clay content and ECEC across the sites that were analysed.  

The granitic alluvials are generally sandy and gravelly soils, whereas most sites in the alluvials of 

mixed origin group are clayey.  The difference in ECEC is larger when sandy and gravelly soils such 

as Liverpool are excluded from the alluvials of mixed origin group.  

In general, the highly weathered, strongly acidic soils found in the humid high rainfall zones of the Wet 

Tropical Coast have typically low cation exchange capacity (Schroeder et. al. 2007).  Heiner and 

Smith (1990) have described a decline in cation exchange capacity in Wet Tropical Coast soils 

between the undeveloped (natural) state and the developed and cultivated state.  Cation exchange 

capacity, pH and soil organic carbon levels are intricately linked (Baldock et. al., 2009).  A decline in 

cation exchange capacity is associated with declining pH and organic matter levels, a consequence of 

long-term intensive cultivation and fertiliser use (Heiner and Smith 1990, Brown and Lemon 2019, 

Schroeder et. al. 2007).   

Increasing exchangeable acidity occurs with declining pH.  Exchangeable Al becomes measurable 

from pH 5.5 and lower, where Al toxicity will begin to be an issue (Slattery, Conyers and Aitken, 

1999).  Al and H ions begin to replace nutrient cations causing deficiencies.  As stated above in the 
                                                      
2 Centimoles or cmolc/kg is an equal measure to millequivalents (meq/100g) that is often used to report CEC (for example; see 
Murtha 1986 and Cannon, Smith and Murtha 1992). 1 cmolc/kg = 1 meq/100g. 
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discussion on pH (Section 4.4.1), sugarcane is quite tolerant of strongly acidic conditions, it is also 

tolerant of high levels of Al.  The major impact on crop production is not only on the replacement of 

nutrient cations, but also directly through toxic effects on legume cover crops used in rotation with 

sugarcane due to their low tolerances (Schroeder et. al., 2007). 

Soils with a low CEC are typically prone to high leaching losses (Rayment and Lyons, 2011).  Low 

CEC also compounds the risk of further 

acidification due to ongoing nutrient leaching 

(Schroeder et. al., 2007; Brown and Lemon, 

2019).  Acidification further reduces key 

nutrient cations Ca, Mg, and K, which are 

readily replaced by increasing Al and H 

cations (Calcino et. al., 2018; Rayment and 

Lyons, 2011).  Ammonium (NH4), a form of 

available N, is another nutrient cation that is 

readily impacted by leaching.  

The concentration of the individual cations 

down the profile is shown in Figure 9.  

Exchangeable acidity was not measured for 

the surface 0-0.1m samples at sites 35 and 

36 where pH exceeded 5.5.  Figure 9 shows 

that Al has become the dominant cation in 

the subsoils of all but site 47, where Mg 

dominates from 0.8-0.9m.  The soil 

represented by site 47 exhibits the poorest 

drainage characteristics of the five sites 

sampled.  Mg is found to dominate the 

cations in the deeper subsoils of the poorly 

drained alluvial soils of Murtha (1986) and 

Cannon, Smith and Murtha (1992).  This 

accumulation at site 47 is anomalous to the other sites and does not appear to be related to any other 

factor than the poor drainage exhibited at this site.  

Ca dominates the surface 0.01m of soil in all sites, and also the 0.2-0.3m sample at site 36, perhaps a 

factor of the liming history of these sites.  According to Calcino et. al. (2018), Ca becomes deficient at 

0.65 cmolc/kg, Mg is deficient at 0.01 cmolc/kg, and the critical concentration of K is 0.2 cmolc/kg.  

Other than K for site 47, the analytical results for the five sampled sites show that these three 

nutrients are not deficient at the surface (0.01m).  However levels are such that applications are 

needed to overcome a lack of these nutrients to meet optimal plant requirements.  Sites 35 and 36 

would only require maintenance applications of Ca.   Applications will require appropriate 

consideration of the optimal ratios of these cations and any effect they may have on other nutrients.  

4.3.3 Carbon, Nitrogen and Phosphorus 

Soil carbon, nitrogen and phosphorus are predictably concentrated at the surface of each of the sites 

examined.  The results also reflect the variability of the soils present.   

      Figure 9. Concentration of individual cations 
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Total organic carbon (TOC) and total nitrogen (TN), shown in Figures 10 and 11, provide an indication 

of the condition of the soil, its health and fertility status (Baker and Eldershaw, 1993; Rayment and 

Lyons, 2011; Calcino et. al., 2018).   

 

TOC is a measure of the organic matter (OM) component of the soil mass, important for the role it 

plays in the soil’s physical and chemical health; managing nutrient supply, reducing nutrient losses, 

increasing structural stability and soil moisture storage (Baldock et. al. 2009, Calcino et. al. 2018).  

Probably the most important function is its contribution to the cation exchange capacity and soil pH; 

that is, pH buffering and the soil’s capacity for change. 

Using the ratings for Australian soils set out in Rayment and Lyons (2011), TOC at the surface ranges 

from low (>0.5-1.5%) to high (>2.5-5.0%).  Levels drop off dramatically in the subsoils with very little org

anic carbon being found below 0.3m.  While not represented by these samples, the Hewitt/Bulguru soils 

found on the Syndicate Road site are expected to have considerably higher carbon due to the 

swampy conditions these soils were formed in.  Cannon, Smith and Murtha (1992) had reported levels 

between 7% and 9% in the top 0.3m of a Hewitt site.   

Total nitrogen (TN) indicates the total pool or reservoir of the soluble and insoluble forms of this 

element.  The TN of each site exhibits a very similar trend to TOC.  Using the ratings for Australian 

soils set out in Rayment and Lyons (2011), the TN status of the surface soils ranges from low (>0.05-

0.15%, sites 35 & 36) to medium (>0.15-0.25%, sites 37, 46 & 47), dropping dramatically by 0.5-0.6m.   

Both TOC and TN for site 47 follows that of sites 37 and 46, except for the 0-0.1m sample, which has 

considerably lower levels of both elements.  It is apparent that site 47 happened to be located where 

either topsoil has been moved by laser-levelling, or mixing has occurred with other material with a 

much lower C and N.    

The ratio of TOC to TN is used as an index of soil fertility, indicating the likelihood of N mineralisation 

(release) or immobilisation (locking-up) in the soil (Baker and Eldershaw 1993, Rayment and Lyons, 

2011).  The C/N ratios for the five sampled sites are illustrated in Figure 12.   

Figure 10. Total organic carbon Figure 11. Total nitrogen 
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Optimal N availability appears to be at C/N ratios of between 8:1 and 15:1, whereas immobilisation 

begins to occur at ratios >24 to 25:1 (Rayment and Lyons, 2011; Calcino et. al., 2018; Moody and 

Schroeder, 2016, Hoyle 2013).  Soil microbial activity is critical to this process, as is the organic 

matter (OM) present.  When actively decomposing OM, microbes are consuming more N at high C/N 

ratios than releasing, resulting in immobilisation.  N release increases below 25:1, microbial activity 

ceases at about 8:1.  

 

In systems with high levels of OM input from crop residues, (e.g. green cane trash blanketing) a 

greater level of N tends to be locked up early in the cropping season.  Inputs of OM can play a part in 

managing N losses due to the immobilisation that occurs during its decomposition.  Availability of N 

from inputs such as green trash blanketing and legume cover crops will depend upon on how quickly 

it can decompose.   

Sugarcane trash, which has very high C/N ratios (>70:1) and may take up to a year or more to fully 

decompose (Calcino et. al. 2018, Robertson and Thorburn 2007a & b, Robertson 2004).  Addition of 

N from cane trash generally benefits later subsequent crops more than the crop immediately following 

the harvest from which the trash originated.  More immediate inputs of N will occur from legume cover 

crops (e.g soybean) and other by-products such as mill mud which due to lower C/N ratios.   

The sampled sites exhibited C/N ratios that range between 13 and 20 in the top 0.3m of soil, with 

sites 37 and 46 having the highest values.  It does not appear that N availability would be limited in 

any of the surface soils.  A higher proportion of N at the surface would be available for plant use at 

sites 35, 36 and 47 than at the other two sites, with a greater ability to cycle nitrogen from crop 

residues.  Sites 37 and 46 would likely obtain greater benefit from inputs of higher levels of 

decomposed crop residues. 

Site 46 had its highest C/N ratios in the subsoils, exceeding 25 between 0.5m and 0.9m suggesting a 

higher level of N in the subsoil could be tied up rather than being available for the plant to use.  

Available N use by plants at this site would generally be restricted to the surface soils.  A bulge in the 

C/N ratio is also found in the subsoil of site 36, this appears to be a function of the negligible levels of 

TN found at depth. 

Figure 12. Carbon:Nitrogen ratios Figure 13. Available nitrate nitrogen 
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Available N, as nitrate nitrogen (NO3-N), for the five sampled sites is shown in Figure 13.  Like other 

nutrients, it is concentrated at the surface and levels have dropped off to very negligible for most soils 

by 0.5-0.6m.  NO3-N is highly mobile and can be readily lost through leaching, runoff, or denitrification 

and volatilisation (Calcino et. al. 2018, and Moody 2016). 

Sites 35 and 36 had the lowest levels of NO3-N found in the surface 0-0.3m of soil.  Site 36 also 

exhibits a bulge peaking at 0.9m suggesting N is readily leaching down the profile.  When considering 

the C/N ratios of sites 35 and 36, the soils they represent are thought to have a higher proportion of N 

mobilisation and potential loss from their surface soils.   

As noted elsewhere above, NO3-N in the 0-0.1m sample at site 47 is lower than should be expected in 

comparison to other sites, which is likely a result of either laser levelling or soil mixing.  This effect 

highlights how surface soil disturbance can impact nutrient supply to the crop and the need for careful 

management of such activities. 

Most of the soils identified across the two study areas are exhibiting poor drainage characteristics.  

NO3-N losses in such soils are more likely to be from denitrification due anoxic conditions experienced 

from waterlogging during high rainfall periods (Moody, 2016).  Runoff from poorly drained soils in low 

lying landscape positions is also likely to be contributing to losses (Moody, 2016).  Calcino et. al. 

(2018) and Moody (2016) discuss best management strategies to suit such conditions.  

Monitoring and trial work carried out in the Silkwood area (Masters et. al., 2017) found that deep 

drainage (leaching) was an important N loss pathway.  However a significant decrease in this type of 

loss was observed between plant and 1st ratoon crops, attributed in part to better plant root 

development and N uptake in the ratoon crop, with significant differences between N fertiliser 

treatments.  The soil type at found at Silkwood is identified as Bulgun, which has similarities to the 

poorly drained soils at Syndicate Road and Leichhardt Road.  A high seasonal water table is a 

characteristic of the Silkwood study area. Much of the N lost to leaching was found to be entering the 

local drains through lateral flows.  Losses in runoff also proved to be significant however the greatest 

losses of N was attributed to denitrification and volatilisation. 

The results show there is a variability in N availability occurring across the Syndicate Road site, which 

had a sugarcane ratoon crop at the time of sampling.  Sites 46 and 47, located on the Leichhardt 

Road site, were sampled following the harvest of a watermelon crop but prior to sugarcane planting.  

The analytical results suggest there is also a degree of variability in N availability across this locality.   

The analytical results show that the available N at time of sampling would not be sufficient to meet full 

crop requirements and N application is necessary for optimum crop performance (Calcino et. al., 

2018).  Assuming the surface soil bulk density is 1.2 g/cm3, NO3-N found in the surface 0.1m equates 

to 6 kg/ha at site 36 to 30 kg/ha at site 37 on Syndicate Road.  On the Leichhardt Road site, it 

averages 19.8 kg/ha for the two analysed sites.   

The levels of available phosphorus (P) across the five sites differs somewhat to that of N but also 

shows a variability relating to soil type and location.  Figure 14 illustrates the results for acid 

extractable (or BSES) P.  Figure 15 presents the phosphorus buffer index (PBI), a measure of the 

soil’s ability to fix or immobilise phosphorus measured for each site.   

Assuming the surface soil’s bulk density is between 1.0 g/cm3 and 1.2 g/cm3, the reserve of available 

P in the surface 0-0.1m of the Syndicate site sites at time of sampling ranges from an estimated 61-

73kg/ha to 258-310kg/ha.  The Leichhardt road site ranges from 88-107kg/ha to 278-334 kg/ha.    
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According to Calcino et. al. (2018), current P levels in the surface soils at the time of sampling are 

sufficient and will meet crop requirements, and PBI was not found to be high enough at any site to 

impact P availability.  Additional P fertiliser applications would not be required on the soils present, 

and in the case of the soils represented by sites 37 and 46, the reserve in the soil is likely to last 

several years without further input.   

Variability in soil conditions are apparent across the study areas, particularly on Syndicate Road.  

