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Appendix 5

Radiocarbon method and results

NOTES

It is our policy to publish all dates from this laboratory in Radiocarbon approximately 2 years after they
are released. This is one of the conditions which applies to all samples we accept for dating (Australian
Quaternary Newsletter no. 15, p 2-5, July 1980). We therefore ask you to complete a sentence or two on
the SIGNIFICANCE OF THE RESULT and return a copy within 6 months. You may update your comments
later if you wish. References to publications in which you use or discuss this sample or date may be included.

The SUA- number should always be quoted with the radiocarbon age and its statistical uncertainty.

By international agreement, CONVENTIONAL RADIOCARBON AGES are calculated using the Libby
half life of 5568 years and 0.95 times the activity of NBS Oxalic acid as the modern standard. In fact, our
modern standard value is obtained by measuring a secondary standard (ANU Sucrose), applying an isotopic
correction and using the conversion factor of Currie & Polach (Radiocarbon 22, p 933- 5, 1980). Results
which reflect the post- A. D. 1955 rise in atmospheric 14 C ( due to nuclear weapons testing ) are reported
as ratios of the modern standard value.

AGES h. p. are radiocarbon years before 1950 A. D., and the statistical uncertainty is one standard deviation
derived from the counting statistics of sample, background, standard and diluent activities, and the
uncertainties associated with 613 C and small instrumental corrections. Ages are normalised to 6 13 C =-25 %o ,
but no corrections are made for reservoir or past variations in atmospheric 14 C concentration. For a full
explanation of terms and procedures, see M. Stuiver & H, A. Polach, Radiocarbon 19, p 355- 63, 1977. This
laboratory also follows the British practice of using LOWER CASE LETTERS b. p. for conventional
radiocarbon dates, and upper case B. P. for absolute or calibrated ages.

In some instances, it may be desirable to apply a RESERVOIR CORRECTION to offset the lower initial
14 C concentrations of surface ocean water. For pre-1955 A. D. marine shells from the Australian coast,
the current best estimate is —450 ± 35 years ( see R. Gillespie & H. A. Polach, p 404 - 21 in: Radiocarbon
Dating, Proceedings of the Ninth International Conference, R. Berger & E. Suess, eds.; Unversity of
California Press, 1979 ).

For certain applications it may be necessary to correct for past variations in ATMOSPHERIC 14 C
CONCENTRATION so that events can be compared on a linear time - scale. For the last 7240 radiocarbon
years, the calibration curve of J. Klein, J. C. Lerman, P. E. Damon and E. K. Ralph, 1982, ( CALIBRATION
OF RADIOCARBON DATES : Tables based on the consensus data of the Workshop on Calibrating the
Radiocarbon Time Scale: Radiocarbon, v 24, No. 2, p 103 - 150 ) can be used. A rough guide to atmospheric
14 C concentrations before 7240 b. p. is given by M. Barbetti ( Radiocarbon, v 22, p 191 - 9, 1980) ;
early Holocene conventional radiocarbon dates are likely to be around 800 years too young.
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1. Soils of the major stream fioodplains and levees

Robinson soil profile class.

Occurrence: This soil is associated with channel benches, point bar and splay deposits of downstream

reaches and the floodplains of the trunkstream upper reaches and tributaries.

Differentiating characteristics: It is differentiated from other soils by its shallow depth (less than 0.4

in) over bedload layers of sand, gravel, cobbles or stones or over buried soils (Plate VI-I).

Modal profile: Robinson has a soft powdery surface when dry which may crust and tend to set hard on

cultivation. The A horizon is dark (7.5YR - 5YR 3/1, 3/2, 2/2) with sandy loam to loam (rarely clayloam)

texture and weak coarse granular to medium angular blocky structure or structureless and massive. .At 0.1-

0.4 m the A horizon clearly or gradually overlies brown (7.5YR 3/3, 4/3) or dark (7.5YR 34 3/2) buried

layers of variable texture (sand to light clay), or buried soils, or gravel cobble or stone layers. Soil reaction

trend is neutral The coarser buried bed load materials occur in upstream locations of the narrow tributary

floodplains, while buried soils are found under downstream floodplains and breached levees.

Phases: A stony surface phase is commonly associated with the upstream tributary floodplains.

Classification: This soil usually has the properties of the alluvial soil great soil group but in some cases it

has a degree of soil development towards a prairie soil. Such soils have been termed minimal prairie soils by

some workers.

PPF's are Um6.11, Uc6.11 and UmG.21

Land use: usually used as native pastures in upstream reaches because of its high stone component. In

other areas however it is commonly cultivated, despite the risk of flooding. Its freely draining profile makes

it suitable to a wide range of crops.
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Plate VI-I. Robinson soil profile class (stony phase).

Plate VI-II. Lockyer soil profile class (site 1).
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Lockyer soil profile class.

Occurrence: This soil occurs usually on the narrow 20-40 rn levee banks of Lockyer Creek and the lower,

reaches of Tenthill Creek, and also on the narrow floodplain on 1st terrace in the upstream reaches of major

streams.

Differentiating characteristics: The major differentiating criteria are their loam to light-clay texture,

moderate soil structure and the absence of carbonate at depth in the profile (see Plate VI-II).

Modal profile: The Lockyer surface is hardsetting, crusting and cloddy when cultivated. The Al horizon

is a dark (7 5YR3/1-2), loam to light clay with moderate medium granular or blocky structure which

becomes structureless and massive under cultivation. The Al horizon clearly or gradually overlies at 0 25 to

0.5 m a dark (5YR3/1) or brown (7.5YR3/3), clay loam to light clay B horizon which may be moderate

medium to very coarse angular blocky or structureless and massive. At 0.4 to 0.9 in the B horizon clearly

overlies buried soils or brown (7.5YR4/3) prismatic layers of variable texture or layers of bedload cobbles and

stones. Soil reaction trend is neutral to moderately alkaline. The coarser layers are found under soils of the

upstream fioodplains while the buried soils and brown layers are found under the downstream levee bank

soils (Plate VI-11)

Variants and phases: Stony variant: these soils carry a 5 to 30% cover of stones and cobbles on their

surface and occur on the upper reach floodplains of Tenthill, Creek and its tributaries.

Classification: This soil belongs to the prairie soil great soil group; some profiles with weaker structure

could be termed minimal prairie soils.

The main PPF's are Um6.11 and Uf6.32.

Land use: Lockyer is intensively cropped with a wide range of horticultural and agricultural crops. Fast

drainage and low stickiness make field operations easier on this soil profile class. In some flood free locations

tree crops such as avocadoes and pecan nuts are grown but the main crops are fresh market vegetables.

Upstream way areas remain as native pastures.

Cavendish soil profile class.

Occurrence: This soil is often intimately associated with and is similar to the Lockyer SPC. Distribution
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of Cavendish however is limited to levees banks and backslopes of the lower reaches of Tenthill Creek and

downstream of Lockyer Creek.

Distinguishing characteristics: Cavendish is distinguished by its heavier soil texture and presence of

carbonate at depth in the profile.

Modal profile: Cavendish is similar to Lockyer in most respects except that the subsoil is consist.antly

light to medium clay in texture, medium angular blocky in structure and contains trace to moderate amounts

of powdery or concretionary carbonate. It overlies buried soils and brown layers at a depth of 0.6-1.0 m.

Soil reaction trend is weakly to moderately alkaline.

Classification: This soil classifies as a Chernozem great soil group.

Its PPF's include Gn3.43 and Uf6.32.

Land use: Cultivated for a wide range of horticultural and grain crops.

2. Soils of the major stream terrace-plains

Lawes soil profile class.

Occurrence: This soil occurs in extensive areas on the Lockyer Creek alluvial plain and to a lesser extent

on the Lower Tenthill Creek Terrace. It is usually aligned adjacent to the prior stream levees and infilled

channels of the Lockyer Creek and Tenthill Creek terrace. Lawes has a dark, strongly self mulching, season-

ally cracking surface (Plate VI-Ill). The upper horizons are dark medium clays which grade to brown

medium clay overlying brown friable silty clay loam to fine sandy clay loam layers at about 1 m depth (Plate

VI-IV). Lawes is distinguished from other soil profile classes in having a medium clay A and B horizon to a

depth of 0.8 to 1 4 m over brown lighter textured substrate material.

Modal profile: The surface is strongly self mulching, granular and seasonally cracking. The Ap horizon is

dark (10YR - 7.5YR 3/1-2) medium clay with coarse angular blocky structure or structureless and cloddy

under cultivation. This overlies a dark (10YR - 5YR 3/1-2) medium to heavy clay, B horizon with strong

fine to medium blocky or lenticular structure. At 0.7 to .1 m, the subsoil becomes grey brown (7.5YR -

10YR 4/1-2) or brown (7.5YR - 5YR 4/3) with carbonate accumulations increasing in abundance at its base.
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At 0.8 to 1 4 rn the B horizon grades to brown moderate to strong prismatic or angular blocky struc-

tured friable sandy clay loam to light clay layers. Carbonate may accumulate at the boundary between the

B horizon and the brown layers below but usually declines in amount with depth. Soil reaction trend is

strongly alkaline.

Variants: Stony substrate variant may be found where Lawes overlies a relict stream bed.

Classification: Lawes is a black earth (Stace et al. 1968) with a PPF of Ug5.15.

