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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group G—Overview Sand over Clay Soils
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Key Characteristics of the Group G Soils
Soil profiles are characterised by topsoil that is sandy, and by a distinct colour 
and texture change between topsoil and subsoil over a sharp to clear bound-
ary. Texture profiles are predominantly texture-contrast. However, soils are 
not underlain by calcrete or limestone at 50 cm or less (see Soil Group B), 
are not sandy throughout (see Soil Group H), and are not mostly wet (see 
Soil Group N).

Distribution
This map presents an overview of the distribution of Group G soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group G soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil G1—sand over sandy clay loam

10–30% soil G1

>30% soil G2—bleached sand over sandy clay loam

10–30% soil G2

>30% soil G3—thick sand over clay

10–30% soil G3

>30% soil G4—sand over poorly structured clay

10–30% soil G4

>30% soil G5—sand over acidic clay

10–30% soil G5

186

G reat  Aust ra l ian Bight

Main roads

Murray River

Biophysical regional boundaries

Coastline and shorelines

SOIL GROUP G—SAND OVER CLAY SOILS  •

Sand over Clay Soils

50 0 50 100 15025

Kilometres

Ceduna

Port Augusta

Port Lincoln

Port Pirie

Adelaide

Clare

Mt Gambier

Victor
Harbor

Murray Bridge

Loxton

Renmark

Whyalla

SOIL SURVEY, SOIL LANDSCAPE MAPPING and MAP PRODUCTION
Department of Water, Land and Biodiversity Conservation

Government of South Australia

187

S o u t h e r n  O c e a n

S p e n
c e

r  
G

u l f

Gu
lf

St
 V

in
cen

t

V
i

c
t

o
r

i
a

N
e

w
 

S
o

u
t

h
 

W
a

l
e

s



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group G—Overview Sand over Clay Soils

The Sand over Clay Soils make up 8.9% or 
1 403 000 ha of Southern South Australia. This is 

the fifth-most extensive of the fifteen Soil Groups. The 
soils of the group are widespread in the South East, 
Southern Murray Mallee and on the Lake Plains, and 
are important on Eastern and Lower Eyre Peninsula, in 
the Barossa Valley and southern Mount Lofty Ranges, 
on Kangaroo Island, parts of Yorke Peninsula (especially 
the ‘Stansbury Scrub’ district) and in the Lower North 
(including the Northern Adelaide Plains horticultural 
district and McLaren Vale wine district). Group G soils 
are widely used for broadacre cropping, high-rainfall 
pasture and irrigated horticulture.

Soil Group G—Statistics

Area of interest Hectares (ha) % area
Southern SA 1 403 000 8.9

Biophysical Regions
Central 55 990 9.0

Kangaroo Island 30 770 7.0

Northern 25 870 0.8

South East 720 090 23.7

Murray Mallee 241 680 8.3

Yorke Peninsula 38 640 4.8

Eyre Peninsula 290 000 6.2

Soil profiles are characterised sandy topsoil, which is 
typically loose to soft (unless compacted), and a dis-
tinct colour and texture boundary between topsoil and 
subsoil. Profiles are predominantly texture-contrast. 
Subsoil textures are usually clayey or clay loamy, while 
subsoil structure ranges from massive to coarse. Clay 
translocation has been a dominant soil-forming process 
in many profiles. Underlying materials are predomi-
nantly unconsolidated, ranging from clays to clayey 
sands. Soil parent materials have been deposited in a 
variety of ways, but wind has usually played at least some 
part. Alluvium or outwash derived from higher ground, 
shoreline sediments, as well as in situ formation from 
sandstone rock, are also important in some areas.

Topsoil Condition and Management
Topsoils can be up to one metre thick, and are often 
water repellent. Most topsoils feature a bleached sub-
surface layer, which is generally 10 to 60 cm thick.

Seasonal waterlogging in the form of perched water-
tables is very common, owing to mostly low permeabil-
ity subsoils and very gentle topography. Waterlogging 
is more severe in higher rainfall districts, especially on 
lower slopes and low-lying land, which are affected by 
runoff and subsurface seepage from adjacent higher 
ground. In the worst cases, whole profiles are wet for 
periods of more than several weeks, resulting in very 
poor winter plant growth. The impact of waterlogging 
is lessened on more steeply sloping land, particularly 

upper slopes, and where subsoils are less clayey, better 
structured or deeper.