While sites 35 and 36 exhibit quite different physical properties, they share a number similarities in 

their chemical characteristics compared to the other soils.  Site 36 comprises a relatively thin (0.6m) 

loamy soil overlying buried coarse sands and fine gravels.  It is located on a low ridge formed by a 

prior stream which exhibits the best drainage and permeability characteristics of all the soils on the 

Syndicate Road Site.  Site 35 has a deep clayey profile and is located on a lower elevated position 

exhibiting the poorest drainage of the three sampled soils on Syndicate Road.  The landform that site 

35 is located on slopes down toward lower lying areas where the soils present exhibit even poorer 

drainage conditions.  Both sites 35 and 36 have the lowest carbon, N and P levels measured at the 

surface.   

Leaching of N appears to occur at site 36, while waterlogging is an important issue at site 35 where a 

greater proportion of loss of N is likely to be due to denitrification.  The lower retention and 

accumulation of these elements on the poorly drained soils is probably compounded by their lower 

elevated and sloping landform position, where surface runoff would occur.  High watertables in these 

low lying soils will also facilitate losses into the local drain through subsurface transmission. 

Sites 37 and 46 have similar soil profiles however site 37 is heavier textured.  Both sites exhibit quite 

similar carbon and TN trends as well as the highest available P.  These sites are found on level 

floodplains and have a higher permeability and are not as poorly drained as sites 35 or 47.  There is 

less of an opportunity for surface runoff to form and subsequently remove nutrients in this manner.  

While leaching is probably the most likely loss pathway for nutrients such as nitrogen, the soils 

represented by site 37 and 46 soils appear to present the best characteristics of the soils identified 

across the two study areas for the retention of key nutrients.  

Figure 14. Available phosphorus Figure 15. Phosphorus buffer index 
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Appendix 1.   

Glossary of soil related terms used in this document 

Apedal: a term used in the description of the soil’s structure.  A soil that has no observable peds or 

pedality is said to be apedal.  It may also be referred to as massive or single grain.  A massive soil 

has a mass that is cohesive but only clods will form when it is pulled or broken apart, and no 

recognisable peds can be distinguished.  A soil is single grain when it has a weak to no consistence 

and the soil mass readily falls apart into individual particles with little pressure applied, which is typical 

of very sandy soils. 

Deep: refers to a soil depth of between 1.0m and 1.5m. 

Gley, gleyed: a soil condition formed under prolonged saturated conditions (waterlogging), indicated 

by a bluish-grey or greenish-grey colour.  Minerals responsible for other colours such as reds and 

yellows have been leached from the soil matrix due to the wet, reducing conditions experienced. 

Gradational profile: a soil profile where there is a gradual increase in texture from the surface soil 

to the underlying subsoil.  For example; clay loam over light to light-medium clay, or loam over sandy 

clay loam. 

Land type: an individual “unit” of land with a combination of specific characteristics—typically soil and 

landform—that distinguishes one unit from another.  The same soil type or soil profile class may be 

found in two or more land types where other defining characteristics differ. 

Massive: see Apedal above. 

Moderately deep: soil depth is between 0.5 and 1.0m. 

Mottles, mottled or mottling: a mottle is a secondary or subdominant soil colour, usually in the form 

of blotches, blobs or streaks, which contrasts with the soil’s primary or dominant colour.  A soil has 

few if any mottles if there is less than 10% mottling, in which case the soil is said to be whole 

coloured. 

Ped, peds: natural aggregates of soil particles bound and arranged into regularly consistent shapes 

within the profile.  Peds can be found in widely varying sizes and shapes between soil types.  They 

have a degree of consistency meaning they will retain their shape when 2 or more peds are pulled 

apart and will only deform with a measure of applied pressure.   

Pedal, pedality: terms used to describe soil structure that refer to the presence and relative amount 

of peds that have developed in the soil mass.  A soil whose mass contains peds is referred to as 

being pedal or has structure.  If there are no observable peds, it is said to be apedal. 

Soil profile: an exposed vertical cross-section of soil, from its surface to the deepest extent of 

exposure of its subsoil layers.  The profile is used for the purposes of describing and classifying a soil 

by measuring the various physical and chemical characteristics that distinguish the soil type.   

Soil profile class: a grouping of soil profiles with similar morphological and chemical properties, and 

geomorphology or origin.  It is the basis of localised soil classification schemes used to define a soil or 

land type. 

Structure: refers to the natural organisation of soil particles (sand, silt, clay) making up the soil mass.  

Structure is another term for the grade of pedality and the arrangement of peds found in a soil, and is 

a major distinguishing soil profile feature used when classifying the soil type.  A moderately 
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structured soil has between 1/3 & 2/3 peds, and a strongly structured soil is made up of more than 2/3 

peds.  A weakly structured soil has fewer than 1/3 peds.  A soil that has no more than a weak 

structure throughout tends to be grouped with similar soils that are massive throughout in soil 

classification schemes.  

Subsoil: refers to the layers found in the main part of a soil profile below the surface soil layers.  In 

most profile descriptions these layers are called B horizons.  This part of the soil profile usually 

comprises the strongest colour and/or heaviest texture, and/or strongest structure development 

found in the profile.   It may be split into various sub-horizons due to differences in key characteristics 

between the layers.  Depending upon its depth or thickness it may be found variously overlying 

bedrock, weathered parent material, or other miscellaneous soil layers. 

Surface soil: the upper most layers of a soil profile, often referred to as topsoil.  These are the A 

horizons of a standard soil profile description. It may be split into 2 or more sub-horizons depending 

upon differences in key characteristics between the layers.  In cultivated areas, an Ap horizon is often 

identified where the “p” stands for disturbance by ploughing. 

Texture contrast profile: a soil profile where there is a distinct increase in texture from the surface 

soil or A horizons to the underlying subsoil or B horizons.  For example; sandy loam over light clay, 

or sandy clay loam over medium or heavy clay.  Often referred to as a Duplex profile. 

Texture: refers to the relative amounts of clay, silt and sand size particles that make up the mass of a 

soil.  Texture is determined in the field by how a sample of soil feels and behaves when manipulating 

it by hand.  A soil is said to have an increasing, finer or heavier texture when the clay content is 

increasing. The soil is lighter or coarser textured with lower clay and higher sand contents. 

Uniform profile: a soil profile with little to no change in texture between the surface soil or A 

horizons and the underlying subsoil or B horizons.  For example; light clay over light or medium clay, 

sand over sand or loamy sand. 

Very deep: Soil is >1.5m deep. 
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Appendix 2: Tully Basin MIP soil maps 
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Appendix 3.  Site and soil profile morphology 

descriptions 

Notes: 

Analytical methods used are described in Rayment and Lyons (2011)*. 

Analytical sites:   Sites 35, 36 and 37 are located on the Syndicate Road MIP plot, sites 46 

and 47 are from Leichhardt Road MIP plot. 

Morphological description sites: 

 Sites 27 to 45, and sites 49 & 50 are located on Syndicate Road, site 48 is 

located on Leichhardt Road. 

Profile morphology colours are those of the Revised Munsell Soil Colour Charts, 2009.  

Soil classifications: Australian Soil Classification is as per The Australian Soil Classification, 

RF Isbell and the National Committee on Soil and Terrain, second edition, 

2016. 

 Principal Profile Form is as per A Factual Key for the Recognition of 

Australian Soils, K H Northcote, 1979. 

Soil site and profile morphological descriptors are as per NSCT (2009)*. 

* See Section 5 of this report for the full title of this reference. 

 



Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 12/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Malbon

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96344 145.91349 55 384950 8013523

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; thick, slightly
gravelly, clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Uf6.51

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.19 Black (2.5Y 2.5/1)
moist
______

No mottles
Mottles;

Fine sandy
light clay

Massive
structure;

few (2-10%)
rounded quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Weak
strength;

sharp:

2 Ap2 0.19 0.32 Black (2.5Y 2.5/1)
moist
______

No mottles
Mottles;

Fine sandy
light clay

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
rounded quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

abrupt:

3 A3 0.32 0.5 Dark greyish brown
(2.5Y 4/2) moist
______

Few (2-10%)
Medium (5-
15mm) faint
pale Mottles;

Sandy light
clay

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

gradual:

4 B21 0.5 0.75 Light brownish grey
(2.5Y 6/3) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles; Few
(2-10%)
Coarse (15-
30mm) faint
dark Mottles;

Sandy light
clay

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

gradual:

5 B22 0.75 1.4 Light brownish grey
(2.5Y 6/2) moist
______

Common
(10-20%)
Very coarse
(>30mm)
distinct
yellow
Mottles;

Clay loam,
sandy

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

abrupt:

6 B31 1.4 2.4 Light grey (2.5Y 7/2)
moist
______

No mottles
Mottles;

Coarse sandy
light clay

Massive
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

abrupt:

7 B32 2.4 2.9 Light grey (2.5Y 7/2)
moist
______

Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;

Clay loam,
coarse sandy

Massive
structure;

many (20-50%)
angular quartz small
pebbles 2-6 mm; few
(2-10%) subrounded
gravel medium
pebbles 6-20 mm;

No
segregations;

Moist,Firm
strength;
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Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 1

0.6 2

0.9 2

1.2 2

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .02

0.6 .02

0.9 .04

1.2 .03

1.5 .02

2 .02

2.5 .02

2.9 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.3

0.3 4.8

0.6 4.9

0.9 4.7

1.2 4.8

1.5 4.9

2 4.8

2.5 4.8

2.9 4.8

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Horizon Ap1 1 Silty feel to black Ap horizons

Horizon Ap2 2 Horizon 2 recorded as LCFSY. Only LCFS in SALI

Horizon A3 3 Horizon 3 A3/B1

Horizon B22 5 Sample bolus feels like a sandy medium clay but ribbons as clay loam

Horizon B31 6 Feels (bolus) heavier than light clay

Horizon B32 7 Horizon continues deeper

Horizon B32 7 Bolus feels heavier than clay loam, ribbons to clay loam
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Photo No: 1
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 2
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Very slow Depth to water: 1.8 m

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No type recorded - old data only

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96336 145.91184 55 384775 8013531

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; medium, non-
gravelly, clayey, clayey, deep.

No analytical data are available but
confidence is fair.

Uf6.41

Acidic, class undetermined, Grey-Orthic Tenosol; —, —, —,
sandy, very deep.

No analytical data are available but
confidence is fair.

Yes

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.17 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Light clay; fine
sandy

Weak 5-10mm
Granular
structure;

no coarse
fragments;

Few (2-10%)
Fine (<2mm)
Organic
(humified) Soft
segregations;

Moist,Firm
strength;

abrupt:

2 Ap2 0.17 0.29 Dark grey (10YR 4/1)
moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
brown
Mottles;

Medium clay Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

Few (2-10%)
Fine (<2mm)
Organic
(humified) Soft
segregations;
Very few
(<2%) Medium
(2-6mm)
Organic
(humified) Soft
segregations;

Moist,Very
firm strength;

sharp:

3 B21 0.29 0.7 Light brownish grey
(2.5Y 6/2) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles;

Medium clay;
fine sandy

Strong 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

diffuse:

4 B22 0.7 1.1 Light olive grey (5Y
6/2) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
yellow
Mottles;

Fine sandy
light clay

Moderate 5-
10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

diffuse:

5 B3 1.1 1.34 Light olive grey (5Y
6/2) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles;

Fine sandy
clay loam

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

gradual:
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6 2C1 1.34 1.75 Grey (5Y 6/1) moist
______

Few (2-10%)
Coarse (15-
30mm)
distinct
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
brown
Mottles;

Sandy clay
loam

Massive
structure;

no coarse
fragments;

Very few
(<2%) Medium
(2-6mm)
Sulphurous
Nodules;

Moist,Very
weak strength;

gradual:

7 2C2 1.75 1.95 Grey (2.5Y 6/1) moist
______

Few (2-10%)
Coarse (15-
30mm)
distinct
yellow
Mottles; Few
(2-10%) Very
coarse
(>30mm)
distinct
brown
Mottles;

Loamy sand Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Very
weak strength;

clear:

8 3P1 1.95 2.29 Grey (2.5Y 6/1) moist
______
Black (10YR 2/1)
moist
______

No mottles
Mottles;

Sand Single grain
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Wet,Loose
strength;

sharp:

9 4C1 2.29 2.7 Grey (2.5Y 5/1) moist
______

Few (2-10%)
Coarse (15-
30mm) faint
brown
Mottles;

Coarse sand Single grain
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Wet,Loose
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.29 0

0.6 0

0.9 1

1.2 2

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.29 0

0.6 0

0.9 0

1.2 0

1.5 2

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .09

0.29 .04

0.6 .02

0.9 .02

1.2 .02

1.5 .01

2 .01

2.5 .02

2.7 .01

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 4.9

0.29 4.8

0.6 4.9

0.9 5.0

1.2 5.2

1.5 5.4

2 5.5

2.5 5.9

2.7 5.8

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Site Sitye taken from plant mound

Observation This site has a deeper profile than typical Liverpool (a deep profile variant/phase).  The profile at this site also has
close affinities with Coom (Cm)  due to mottled grey colour of B horizon, but which overlies sands/loamy sands from
1.34m.  Cannon, Smith and Murtha (1992) have reported buried lighter textured layers in Coom but only to light sandy
clay loam, not sands/sandy loams.