Land use: This soil is widely cultivated for a wide range of field crops and vegetables which include

onions, pumpkins, lucerne, winter and summer cereals, soybeans and crucifers. It is too sticky for some crops

such as potatoes.
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Plate VI-III. Lawes soil profile class - self mulching surface.

Plate VI-IV. Lawes soil profile class (site 2).
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Blenheim soil profile class.

Occurrence: This soil is found in extensive areas on the back slopes of the Lockyer Creek alluvial plain,

which is a terraced plain.

Differentiating characteristics: Blenheim is a dark periodically cracking clay with a moderate to

strongly self mulching surface (Plate VI-V). A weak surface crust is commonly found with cultivation.

The soil profile is characterised by medium to heavy clay to at least 1.4 m, and commonly several metres

deep (Plate VI-VI). In some places, the upper horizons overlie buried soils of similar texture.

Modal profile: The surface is strongly self mulching and seasonally cracking and may be indistinguishable

from the Lawes surface. Depth of the self mulching layer varies with condition of cultivation. Some profiles

have a tendancy to weak crusting under cultivation.

The Ap horizon consists of dark (7.5YR 3/1-2 to 10YR 2/1-2, 3/1-2), medium to heavy clay with coarse

angular blocky structure or is structureless cloddy when cultivated. This clearly overlies a dark (7.5YR -

10YR 3/1-2) medium to heavy clay B horizon with moderate medium to coarse angular blocky structure

grading to moderate medium to coarse lenticular by 0.6 m. The dark clay may extend to below 1.5 m but

commonly overlies grey brown (10YR - 7.5YR 4-5/1-2) or brown (7.5YR 4/3-4) medium to heavy clay. B

horizons contain small to moderate amounts of carbonate. Small amounts of manganese concretions may

occur in the B horizon, usually below 0.3 m.

Profile soil reaction trend is strongly alkaline.

Variants and phases: One variant and several phases of Blenheim have been identified: The Blenheim

light variant is in fact a composite soil where a shallow (<0.4 m) layer of light to light-medium clay has

been deposited over a typical Blenheim profile or deep Lawes profile to provide a clay profile greater than 1.4

m deep. This soil tends to he weakly crusting and cloddy when cultivated although it commonly becomes

weakly self mulching on drying. This variant is usually found on the backslopes of current and prior stream

levees of the Lockyer Creek alluvial plain.

In this complex, tongues of grey-brown or brown carbonate rich B horizons extend to the surface the

gilgai mound. The depressions have deep dark B horizons, often low in carbonate.
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Blenheim - gilgai complex: This complex can only be positively identified in the areas where gilgai

microrelief has not been removed by cultivation. The equivalent in cultivated areas is tentatively identified

by the abundance of carbonate nodules (>10%) on the surface. It is inferred that the carbonate rich gilgai

mounds have been spread out across the surface with levelling by cultivation or other practices.

Blenheim - depression phase: this phase is distinguished by its association with broad shallow depres-

sions on the Lockyer Creek alluvial plain. The surface horizon of this phase may be marked by a degree of

brown (rusty) fine mottling in a black matrix colour.

Classification: Blenheim is classified as a black earth with PPF's of Ug5.11, Ug5.15 and Ug5.17.

Land use: This is widely cultivated for crops which can handle imperfect drainage such as winter and

summer cereal grains, soybeans, cotton, beetroot and crucifers.
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Plate VI-V. Blenheim surface cracks.

Plate VI-VI. Blenheim soil profile class - gilgai depression.
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Flagstone soil profile class.

Occurrence: This soil is associated with back slopes of the alluvial plain adjacent to the surrounding

sandstone uplands. It also occurs as the dominant soil of the alluvial plain in the middle reaches of Deep

Gully and is a minor component of some local flats out of lower Marburg beds. Flagstone is often found

where fans derived from lower Marburg beds have deposited alluvium on the trunk team alluvial plains.

Differentiating characteristics: It is distinguished by a weakly crusting, selfmulching dark to grey clay

shallow surface soil over grey or yellow-brown alkaline subsoils containing manganese and carbonate segrega-

tions Characteristically the soil is found on the plains under an open forest community -Of silver- leaved

ironbark (E. tnelanophloia), Moreton Bay ash (E. tesselari8) and bluegum (E. tereticornis).

Modal profile: The surface is moderately to strongly self-mulching and seasonally cracking. Soils com-

monly tend to be crusting under cultivation.

The A horizon consists of dark (10YR 3/1-2) or grey (7.5YR-10YR 4/1-2) light medium to medium

clay with moderate medium angular blocky structure. Under cultivation, the immediate surface may be

medium to strong medium granular (Apl) overlying a coarse angular blocky Ap2 horizon. At 0.1 to 0 25 m

this clearly or abruptly overlies a grey (7.5YR 4/1, 10YR 4/2, 5/2, 2.5Y 4-5/1-2) or yellow brown (10YR

5/3-4) B horizon with medium to heavy clay texture and moderate to strong medium to coarse blocky struc-

ture grading to strong medium to coarse lenticular structure at depth. Yellow or brown mottles are common.

Segregations of carbonate and manganese either occur in trace to small amounts throughout the B hor-

izon or may occur below 0.6 m only. Soil reaction trend of the soil profile is strongly alkaline (pH 8.5 - 9.0).

Variants: Flagstone light textured variant: A light textured variant occurs with clay loam to light clay

texture which is structureless to cloddy when cultivated. The surface tends to develop a strong crust on dry-

ing. This variant is found mainly on the Deep Gully alluvial plain.

Flagstone brown substrate variant: below 0.9-1.2 m a brown (7.5YR 4/3) substrate of coarse sand to

sandy clay may he found.

Classification: This soil belongs to the grey, brown and red clays great soil group.

Its PPF's include Ug5.24 and Ug5.28.
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Land use: Soils are used for growing winter and summer cereal grains, soybeans and crucifers.

Clarendon soil profile class.

Occurrence: Clarendon occurs in the back swamp depression areas on the alluvial plain terraces, particu-

larly along the margins of the alluvia with the uplands.

Differentiating characteristics: This soil is distinguished by its clay texture to depth (>1.4 m), its

landscape position, and the presence of mottles in the profile in a grey or black matrix (Plate VI-VI!). Sub-

soils are dark to grey and neutral to alkaline.

The land surface is characterised by moderate to strong gilgai microrelief, reeds, standing water and a

blue gum (Eucalyptus tereticornis) open forest.

Modal profile: The surface is covered by a fibrous mat of vegetation up to 5 cm thick which seasonally

cracks. Any drained, cleared and cultivated areas of this soil show strong self-mulching with a weak surface

crust.

The Al horizon is dark (10YR 3/1) to grey (10YR 4/1) usually with a distinct fine brown mottling,

medium to heavy clay texture and moderate medium to coarse angular blocky structure occasionally overly-

ing a sporadically bleached A2 horizon at 0.05 to 0.2 m.

The Al or A2 horizons are abruptly or clearly underlain .by dark (7.5YR - 10YR 2/1, 3/1, 3/2) or grey

(7.5YR - 10YR 4/1-2, 2.5Y 4-5/1), medium to heavy clay with moderate to strong medium to coarse lenticu-

lar structure. If the subsoil is dark in colour, it usually overlies lenticular grey clay by 0.5-0.8 m. Subsoils are

commonly yellow or brown mottled in small amounts (5-10%) and usually extend to greater than 1.5 m deep.

Manganese and ferromangiferous segregations occur in trace to small amounts, often throughout the

whole profile, and usually in the upper horizons. Carbonate may occur in trace to small amouonts below 0.4

m. Soil reaction is moderately to slightly acid (p11 6.0-6.5) in the surface, becoming either neutral (pH 7.0-

8.0) in carbonate free subsoils, or strongly alkaline (pH 8.5 - 9.0) in subsoils containing carbonate. There are

no consista.nt profile differences between gilgai mounds and depressions.

Variants: A shallow variant is found. This soil overlies a mottled brown or grey brown substrate of sandy

clay loam to sandy clay at about 1 m. The solum usually has a neutral soil reaction trend and is carbonate
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free

Classification: This soil profile class ranges in morphology from a wiesenboden (mottled dark clay) to a

grey clay. The current concepts of these two great soil groups are not adequate in this situation.

PPF's are Ug5.16 and Ug5.24.

Land use: Clarendon is mainly used as native pasture land. It has a high moisture retention and poor site

drainage which means that pastures will persist on it well into the dry season. Clarendon cannot be safely

cultivated unless drainage works are implemented.

Plate	 Clarendon soil profile class - characteristic surface mottle.
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Sippel soil profile class.

Occurrence: This soil is mainly found on the terraced plain of the Deep Gully tributary of Tenthill

Creek.

Differentiating characteristics: It is distinguished by a fine sandy loam to sandy clay loam surface

texture and a sharp break at, 0.15-0.3 m to a brown to grey-brown clay subsoil of strong prismatic structure.

Modal profile: The surface is hardsetting. The Al horizon is a dark (7.5YR - 5YR 3/1-2) fine sandy loam

to sandy clay loam with weak fine granular structure which becomes grey brown (7.5YR 4/2) massive and

cloddy on cultivation. This clearly or gradually overlies at 0.1 to 0.2 m a massive brown (7.5YR 4/3-4) A2

horizon of clayey sand to sandy clay loam. A sporadic bleach occasionally occurs at the base of the A2 hor-

izon.