Bleached subsurface layers typically dry out very rapidly, 
and contribute little to plant-available water or nutrient 
storage capacities. Roots are usually few within such 
layers. Waterlogged subsurface layers can restrict root 
access to the subsoil, as the roots of most plants are 
unable to grow in saturated conditions. Rapid drying of 
these layers at the finish of the rainy season can prevent 
subsequent access. The root systems of annual plants so-
affected are therefore restricted to the surface soil, and 
are unable to utilise subsoil moisture and nutrients. This 
results in reduced water use, premature senescence, lost 
productive potential, as well as increased deep drainage. 
Use of perennial plant species, or the optimisation of 
early season growth via weed control and maintenance 
of soil fertility, can help to control this problem.

Sandy surface soils are friable and easily worked over a 
wide range of moisture conditions, and usually present 
no physical barriers to seedling emergence or root 
development. Sands also have low wilting point: so 
most stored water is available for uptake by plant roots. 
However, surface soils are often water repellent, which 
can lead to patchy emergence, poor plant establishment 
and early growth, as well as increased erosion risk.

Wind and water erosion are major issues because of 
loose, easily displaced topsoil. In the case of water 
erosion, restricted internal drainage is a major risk 
factor, as it increases the likelihood of erosive overland 
flow of water. Water erosion is a risk on slopes, espe-
cially where topsoils are relatively thin and subsoils 
are poorly structured. Wind erosion is particularly a 
risk on exposed sandhills. In drier districts, as well as 
in cropping situations, a cover of protective vegetation 
may not always be present, so the risk of wind erosion 
is increased.

Clay-spreading and delving are management options 
that are used to increase topsoil clay content, which 
thereby reduce water repellence and erosion risk, as well 
as increase nutrient retention, waterholding and buffer-
ing capacities, and hence increase plant growth. In the 
case of delving, plant growth and drainage can also be 
enhanced via disturbance of the upper subsoil.

Subsoils
The dominant subsoil colours are dark or dull brown, 
yellow or red. Subdominant mottled colours of olive, 
greenish grey or blueish grey are common and result 
from waterlogged and generally low-oxygen conditions. 
Iron minerals are chemically reduced where oxygen levels 
are low, causing dull colouration, while oxidised iron 
minerals in pockets of higher oxygen status have brighter 
orange or red colouration. Mottled colours typically 
become more prominent with depth, and in the wettest 
subsoils, dull colours of olive to grey can dominate. (See 

188



SOIL GROUP G—SAND OVER CLAY SOILS  •

Sand over Clay Soils

Introduction Section CI 3.1 for a fuller description of soil 
colour in relation to soil drainage and wetness).

Subsoil structure generally varies from intermediate to 
poor. Poorly structured subsoils are often dominated 
by coarse columnar aggregates, are usually dispersive, 
and cause the most severe waterlogging. Most roots are 
restricted to coarse aggregate surfaces, limiting plant 
access to soil moisture and nutrients. Raised beds or 
mounding, the deep placement of gypsum, installation 
of drains, and use of suitable deep-rooted perennial 
plants, all have a role in controlling waterlogging and 
increasing plant water use and growth, as well as de-
creasing deep drainage—although subsoil amelioration 
and drains are usually only financially justified with 
high-value horticultural crops.

Chemistry and Inherent Fertility
Sandy topsoils have little capacity to retain nutrients: 
with bleached subsurface layers being especially infer-
tile. Organic matter in the surface soil is, therefore, the 
major contributor to topsoil fertility. Subsoil capacity 
to retain nutrients is highly variable, and depends on 
clay content, clay mineralogy and pH. Most subsoils 
have a low to moderate capacity to retain nutrients, 
moderate to low calcium status, and relatively high 
sodium status (particularly in middle to lower parts), 
and consequently, many subsoils are dispersive.