Horizon Ap2 2 Some mixing of material from horizon below

Horizon 3P1 8 A mix of sands and black fabric peat. Shell fragments found at 1.95-2.20m - abundance 4 sizes 2 & 1

Horizon 4C1 9 Horizon continues deeper
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Photo No: 3
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 4
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0.5 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Timara

Runoff: Very slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96312 145.90885 55 384458 8013555

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Dystrophic, Grey Dermosol; thick, non-gravelly, clayey,
clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.32 Very dark grey (2.5Y
3/1) moist
______

No mottles
Mottles;

Silty clay loam Weak 10-
20mm
Subangular
blocky
structure;
Moderate 2-
5mm Granular
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

clear:

2 Ap2 0.32 0.47 Very dark grey
(10YR 3/1) moist
______

Few (2-10%)
Medium (5-
15mm) faint
yellow
Mottles;

Silty clay loam Weak 10-
20mm
Subangular
blocky
structure;
Moderate 2-
5mm Granular
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

sharp:

3 B21 0.47 0.78 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Coarse (15-
30mm)
distinct dark
Mottles;

Silty medium
clay

Strong 20-
50mm
Prismatic
structure;
Strong 20-
50mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

sharp:

4 B22 0.78 0.82 Light grey (5Y 7/2)
moist
______

No mottles
Mottles;

Medium clay Strong 20-
50mm
Prismatic
structure;
Strong 20-
50mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

sharp:

5 B23 0.82 1.39 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
brown
Mottles; Few
(2-10%)
Medium (5-
15mm) faint
yellow
Mottles;

Medium clay Strong 20-
50mm
Prismatic
structure;
Strong 20-
50mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:
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6 2P2 1.39 1.55 Very dark greyish
brown (2.5Y 3/2)
moist
______
Greyish brown (2.5Y
5/2) moist
______

No mottles
Mottles;

Silty light clay Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 1

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .01

0.3 .02

0.6 .02

0.9 .01

1.2 .02

1.5 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 6.2

0.3 5.5

0.6 5.3

0.9 5.3

1.2 5.2

1.5 5.2

Notes

Note level Horizon name Horizon no Note

Site Site is located on an old channel bench/terrace.

Site Quaternary alluvium (Qa)

Observation Profile has closest affinities with Timara

Horizon Ap2 2 Some mixing of grey material from horizon below

Horizon B21 3 Dark (black) mottles from organic staining, possibly decomposed tree roots

Horizon 2P2 6 Much organic matter, rotting roots, fibric peat. Horizon continues deeper
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Photo No: 5
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 6
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Crest Landform element: Prior stream

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Slow Depth to water: Not recorded

Permeability: Highly permeable >500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96253 145.91083 55 384668 8013622

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Dystrophic, Grey Dermosol; thick, non-gravelly, clayey,
clayey, moderate.

No analytical data are available but
confidence is fair.

Uf6.41

Acidic, Regolithic, Grey-Orthic Tenosol; —, moderately gravelly,
—, sandy, very deep.

No analytical data are available but
confidence is fair.

Yes

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.2 Very dark greyish
brown (10YR 3/2)
moist
______

Few (2-10%)
Medium (5-
15mm) faint
pale Mottles;

Light clay Weak 10-
20mm
Subangular
blocky
structure;
Moderate 2-
5mm Granular
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

clear:

2 Ap2 0.2 0.39 Dark greyish brown
(2.5Y 4/2) moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles;

Light medium
clay

Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

clear:

3 B21 0.39 0.55 Greyish brown (2.5Y
5/3) moist
______

Few (2-10%)
Fine (<5mm)
distinct
yellow
Mottles;

Silty light clay Moderate 10-
20mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

gradual:

4 B22 0.55 0.75 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Fine (<5mm)
faint orange
Mottles; Few
(2-10%)
Medium (5-
15mm) faint
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
brown
Mottles;

Clay loam; fine
sandy; silty

Moderate 5-
10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Firm
strength;

gradual:

5 B3 0.75 0.9 Light olive grey (5Y
6/2) moist
______

Few (2-10%)
Fine (<5mm)
faint brown
Mottles;

Fine sandy
clay loam

Massive
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Weak
strength;

gradual:
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6 2C 0.9 1.5 Light olive grey (5Y
6/2) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
weak strength;

abrupt:

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 1

0.6 2

0.9 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .02

0.6 .02

0.9 .02

1.2 .01

1.5 .01

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.3

0.3 5.1

0.6 4.9

0.9 4.8

1.2 5.1

1.5 5.2

Notes

Note level Horizon name Horizon no Note

Site On crest of very old (abandoned) levee

Site Quaternary alluvium (Qa)

Horizon Ap2 2 Ap2/A3

Horizon B22 4 Brown mottles are rrot stainings

Horizon 2C 6 Horizon continues deeper
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Photo No: 7
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 8
Date: 20/12/2018
Title: Landscape
Desc:

Photo No: 9
Date: 20/12/2018
Title: Landscape 2
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Simple Slope Landform element: Prior stream

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool

Runoff: Slow Depth to water: Not recorded

Permeability: Highly permeable >500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Hard setting

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96227 145.91276 55 384872 8013652

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Kandosol; thick, non-gravelly,
clayey, clayey, deep.

No analytical data are available but
confidence is fair.

Uf6.61

Acidic, Regolithic, Grey-Orthic Tenosol; —, —, —, sandy, very
deep.

No analytical data are available but
confidence is fair.

Yes

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.22 Very dark greyish
brown (10YR 3/2)
moist
______

No mottles
Mottles;

Light clay;
coarse sandy

Weak 5-10mm
Granular
structure;

common (10-20%)
angular quartz small
pebbles 2-6 mm;

No
segregations;

Moderately
Moist,Firm
strength;

sharp:

2 Ap2 0.22 0.35 Dark greyish brown
(10YR 4/2) moist
______

No mottles
Mottles;

Light medium
clay; coarse
sandy

few (2-10%) angular
quartz small pebbles
2-6 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

sharp:

3 A3 0.35 0.43 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Coarse sandy
light clay

common (10-20%)
angular quartz small
pebbles 2-6 mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

4 B21 0.43 0.65 Light brownish grey
(2.5Y 6/3) moist
______

Many (20-
50%)
Medium (5-
15mm)
distinct
brown
Mottles;

Coarse sandy
light clay

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

5 B22 0.65 0.88 Light yellowish brown
(2.5Y 6/4) moist
______

Many (20-
50%)
Medium (5-
15mm)
distinct
brown
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct grey
Mottles;

Clay loam,
coarse sandy

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

6 2C1 0.88 1.03 Light brownish grey
(2.5Y 6/2) moist
______
Olive yellow (2.5Y
6/6) moist
______

No mottles
Mottles;

Coarse sandy
loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Weak
strength;

clear:

7 2C2 1.03 1.2 Grey (10YR 6/1)
moist
______

No mottles
Mottles;

Loamy coarse
sand

Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
weak strength;

abrupt:
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8 2C3 1.2 1.45 Olive yellow (2.5Y
6/6) moist
______

No mottles
Mottles;

Clayey coarse
sand

Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
weak strength;

abrupt:

9 2C4 1.45 1.5 Grey (10YR 6/1)
moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Loose
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 2

0.9 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .05

0.3 .02

0.6 .02

0.9 .01

1.2 .02

1.5 .01

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.2

0.3 5.1

0.6 4.9

0.9 5.0

1.2 4.8

1.5 5.1

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium

Observation Landscape position and profile is typical of Liverpool with the exception of the heavier textures in the upper 0.65m.  Is
similar to thorpe but wrong landform  and does not fit other alluvial soil types.

Horizon A3 3 bottom of A3, top of B21 - zone of intermixing (about 5cm thick)

Horizon B21 4 Gravels in this horizon ~40-50%

Horizon B22 5 Gravels in this horizon ~30-40%

Horizon 2C1 6 Gravels in this horizon ~50-60%

Horizon 2C2 7 Gravels in this horizon ~50-60%

Horizon 2C4 9 Horizon continues deeper
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Photo No: 10
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 11
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Crest Landform element: Scroll

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96224 145.91217 55 384809 8013655

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; medium, non-
gravelly, clayey, clayey, deep.

No analytical data are available but
confidence is fair.

Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap 0 0.2 Dark greyish brown
(10YR 4/2) moist
______

No mottles
Mottles;

Silty light
medium clay

Weak 5-10mm
Granular
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

abrupt:

2 B1 0.2 0.4 Greyish brown (2.5Y
5/3) moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles;

Light medium
clay; silty

Moderate 5-
10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

clear:

3 B2 0.4 0.9 Light olive grey (5Y
6/2) moist
______

Many (20-
50%)
Medium (5-
15mm) faint
yellow
Mottles;

Medium clay;
silty

Strong 10-
20mm Angular
blocky
structure;
Weak 2-5mm
Lenticular
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

gradual:

4 B3 0.9 1.08 Light grey (5Y 7/2)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
yellow
Mottles;

Clay loam, fine
sandy

Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

5 2C1 1.08 1.15 Light grey (2.5Y 7/2)
moist
______

No mottles
Mottles;

Loam; fine
sandy

Massive
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
weak strength;

clear:

6 2C2 1.15 1.55 Light grey (2.5Y 7/2)
moist
______

No mottles
Mottles;

Loamy fine
sand

Single grain
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
weak strength;

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.2 5.0

0.6 4.7

1 4.7

1.4 4.8

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.2 .02

0.6 .02

1 .02

1.4 .02
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Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium

Observation Site has a deeper profile than typical Liverpool soil (a deep profile variant).  Upper profile at this site also has close
affinities to Coom (Cm) and Timara (Ti), however these soils do not overly buried sandy layers.

Horizon 2C1 5 Horizon continues

Horizon 2C2 6 Horizon continues deeper
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Photo No: 12
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 13
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1.5 Slope type Abney level or clinometer and tape

Morphological type: Simple Slope Landform element: Not recorded

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Coom

Runoff: Slow Depth to water: 2.65 m

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Not recorded

Disturbance: Not recorded Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96208 145.91061 55 384644 8013672

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; very thick, non-
gravelly, clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.23 Very dark greyish
brown (10YR 3/2)
moist
______

No mottles
Mottles;

Light medium
clay

Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

clear:

2 Ap2 0.23 0.53 Dark greyish brown
(10YR 4/2) moist
______
Reddish brown
(2.5YR 5/4) moist
______

Common
(10-20%)
Medium (5-
15mm) faint
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
orange
Mottles;

Medium clay Strong 5-
10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

abrupt:

3 A2 0.53 1 Pale yellow (5Y 8/2)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct
orange
Mottles;

Clay loam, fine
sandy

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

clear:

4 B2 1 2.1 Light grey (10YR 7/1)
moist
______

Many (20-
50%)
Medium (5-
15mm)
distinct
brown
Mottles;
Common
(10-20%)
Medium (5-
15mm)
distinct
orange
Mottles;

Light medium
clay

Strong 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

diffuse:
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5 B3 2.1 2.4 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;

Clay loam, fine
sandy

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

gradual:

6 D1 2.4 2.6 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;

Fine sandy
loam

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

clear:

7 D2 2.6 2.8 Light brownish grey
(2.5Y 6/2) moist
______

Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;

Clay loam, fine
sandy

Massive
structure;

no coarse
fragments;

No
segregations;

Wet,Firm
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 2

0.9 2

1.2 1

1.5 0

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .02

0.6 .02

0.9 .02

1.2 .02

1.5 .01

2 .02

2.5 .01

2.8 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.3

0.3 5.1

0.6 4.9

0.9 5.0

1.2 5.0

1.5 5.0

2 5.0

2.5 5.4

2.8 5.1

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvioum (Qa)

Observation Water table appears to be @ 2.65m

Observation Profile also has strong affinities with Bulgun

Horizon Ap2 2 Mixing from deep ripping. Mottles are found brown portions.

Horizon B3 5 B3/D1

Horizon D2 7 Horizon continues deeper
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Photo No: 14
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 15
Date: 20/12/2018
Title: Landscape
Desc:

Photo No: 16
Date: 20/12/2018
Title: Landscape 2
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Open depression (vale) Landform element: Swamp

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 13/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Hewitt

Runoff: Very slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Very poorly drained Microrelief component: Not recorded

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96406 145.90818 55 384388 8013451

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Peaty, Dermosolic, Oxyaquic Hydrosol; thick, non-gravelly, silty,
clayey, very deep.

No analytical data are available but
confidence is fair.