At 0.15 to 0.95 m the A2 horizon is abruptly or clearly underlain by a brown to grey brown (5YR 4/4,

7.5YR 4/2, 4/3, 5/3) occasionally mottled light-medium clay to medium-heavy clay with strong prismatic

structure. Trace amounts of concretionary manganese commonly occur in the lower B horizon. At 0.6 m or

deeper, the B horizon is underlain by buried soils or layers of contrasting texture and colour.

Profile soil reaction trend is neutral (pH 6.7-7.3) to weakly alkaline (pH 7.5-8.0).

Variants: 	 Surface texture may be sandy loam.

Carbonate may occur in alkaline (pH 8.2-8.7) lower B horizon.

Classification: This soil does not clearly fit into any of the great soil groups but does have strong

affinities with the red-brown earths.

Land use: Sippel is used for limited dryla,nd cultivation and native pasture. It has not been greatly

cropped because of the absence of underground water of suitable quality for irrigated agriculture.
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Tenthill soil profile class.

Occurrence: Tenthill is the major upstream soil on the main terrace of Tenthill creek and its major tribu-

taries and downstream occurs on the relict levees of prior streams on the Lockyer Creek alluvial plain.

Differentiating characteristics: It is distinguished as a shallow gradational soil profile <70 cm deep

(Plate VI-V111) with a cloddy dark to brown surface under cultivation, and a brown friable to weakly self

mulching horizon (Plate VI-IX) It is usually light to light-medium clay texture at the surface grading to a

medium clay subsoil.

.modal profile: This soil has a crusting, cloddy to weakly self- mulching surface. The Ap horizon consists

of dark (7.5YR 3/1-2) to brown (7.5YR 3/3), cloddy light to light-medium clay which overlies a moderate to

strong medium lenticular or angular blocky, brown (7.5YR 3/3 - 4/3) medium clay B horizon, usually with

trace to small amounts of carbonate at its base. At 0.4-0.7 m the solum grades to brown (7.5 YR 4/3 - 4/4),

silty clay loam or fine sandy clay loam layers of prismatic structure and friable (slightly hard) consistence

when slightly moist,. Textures of the layers may vary from clay loams to light clays and be fine sandy loam

at depth. Gravel layers may also be encountered below the solum. Soil reaction trend is to moderately alka-

line conditions at depth.

Phases and variants: Stony phase: In upstream tributary reaches, a stony surface phase of Tenthill is

commonly encountered. Two variants have been observed:

Tenthill - light variant where the surface texture is clay loam and extremely cloddy under cultivation

and clearly overlies a red brown medium clay subsoil, i.e it is a texture contrast soil. This variant is found

on the prior stream levees downstream of Gatton.

Tenthill - heavy variant: where the surface texture is medium to heavy clay and surface condition is

strongly self mulching and cracking when dry. This variant is located on relict levees on the backslopes of

the lower Tenthill Creek alluvial plain or on the second terrace of the middle reaches of Tenthill Creek.
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Plate VI-VIII. Tenthill soil profile class - light textured variant (site 3).

Plate VI-IX. Tenthill soil profile class - surface crust.
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Hooper soil profile class.

Occurrence: This is a weakly crusting, self mulching (Plate V1-X) dark (7.5YR, 3/1-2) to dark brown

(7 5YR 3/3) clay associated with prior stream and relict levee deposits on the wide alluvial plain.

Differentiating characterisics: It is distinguished from other soils by its light to light medium clay tex-

ture profile to about 1 m over a lighter textured friable brown substrate.

Modal profile: This soil is characterised by weakly crusting self mulching surface (cultivated) with dark

(7.•YR 3/1-2) to dark brown (7.5YR 3/3) light to light-medium to medium clay cloddy Ap horizon over

moderate fine to medium angular blocky or lenticular structured B horizon. The lower B horizon contains

trace to small amounts of carbonate, clearly overlying at 0.8 to 1.3 m brown (7.5YR 4/3, 5YR 4/2) fine

sandy clay loam to light clay with moderate to strong medium prismatic or blocky structure. Soil reaction

trend is moderately to strongly alkaline

Classification: This soil classifies at an intergrade between the black earth and chernozem great soil

groups. It is generally too lightly textured and weakly cracking and self-mulching for a black earth. How-

ever it is also too heavy a texture to be a typical chernozem.

PPF's for Hooper include Ug5.15 and Uf6.31.

Land use: This soil is widely cropped as it is well drained yet has a high plant available water capacity.

Crops grown include all the common crops of the district.
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Plate VI-X. Hooper soil profile class - surface crust.
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3. Soils of the major stream elevated terraces, fans and pediments

Leschke soil profile class.

Occurrence: This soil is found in small areas associated with minor drainage lines which occur at the mar-

gins of the extensive Lockyer Creek alluvial plain (equivalent to the main terrace). Its position is slightly

elevated (0.5-1.0 m) above the alluvial plain and it gently slopes (<2%) down to the alluvial plain.

Differentiating characteristics: It is distinguished from other grey clays by its crusting, weakly self

mulching surface marginal cracking behaviour and lack of stones or cobbles.

Modal profile: Soils are typically gilgaied with the mounds occupying a greater area than the depressions,

but no significant differences in morphology are observed between mound and depression profiles.

The Al horizon has a dark (10YR. 3/1, 3/2) or grey (7.5YR 4/1-2) colour, light-medium to medium

clay texture and moderate medium to coarse blocky structure. This clearly overlies a grey (10YR 4/2, 5/2,

6/2, 6/1, 6/3) medium to heavy clay B horizon which has moderate coarse angular blocky structure grading

to moderate very coarse lenticular structure and strong slickenside development with depth. B horizons

extend to greater than 1.5 m deep. Fine yellow or brown mottling may occur in the B horizons and trace to

small amounts of concretionary manganese are common in the B horizon. Trace to small amounts of car-

bonate are also common as are small amounts of rose quartz sand and gravel.

Lenses of very fine rose quartz sandy may be found on slickenside faces in the lower B horizon. Soil

reaction trends are strongly alkaline to 1 m deep but may become neutral by 1.5 m.

Classification: This soil belongs to the grey, brown and red clays great soil group. However its cracking

surface behaviour is less than typical of this group. The PPF's include Ug5.24 and Uf6.33.

Land use: This soil is of limited area and is only used for native pasture.
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Woodbine soil profile class.

Occurrence: Woodbine occurs along the margins of Tenthill Creek or its tributaries as elevated terraces,

fans and pediments (5-10% slopes) which may be strongly dissected.

Differentiating characteristics: It has a cobbly or stony surface, and strongly self mulching dark clay

surface over grey clay subsoil over cobbly brown layers at variable depth (Plate VI-XI).

A high positioned variant of Woodbine lies directly over sandstone and has no buried brown

cobbly layer.

Modal profile: The surface of this soil shows moderate to strong self mulching characteristics and has sea-

sonal cracking Gilgai patterns are incipient with a relative relief or less than 0.2 m. Woodbine usually has

a cobble or stone component on its surface.

The Al horizon consists of dark (10YR 3/1 - 3/2) or grey (10YR 4/1) medium clay over moderate

medium blocky structure if undisturbed or is cloddy and fragmented if cultivated. This is clearly underlain

at 0.1 - 0.35 m by a grey (10YR 4/2, 5/2, 5/3, 2.5Y 6/2) medium to heavy clay B horizon with moderate

medium angular blocky structure, which gradually becomes moderate coarse lenticular with strong slicken-

side development at depth. A degree of yellow mottling is common below 0.6 m. Carbonate and manganese

are common in trace to small amounts in the lower B horizon. At 1 m or deeper the grey clay B horizon is

clearly underlain by a brown (7.5YR 4/3) clay layer which radidly becomes cobbly with depth. Soil reaction

trend for the profile is strongly alkaline.

Variants: Woodbine - shallow variant: these soils clearly overlie weathered sandstone/shale at 1.1 to 1.5 m

and have no buried brown overlie layer. They occur on gentler sloping elevated crests and upland margains

(<5%) upslope of the typical Woodbine soils.

Classification: Woodbine is a grey clay member of the grey, brown and red clay great soil group.

PPF's include Ug5.28, Ug5.2,1.

Land use: This soil is cropped with cereal grain cops, soubeans, pumpkins and sunflower. On stony areas or

on steep slopes, land use is as native pastures.
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Thornton soil profile class.

Occurrence: Thornton occurs on fans and elevated dissected terraces derived largely from basalt.

Differentiating characteristics: It is characterised by cobble or stony layers 0.5 m or below in the

profile, and a dark self mulching light to medium clay surface.

Modal profile: The surface of this soil is moderately self mulching and seasonally cracking and contains

cobbles The Ap or Al horizon consists of dark (7.5YR - 10YR 2/1 - 3/1-2) light to medium clay with

moderate medium to coarse angular blocky structure or has structureless clods. The Ap or Al horizon is

clearly underlain at 0.15 m to 0.3 m by dark (7.5YR - 10YR 3/1-2) or brown (7.5YR 3-4/3) medium to heavy

clay B horizons with moderate medium and coarse angular blocky and lenticular structure. The dark upper

B horizon extends to 0.5-0.8 m where it clearly overlies a brown (7.5YR 3-4/3) medium clay lower B horizon

containing trace to small amounts of powdery or concretionary carbonate. At 0.5 to 1.3 m, the B horizons

are clearly underlain by layers of either brown (7.5YR 3 - 43) to red brown (5YR 3 - 4/3), sandy clay loam to

light clay with moderate medium prismatic to blocky structure or stone and cobble layers.