Soil pH is extremely variable. Topsoils range from 
strongly acidic to alkaline, and subsoils from strongly 
acidic to strongly alkaline. The most alkaline profiles 
occur in drier districts, where leaching has been limited, 
while the most acidic profiles occur in higher rainfall 
districts. All topsoils are prone to acidification, with 
those in the higher rainfall districts at greatest risk 

because of higher productivity and leaching pressures 
(see Introduction Section CII 3.7). Subsoil acidification 
can also be an issue in these areas. Liming is essential 
before any acidity problem extends to the subsoil, where 
it is difficult to treat.

Fine carbonate accumulations mirror the pH trend, 
with the shallowest and largest accumulations occur-
ring in drier districts where leaching has been limited. 
Associated chemical conditions unfavourable to root 
growth (such as strong alkalinity, high sodium levels 
and, less often, high boron levels and raised to elevated 
levels of salts) also occur where leaching has been 
limited by dry conditions or low permeability subsoil. 
Aluminium toxicity can be an issue in more highly 
leached, strongly acidic profiles.

Adequate phosphorus and nitrogen levels should be 
maintained in productive soils (see Introduction Sec-
tion CII 3.1). Nitrogen and sulphur are easily leached 
in sands, and even phosphorus is mobile (especially 
in acidic sands): so adequate levels can be difficult to 
maintain. Other nutrient deficiencies are common: the 
most strongly leached, acidic profiles can be deficient in 
most soil-supplied nutrients (see soil G5 description). 
Preservation and enhancement of surface organic mat-
ter are particularly important for fertility in these sandy 
soils. Leaching of nutrients with lateral seepage waters 
(upon clayey subsoil surfaces) is very common. Seep-
age waters exacerbate waterlogging in neighbouring 
lower lying areas, and can aggravate watertable-induced 
salinity by contributing to watertable rise. The adverse 
effect of salinity on plant growth is also exacerbated 
by waterlogging. Fertility loss caused by leaching, to-
gether with the associated nutrient pollution of adjacent 
ground and surface waters, are major issues.

Group G soils

Constituent soils are differentiated by subsoil structure, texture and depth, together with the presence or absence 
of a bleached subsurface layer (see Appendix 2—Soil Key). Five soils are described in the following pages and 

highlighted in the table below. Various names have traditionally been given to Group G soils, including ‘solodic’, 
‘solodized solonetz’, ‘soloth’ or ‘solod’, as well as brown, yellow, red or grey ‘podsolic’ (especially for G5 soils).