Gn3.90

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.27 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Silty clay loam Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

abrupt:

2 Ap2 0.27 0.37 Black (10YR 2/1)
moist
______
Dark olive brown
(2.5Y 2/2) moist
______

No mottles
Mottles;

Silty clay loam Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

abrupt:

3 B1 0.37 0.5 Dark greyish brown
(10YR 4/2) moist
______

Few (2-10%)
Coarse (15-
30mm)
distinct
brown
Mottles;

Light clay; silty Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

clear:

4 B21 0.5 0.56 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct dark
Mottles; Few
(2-10%)
Medium (5-
15mm) faint
yellow
Mottles;

Light medium
clay; fine
sandy

Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

sharp:

5 B22 0.56 0.61 Light grey (2.5Y 7/1)
moist
______

No mottles
Mottles;

Silty light clay,
fine sandy

Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

sharp:

6 B23 0.61 0.72 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
brown
Mottles;

Light medium
clay

Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

abrupt:

7 2P2 0.72 0.87 Dark brown (7.5YR
3/2) moist
______

No mottles
Mottles;

Silty light clay Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

abrupt:

8 3D 0.87 1 Dark greyish brown
(10YR 4/2) moist
______

No mottles
Mottles;

Silty light
medium clay

Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

sharp:
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9 4P1 1 1.2 Greyish brown (2.5Y
5/2) moist
______

No mottles
Mottles;

Light medium
clay

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Weak
strength;

sharp:

10 5P2 1.2 1.6 Greyish brown (2.5Y
5/3) moist
______

No mottles
Mottles;

Light medium
clay

Massive
structure;

no coarse
fragments;

Moist,Weak
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .17

0.3 .02

0.6 .02

0.9 .01

1.2 .02

1.5 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 4.8

0.3 5.0

0.6 5.0

0.9 5.1

1.2 4.9

1.5 5.3

Notes

Note level Horizon name Horizon no Note

Site In lowest part of paddock - former freshwater swamp, approx 20-22m up from headland, in 18 rows from southern
headland.

Site Quaternary alluvium (Qa)

Observation Water table in drain is ~ 1.5m, subsoil was wet from 1.2m

Horizon Ap1 1 Structure of Ap becomes fine (2-5mm) granular as it drys.

Horizon Ap2 2 Some mixing of greyer clay into this horizon, black colour is dominant (at least 70%).  Compaction observed at 0.27-
0.31m

Horizon B1 3 Brown mottling appears to be due to humic matter

Horizon B23 6 Mottles appear to be associated with organic or humic matter

Horizon 2P2 7 High organic matter present

Horizon 3D 8 Some orgainc matter in this horizon, some sands also present

Horizon 4P1 9 Much brown fibric peat/decomposing fibrous vegetative matter

Horizon 5P2 10 Abundant thin layers black  organic/humic layering and fibric peat/deco vegetative matter throughout grey clay.
Horizon continues deeper, appears to be going Gley at 1.6m
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Photo No: 17
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 18
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 2 Slope type Abney level or clinometer and tape

Morphological type: Upper slope Landform element: Backplain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 14/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Coom

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96415 145.90949 55 384527 8013442

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; thick, non-gravelly,
clayey, clayey, very deep.

All necessary analytical data is available Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.18 Dark greyish brown
(2.5Y 4/2) moist
______

No mottles
Mottles;

Light clay; silty Weak 5-10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

2 Ap2 0.18 0.32 Dark greyish brown
(2.5Y 4/2) moist
______
Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct
orange
Mottles;

Light medium
clay; silty

Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

3 B21 0.32 0.5 Light brownish grey
(2.5Y 6/2) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
orange
Mottles;

Light medium
clay

Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

4 B22 0.5 0.7 Light brownish grey
(2.5Y 6/2) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
orange
Mottles;
Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;

Light medium
clay

Strong 20-
50mm
Prismatic
structure;
Strong 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:
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5 B23 0.7 0.9 Grey (2.5Y 6/1) moist
______

Many (20-
50%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct
orange
Mottles;

Light clay Strong 20-
50mm
Prismatic
structure;
Strong 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

6 B24 0.9 1.3 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
orange
Mottles;
Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Light medium
clay

Strong 20-
50mm
Prismatic
structure;
Strong 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

gradual:

7 B25 1.3 1.63 Grey (2.5Y 6/1) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
orange
Mottles;

Medium clay Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Strong
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 1

0.3 1

0.6 2

0.9 2

1.2 0

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .03

0.3 .04

0.6 .02

0.9 .02

1.2 .02

1.5 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 6.0

0.3 4.8

0.6 4.8

0.9 4.9

1.2 4.9

1.5 5.0

Notes

Note level Horizon name Horizon no Note

Site Qa - Quaternary alluvium

Site Site taken on plant mound

Observation Most likely this soil would have been a Redoxic Dermosolic Hydrosol prior to development and drainage

Horizon Ap2 2 Consistence = 5 when dry. Second colour is due to mixing from ploughing - does not look like mottling.

Horizon B22 4 Yellow mottles are 10YR56

Horizon B25 7 Horizon continues deeper. Orange mottles range in abundance from 3 to 4, but is less abundant than 0.9-1.30m.
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Laboratory test results

Sample 1 2 3 4 5 6

Upper depth
(m)

0 0.2 0.5 0.8 1.1 1.4

Lower depth
(m)

0.1 0.3 0.6 0.9 1.2 1.5

Group Method Code Units Bulked
Sample

N N N N N N

Profile
General

pH - 1:5 water 4A1   5.7 4.9 4.8 4.9 4.9 5.1

EC - 1:5 water 3A1 dS/m 0.05 0.02 0.02 0.02 0.02 0.02

Cl - 1:5 water - automated 5A2 mg/kg 22 <20 <20 21 <20 <20

Water sol NO3 - automated 7B1 mg/kg 7 3 <1 <1 <1 <1

Total Carbon 6B2a % 1.59 1.07 0.46 0.31 0.34 0.3

Total N - Kjeldahl, automated 7A2 % 0.101 0.074 0.033 0.023 0.024 0.02

Total Nitrogen 7A5 % 0.113 0.082 0.035 0.022 0.022 0.017

Coarse sand 2Z2_CS % 3.4 2.2 <1.0 <1.0 <1.0 <1.0

Fine sand 2Z2_FS % 42 33.2 38.1 25.4 19.5 33.9

Silt 2Z2_Silt % 24.9 26.6 31.7 41 41.9 40

Clay 2Z2_Clay % 39 44.1 35.6 33.5 39.2 30.6

Total P - Kjeldahl P (KP) 9A3a % 0.026 0.017 <0.013 <0.013 0.015 0.015

Moisture content - air-dry 2A1 % 1.8 1.8 1.8 2 1.8 1.5

Moisture content - 15 bar 2E1 % 22.1 23.6 26.3 27.9 25.3 19.7

Moisture content - 1/3 bar 2E2 % 34.3 37.5 45.2 50.4 46.9 41.7

Acid Cations Exch Ca - NH4Cl no wash 15A1_Ca meq/100g 4 1.07 0.51 0.63 0.58 0.66

Exch Mg - NH4Cl no wash 15A1_Mg meq/100g 0.75 0.17 0.06 0.08 0.16 0.41

Exch Na - NH4Cl no wash 15A1_Na meq/100g 0.09 <0.080 <0.080 0.11 0.1 0.1

Exch Na - NH4Cl no wash
adjusted

15A3_Na meq/100g <0.080 <0.080 <0.080 <0.080 0.098 0.093

Exch K - NH4Cl no wash 15A1_K meq/100g 0.24 0.06 0.04 0.05 0.06 0.07

Exchangeable Al – KCl 15G1_Al meq/100g   1.82 1.88 1.8 2.05 1.78

Exchange acidity (H + Al) 15G1_H meq/100g   2.39 2.6 2.71 3.16 2.76

ECEC 15J1 meq/100g   3.76 3.28 3.53 4.04 3.98

Other Cations ESP 15N1 %   2.13 2.44 2.27 2.41 2.33

Other Bulk DTPA Extr Cu 12A1_Cu mg/kg 0.2 <0.1 <0.1 0.1 0.1 0.2

DTPA Extr Fe 12A1_Fe mg/kg 70.9 49.2 7.1 4.6 8.6 13.4

DTPA Extr Mn 12A1_Mn mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

DTPA Extr Zn 12A1_Zn mg/kg 2.2 0.2 <0.1 0.1 0.2 0.2

P (Acid) - automated 9G2 mg/kg 61 38 <2 3 4 10

Other
Analyses
Completed

Al sat % 15O1 %   48.4 57.4 51 50.7 44.8

Phosphorus buffer index + Col
P

9I2   168 284 307 262 246 188

Phosphorus buffer index unadj 9I4   161 277 306 261 244 185

Total P - Kjeldahl P (KP) 9A3a % 0.026 0.017 <0.013 <0.013 0.015 0.015

P (BiCarb Extr)- automated 9B2 mg/kg 33 22 2 4 6 9
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Photo No: 19
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 20
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Crest Landform element: Prior stream

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 14/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96423 145.91041 55 384624 8013433

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Dystrophic, Grey Kandosol; thick, slightly gravelly, clay
loamy, loamy, very deep.

All necessary analytical data is available Um5

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.2 Very dark greyish
brown (2.5Y 3/2)
moist
______

No mottles
Mottles;

Fine sandy
clay loam

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

clear:

2 Ap2 0.2 0.38 Dark greyish brown
(2.5Y 4/2) moist
______

No mottles
Mottles;

Fine sandy
clay loam; silty

Weak 5-10mm
Subangular
blocky
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

sharp:

3 B21 0.38 0.5 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Fine (<5mm)
distinct
yellow
Mottles;

Fine sandy
clay loam

Massive
structure;

very few (<2%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

4 B22 0.5 0.6 Light grey (2.5Y 7/2)
moist
______

Very few
(<2%)
Medium (5-
15mm) faint
brown
Mottles;

Fine sandy
clay loam

Massive
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

5 2C1 0.6 1.05 Light olive brown
(2.5Y 5/6) moist
______

No mottles
Mottles;

Clayey coarse
sand

Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz medium
pebbles 6-20 mm;

No
segregations;

Moderately
Moist,Loose
strength;

gradual:

6 2C2 1.05 2.1 Greyish brown (2.5Y
5/3) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subrounded quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Loose
strength;

diffuse:

7 2C3 2.1 2.8 Light brownish grey
(10YR 6/2) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz medium
pebbles 6-20 mm;

No
segregations;

Wet,Loose
strength;
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Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 1

0.3 2

0.6 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .03

0.3 .01

0.6 .01

0.9 .01

1.2 .01

1.5 .02

2 .01

2.5 .01

2.8 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.2

0.3 5.3

0.6 5.0

0.9 5.0

1.2 5.5

1.5 5.6

2 5.5

2.5 5.7

2.8 5.6

Notes

Note level Horizon name Horizon no Note

Site Site taken on plant mound

Site Quaternary alluvium

Observation This is a grey, mottled, variant of Liverpool

Observation Deep Kandosol overlying very deep gravelly sands

Horizon Ap1 1 Field texture of A horizons feel much more clayey, probably due to high organic matter. Can sometimes ribbon out to
a clay loam

Horizon Ap2 2 Ap2/A3

Horizon 2C1 5 Gravels are about 50% of sample, the top 10cm of this horizon there are a few size 3 and many size 2 gravels.  Size 1
gravels are subrounded and subangular.