The soil reaction trend of the profile is strongly alkaline.

Variant: Thornton - grey-brown variant: this soil is similar in all respects to the central concept except

that, it has an Al and/or B horizon of grey brown colour (5YR 4/2).

Classification: Thornton ranges from a black earth great soil group to a brown clay member of the grey,

brown and red clays great soil group. Colour differences cannot be ascribed to gilgai microrelief as such

phenomena are not, apparent.

The most, common PPF's are Ug5.1, Ug5.15 and Ug5.16.

Land use: This soil is used for cereal crops, lucerne, soybean and sunflower.
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Townson soil profile class.

Occurrence: Townson occurs on basalt derived fans feeding into the upper tributary reaches of Tenthill

and Laidley Creeks. It may also be found on an elevated isolated dissected terrace 30 m above the valley

floors between Tenthill Creek and Deep Gully.

Differentiating characteristics: This soil is distinguished by its dark self mulching medium to heavy

clay surface over a clay subsoil greater than 1.5 m deep.

Modal profile: The surface of this soil shows moderate to strong self mulching under cultivation and

cracks seasonally. Surface stones and cobbles may be common. The Al horizon is a dark (7.5YR - 10YR

2/1-2, 3/1- 2), medium to heavy clay with moderate medium to coarse angular blocky structure, or when cul-

tivated it may have a structureless cloddy nature. At 0.15-0.3 m the Al horizon is clearly underlain by a B

horizon of dark (7.5YR 3/1-2, 2/1), brown (7.5YR 3-4/3) red brown (5YR 3-4/4) or grey (5YR - 7.5YR -

10YR 4/2) medium to heavy clay to greater than 1.5 m deep.

The lower 13 horizon contains small to large amounts of concretionary or powdery carbonate and occa-

sionally small amounts of manganese nodules

Classification: Townson's morphology indicates that it may classify as a black earth and also as a brown

clay member of the grey, brown and red clays great soil group.

ill's include Ug5.1, Ug5.15 and Ug5.16.

Land use: This soil is used for cereal grain crops, lucerne, soybeans, sunflowers and pumpkins.

Ryan soil profile class.

Occurrence: This soil occurs in minor amounts on the 6- 10% mid slopes of peripediments out of Upper

Marburg sandstones.

Differentiating characteristics: It is distinguished by its loamy sand to sandy clay loam red brown sur-

face texture over acid to neutral massive red brown sandy clay loam to sandy clay subsoil.

Modal profile: Ryan has a hardsetting surface and a red brown (5YR 4/3) to brown (7.5YR 3/3) Al hor-

izon of loamy sand to sandy clay loam texture which is weak fine granular in the virgin state but structure-

less and massive when cultivated. This is clearly overlain at 0.15 to 0.20 m by a red brown (5YR 4/6, 5/6)
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sandy clay loam to sandy clay 13 horizon which is structureless and massive. A sporadically bleached A2 hor-

izon may occur at the boundary of the Al and B horizons. Soil reaction trend is weakly acid to neutral (pH

6.5-7.0).

Classification: This soil is close to a red earth great soil group except that it has a neutral soil reaction

trend

PPF's include Gn2.12, On 2.15

Land use: Ryan is used only for native pasture.
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4. Soils of alluvial fans derived from basalt (upper reach tributaries)

Peacock soil profile class.

Occurrence: Peacock occurs on 3-15% sloping fans out of basalt.

Differentiating characteristics: Peacock has a stony or cobbly surface and generally has a loam to

light-medium clay texture profile.

Afodal profile: The surface may be crusting and hardsetting under cultivation but is soft in the undis-

turbed state. Surface cobbles and stones occur in small to medium amounts (20-50%).

The Al horizon consists of dark (7.5YR-10 -YR 2/1, 3/1, 3/2) loam to light clay with moderate medium

to fine granular structure to 0.1 to 0.3 m. The Al clearly or gradually overlies a B horizon of the similar or

slightly browner colour (up to 7.5YR 3/3, SYR 3/2), similar of slightly heavier texture (up to light-medium

clay) and moderate to strong fine to medium angular blocky structure. Small amounts (2-15%) of gravel are

common and carbonate is absent. At 0.4 to 1 m, the B horizon is clearly or abruptly underlain by coarse

gravel, cobble or stone, or brown (7 5YR 3-4/3) layers of variable texture (loamy sands to light clays). Soil

reaction trend is neutral to moderately alkaline

Variants: Peacock - heavy textured variant: textures throughout the profile is light-medium clay.

Classification: Peacock classifies as a prairie soil great soil group.

PPF's include Um6.11, Uf6.31 and Uf6.32.

Land use: This soil is cropped in places where stone and cobble are minimal. Crops grown are usually

fresh market vegetables such as tomatoes, lettuce, cucurbits and crucifers. However most of Peacock is used

as native pasture
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Spellman soil profile class.

Occurrence: This soil is found on the 5-10% sloping fans out of basalt and sometimes with a Heifer Creek

sandstone component.

Differentiating characteristics: Spellman is characterised by stone and cobble patches through the

profile and a hardsetting dark clay loam to light clay surface which overlies a medium to heavy clay subsoil.

Modal profile: This soil has a hardsetting surface with a small to medium (20-50%) abundance of cobbles.

The Al horizon consists of dark (7 5YR 3/1-2), grey brown (7.5YR 4/2) or brown (7 5YR 3/3) clay-

loam to light clay with moderate medium granular structure to 0.15 to 0.30 m. The Al clearly overlies a B

horizon of dark brown (7.5YR 3/3) medium to medium heavy clay with moderate medium angular blocky

structure. Trace to small amounts of carbonate may occur in the lower B horizon. This is clearly overlain at

0.5-1 m by brown (7 5YR 3- 4/3), clayloam to light medium clay layers, which may contain gravel or by

layers of stone and cobble.

Sheet erosion of the Al horizon resulting in exposure of the heavier textured B horizon, may produce a

self mulching cracking clay surface.

Soil reaction trend for the profile is moderately to strongly alkaline.

Variants: Spellman eroded variant has a surface texture of medium clay which cracks on drying.

Classification: Spellman includes carbonate free profiles which classify as prairie soils and as chernozems.

PPF's include UfG.32, Gn3.43 with Ug5.15 and Ug5.16 on eroded variants.

Land use: This soil is used for cereal grains, fresh market vegetables and soybeans where irrigation is avail-

able In many upper reach tributaries where irrigation water is not available, Spellman is used as native pas-

ture
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5. Soils of alluvial fans and fiats derived from Upper Marburg beds

(middle reach tributaries)

Sutton soil profile class.

Occurrence: This soil is found on 2-8% sloping fans derived largely from Heifer Creek sandstone. Sutton

mainly occurs on fans adjacent to Tendril! Creek.

Differentiating characteristics: Sutton is distinguished by a brown cloddy sandy clay loam surface soil

clearly overlying a red brown coloured subsoil and manganese is commonly present. Buried layers below the

solum may be alkaline in pH.

Modal profile: The cultivated surface of Sutton is hardsetting and cloddy. The Al horizon consists of a

red brown (5YR 2/3, 3/3, 4/3) or greybrown (7.5YR 4/2), or brown (7 5YR 3/3, 4/3) light sandy clay loam

to sandy clay loam and which is structureless and massive to 0.15-0.3 m. A pale A2 horizon with a sporadic

bleach may occur at the base of the A 1 horizon. This clearly overlies a red brown (5YR. 9/3, 4/4, 5/4) sandy

clay loam to sandy medium clay B horizon of weak to moderate medium angular blocky structure. This B

horizon is clearly or gradually underlain by buried layers of redbrown. colour (5YR 3/3, 9/4, 5/4) and vari-

able texture from clayey sand to sandy clay. Buried layers usually have moderate medium prismatic struc-

ture or are structureless and massive.

Soft manganese concretions are common in the lower B horizon and soil reaction trend is weakly to

strongly alkaline

Classification: Sutton has many affinities with the red-brown earth great soil groups but neither A2 hor-

izons nor carbonate 13 horizons are present The absence of an A2 horizon may well be due to their destruc-

tion by cultivation as no virgin forms of this soil were found.

Sutton is also similar to the non-calcic brown soils great soil group. However its alkaline subsoil pH

and alluvial parent material differs from the typical non-calcic brown soil which has mildly acid to mildly

alkaline soil p11 in the lower part of the B horizon and also develops in situ on subacidic rocks on mid to

upper slopes

include Dr2.13 rind 1)r2.32.
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Land use: Sutton is used for cropping a wide variety of fresh market vegetables and lucerne.



M
a
p
 
U
n
i
t
:
 
S
u
ḏ

S
i
t
e
 
N
o
.
:
 
E
1
3

S
o
i
l
 
T
a
x
o
n
o
m
y
:
 
T
y
p
i
c
 
H
a
p
l
u
s
t
a
l
f
ḏ

P
.
P
.
F
.
:
 
D
r
2
.
3
2

A
.
M
.
G
.
 
R
e
f
.
:
 
Z
o
n
e
 
5
6
,
 
4
2
1
2
5
0
 
m
E
,
 
6
9
2
8
8
0
0
 
m
N

A
i
r
 
P
h
o
t
o
 
R
e
f
:
 
S
o
u
t
h
 
M
o
r
e
t
o
n
 
D
i
s
t
r
i
c
t
 
F
l
o
o
d
 
(
1
9
7
4
)
 
R
u
n
 
1
0
,
 
P
h
o
t
o
 
5
3
5
9
,

1
8
2
 
m
m
E
,
 
1
7
4
 
m
m
N

S
o
i
l
 
P
r
o
f
i
l
e
 
C
l
a
s
s
:
 
S
u
t
t
o
n

G
r
e
a
t
 
S
o
i
l
 
G
r
o
u
p
:
 
R
e
d
-
b
r
o
w
n
 
e
a
r
t
h
ḏ

F
A
O
:
 
A
l
b
i
c
 
L
u
v
i
s
o
l

P
a
r
e
n
t
 
M
a
t
e
r
i
a
l
:
 
Q
u
a
t
e
r
n
a
r
y
 
a
l
l
u
v
i
u
m
 
o
u
t
 
o
f
 
M
a
r
b
u
r
g
 
F
o
r
m
a
t
i
o
n

T
o
p
o
g
r
a
p
h
y
:
 
4
%
 
m
i
d
s
l
o
p
e
 
o
f
 
a
l
l
u
v
i
a
l
 
f
a
n

L
o
c
a
t
i
o
n
:
 
2
.
5
 
k
m
 
N
N
E
 
o
f
 
W
o
o
d
b
i
n
e

V
e
g
e
t
a
t
i
o
n
:
 
C
l
e
a
r
e
d
 
a
n
d
 
c
u
l
t
i
v
a
t
e
d
.
 
F
o
r
m
e
r
l
y
 
s
o
f
t
w
o
o
d
 
s
c
r
u
b
.

P
r
o
f
i
l
e
 
M
o
r
p
h
o
l
o
g
y
:
 
S
u
r
f
a
c
e
 
C
o
n
d
i
t
i
o
n
:
 
c
u
l
t
i
v
a
t
e
d
 
a
n
d
 
c
l
o
d
d
y
,
 
h
a
r
d
s
e
t
t
i
n
g
 
w
h
e
n
 
d
r
y

Ap
0

-
 
0
.
1
5
 
m

B
2
1
k

0.
15

-
 
0
.
5
0
 
m

B
2
2

0
.
5
0

-
 
0
.
9
0
 
m

B3
0
.
9
0

-ḏ
1.
05
 m

D1
1.

05
- ḏ

1.
50

 m

D2
1.
50

- ḏ
1
.
6
5
 
m

D
a
r
k
 
r
e
d
d
i
s
h
 
b
r
o
w
n
 
(
5
Y
R
3
/
3
)
;
 
s
a
n
d
y
 
c
l
a
y
 
l
o
a
m
;
 
m
a
s
s
i
v
e
,
 
c
l
o
d
d
y
 
h
a
r
d
;
s
l
i
g
h
t
l
y
 
m
o
i
s
t
;
 
f
e
w
 
v
e
r
y
 
f
i
n
e
 
r
o
o
t
s
;
 
t
h
i
n
 
s
p
o
r
a
d
i
c
a
l
l
y

b
l
e
a
c
h
e
d
 
A
2
 
h
o
r
i
z
o
n
 
a
t
 
b
a
s
e
.
 
G
r
a
d
u
a
l
 
t
o
 
-

D
u
l
l
 
r
e
d
d
i
s
h
 
b
r
o
w
n
 
(
5
Y
R
4
/
3
)
;
 
w
i
t
h
 
a
 
f
a
i
n
t
 
r
e
d
 
m
o
t
t
l
e
;
 
l
i
g
h
t
 
m
e
d
i
u
m
 
c
l
a
y
 
(
s
a
n
d
y
)
;
 
m
o
d
e
r
a
t
e
 
m
e
d
i
u
m
 
a
n
g
u
l
a
r
 
b
l
o
c
k
y
;
 
s
l
i
g
h
t
l
y
 
h
a
r
d

m
o
i
s
t
;
 
t
r
a
c
e
 
o
f
 
s
o
f
t
 
c
a
r
b
o
n
a
t
e
 
a
t
 
0
.
4
 
m
;
 
f
e
w
 
v
e
r
y
 
f
i
n
e
 
r
o
o
t
s
.
 
C
l
e
a
r
 
t
o
 
-

D
u
l
l
 
r
e
d
d
i
s
h
 
b
r
o
w
n
 
(
5
Y
R
4
/
4
)
;
 
f
i
n
e
 
s
a
n
d
y
 
c
l
a
y
;
 
m
o
d
e
r
a
t
e
 
m
e
d
i
u
m
 
a
n
g
u
l
a
r
 
b
l
o
c
k
y
;
 
s
l
i
g
h
t
l
y
 
h
a
r
d
 
m
o
i
s
t
;
 
f
e
w
 
v
e
r
y
 
f
i
n
e
 
r
o
o
t
s
.

D
i
f
f
u
s
e
 
t
o
 
-

A
s
 
a
b
o
v
e
 
b
u
t
 
c
l
a
y
 
l
o
a
m
 
w
i
t
h
 
w
e
a
k
 
c
o
a
r
s
e
 
p
r
i
s
m
a
t
i
c
 
s
t
r
u
c
t
u
r
e
.
 
D
i
f
f
u
s
e
 
t
o
 
-

D
u
l
l
 
r
e
d
d
i
s
h
 
b
r
o
w
n
 
(
5
Y
R
5
/
4
)
;
 
s
a
n
d
y
 
c
l
a
y
;
 
m
o
d
e
r
a
t
e
 
m
e
d
i
u
m
 
a
n
g
u
l
a
r
 
b
l
o
c
k
y
;
 
s
l
i
g
h
t
l
y
 
h
a
r
d
 
m
o
i
s
t
;
 
f
e
w
 
v
e
r
y
 
f
i
n
e
 
r
o
o
t
s
.
 
D
i
f
f
u
s
e

to D
u
l
l
 
r
e
d
d
i
s
h
 
b
r
o
w
n
 
(
5
Y
R
4
/
4
)
;
 
s
a
n
d
y
 
c
l
a
y
 
l
o
a
m
;
 
m
a
s
s
i
v
e
;
 
s
l
i
g
h
t
l
y
 
h
a
r
d
 
m
o
i
s
t
;
 
2
-
1
5
%
 
r
o
u
n
d
e
d
 
q
u
a
r
t
z
 
g
r
a
v
e
l
;
 
f
e
w
 
v
e
r
y
 
f
i
n
e
 
r
o
o
t
s
.

L
a
b
o
r
a
t
o
r
y
 
D
a
t
a
:

L
a
b
 
N
o
.

D
e
p
t
h

pH
E.
C.

(1
:5
)

Cl
D
i
s
p
e
r
s
i
o
n

C.
S.
ḏ

F
.
S
.
Ԑ

S
i

C
C.

E.
C.
ḏ

C
a
+
+
Ԑ

M
g
+
+
ḏ

N
a
+
ḏ

K
+

Pḏ
Kḏ

S
M
o
i
s
t
u
r
e
 
%

m
1:
5

m
S
c
m

%
R
a
t
i
o
ḏ
(R

1
)

P
a
r
t
i
c
l
e
 
S
i
z
e
 
%

0.
D.

Ex
ch

.ḏ
C
a
t
i
o
n
s
 
c
m
o
l
(
p
+
) 
k
g
-
1
 
0.

D.
%ḏ

0.
D.

1/
3 ḏ

15
A.
D.
 b
ar
ḏ

b
a
r

2
2
1
M

0-
0.
1

7
.0

0.
06

0.
00

1
0.

73
33
	

31
	

11
26

15
ḏ

6.
3ḏ

2.
7ḏ

0.
13
ḏ

2.
0

1.
7

2
2
3
M

0
.
2
-
 
0
.
3

7.
0

0.
05

0.
00

1
0.

67
20
ḏ

22
ḏ

10
44

24
ḏ

15
ḏ

4.
7ḏ

0.
24
ḏ

0.
65

3.
2

2
2
6
M

0
.
5
-
0
.
6

7.
7

0.
06

0.
00
2

0.
48

19
	

34
	

13
34

23
ḏ

14
ḏ

5.
6ḏ

0.
29
ḏ

0.
72

3.
5

2
2
9
M

0
.
8
-
0
.
9

7.
7

0
.
0
5

0.
00

3
0.

69
28
ḏ

30
ḏ

11
30

21
ḏ

11
ḏ

6.
6ḏ

0.
29
ḏ

0.
94

2.
7

2
3
2
M

1
.
1
-
1
.
2

7.
7

0
.
0
5

0.
00

3
12
ḏ

33
	

17
37

25
ḏ

12
ḏ

8.
7
ḏ

0
.
3
0
ḏ

1.
1

3.
3

2
3
5
M

1.
4-
1.
5

7.
6

0.
06

0.
00

3
0.

59
18
ḏ

33
ḏ

17
33

22
ḏ

11
ḏ

7.
1	

0.
23
ḏ

0.
94

3.
0

L
a
b
 
N
o
.
 
D
e
p
t
h

m
O
r
g
.
 
C
ḏ

T
o
t
.
 
N
ḏ

A
c
i
d
 
B
i
c
a
r
b
ḏ

R
e
p
l
.
 
K
ḏ

Fe
ḏ

Mn
ḏ

C
u
 
Z
n

E
x
t
r
.
 
P
 
p
p
m
ḏ

c
m
o
l
(
p
+
)
 
k
g
-1
	D
.
T
.
P
.
A
.
 