Horizon 2C2 6 Gravels are between 30 & 50% of sample

Horizon 2C3 7 Horizon continues deeper. Sample is wet at 2.7m, top of watertable.  Gravels are about 50% of sample
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Laboratory test results

Sample 1 2 3 4 5 6

Upper depth
(m)

0 0.2 0.5 0.8 1.1 1.4

Lower depth
(m)

0.1 0.3 0.6 0.9 1.2 1.5

Group Method Code Units Bulked
Sample

N N N N N N

Profile
General

pH - 1:5 water 4A1   6.1 5.7 5.3 5.6 5.3 5.2

EC - 1:5 water 3A1 dS/m 0.03 0.02 0.02 0.02 0.01 0.01

Cl - 1:5 water - automated 5A2 mg/kg <20 <20 <20 <20 <20 <20

Water sol NO3 - automated 7B1 mg/kg 5 3 3 5 3 1

Total Carbon 6B2a % 1.12 0.85 0.13 0.09 0.07 0.06

Total N - Kjeldahl, automated 7A2 % 0.078 0.063 0.013 0.013 <0.013 <0.013

Total Nitrogen 7A5 % 0.078 0.061 0.008 <0.005 <0.005 0.007

Coarse sand 2Z2_CS % 12.7 10.7 69.7 71.2 84.7 84.6

Fine sand 2Z2_FS % 48.8 49.8 23 21.2 10.5 12.3

Silt 2Z2_Silt % 20.4 16.9 4.8 2.9 4.6 2.9

Clay 2Z2_Clay % 24.1 29.2 6.8 6.8 1.7 <1.0

Total P - Kjeldahl P (KP) 9A3a % 0.022 0.016 <0.013 <0.013 <0.013 <0.013

Moisture content - air-dry 2A1 % 3.3 3.4 <1.5 <1.5 <1.5 <1.5

Moisture content - 15 bar 2E1 % 11.5 13.6 3 3.3 2 1.8

Moisture content - 1/3 bar 2E2 % 31.7 33.6 15.2 13.1 9.5 11.3

Acid Cations Exch Ca - NH4Cl no wash 15A1_Ca meq/100g 3.42 1.91 0.16 0.3 <0.140 <0.140

Exch Mg - NH4Cl no wash 15A1_Mg meq/100g 0.63 0.26 <0.030 0.06 <0.030 <0.030

Exch Na - NH4Cl no wash 15A1_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Exch Na - NH4Cl no wash
adjusted

15A3_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Exch K - NH4Cl no wash 15A1_K meq/100g 0.17 0.08 0.09 0.08 0.07 0.04

Exchangeable Al – KCl 15G1_Al meq/100g   0.45 0.45 0.16 0.22 0.19

Exchange acidity (H + Al) 15G1_H meq/100g   0.55 0.55 0.19 0.26 0.25

ECEC 15J1 meq/100g   2.87 0.89 0.69 0.57 0.54

Other Cations ESP 15N1 %   2.79 8.94 11.5 13.9 14.8

Other Bulk DTPA Extr Cu 12A1_Cu mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

DTPA Extr Fe 12A1_Fe mg/kg 34 23.7 7.1 4.5 4.3 5.7

DTPA Extr Mn 12A1_Mn mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

DTPA Extr Zn 12A1_Zn mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

P (Acid) - automated 9G2 mg/kg 79 36 10 8 7 6

Other
Analyses
Completed

Al sat % 15O1 %   15.7 50.3 23.1 38.3 35.2

Phosphorus buffer index + Col
P

9I2   112 182 53 52 41 39

Phosphorus buffer index unadj 9I4   105 177 52 51 41 39

Total P - Kjeldahl P (KP) 9A3a % 0.022 0.016 <0.013 <0.013 <0.013 <0.013

P (BiCarb Extr)- automated 9B2 mg/kg 36 20 5 2 <2 <2
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Photo No: 21
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 22
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Backplain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Malbon

Runoff: Very slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.9655 145.91311 55 384911 8013295

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Yellow Dermosol; very thick, slightly
gravelly, clayey, clayey, very deep.

All necessary analytical data is available Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap 0 0.35 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Sandy light
clay

Moderate 5-
10mm
Granular
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subrounded quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

2 A2 0.35 0.62 Greyish brown (2.5Y
5/3) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Clay loam,
sandy

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm; very few (<2%)
subrounded quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

3 B1 0.62 0.87 Light brownish grey
(2.5Y 6/3) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
brown
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Clay loam,
sandy

Moderate 10-
20mm
Subangular
blocky
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz small pebbles
2-6 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

4 B21 0.87 1.25 Light brownish grey
(2.5Y 6/2) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
orange
Mottles;

Light clay;
sandy

Moderate 10-
20mm
Subangular
blocky
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; many (20-50%)
subrounded quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz medium
pebbles 6-20 mm;

No
segregations;

Moist,Very
firm strength;

diffuse:
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5 B22 1.25 2.1 Light grey (2.5Y 7/1)
moist
______

Many (20-
50%) Very
coarse
(>30mm)
distinct
yellow
Mottles;
Common
(10-20%)
Coarse (15-
30mm)
distinct red
Mottles;

Coarse sandy
light medium
clay

Moderate 20-
50mm
Prismatic
structure;

many (20-50%)
subrounded quartz
small pebbles 2-6
mm; few (2-10%)
subrounded quartz
medium pebbles 6-
20 mm;

No
segregations;

Moist,Very
firm strength;

clear:

6 B23 2.1 3.1 Light brownish grey
(2.5Y 6/3) moist
______
Light grey (2.5Y 7/1)
moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles;
Many (20-
50%) Coarse
(15-30mm)
distinct red
Mottles;

Medium clay;
sandy

Strong 20-
50mm
Prismatic
structure;
Strong 5-
10mm Angular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 2

0.9 2

1.2 2

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .03

0.3 .01

0.6 .02

0.9 .01

1.2 .02

1.5 .02

1.8 .02

2.5 .03

3 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.1

0.3 5.2

0.6 4.9

0.9 5.2

1.2 4.9

1.5 4.8

1.8 4.7

2.5 4.7

3 4.7

Notes

Note level Horizon name Horizon no Note

Site Qa - Quaternary alluvium

Site Differs with site 27 due to strong structure development and less sand below 2.10m.

Observation In second hole dug for sampling (next to first), there were only a size 3 yellow mottles  in the B hor to 1.5m then
increasing to many from 1.6m (B horizon is grey throughout).

Observation This site has closest affinities to Lugger series from CWL (Cannon, Smith & Murtha, 1992) but is moderately to
strongly structured and has a higher clay content throughout.  Also has strong affinities with Derra due to colour,
structure and gravels, however no seasonal cracking, and deeper pale coase sandy D or buried horizon not
encountered.

Horizon Ap 1 Ap horizon - moderate (3) granular  to 0.18 then moderate (3 SB) to 0.35

Horizon A2 2 0.35 - 0.62 mixing of fine topsoil material is occuring - it is more abundant to ~0.50m.

Horizon B21 4 Sand content is increasing with depth.

Horizon B23 6 Horizon continues deeper.
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Laboratory test results

Sample 1 2 3 4 5 6 7 8 9

Upper
depth (m)

0 0.2 0.5 0.75 1 1.4 1.8 2.3 2.8

Lower
depth (m)

0.1 0.3 0.6 0.85 1.2 1.5 2 2.5 3

Group Method Code Units Bulked
Sample

N N N N N N N N N

Profile
General

pH - 1:5 water 4A1   4.9 4.9 4.9 4.9 4.8 4.7      

EC - 1:5 water 3A1 dS/m 0.08 0.02 0.02 0.02 0.02 0.02      

Cl - 1:5 water -
automated

5A2 mg/kg 34 <20 <20 <20 <20 <20      

Water sol NO3 -
automated

7B1 mg/kg 25 4 <1 <1 <1 1      

Total Carbon 6B2a % 2.72 2.05 0.28 0.24 0.18 0.15 0.08 0.08 0.07

Total N - Kjeldahl,
automated

7A2 % 0.149 0.098 0.026 0.02 0.018 0.016      

Total Nitrogen 7A5 % 0.164 0.112 0.023 0.019 0.013 0.015 0.02 0.05 0.006

Coarse sand 2Z2_CS % 36 34.6 41.7 40.2 39.5 38.1      

Fine sand 2Z2_FS % 21.6 19.5 22.1 18.3 14.7 13.1      

Silt 2Z2_Silt % 11.4 11.3 9.9 8.2 4.8 8.2      

Clay 2Z2_Clay % 32.5 35.8 30.4 35.4 42.2 42.3      

Total P - Kjeldahl P (KP) 9A3a % 0.054 0.024 <0.013 <0.013 <0.013 <0.013      

Moisture content - air-dry 2A1 % 1.9 1.7 <1.5 <1.5 <1.5 <1.5      

Moisture content - 15 bar 2E1 % 14.2 15.3 10 11.2 14.7 15.5      

Moisture content - 1/3
bar

2E2 % 22.5 22.7 13.9 16.4 21 21.5      

Acid
Cations

Exch Ca - NH4Cl no
wash

15A1_Ca meq/100g 1.27 0.54 0.29 0.42 0.34 0.32      

Exch Mg - NH4Cl no
wash

15A1_Mg meq/100g 0.28 0.05 <0.030 0.05 0.08 0.1      

Exch Na - NH4Cl no
wash

15A1_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080      

Exch Na - NH4Cl no
wash adjusted

15A3_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080      

Exch K - NH4Cl no wash 15A1_K meq/100g 0.23 0.05 0.05 <0.030 <0.030 0.22      

Exchangeable Al – KCl 15G1_Al meq/100g 1.25 1.72 0.8 0.7 0.9 1.08      

Exchange acidity (H +
Al)

15G1_H meq/100g 1.71 2.22 1.08 1 1.29 1.56      

ECEC 15J1 meq/100g 3.56 2.93 1.53 1.58 1.82 2.26      

Other
Cations

ESP 15N1 % 2.25 2.73 5.23 5.07 4.41 3.55      

Other Bulk DTPA Extr Cu 12A1_Cu mg/kg 0.2 <0.1 <0.1 <0.1 <0.1 <0.1      

DTPA Extr Fe 12A1_Fe mg/kg 70.3 82.8 4.9 5.6 5.6 3.3      

DTPA Extr Mn 12A1_Mn mg/kg 3.5 <2.0 <2.0 <2.0 <2.0 <2.0      

DTPA Extr Zn 12A1_Zn mg/kg 2.1 0.3 0.1 <0.1 <0.1 <0.1      

P (Acid) - automated 9G2 mg/kg 258 100 3 3 3 2      

Other
Analyses
Completed

Al sat % 15O1 % 35.1 58.6 52.3 44.4 49.6 47.9      

Phosphorus buffer index
+ Col P

9I2   288 416 136 145 148 173      

Phosphorus buffer index
unadj

9I4   240 394 135 144 147 172      

Total P - Kjeldahl P (KP) 9A3a % 0.054 0.024 <0.013 <0.013 <0.013 <0.013      

P (BiCarb Extr)-
automated

9B2 mg/kg 159 50 3 4 5 4      
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Photo No: 23
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 24
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1.5 Slope type Abney level or clinometer and tape

Morphological type: Open depression (vale) Landform element: Drainage depression

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Timara

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Hard setting

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96505 145.91228 55 384823 8013344

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Peaty, Dermosolic, Redoxic Hydrosol; thick, non-gravelly,
clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.15 Dark grey (2.5Y 4/1)
moist
______

Few (2-10%)
Medium (5-
15mm) faint
brown
Mottles;

Medium clay Moderate 5-
10mm
Polyhedral
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

2 Ap2 0.15 0.47 Dark greyish brown
(2.5Y 4/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct dark
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct grey
Mottles;

Medium clay Strong 10-
20mm Angular
blocky
structure;

very few (<2%)
subrounded quartz
small pebbles 2-6
mm;

Few (2-10%)
Fine (<2mm)
Manganiferous
Soft
segregations;

Moderately
Moist,Strong
strength;

sharp:

3 B21 0.47 0.8 Light grey (2.5Y 7/2)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
orange
Mottles; Few
(2-10%) Fine
(<5mm)
distinct red
Mottles;

Medium heavy
clay; fine
sandy

Strong 20-
50mm
Prismatic
structure;
Moderate 5-
10mm
Lenticular
structure;

very few (<2%)
subrounded quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

clear:

4 B22 0.8 1.28 Light brownish grey
(2.5Y 6/2) moist
______

Many (20-
50%)
Medium (5-
15mm)
distinct
orange
Mottles;
Common
(10-20%)
Medium (5-
15mm)
distinct red
Mottles;

Medium heavy
clay

Strong 20-
50mm
Prismatic
structure;
Moderate 5-
10mm
Lenticular
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

sharp:
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5 B3 1.28 1.35 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
brown
Mottles; Few
(2-10%) Fine
(<5mm)
distinct red
Mottles;

Fine sandy
medium clay

Moderate 5-
10mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

sharp:

6 2P2 1.35 1.45 Black (10YR 2/1)
moist
______
Greyish brown (2.5Y
5/2) moist
______

Common
(10-20%)
Fine (<5mm)
distinct red
Mottles;

Silty clay loam Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Very
weak strength;

sharp:

7 2D 1.45 1.57 Light brownish grey
(10YR 6/2) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct red
Mottles;

Sandy light
medium clay

Massive
structure;

few (2-10%)
subrounded quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Very
firm strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 1

0.9 1

1.2 0

1.5 0

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .04

0.3 .02

0.6 .02

0.9 .01

1.2 .02

1.4 .03

1.5 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.2

0.3 5.4

0.6 4.9

0.9 5.0

1.2 4.8

1.4 4.7

1.5 4.8

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Observation Red mottles throughout appear to be associated with decomposed roots.

Observation The profile at this site is an intergrade between Timara and Bulgun soils

Observation Vertic properties present throughout B2 horizon

Horizon Ap1 1 0 to +0.02 black mill mud

Horizon B22 4 Some topsoil appears to have washed down crack, visible at 0.9-1.0m. Permeability could be very slow (<5mm/day).

Horizon B3 5 Some humic matter present, dark staining present from peaty/humic layer below.