E
x
t
r
a
.
 
p
p
m
ḏ

pp
m

22
0M

. ḏ
3
0
-
0
.
1
ḏ

57
6ḏ

12
6ḏ

1.
6ḏ

44
ḏ

5
0
 
2
.
1
ḏ

7.
0

2
2
1
M
ḏ

0-
0.

1
ḏ

1.
1ḏ

0
.
1
2



- 325 -

Abell soil profile class.

Occurrence: Abell is found on 2-6% sloping fans derived from Ma Ma Creek and Heifer Creek sandstone.

Differentiating characteristics: Soils are distinguished by cloddy (cultivated) sandy clay surface soils

over neutral sandy medium clay subsoils of yellow to brown colour. It is found along all major tributaries.

Modal profile: This soil is invariably cultivated resulting in a hardsetting surface. The Ap horizon is a

dark (5YR 3/1, 3/2, 7 5YR 3/2) grey brown (7.5YR 4/2) or brown (7.5YR 3/3, 4/3), sandy clay loam to

sandy light-medium clay which is structureless, massive and cloddy when cultivated. This clearly overlies at

0 15-0 25 m a B horizon with grey brown colour, sandy clay to sandy medium clay texture, and massive or

weak to moderate coarse angular blocky structure. The B horizon commonly contains trace to small

amounts of soft manganese nodules. At 0 65 in or deeper the B horizons may be underlain by buried soils or

layers of contrasting texture and colour. Profile soil reaction trend is from strongly acid (pH 5.0) to weakly

alkaline (pH 8.0).

Classification: Abell is classified as belonging to the brown earth great soil group. However Abell profiles

with massive subsoils do not appear to fit within the central concept of brown earths.

PPF's include UfG.31, UfG.32 and Uf6.33.

Land use: This soil is widely cultivated for lucerne and fresh market vegetables.
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Geisemann soil profile class.

Occurrence: Geisemann is found on alluvial flats and fans which are believed to be influenced by rising

watertables in the profile.

Differentiating characteristics: The soil is characterised by hardsetting sandy clay loam surface over a

brown or yellow brown acid to neutral subsoil. Deeper layers have grey mottled and ferromangiferous segre-

gations as a result, of seasonal saturation by groundwaters.

Modal profile: The Ap horizon has a hardsetting surface and is a dark (7.5YR 3/2), grey brown (7 5YR

4/2), brown (7.5YR 4/3) or red brown (5YR 3/3-4/4) sandy loam to sandy clay loam, which is structureless

and cloddy. At 0.15 to 0.3 m the Ap horizon is clearly underlain by yellow- brown (7.5YR - 5'YR 5/4),

reddish-brown (5YR 3/4, 4/3) or brown (7.5YR 4/3) sandy clay loam to sandy clay which is structureless and

massive. Yellow and grey mottles and manganese segretations are occasionally present.

Below 0.7 to 1.0 m a.re contrasting layers of mottled yellowish-red (5YR 5/6), yellowish-brown (7.5YR

5/4-6), clayey sand to light-medium clay of variable structure. Grey mottling and ferromanganiferous

nodules occur, becoming more abundant at depth. Soil reaction trend is acid to neutral (p'1 5.7-7.5).

Variants:	 loam surface variant

loamy sand surface variant

alkaline subsoil variant trend if watertable is saline.

Classification: Geisemann is classified as belonging to the brown earth great soil group.

PPF's include Gn2.22, Gn3.91 and On4.54.

Land use: Geisemann is used for native pasture and for fresh market vegetables.
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Laidley soil profile class.

Occurrence: Laidley is common on lower slope positions of fans and on local alluvial plains. Because of its

position where minor streams feed into trunk streams, soils are highly variable, have multistory profiles and

are associated with marginal depressions and poor drainage.

Differentiating characteristics: This soil is similar to Abell SPC but differs in having alkaline medium

to heavy clay subsoils with sandy feel; carbonate commonly occurs below a horizon containing manganiferous

segregations.

Modal profile: The Laidley soil has a hardsetting surface. The Al horizon is a dark (5YR 3/1, 7.5YR

3/1-2), grey brown (7 SYR 4/2, 10YR 4/2) or brown (7 5YR 4-5/3, 4/4), sandy clay to sandy medium clay

with moderate fine crumb structure in the virgin state which becomes structureless, massive and cloddy

under cultivation. At 005-0.3 m the Al horizon is underlain by a dark (7.51R 3/1, 3/2, 10YR 3/1), grey

(10YR 5/2, 7.5YR 4/2, 10YR 4/2), brown (7.5YR 4/3) or yellow (7.5YR 5/3-4) B horizon of sandy light-

medium clay to sandy medium clay texture and weak to moderate medium to coarse angular blocky struc-

ture

Red, yellow or brown mottles may occur in the grey, brown or yellow B horizons. The dark upper B

horizons grade to grey, brown or yellow lower B horizons by 0.3-0.4 m. A massive conspicuous or sporadi-

cally bleached A2 horizon may develop at the base of the Al horizon. Buried soils and contrasting layers are

commonly found below the B horizon at 0.8 m or deeper.

Profiles show strongly alkaline soil reaction trends in the B horizons. Carbonate nodules occur in small

to moderate amounts in many profiles Soft manganese is also common in the B horizons.

Variant: Texture contrast variant has a sandy clay loam Al horizon clearly or abruptly overlying a light-

Medium to medium i	 clay 13 horizon.

Classification: This soil is not provided for in the great, soil group system. Some profiles resemble the

solodic soil except that texture changes between A and B horizon are gradational, not abrupt.

PPF's include UfG.33, Gn3.06, Uf6.32, Uf2 and Uf3.

Land use: Laidley is used for native pasture, cereal crops and lucerne.
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B. Soils of alluvial fans and flats derived from lower Marburg beds

(lower reach tributaries)

Stockyard soil profile class.

Occurrence: Stockyard is found on local alluvia derived mainly from Winwill Conglomerate and Gatton

Sandstone. It may also occur in some areas of the Deep Gully alluvial plain.

Dzfferenlialing characteristics: These soils are distinguished by their hard setting surface condition,

their clay loam surface texture and alkaline soil reaction trend.

Modal profile The surface is hardsetting when dry and the Al horizon consists of dark (10YR-7.5YR 3/1-

2) or grey brown (10YR-7.5YR 4/2) clay loam with weak to moderate fine to medium granular structure to

0.5 to 0.20 m On cultivation the surface horizon becomes structureless, massive and cloddy.

Below the Al horizon there is variable development of the A2 horizon. In some cases (often as a result

of cultivation) it is absent while in others a massive sporadic or conspicuous bleach develops. Textures are

similar or slightly coarser than the Al horizon and moist colours are yellowish grey (10YR - 7.5YR 5/2, 6/2,

5/3, 6/3)

At 0 15 to 0 35 m, the A horizon is abruptly underlain by a commonly mottled brown (7.5YR 4/3),

grey brown (7.5YR - 10YR 4/2) or yellowish brown (7.5YR - 10YR 5/2-4) medium clay to heavy clay B hor-

izon with moderate coarse blocky structure. Colours may become olive grey (2.5Y 5/2-4) in the lower B hor-

izon

Below 0.7 m or deeper the B horizon is underlain by buried soils or sediments of contrasting texture

colour and structure Substrate may vary from gravel to buried grey clay paleosols.

Small to trace amounts of soft manganese segregations are common in the A2 and B horizons. In the

lower 13 horizon, and substrate clays concretionary carbonate may occur in small to trace amounts. Small

amounts of rounded quartz gravels are occasionally found in the A2 and upper B horizon.

Soil reaction trend varies from weakly alkaline (phi 7 .5-8 0) to strongly alkaline (pH 8 0-9 0)

Variants:	 grey subsoil variant has grey (7.5YR 4/1, 10YR 6/2) coloured B horizons

light textured variant has a loam surface textures
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heavy textured variant has a light clay surface texture

C/a887fiCatiOn: Stockyard belongs to the solodized solonetz and solodic soil great soil group. It has the

solodic soil form with blocky subsoil structure.

PPF's vary considerably due to a wide range of B horizon colours and pH's and also variable

A2 horizon development. PPF's include Dy2.13, Dy2.32, Dy2.43, Dy2.33, Db1.43, Db1.33, Dy2.12,

Dy3.32, Dy3.43.

Land use: This soil is mainly used for native pastures but, there is some minor cultivation of fresh market

vegetables
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liattonvale soil profile class.

Occurrence: Ilattonvale is found within the local alluvial plains and some small fans out of Winwill

Conglomerate and Gatton Sandstone.

Differentiating characteristics: The soil is characteristically hardsetting sandy loam to sandy clay loam

to 0.15 to 0 45 m over grey brown or yellow brown alkaline clay subsoils (Plate V1-X11).

Modal profile: This soil has a hardsetting surface with a grey brown (7.5YR - 10YR 4/1-2) or brown

(7 5 -YR 4/3) sandy loam to sandy clay loam Al horizon with massive or weak fine crumb structure to 0.1-

0 25 m.

Below the Al horizon there is variable development of the A2 horizon. Under cultivation the A2 hor-

izon is commonly absent but if undisturbed a sporadic or conspicuous bleach is evident. Textures are similar

or slightly coarser than the Al horizon and moist colours are yellowish grey (7.5YR - 10YR 5/2, 6/2) to yel-

lowish brown (7 5YR - 10YR 5/3-4, 6/3-4).

At 0.15 to 0.45 m the A2 horizon is abruptly underlain by commonly mottled grey brown (10YR 4/2)

or yellow-brown (7.5YR - 10YR 5/2-6) light clay to medium heavy clay B horizon with strong coarse blocky

prismatic or columnar structure.

Below 0.6 m or deeper the B horizon is underlain by buried soils or sediments.

Small to trace amounts of soft or concretionary manganese segregations are common in the B horizon

or substrate layers. Small amounts of rounded quartz gravels are occasionally found in the A2 and B hor-

izons.

Soil reaction trend is from neutral (pH 6.8-7.5) to alkaline (pH 8.0 - 9.0).

Variants: mottled grey (10YR 5/1) B horizon

loamy sand or loamy coarse sand surface texture

sandy clay B horizon

soft or concretionary carbonate may occur in the lower B horizon

acid soil reaction trend
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Classification: Hattonvale belongs to the solodized solonetz and solodic soil great soil group with a solodic

soil blocky subsoil structure.

PPF's include Dy2.43, Dy2.42, Dy2.33, Dy2.13 a.nd Dy3.42.

Land use: This soil is used mainly as native pasture although forage sorghum is grown in some locations.

Glencairn soil profile class.

Occurrence: This soil occurs on isolated rises on the alluvial flats and also on small fans at the margins of

local alluvial flats

Differentiating characteristics: It, is distinguished by its deep sandy A2 horizon which is conspicuously

bleached when dry over acid yellow and grey mottled sandy clay B horizon.

Modal profile: The surface may be hardsetting or loose. The Al horizon is a dark (10YR-7.5YR 3/1-2) or

brown (7.5YR 4/3) loamy sand to sandy loam which is structureless massive. At 0.1 to 0.3 m the Al horizon

is clearly underlain by a pale yellow (7.5YR - 10YR 5/3-4, 6/3-4) bleached when dry clayey sand to coarse

sand A2 horizon which is structureless and single grain.

The A2 horizon is abruptly underlain by a coarsely mottled yellow (7.5YR 6/6) and grey (7.5YR 6/1,

10YR 6/2, 7/1-2) sandy clay to sandy medium clay with moderate coarse blocky structure. Below 0 8 m

buried soils and sediments are common.

Soft or concretionary manganese may occur in the A2 or B horizon in trace to small amounts. Small

amounts of rounded quartz gravel may be found in the A2 and B horizons.

Soil reaction trend is acid (pH 5.5-6.5).

Variants: 	 ferruginous gravel in the A2 horizon

red mottles in the 13 horizon

neutral to alkaline soil reaction trends associated with saline watertables.

Classification: Glencairn is classified as belonging to the soloth great soil group. Unpublished data by

the Agricultural Laboratory Branch, Department of Primary Industries showed a B horizon sample of this

soil to have an ESP of 8 (D Baker personal communication)
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PIT's include Dy5.41, Dy3.41, Dy3.81, Dy5.42 and Dg2.41.

Land use: This soil is used for native pasture only.

Whiteway.

Occurrence: This soil occurs on the margins of the terraced alluvial plains where local sandstone derived

sediment has moved by soil creep or alluviation onto the alluvial backplains. Sufficient time has elapsed

since deposition for a sporadically bleached A2 horizon to develop.

Differentiating characteristics: The Whiteway is distinguished by its loam to clay loam surface,

sporadically bleached A2 horizon and dark alkaline clay subsoil.

Modal profile: This soil has a crusting, hard setting surface and dark (7.5YR - 10YR. 2/2, 3/1-2) loam to

clay loam Al horizon with moderate medium granular structure. On cultivation the A horizon becomes

cloddy and massive and commonly light clay in texture.

At the base of the Al horizon, a sporadically bleached A2 horizon overlies a dark (5YR 3/1, 10YR -

7.5YR. 2/1-2, 3/1-2) moderate medium angular blocky light-medium to medium clay which becomes strong

medium to fine lenticular with depth. Colour may change to brown (7.5YR 3/4, 4/3) at depth.

Concretionary carbonate is present at depth in trace to small arnounts. Commonly soft or concretion-

ary manganese segregations are also found in the lower B horizons.

Soil reaction trend is strongly alkaline (pH 8.5-9.0).

Variants:	 rounded basaltic gravel in the lower B horizon.

yellowish-brown (7.5YR - 10YR 5/3-4) or mottled grey brown

(10YR 4/2) lower B horizons

Classification: This soil classifies as a solodic soil member of the solodized solonetz and solodic soil great

soil group.

PI'F's include Dd1.43, Dd1.33 and Uf3.

Land use: Whiteway is used for summer and winter cereal crops, crucifers and soybeans.



Appendix 7

Particle size and mineralogy of soils on the alluvial landscape
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Table VII-1. Particle size analysis and clay minerals of downstream reach sites.

Depth

m
CS FS

Particle Size
SI
percentage

C SI
Clay minerals

relative abundance
1

Lockyer Creek Levee - Lockyer prairie soil (site 1)
0- 0.25 26 31 21 23 ++4- ++ tr
0.25-0.50 28 31 18 23 ++++ ++ tr
0.50-0.70 25 22 14 35 ++++ ++ tr
0.70 - 0,90 30 21 17 29 -+ +++ ++ tr
0.90-1.10 20 31 17 30 ++++ ++ tr
1.10-1.20 13 35 17 35 1--1-++ ++ tr
1.20-1.50 22 30 17 29 -1-+++ ++ tr
2.66-2.76 2 53 9 36
3.43-3.53 30 25 30 15
5.33-5.43 45 30 18 7 ++++ + tr
6.63-6.73 18 11 22 49
7.00-7.10 18 11 22 49 -+++ + tr

Alluvial plain - Lawes black earth (site 2)
0-0.30 3 17 27 55
0.30-0.60 7 20 25 48 ++++ ++ tr
0.60 - 0.90 7 19 25 50 ++++ ++ tr
0.90-1.00 5 20 21 55 ++++ -4- tr
1.00-1.15 16 27 18 37 -1- +++ + tr
1.15-1.30 7 32 17 43 f+++ + tr
1.30-1.60 2 45 22 34 4- ++ + + tr
3.40-3.50 68 11 7 15
4.00-4.10 1 49 39 11

630-6.40 4 36 38 25
6.45-6.55 4 50 30 17 4- ++ + + tr
9.40-10.0 4 65 20 11

Relict Levee - Tenthill variant rel brown earth (site 3)
0-0.23 21 25 19 31
0.23-0.50 10 19 11 57 ++++ ++
0.50-0.68 12 20 11 56 ++++ ++
0.68-0.80 17 26 15 40 ++++ ++
0.80-1.00 10 33 17 40
1.00-1.35 10 38 18 34 +4-++ ++
1.35-1.50 14 41 14 26 ++++ ++
1. 50-1.90 15 -It) 15 29

3.37-3.47 4 59 27 10
4.45-4.65 6 43 29 22
5.20-5.30 8 40 24 28 ++++ +
5.35-5.65 8 36 22 34
5.85-5.95 5 31 21 43 ++++ +
6.80 - 6.90 ++++ +
8.30-8.10 20 11 15 54



- 338-

Table VIM!. Particle size analysis and clay minerals of middle reach sites.

Depthҟ Particle size
CSҟFSҟSi

percentage

Alluvial fan - Sutton red-brown earth (site 5)

C SI RIM
Clay minerals

K I C

0-0.3ҟ50ҟ27ҟ10 13 +++ +++ +
0.56-0.80ҟ56ҟ18ҟ19 17 +++ +++ + tr
0.80-0.97ҟ38ҟ20ҟ14 28 +++ ++4- ++
0.97-1.28ҟ38ҟ23ҟ13 25 +++ +++ ++ tr
1.60-1.70ҟ39ҟ24ҟ14 23 +++ ++ ++ tr

Fan-terrace interface-unnamed transitional soil (site 6)
0-0.23ҟ22ҟ25ҟ27 27 +++ +++ ++ tr tr
0.23-0.43ҟ45ҟ26ҟ12 17 +++ +++ + tr tr
0.43-0.63ҟ6ҟ26ҟ40 28 +++ +++ ++ tr tr
1.06-1.31ҟ4ҟ36ҟ24 37 +4-+ ++ + tr tr
1.31-1.45ҟ20ҟ26ҟ20 28 +++ + tr tr
1.45-1.70ҟ29ҟ26ҟ15 31 +++ +++ ++ tr tr

Terrace - Tenthill chernozem (site 7)
0-0.25ҟ2ҟ29ҟ28 40 +1-4- + + tr
0.25-0.47ҟ1ҟ32ҟ31 36 ++++ + tr
0.47-0.00ҟ13ҟ42ҟ17 28 ++ ++ + tr
0.60-0.90ҟ3ҟ49ҟ20 27 + 1- + 4- + tr
0.90-1.20ҟ5ҟ62ҟ15 18 ++++ + tr
1.20-1.55ҟ7ҟ72ҟ10 10 ++++ + tr

Floodplain - Lockyer prairie soil (site 8)
0-0.25ҟ3ҟ45ҟ24 28 ++++ ++ tr
0.25-0.40ҟ1ҟ53ҟ24 22 ++++ + tr
0.65-0.90ҟ8ҟ52ҟ18 23 + 4- + + + tr
0.90-1.10ҟ7ҟ43ҟ21 29 +f++ + tr
1.10-1.30 	 13 	 47 	 15 25 ++++ + tr
1.30-1.70ҟ16ҟ49ҟ15 21 ++++ + tr
1.70-1.80ҟ3ҟ57ҟ18 22 +4-++ + tr

Elevated terrace -Townson brown clay (site 10)
0-0.12ҟ10ҟ18ҟ33 39 ++++ + tr
0.12-0.20ҟ8ҟ17ҟ20 55 ++++ + tr
0.70-0.80 + 4-4 + + tr

Buried grey clay palaeosol (site 11)
11ҟ19ҟ20 50 I-+++ ++ tr
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Table VII-Ill. Particle size and clay minerals of upstream reach sites.