Horizon 2P2 6 Grey-brown colour is clays, black the organic matter mottles present in clayey clods

Horizon 2D 7 Red mottles throughout profile appear to be associated with plant matter.  Horizon going browner with increaing sand
content below 1.54.  dark staining at to of horizon, due to organic matter from overlying horizon.  Horizon continues
deeper
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Photo No: 25
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 26
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 2 Slope type Abney level or clinometer and tape

Morphological type: Closed depression Landform element: Scroll

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Very slow Depth to water: Not recorded

Permeability: Highly permeable >500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Hard setting

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96552 145.91146 55 384736 8013291

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Regolithic, Grey-Orthic Tenosol; medium, gravelly,
clayey, —, shallow.

No analytical data are available but
confidence is fair.

Acidic, Regolithic, no available class Tenosol; —, —, —, sandy,
very deep.

No analytical data are available but
confidence is fair.

Yes

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.15 Dark grey (2.5Y 4/1)
moist
______

No mottles
Mottles;

Coarse sandy
light clay

Massive
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

2 Ap2 0.15 0.32 Greyish brown (2.5Y
5/2) moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles;

Clay loam,
coarse sandy

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

3 A2 0.32 0.4 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
Medium (5-
15mm) faint
brown
Mottles;

Coarse sandy
clay loam

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Weak
strength;

abrupt:

4 2C1 0.4 0.6 Greyish brown (10YR
5/2) moist
______

No mottles
Mottles;

Clayey coarse
sand

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Very
weak strength;

clear:

5 2C2 0.6 0.95 Light brownish grey
(2.5Y 6/2) moist
______
Light grey (10YR 7/1)
dry
______

No mottles
Mottles;

Sand Single grain
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm; very few (<2%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Loose
strength;

abrupt:

6 2C3 0.95 1.3 Light yellowish brown
(2.5Y 6/4) moist
______

No mottles
Mottles;

Loamy coarse
sand

Single grain
structure;

common (10-20%)
subrounded quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz medium
pebbles 6-20 mm;

No
segregations;

Moist,Loose
strength;

abrupt:
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7 2C4 1.3 1.45 Light brownish grey
(2.5Y 6/2) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

common (10-20%)
subrounded quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
quartz medium
pebbles 6-20 mm;

No
segregations;

Moist,Loose
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 1

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .04

0.3 .03

0.6 .01

0.9 .01

1.2 .01

1.4 .01

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.5

0.3 5.1

0.6 5.1

0.9 5.1

1.2 5.4

1.4 5.4

Notes

Note level Horizon name Horizon no Note

Site Treated with mill mud, possibly last season. Boggy depression/swale.

Horizon Ap1 1 Heavy to medium textured over sands at this site. This site has thinest A horizon.

Horizon 2C4 7 Horizon continues deeper
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Photo No: 27
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 28
Date: 20/12/2018
Title: Landscape
Desc:

Date: 07/11/2019 11:59:32 Queensland Government Page: 42

Soil and Land Information
Project MIPS Site  39 Observation 1 Site Listing Report SALI2078



Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1.5 Slope type Abney level or clinometer and tape

Morphological type: Simple Slope Landform element: Scroll

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Coom

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Not recorded

Disturbance: Not recorded Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96541 145.91016 55 384599 8013303

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; medium, non-
gravelly, clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Uf6.41

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.12 Dark greyish brown
(2.5Y 4/2) moist
______

No mottles
Mottles;

Light medium
clay

Moderate
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

clear:

2 Ap2 0.12 0.23 Greyish brown (2.5Y
5/2) moist
______

No mottles
Mottles;

Medium clay Moderate
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

abrupt:

3 B21 0.23 1.2 Grey (2.5Y 6/1) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles;

Medium heavy
clay

Strong
Prismatic
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

sharp:

4 B22 1.2 1.45 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
yellow
Mottles;

Medium clay Strong
Prismatic
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.3 0

0.8 2

1.4 1

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.3 0

0.8 0

1.4 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.3 0.02

0.8 0.02

1.4 0.02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.3 4.9

0.8 4.5

1.4 4.5

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium

Observation Site is not as poorly drained as other site 35 & 33, profile has closer affinities to Coom soil but also has affinities with
Timara due to the grey colour throughout the B horizons.

Horizon B22 4 Horizon continues deeper
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Photo No: 29
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 30
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Terrace flat

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Hewitt

Runoff: Slow Depth to water: Not recorded

Permeability: Very slowly permeable <5mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96524 145.90819 55 384390 8013320

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Peaty, Kurosolic, Oxyaquic Hydrosol; thick, non-gravelly, silty,
clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.32 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Silty clay loam Weak <2mm
Granular
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

2 Ap2 0.32 0.4 Moderately
Moist,Very
firm strength;

sharp:

3 B21 0.4 0.48 Greyish brown (2.5Y
5/2) moist
______

Few (2-10%)
distinct
brown
Mottles;

Silty medium
heavy clay

Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

sharp:

4 B22 0.48 0.65 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Coarse (15-
30mm)
distinct
yellow
Mottles;

Medium heavy
clay

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

clear:

5 2P2 0.65 0.95 Greyish brown (10YR
5/2) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
brown
Mottles;

Medium clay Strong 10-
20mm
Prismatic
structure;

no coarse
fragments;

No
segregations;

Moist,Firm
strength;

sharp:

6 3P1 0.95 1.2 Light brownish grey
(2.5Y 6/2) moist
______

No mottles
Mottles;

Medium heavy
clay

Massive
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.3 5.1

0.6 4.9

0.6 4.9

0.9 4.9

1.1 4.6

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.3 .02

0.6 .01

0.6 0.01

0.9 0.01

1.1 .03
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Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Observation Texture contrast and black A horizon makes this close to a Hewitt, few mottles in B horizons fit Timara. Peaty subsoils
also reported in Timara.

Observation Attempted deeper sample, pulled up wet gley (10B7/1) clay plug sitting below peaty clay but could not retrieve any
other soil material

Horizon Ap2 2 Thin zone of mixing of A horizon and B horizon material

Horizon 2P2 5 Some sapric peat included.

Horizon 3P1 6 Thin multiple layers of black sapric peat intersperse throughout grey clay, some fibric peat included.  In some places,
darkening of clay due to OM.  Horizon continues deeper
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Photo No: 31
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 32
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Open depression (vale) Landform element: Drainage depression

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Bulguru

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Very poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96655 145.90715 55 384280 8013175

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Peaty, Kurosolic, Oxyaquic Hydrosol; thick, non-gravelly, silty,
clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.18 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Silty clay loam Weak 5-10mm
Granular
structure;

few (2-10%)
subrounded quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

2 A2 0.18 0.4 Black (2.5Y 2/1)
moist
______
Greyish brown (10YR
5/2) moist
______

Few (2-10%)
Fine (<5mm)
distinct
orange
Mottles;

Silty clay loam Massive
structure;

few (2-10%)
subrounded quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

3 A3 0.4 0.5 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Silty clay loam Massive
structure;

few (2-10%)
subrounded quartz
small pebbles 2-6
mm; few (2-10%)
subrounded platy
gravel medium
pebbles 6-20 mm;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

4 2P2 0.5 0.7 Massive
structure;

No
segregations;

Moderately
Moist,Weak
strength;

sharp:

5 3B2 0.7 1 Strong 5-
10mm
Granular
structure;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

6 4P1 1 1.4 Massive
structure;

Moist,Weak
strength;

abrupt:

7 5P2 1.4 2.6 Massive
structure;

No
segregations;

Wet,Weak
strength;

8 6D 2.6 2.8 Greenish grey (5GY
5/1) moist
______

No mottles
Mottles;

Medium clay Massive
structure;

no coarse
fragments;

No
segregations;

Wet,Very
weak strength;
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Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.5

0.3 5.0

0.6 4.9

0.9 4.8

1.2 4.3

1.5 5.5

2 5.8

2.5 6.0

2.8 6.0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .01

0.6 .02

0.9 .05

1.2 .08

1.5 .02

2 .04

2.5 .03

2.8 0.04

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Horizon A3 3 Yellowish grey "ash" inclusion

Horizon 2P2 4 Black hemic/sapric peat with yellowish grey "ash".

Horizon 3B2 5 Brown peaty silty light medium clay with a thin mottled grey clay inclusion

Horizon 4P1 6 Brown fibric peat, looks like an old decomposing tree trunk.

Horizon 5P2 7 Stratified grey/gley light to medium clays and sapric/hemic/fibric peat layers.

Horizon 6D 8 Horizon continues deeper
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Photo No: 33
Date: 20/12/2018
Title: Profile
Desc:

Photo No: 34
Date: 20/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 2 Slope type Abney level or clinometer and tape

Morphological type: Upper slope Landform element: Scroll plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Lugger

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Not recorded

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96665 145.90837 55 384410 8013165

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; thick, non-gravelly,
clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.2 Very dark grey (2.5Y
3/1) moist
______

No mottles
Mottles;

Silty clay loam Weak 5-10mm
Granular
structure;

very few (<2%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

2 Ap2 0.2 0.35 Very dark greyish
brown (2.5Y 3/2)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles;

Silty clay loam Weak 10-
20mm Angular
blocky
structure;

very few (<2%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

sharp:

3 A2 0.35 0.72 Light olive brown
(2.5Y 5/4) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
orange
Mottles;

Light clay Moderate 10-
20mm
Subangular
blocky
structure;

very few (<2%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Very
firm strength;

gradual:

4 B21 0.72 1 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Coarse (15-
30mm) faint
yellow
Mottles; Few
(2-10%) Fine
(<5mm) faint
orange
Mottles;

Clay loam,
sandy

Moderate 5-
10mm
Subangular
blocky
structure;

very few (<2%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

5 B22 1 1.7 Grey (2.5Y 6/1) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
brown
Mottles;
Common
(10-20%)
Medium (5-
15mm)
distinct
orange
Mottles;

Coarse sandy
light medium
clay

Moderate 10-
20mm
Subangular
blocky
structure;

very few (<2%)
rounded gravel
medium pebbles 6-
20 mm; few (2-10%)
subangular quartz
small pebbles 2-6
mm;

Moist,Very
firm strength;

abrupt:
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6 B23 1.7 1.85 Yellowish brown
(10YR 5/8) moist
______
Light grey (2.5Y 7/1)
moist
______

Common
(10-20%)
Fine (<5mm)
distinct
orange
Mottles;

Clay loam,
coarse sandy

Weak 5-10mm
Subangular
blocky
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subrounded gravel
medium pebbles 6-
20 mm;

No
segregations;

Moist,Firm
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 1

0.6 2

0.9 2

1.2 2

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .01

0.6 .01

0.9 .02

1.2 .02

1.5 .02

1.8 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.2

0.3 4.9

0.6 4.9

0.9 4.7

1.2 4.6

1.5 4.5

1.8 4.4

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Observation Profile appears to be a gravelly Coom, has characteristics of both Lugger and Coom, mMay also be a Malbon (CWL)

Horizon A2 3 B1/B21

Horizon B22 5 1.00-1.70 fine gravels are increasing in abundance with depth to abundance 3. Texture becomes coarse sandy with
depth.

Horizon B23 6 Yellow (10YR58) colour looks like very coarse mottling. Gravels 30-40% of soil mass.  Horizon continues deeper.
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Photo No: 35
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 36
Date: 21/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Simple Slope Landform element: Prior stream

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Liverpool Grey Variant

Runoff: Slow Depth to water: 2.15 m

Permeability: Highly permeable >500mm/day Microrelief: Zero or none

Drainage: Moderately well drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Hard setting

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.9668 145.90945 55 384524 8013148

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Regolithic, Grey-Orthic Tenosol; medium, slightly
gravelly, clay loamy, —, shallow.

No analytical data are available but
confidence is fair.

Basic, Regolithic, Grey-Orthic Tenosol; —, —, —, sandy, very
deep.

No analytical data are available but
confidence is fair.

Yes

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.2 Dark grey (2.5Y 4/1)
moist
______

No mottles
Mottles;

Clay loam;
silty

Weak 5-10mm
Granular
structure;

few (2-10%) angular
quartz small pebbles
2-6 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

2 Ap2 0.2 0.38 Dark grey (10YR 4/1)
moist
______

No mottles
Mottles;

Clay loam;
silty

Weak 5-10mm
Subangular
blocky
structure;

few (2-10%) angular
quartz small pebbles
2-6 mm;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

3 A2 0.38 0.47 Dark grey (2.5Y 4/1)
moist
______

No mottles
Mottles;

Sandy clay
loam

Weak 2-5mm
Subangular
blocky
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:

4 C1 0.47 0.95 Dark grey (2.5Y 4/1)
moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
gravel medium
pebbles 6-20 mm;

No
segregations;

Moderately
Moist,Very
weak strength;

gradual:

5 C2 0.95 1.45 Light brownish grey
(2.5Y 6/2) moist
______

No mottles
Mottles;

Sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subrounded
gravel medium
pebbles 6-20 mm;

No
segregations;

Moderately
Moist,Loose
strength;

clear:

6 C3 1.45 2.15 Light brownish grey
(2.5Y 6/3) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; many (20-50%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Moist,Loose
strength;

sharp:

7 C4 2.15 2.35 Light brownish grey
(2.5Y 6/3) moist
______

No mottles
Mottles;

Coarse sand Single grain
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; many (20-50%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Wet,Loose
strength;
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Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 1

0.3 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .05

0.3 .03

0.6 .01

0.9 .01

1.2 .01

1.5 .02

1.8 .01

2.1 .01

2.35 .01

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.1

0.3 4.4

0.6 4.8

0.9 4.8

1.2 4.9

1.5 5.5

1.8 5.6

2.1 5.7

2.35 5.8

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Horizon C1 4 Horizon contains lenses of coarse sandy clay loma and clayey coarse sand

Horizon C4 7 Horizon continues deeper
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Photo No: 37
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 38
Date: 21/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0.5 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Scroll plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Coom

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

no coarse fragments Surface condition: Recently cultivated; Hard setting

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96687 145.91014 55 384597 8013141

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Dermosol; medium, non-
gravelly, clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.2 Very dark grey (2.5Y
3/1) moist
______

No mottles
Mottles;

Light medium
clay

Moderate 5-
10mm
Granular
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

abrupt:

2 Ap2 0.2 0.25 Light medium
clay

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

sharp:

3 B21 0.25 0.7 Light brownish grey
(10YR 6/2) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles;
Common
(10-20%)
Fine (<5mm)
distinct
orange
Mottles;

Light medium
clay

Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;

clear:

4 B22 0.7 0.9 Grey (2.5Y 6/1) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles; Very
few (<2%)
Fine (<5mm)
distinct
orange
Mottles;

Light clay; silty Moderate 10-
20mm
Subangular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Firm
strength;

gradual:

5 B23 0.9 1.35 Grey (2.5Y 6/1) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct red
Mottles;

Fine sandy
light clay

Moderate 20-
50mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Firm
strength;

abrupt:
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6 2B21 1.35 1.8 Grey (2.5Y 6/1) moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct red
Mottles;
Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles;

Medium heavy
clay

Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

clear:

7 2B22 1.8 2.4 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct red
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Light medium
clay

Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moist,Very
firm strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.9 2

1.8 0

2.4 1

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.9 0

1.8 0

2.4 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .02

0.3 .02

0.9 .02

1.8 .02

2.4 .02

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.3

0.3 4.8

0.9 5.0

1.8 5.0

2.4 5.0

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium

Horizon Ap2 2 Zone of mixing from ploughing, contains some grey clay from B21.

Horizon 2B22 7 Horizon continues deeper
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0.5 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 16/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Lugger

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

no coarse fragments Surface condition: Not recorded

Disturbance: Cultivation - Irrigated, past or present Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -18.0006 145.81802 55 374866 8009349

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Kandosol; thick, gravelly,
loamy, clay loamy, giant.

All necessary analytical data is available Gn2.84

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.22 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Weak
Granular
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Dry,Weak
strength;

clear:

2 Ap2 0.22 0.35 Very dark grey
(10YR 3/1) moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Weak
Granular
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; very few (<2%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Dry,Weak
strength;

clear:

3 A2 0.35 0.65 Dark yellowish brown
(10YR 4/4) moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; very few (<2%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Weak
strength;

clear:

4 A3 0.65 1.35 Pale brown (10YR
6/3) moist
______
Brownish yellow
(10YR 6/8) moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Weak
strength;

gradual:

5 B21 1.35 1.55 Light grey (10YR 7/2)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles;

Sandy clay
loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Weak
strength;

abrupt:

6 B22 1.55 2.05 Light grey (2.5Y 7/1)
moist
______

Common
(10-20%)
Medium (5-
15mm) faint
brown
Mottles; Very
few (<2%)
Fine (<5mm)
distinct
orange
Mottles;

Clay loam,
sandy

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Moist,Weak
strength;

clear:
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7 B23 2.05 2.35 White (10YR 8/1)
moist
______

Coarse sandy
clay loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subangular
gravel medium
pebbles 6-20 mm;

No
segregations;

Moist,Weak
strength;

abrupt:

8 B24 2.35 2.7 White (2.5Y 8/1)
moist
______

Few (2-10%)
Fine (<5mm)
distinct
orange
Mottles;

Clay loam,
coarse sandy

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Weak
strength;

abrupt:

9 B25 2.7 2.9 White (2.5Y 8/1)
moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Massive
structure;

abundant (50-90%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subangular
gravel medium
pebbles 6-20 mm;

No
segregations;

Moist,Weak
strength;

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 4.9

0.3 4.6

0.6 4.7

0.9 4.8

1.2 4.8

1.5 4.8

2 4.7

2.5 4.8

2.9 4.9

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .10

0.3 .07

0.6 .02

0.9 .01

1.2 .01

1.5 .01

2 .02

2.5 .02

2.9 .01

Notes

Note level Horizon name Horizon no Note

Site Site taken on plant mound

Site Quaternary alluvium (Qa)

Observation Block was recently growing watermelon, just harvested prior to sampling.  To be planted to sugarcane.

Observation Also has affinities with Banyan soil.

Horizon A3 4 0.65 - 1.35 looks like yellow (10YR68) mottling 20-30% size 3 (from clods not broken up)

Horizon B21 5 Gravels are between 40-50%

Horizon B25 9 Horizon continues deeper
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Laboratory test results

Sample 1 2 3 4 5 6

Upper depth
(m)

0 0.2 0.5 0.8 1.1 1.4

Lower depth
(m)

0.1 0.3 0.6 0.9 1.2 1.5

Group Method Code Units Bulked
Sample

N N N N N N

Profile
General

pH - 1:5 water 4A1   5.3 4.9 4.9 4.9 4.9 4.9

EC - 1:5 water 3A1 dS/m 0.08 0.11 0.02 0.01 0.01 0.01

Cl - 1:5 water - automated 5A2 mg/kg 26 <20 <20 <20 <20 <20

Water sol NO3 - automated 7B1 mg/kg 15 6 2 <1 <1 <1

Total Carbon 6B2a % 3.1 2.4 0.52 0.37 0.23 0.16

Total N - Kjeldahl, automated 7A2 % 0.142 0.098 0.017 0.019 <0.013 0.013

Total Nitrogen 7A5 % 0.166 0.118 0.019 0.014 0.01 0.008

Coarse sand 2Z2_CS % 65.7 68.6 66.9 63.1 64.5 58

Fine sand 2Z2_FS % 18.6 17.9 15.2 12.6 10.6 10.8

Silt 2Z2_Silt % 8.2 7.9 6.2 4.6 4.5 4.5

Clay 2Z2_Clay % 8.4 8.5 13.5 22 21.9 25.3

Total P - Kjeldahl P (KP) 9A3a % 0.032 <0.013 <0.013 <0.013 <0.013 <0.013

Moisture content - air-dry 2A1 % 1.6 <1.5 <1.5 <1.5 <1.5 <1.5

Moisture content - 15 bar 2E1 % 6.8 5.4 5.5 7.7 8.7 10.2

Moisture content - 1/3 bar 2E2 % 14.2 11.2 10.4 13.3 14.4 15.6

Acid Cations Exch Ca - NH4Cl no wash 15A1_Ca meq/100g 1.64 0.65 <0.140 <0.140 <0.140 <0.140

Exch Mg - NH4Cl no wash 15A1_Mg meq/100g 0.31 0.15 <0.030 <0.030 <0.030 <0.030

Exch Na - NH4Cl no wash 15A1_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Exch Na - NH4Cl no wash
adjusted

15A3_Na meq/100g <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Exch K - NH4Cl no wash 15A1_K meq/100g 0.38 0.14 0.05 <0.030 0.04 0.14

Exchangeable Al – KCl 15G1_Al meq/100g 0.53 0.97 0.44 0.41 0.45 0.78

Exchange acidity (H + Al) 15G1_H meq/100g 0.79 1.22 0.51 0.52 0.58 1.03

ECEC 15J1 meq/100g 3.19 2.22 0.8 0.8 0.87 1.42

Other Cations ESP 15N1 % 2.51 3.61 9.98 10 9.23 5.64

Other Bulk DTPA Extr Cu 12A1_Cu mg/kg 14.8 0.2 <0.1 <0.1 <0.1 <0.1

DTPA Extr Fe 12A1_Fe mg/kg 29.6 10.2 3 2.6 2.9 2.4

DTPA Extr Mn 12A1_Mn mg/kg 5.7 <2.0 <2.0 <2.0 <2.0 <2.0

DTPA Extr Zn 12A1_Zn mg/kg 34.5 3.2 0.5 <0.1 0.3 0.1

P (Acid) - automated 9G2 mg/kg 278 48 10 11 12 11

Other
Analyses
Completed

Al sat % 15O1 % 16.6 43.8 54.9 51.2 51.9 55

Phosphorus buffer index + Col
P

9I2   191 303 230 226 191 179

Phosphorus buffer index unadj 9I4   152 292 229 225 190 178

Total P - Kjeldahl P (KP) 9A3a % 0.032 <0.013 <0.013 <0.013 <0.013 <0.013

P (BiCarb Extr)- automated 9B2 mg/kg 165 31 3 2 2 4
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Photo No: 39
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 40
Date: 21/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 16/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Bulgun

Runoff: Slow Depth to water: Not recorded

Permeability: Slowly permeable 5-50mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

few (2-10%),small pebbles 2-6 mm,angular,quartz;
few (2-10%),small pebbles 2-6

Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Irrigated, past or present Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.99965 145.81772 55 374833 8009454

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Mottled, Mesotrophic, Grey Kurosol; thick, slightly gravelly, clay
loamy, clayey, very deep.

All necessary analytical data is available Dg3.2

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.3 Very dark grey
(10YR 3/1) moist
______

No mottles
Mottles;

Fine sandy
clay loam

Weak 5-10mm
Granular
structure;

few (2-10%) angular
quartz small pebbles
2-6 mm; few (2-
10%) subrounded
gravel small pebbles
2-6 mm;

No
segregations;

Dry,Very firm
strength;

abrupt:

2 Ap2 0.3 0.4 Very dark grey (2.5Y
3/1) moist
______

No mottles
Mottles;

Fine sandy
clay loam

Massive
structure;

few (2-10%) angular
quartz small pebbles
2-6 mm;

Dry,Strong
strength;

sharp:

3 A2 0.4 0.6 Greyish brown (2.5Y
5/3) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct
orange
Mottles;

Sandy clay
loam

Massive
structure;

no coarse
fragments;

No
segregations;

Dry,Very firm
strength;

clear:

4 B21 0.6 0.95 Grey (2.5Y 6/1) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
yellow
Mottles;

Medium clay Moderate 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Dry,Strong
strength;

diffuse:

5 B22 0.95 1.55 Light grey (2.5Y 7/1)
moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct red
Mottles;

Light medium
clay

Strong 5-
10mm Angular
blocky
structure;

no coarse
fragments;

No
segregations;

Moderately
Moist,Very
firm strength;
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Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 0

0.6 2

0.9 0

1.2 1

1.5 0

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

Field EC 1:5 soil/water dS/m

Depth (m) Value

0.1 .04

0.3 .08

0.6 .02

0.9 .02

1.2 .04

1.5 .04

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.7

0.3 4.5

0.6 5.1

0.9 5.6

1.2 5.2

1.5 5.3

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Site Site taken on plant mound

Horizon B22 5 Horizon continues deeper

Laboratory test results

Sample 1 2 3 4 5 6

Upper depth
(m)

0 0.2 0.5 0.8 1.1 1.4

Lower depth
(m)

0.1 0.3 0.6 0.9 1.2 1.5

Group Method Code Units Bulked
Sample

N N N N N N

Profile
General

pH - 1:5 water 4A1   5.5 4.5 4.6 5.3 5.5 5.6

EC - 1:5 water 3A1 dS/m 0.06 0.05 0.03 0.02 0.02 0.02

Cl - 1:5 water - automated 5A2 mg/kg <20 <20 25 31 28 29

Water sol NO3 - automated 7B1 mg/kg 18 14 2 <1 <1 <1

Total Carbon 6B2a % 1.65 1.66 0.19 0.16 0.11 0.08

Total N - Kjeldahl, automated 7A2 % 0.113 0.12 0.016 0.015 <0.013 <0.013

Total Nitrogen 7A5 % 0.116 0.112 0.023 0.021 0.015 0.011

Coarse sand 2Z2_CS % 22.3 30.4 26.7 15.7 21.8 39.3

Fine sand 2Z2_FS % 39.5 42.6 39 19.9 18.7 16.5

Silt 2Z2_Silt % 13.2 16.7 14.9 8.2 11.8 8.2

Clay 2Z2_Clay % 27.5 16.9 23.7 55.9 46.7 35.5

Total P - Kjeldahl P (KP) 9A3a % 0.02 0.015 <0.013 <0.013 <0.013 <0.013

Moisture content - air-dry 2A1 % 3.2 1.7 <1.5 1.7 3.9 <1.5

Moisture content - 15 bar 2E1 % 11.5 7.2 8.5 20.3 17.3 13.5

Moisture content - 1/3 bar 2E2 % 23 22.5 20.8 33.8 31.7 26.1

Acid Cations Exch Ca - NH4Cl no wash 15A1_Ca meq/100g 2.94 <0.140 <0.140 <0.140 <0.140 <0.140