Depth 	 Particle size
CS 	 FS	 SI

in	 percentage
C S SI

Clay minerals
IC 	 /

Elevated terrace - Woodbine grey clay - stony phase (site 13)
0-0.17 	 3	 32 	 33 32 ++++ + tr
0.30-0.67 	 15 	 21 	 18 45 + + +4- ++ +
0.95-1.3 	 13	 22 	 10 55 ++ +4- ++ +

Elevated terrace - Woodbine grey clay (site 14)
0-0.10 	 33	 12	 12 43 ++++ + tr
0.10-0.25 	 32	 12	 14 40 ++++ + tr
0.25-0.70 	 39 	 9	 11 41 ++ ++ + tr
0.70-1.10	 25	 11 	 13 52 ++++ + tr
1.10-1.55 	 18	 10	 13 60 ++++ + tr
1.55-1.80 	 15 	 10	 14 62 ++++ + tr
2.05-2.15 	 17 	 10	 15 57
3.00-3.25 	 12	 25	 17 46 ++++ +

Terrace - Tenthill black earth (site 15)
0-0.20 	 3	 20	 30 47 +++4- + tr
0.20-0.40 	 1	 16 	 38 45 ++++ + tr
n.40-0.51 	 2 	 22	 35 41 ++++ +
0.54-0.70 	 18 	 37	 17 28 ++++ + tr
0.70-0.87 	 25	 30 	 17 28 +++ tr
1.40-1.50 	 1	 44 	 36 20 ++++ + tr
1.50-1.70 	 2	 42	 29 26 ++++ + tr
1.70-1.80 	 1	 41 	 36 18 ++++ + tr

Floodplain - Robinson alluvial soil (site 16)
0-0.20 	 31	 40	 16 10 +++4- + tr
0.20-0.50 	 21 	 56	 13 10 ++++ + tr

Elevated terrace - Woodbine grey clay (site 22)
0.05-0.30 	 12 	 24	 17 47 ++++ ++ -I-
0.30-0.80 	 12	 25	 16 47 ++++ ++ +
1.10-1.50 	 11	 26	 16 46 ++++ ++ +
1.50-1.60 	 16 	 22	 16 46 ++++ ++ -I-
1.6-1.8 	 28 	 25 	 16 35 ++++ ++ +
Cobbly brown 	 48	 16 	 11
surface

26 ++++ + +

Alluvial fan - Spellman prairie soil (site 23)
0-0.13 	 12	 28	 31 29 ++++ + tr
0.13-0.40 	 3	 19	 13 55 +4-++ + tr
0.40-0.75 	 5	 25 	 22 48 ++++ + +
0.75-0.88 	 10	 32 	 20 38 ++++ + tr
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Table VII-IV. Selected fine sand mineral properties of downstream reach sites.

Depth 	 Light/heavy
Augite

m	 ratio

Lockyer Ck. Leven - Lockyer prairie soil (site

Opaques
Heavy minerals

Zircon 	 Tourmaline
percentage

Rutile Other
Augite/
Opaques

ratio

1)
0.0-0.25 5.8 45 41 1 1 7 4 1.09
0.70-0.90 8.9 21 59 1 10 9 0.36
1.10-1.4(1 11.1 16 67 tr 11 5 0.26
2.66-2.76 11.4 28 48 4 20 0.58
3.43-5.53 3.3 38 55 tr 3 3 0.70
7.00-7.10 5.5 28 67 1 tr 2 2 0.42

Alluvial plain Lawes black earth (site 2)
0.30-0.60 11.8 11 85 2 2 0.12
1.00-1.15 18.0 22 65 1 1 7 3 0.34
1.30-1.60 8.8 18 65 2 tr 10 6 0.27
3.40-3.50 44 40 38 1 7 14 1.05
-1.00-4.10 18.4 48 41 2 2 8 1.17
6.33-6.40 46 23 71 tr tr 2 3 0.32
9.40-10 12 34 63 tr 2 tr 0.55

Relict levee - Tenthill variant - red brown earth (site 3)
0.23-0.50 7.4 tr 85 1 2 4 8 <0.01
1.00-1.35 .5.0 16 65 1 1 17 0.26
1.50-1.60 16 74 tr 2 7 0.10
3.37 0.3 33 56 tr tr 2 8 0.59
4.45-4.65 25 41 57 tr 1 1 tr 0.72
5.20 21 24 62 1 tr 2 10 0.38
5.85 26 20 79 tr tr 0.25
8.30 59 3 87 tr 7 3 0.03

Table VII-V. Selected fine sand mineral properties of middle reach sites (Lower Tenthill).

Depth 	 Light/Heavy
Augite

m	 ratio
Opaques

Heavy minerals
Zircon 	 Tourmaline

percentage
Rutile Other

Augite/
Opaques

ratio

Alluvial fan - Sutton red-brown earth (site 5)
0.0-0.30 	 35	 tr
0.79-0.97 . 	 17 	 tr
1.28-1.60 	 112	 tr

Terrace - Tent:hill chernozem (site 7)
0.25-0..10 	 42	 17
0.47-0.60 	 2582 	 34
0.90-1.20 	 6.2	 53

Floo'iplain - Lockyer prairie soil (site 8)
0.25-0.40 	 5.5 	 42
0.65-0.90 	 3.5	 39
1.30-1.70 	 6.6	 32

86
92
83

77
52
42

51
42
52

2
1
1

tr
tr
2

1
1
tr

1 tr

2

5
1
1

10
5

15

4
11
3

1
15
15

0.01
0.01
0.01

0.23
0.65
1.26

0.82
092
0.62
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Table VII-VI. Selected fine sand mineral properties of Townson profile (site 10).

	DepthҟLight/Heavyҟ Heavy mineralsҟ Augite/
ratioҟAugiteҟOpaquesҟZirconҟTourmalineҟRutileҟOtherҟOpaques

mҟ percentageҟ ratio

0-0.12 11.6 6 91 tr tr 2 2 0.07
0.12-0.20 17.8 6 90 1 2 1 0.07
0.20-0.30 11.2 3 85 2 tr 3 4 0.04
0.70-0.90 22 5 80 2 1 7 5 0.06

Table VII-VII. Selected fine sand mineral properties of upstream reach sites (Mt. Sylvia).

DepthҟLight/Heavy
AugiteҟOpaques

rnҟratio

Elevated terrace - Woodbine grey clay - stony phase

Heavy minerals
ZirconҟTourmaline

percentage
Rutile Other

Augite/
Opaques

ratio

(site 13)
0.12-0.30ҟ1296ҟ9 78 3 3 2 5 0.12
0.60-0.95ҟ1460ҟ2 73 10 2 13 0.03
1.67-1.76ҟ1570ҟ3 59 6 2 4 26 0.05

Elevated terrace - Woodbine grey clay (site 14)
0.10-0.25ҟ84ҟ10 80 7 1 1 1 0.13
0.70-1.10ҟ410
1.55-1.80ҟ333ҟ4 73 6 17 0.05
2.05ҟ470ҟg 84 2 6 0.09
3.25ҟ9.3ҟ2 92 2 4 0.02

Terrace - Tent-hill black earth (site 15)
0.20-0.40ҟ333ҟ13 82 tr tr 1 3 0.16
0.54-0.70ҟ2.8ҟ43 45 1 12 0.93
1.70-1.80ҟ69ҟ35 48 tr tr 2 12 0.74

Floodplain - Robinson alluvial soil (site 16)
0.0-0.20ҟ2.9ҟ47 35 tr 2 17 1.34
0.20-0.50ҟ3.07ҟ59 37 2 2 1.59

Table VII-VIII. Selected fine sand mineral properties of Woodbine grey clay (site 22).

	DepthҟLight/Heavyҟ Heavy mineralsҟ Augite/
ratioҟAugiteҟOpaquesҟZirconҟTourmalineҟRutileҟOtherҟOpaques

mҟ percentageҟ ratio

0.35-0.45 1621 6 84 6 2 3 7 0.07
0.90-1.00 116 3 83 5 2 4 6 0.06

1.60-1.70 10.3 9 76 1 7 6 0.12



Appendix 8

Structure conversion for detailed transect numerical analysis

(A. B. McBratney, personal communication)

Structure Ilorizontality Verticality 	 Flatness of face 	 Accommodation
Platy 1 0 1.00 1.0
Lenticular 1 0 0.00 1.0
Prismatic 0 1 1.00 1.0
Columnar 0 1 0.67 1.0
Angular Blocky 1 1 1.00 1.0
Subangular Blocky 1 1 0.50 0.5
Granular 1 1 0.00 0.0
Massive 0 0 0.00 0.0
Single grain 0 0 0.00 0.0
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