Exch Mg - NH4Cl no wash 15A1_Mg meq/100g 0.47 0.05 <0.030 1.23 1.25 1.02

Exch Na - NH4Cl no wash 15A1_Na meq/100g <0.080 <0.080 <0.080 0.19 0.22 0.26

Exch Na - NH4Cl no wash
adjusted

15A3_Na meq/100g <0.080 <0.080 <0.080 0.101 0.136 0.172

Exch K - NH4Cl no wash 15A1_K meq/100g 0.15 0.04 0.06 0.11 0.17 0.18

Exchangeable Al – KCl 15G1_Al meq/100g 0.12 1.05 0.61 0.7 0.72 0.5

Exchange acidity (H + Al) 15G1_H meq/100g 0.15 1.39 0.89 1.18 1.18 0.87

ECEC 15J1 meq/100g 3.78 1.69 1.2 2.75 2.87 2.37

Other Cations ESP 15N1 % 2.11 4.73 6.69 3.67 4.73 7.25

Other Bulk DTPA Extr Cu 12A1_Cu mg/kg 0.4 0.1 <0.1 <0.1 <0.1 <0.1

DTPA Extr Fe 12A1_Fe mg/kg 50.7 36.7 3.1 2.2 <2.0 <2.0

DTPA Extr Mn 12A1_Mn mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

DTPA Extr Zn 12A1_Zn mg/kg 0.6 <0.1 <0.1 <0.1 <0.1 <0.1

P (Acid) - automated 9G2 mg/kg 88 23 <2 <2 <2 <2

Other
Analyses
Completed

Al sat % 15O1 % 3.2 62.1 51 25.4 25.1 21.1

Phosphorus buffer index + Col
P

9I2   101 174 99 163 113 85

Phosphorus buffer index unadj 9I4   91 171 98 162 112 85

Total P - Kjeldahl P (KP) 9A3a % 0.02 0.015 <0.013 <0.013 <0.013 <0.013

P (BiCarb Extr)- automated 9B2 mg/kg 48 15 4 4 <2 <2
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Photo No: 41
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 42
Date: 21/12/2018
Title: Landscape
Desc:

Date: 07/11/2019 11:59:40 Queensland Government Page: 65

Soil and Land Information
Project MIPS Site  47 Observation 1 Site Listing Report SALI2078



Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0.5 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 16/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Lugger

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Poorly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: altered Substrate Materials

Surface coarse
fragments:

few (2-10%),small pebbles 2-6
mm,subangular,quartz

Surface condition: Recently cultivated; Soft

Disturbance: Cultivation - Irrigated, past or present Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.99835 145.81782 55 374843 8009598

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Kandosol; thick, slightly
gravelly, clay loamy, clay loamy, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.31 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Sandy clay
loam

Massive
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Dry,Very weak
strength;

abrupt:

2 Ap2 0.31 0.4 Dark grey (10YR 4/1)
moist
______

No mottles
Mottles;

Sandy clay
loam

Massive
structure;

few (2-10%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Dry,Weak
strength;

sharp:

3 A21 0.4 0.5 Greyish brown (10YR
5/2) moist
______

Few (2-10%)
Fine (<5mm)
faint yellow
Mottles;

Coarse sandy
clay loam

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Weak
strength;

sharp:

4 A22 0.5 0.55 Light brownish grey
(2.5Y 6/3) moist
______

Few (2-10%)
Medium (5-
15mm) faint
yellow
Mottles;

Coarse sandy
clay loam

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Weak
strength;

abrupt:

5 A3 0.55 0.85 Light yellowish brown
(2.5Y 6/4) moist
______

Common
(10-20%)
Medium (5-
15mm)
distinct
yellow
Mottles;

Coarse sandy
clay loam

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

clear:

6 B21 0.85 1.15 Light brownish grey
(2.5Y 6/2) moist
______

Few (2-10%)
Medium (5-
15mm)
distinct
yellow
Mottles; Few
(2-10%) Fine
(<5mm)
distinct red
Mottles;

Clay loam,
coarse sandy

Weak 5-10mm
Subangular
blocky
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Moist,Firm
strength;

clear:
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7 B22 1.15 1.55 Light grey (2.5Y 7/2)
moist
______

Common
(10-20%)
Coarse (15-
30mm)
distinct
yellow
Mottles; Few
(2-10%)
Medium (5-
15mm)
distinct red
Mottles;

Clay loam,
coarse sandy

Weak 5-10mm
Subangular
blocky
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular gravel
medium pebbles 6-
20 mm;

No
segregations;

Moist,Firm
strength;

Field test

Field slaking test as per B Forster July
2012

Depth (m) Value

0.1 0

0.3 1

0.6 1

0.9 2

1.2 2

1.5 2

Field test

Field dispersion test as per B Forster
July 2012

Depth (m) Value

0.1 0

0.3 0

0.6 0

0.9 0

1.2 0

1.5 0

Field test

pH of 1:5 soil/water suspension

Depth (m) Value

0.1 5.9

0.3 4.6

0.6 4.9

0.9 5.0

1.2 4.9

1.5 4.7

Field test

Field EC of free water dS/m

Depth (m) Value

0.1 .06

0.3 .11

0.6 .01

0.9 .01

1.2 .01

1.5 .01

Notes

Note level Horizon name Horizon no Note

Site Site taken on plant mound

Site Irrigated watermelon, recently harvested.

Site Quaternary alluvium (Qa)

Horizon A3 5 A3/B1

Horizon B22 7 115 - 155 mottles vary in size and abundance with depth. Horizon continues deeper.
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Photo No: 43
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 44
Date: 21/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 0 Slope type Abney level or clinometer and tape

Morphological type: Flat Landform element: Plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 16/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Averaging GPS Soil name: Malbon

Runoff: Slow Depth to water: Not recorded

Permeability: Moderately permeable 50-500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

common (10-20%),small pebbles 2-6
mm,subangular,quartz

Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96712 145.91319 55 384920 8013115

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic-Mottled, Dystrophic, Grey Kandosol; thick, gravelly,
clayey, clayey, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap1 0 0.3 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Sandy light
clay

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Weak
strength;

clear:

2 A21 0.3 0.4 Very dark greyish
brown (10YR 3/2)
moist
______

No mottles
Mottles;

Sandy light
clay

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moist,Firm
strength;

clear:

3 B1 0.4 0.75 Brown (10YR 5/3)
moist
______

Few (2-10%)
Fine (<5mm)
faint orange
Mottles;

Coarse sandy
light clay

Massive
structure;

many (20-50%)
subangular quartz
cobbles 60-200 mm;

No
segregations;

Moist,Very
firm strength;

diffuse:

4 B21 0.75 1.25 Light brownish grey
(2.5Y 6/2) moist
______

Common
(10-20%)
Fine (<5mm)
distinct
brown
Mottles; Few
(2-10%)
Medium (5-
15mm) faint
yellow
Mottles;

Sandy light
clay

Weak
Subangular
blocky
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moist,Very
firm strength;

abrupt:

5 B22 1.25 1.55 Light brownish grey
(2.5Y 6/2) moist
______

Many (20-
50%) Coarse
(15-30mm)
distinct
yellow
Mottles;

Clay loam,
sandy

Weak
Subangular
blocky
structure;

No
segregations;

Moist,Very
firm strength;

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium (Qa)

Site Taken on plant mound

Observation pH, EC, slaking and dispersion not recorded at this site; expect top be no different to all other sites taken nearby.

Horizon B1 3 A dark (2.5Y31) layer occurring at 0.56-0.60, possibly A horizon material introduced during to deep ripping.

Horizon B21 4 2 distinct layers with darkening (10YR51) at 0.92-0.99 & 1.05-1.15, organic matter(?) perhaps due to tree roots.
Brown mottllng due to organic matter (roots).  A few fine feint present mottles below 1.15.m

Horizon B22 5 Horizon continues deeper
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Photo No: 45
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 46
Date: 21/12/2018
Title: Landscape
Desc:
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Project description

Project name: Wet Tropics NRM Major Integrated Project soil characterisations

Project status: Data is from an active project and may be subject to change through additions/updates or further quality assessment processes

Location:

Site characteristics

Slope %: 1 Slope type Abney level or clinometer and tape

Morphological type: Simple Slope Landform element: Scroll plain

Landform pattern: Alluvial plain Geology: Not recorded

Described by: ENDN When described: 15/11/2018

Observation type: Relatively undisturbed soil core Reason

Location measurement
method:

Not recorded Soil name: Lugger

Runoff: Not recorded Depth to water: Not recorded

Permeability: Highly permeable >500mm/day Microrelief: Zero or none

Drainage: Imperfectly drained Microrelief component: Mound

Rock outcrop: No bedrock exposed Substrate lithology: Not recorded

Surface coarse
fragments:

common (10-20%),small pebbles 2-6
mm,subangular,quartz

Surface condition: Recently cultivated; Firm

Disturbance: Cultivation - Rainfed Erosion: No erosion types present

Site location

Datum Latitude (dd) Longitude (dd) Zone Easting (m) Northing (m)

GDA94 -17.96701 145.91169 55 384762 8013127

Soil classification

Australian Soil Classification ASC confidence Great Soil Group Principal Profile Form Buried ?

Acidic, Dystrophic, Yellow Kandosol; thick, gravelly, silty, clay
loamy, very deep.

No analytical data are available but
confidence is fair.

Profile morphology

No Name Upper
depth
(m)

Lower
depth
(m)

Colour Mottles Textures Structures Coarse fragments Segregations Strengths Bounds

1 Ap 0 0.4 Black (10YR 2/1)
moist
______

No mottles
Mottles;

Silty clay loam Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm;

No
segregations;

Moderately
Moist,Firm
strength;

sharp:

2 A21 0.4 0.55 Light brownish grey
(2.5Y 6/2) moist
______

No mottles
Mottles;

Clay loam,
sandy

Massive
structure;

common (10-20%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moderately
Moist,Firm
strength;

clear:

3 A22 0.55 0.75 Brown (10YR 5/3)
moist
______

No mottles
Mottles;

Coarse sandy
clay loam

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; few (2-10%)
subangular quartz
medium pebbles 6-
20 mm;

No
segregations;

Moist,Weak
strength;

gradual:

4 B21 0.75 1.3 Very pale brown
(10YR 7/4) moist
______

No mottles
Mottles;

Clay loam,
coarse sandy

Massive
structure;

many (20-50%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subangular
quartz medium
pebbles 6-20 mm;

No
segregations;

Moist,Weak
strength;

gradual:

5 B22 1.3 1.55 Pale yellow (2.5Y
7/3) moist
______

No mottles
Mottles;

Clay loam,
coarse sandy

Massive
structure;

abundant (50-90%)
subangular quartz
small pebbles 2-6
mm; common (10-
20%) subangular
quartz medium
pebbles 6-20 mm;

Moist,Weak
strength;

Notes

Note level Horizon name Horizon no Note

Site Quaternary alluvium

Observation Fine and medium quartz gravels increasing steadily with depth throughout profile.

Observation pH, EC, slaking & dispersion not recorded for this site. Expect to be very similar to all other nearby sites

Horizon A22 3 Texture is decreasing with depth to Light Sandy Clay Loam by 0.75cm

Horizon B22 5 Horizon continues deeper
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Photo No: 47
Date: 21/12/2018
Title: Profile
Desc:

Photo No: 48
Date: 21/12/2018
Title: Landscape
Desc:

Based on or contains data provided by the State of Queensland 2019.  The State makes no representations or warranties in
relation to the supplied data, and you agree that, to the extent permitted by law, all warranties relating to accuracy, reliability,
completeness, currency or suitability for any particular purpose and all liability for any loss, damage or costs (including
consequential damage) incurred in any way (including but not limited to that arising from negligence) in connection with any use
of or reliance on the supplied data are excluded or limited.  You agree to continually indemnify the State (including its officers
and employees) against any loss, cost, expense, damage and liability of any kind (including consequential damage and liability in
negligence) arising directly or indirectly from or related to any claim relating to your use of the supplied data or any product made
from the supplied data.

© State of Queensland, 2019 The Queensland Government supports and encourages the dissemination and
exchange of its information. The copyright in this publication is licensed under a Creative Commons Attribution 4.0
International (CC BY 4.0) licence. Under this licence you are free, without having to seek our permission, to use this
publication in accordance with the licence terms. You must keep intact the copyright notice and attribute the State of
Queensland as the source of the publication.
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