Soil

Topsoil Subsoil
Usual extent 
of leachingTypical 

thickness

Nature of 
subsurface 

layer
Typical pH Typical 

structure
Predominant 

texture

Usual pH 
(upper to lower 

subsoil)
G1 sand over sandy 

clay loam 20–80 cm not 
bleached

slightly acidic 
to alkaline

intermediate 
(massive to weak) sandy clay loam alkaline to 

strongly alkaline moderate

G2 bleached sand over 
sandy clay loam 30–80 cm bleached acidic to 

neutral
intermediate 

(massive to weak) sandy clay loam acidic to strongly 
alkaline high

G3 thick sand over 
clay 30–80 cm bleached acidic to 

neutral
intermediate to 

poor clay acidic to strongly 
alkaline high

G4 sand over poorly 
structured clay 5–30 cm usually 

bleached
acidic to 
alkaline poor clay alkaline to 

strongly alkaline
moderate to 

high

G5 sand over acidic 
clay 20–60 cm bleached acidic to 

strongly acidic
intermediate to 

poor clay acidic to strongly 
acidic very high
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The sands over sandy clay loam make up 0.8% or 118 400 ha of Southern 
South Australia. They occupy situations varying from depressions to moder-
ate-size sandhills, in landscapes ranging from plains to low hills. They are 
important in the Murray Mallee, particularly on the slopes and plains of the 
Marmon Jabuk Range (an ancient coastal dune range), in linear depressions 
near Wanbi (relict features of even older coastlines), on sandhills and sand 
spreads (especially north of Murray Bridge), and along the length of the 
Murray River valley (where they occur as a remarkably consistent feature 
on valley slopes on both sides of the river). G1 soils are also important 
on alluvial plains in the Northern Adelaide Plains horticultural district, 
and are associated with dunefields and sand spreads on Northern Yorke 
Peninsula, in the Mid to Lower North, and on the Lake Plains and Eastern 
Eyre Peninsula. They are associated most commonly with soils H2 (siliceous 
sand—on dunes) and A4 (calcareous loam), and to a lesser extent with soils 
H3 (on dunes), D3, C1, A6, D2, G3, B2, G2, G4, B3 and A5.
These are moderately deep to deep, red to brown soils, mostly of aeolian 
origin. Soil profiles are usually texture-contrast. Sandy topsoils overlie 
sandy clay loam or, less commonly, sandy light clay or sandy loam subsoils. 
Topsoils are often thick to very thick, but do not include a bleached 
subsurface layer. Subsoils are red or brown, firm to hard, often dispersive, 
and usually have intermediate (massive to weak) structure; although poor 
structure sometimes occurs where subsoils are deeper than 30 cm. Slightly 
acidic to alkaline topsoils overlie alkaline to strongly alkaline subsoils. An 
accumulation of fine carbonate occurs in the middle to lower subsoil.
Inherent fertility is moderately low. G1 profiles are less strongly leached 
than other Group G soils: so fertility levels are less of a limitation. However, 
sandy topsoils have limited nutrient storage capacity, while deficiencies of 
zinc and copper are common. Conditions are typically chemically unfav-
ourable for root growth in the middle to lower subsoil, owing to strong 
alkalinity. High sodium levels and raised levels of salts generally occur 
at depth (>1 m), where high boron content is sometimes also encoun-
tered—but these conditions can occur higher in the profile where leaching 
has been limited by underlying clay or dry climate.
Dryland agricultural potential is moderate to moderately high. Mainte-
nance of topsoil fertility is a major management focus. Wind erosion can 
also be an issue, particularly where G1 soils occur on dunes. Depth to 
unfavourable chemistry limits potential rootzone and plant-available water, 
while root growth may also be restricted to some extent by hard subsoils. 
Profiles are generally well drained; consequently irrigation potential is 
moderately high to high. However, profiles with more finely textured and 
dispersive subsoils, or clayey substrates, are prone to waterlogging in wet 
seasons or under poorly managed irrigation. G1 soils are mostly used for 
dryland cropping and irrigated horticulture.

Statistics
Area of interest Hectares % 

area
Southern SA 118 400 0.8

Biophysical Regions
Central  2 200 0.4

Kangaroo Island 0 0.0

Northern 15 980 0.5

South East 1 210 0.0

Murray Mallee 78 640 2.7

Yorke Peninsula 5 530 0.7

Eyre Peninsula 14 850 0.3
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group G—soil G1 sand over sandy clay loam

Distribution (% area)

>30
10–30 
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Key Attributes
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Irrigated annual horticulture, near Virginia, on the Northern Adelaide Plains. This horticultural district is of immense impor-
tance given its water supply (both underground and reticulated reclaimed water) and proximity to the major market of Ade-
laide and major transport routes and facilities. The plain pictured here is primarily composed of alluvial sediments, and
is situated beside the modern floodplain of the River Gawler. Here, G1 soils dominate very gentle rises, and are assoc-
iated with M4 soils; on slightly lower elevation flats, G1 soils occur in association with D5, D3 and C4 soils.

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
L036.

Soil characterisation site CM076.

Photograph: D
avid M

aschm
edt. N

orth of M
organ, northern M

urray Plains, on a low rise on a gently undulating plain.

Australian Soil Classification
Sodic, Supracalcic, Red Chromosol;
thick, non-gravelly, sandy / clay loamy, deep.

Representative Soil Profile
Depth (cm) Description
0–10 Reddish brown, soft, loamy sand with single 

grain structure.
10–56 Red loamy sand. 10–25 cm: single grain struc-

ture. 25–56 cm: massive structure.
56–65 Red, light sandy clay loam with weak, angular 

blocky structure.
65–92 Red, very highly calcareous, sandy clay loam 

with weak prismatic structure and 10–20% soft 
carbonate segregations.

92–132 Light sandy clay loam. 92–113 cm: red, 
moderately calcareous, with weak prismatic 
structure and 2–10% hard carbonate nod-
ules. 113–132 cm: yellowish red, very highly 
calcareous, with massive structure, abundant 
fine carbonate and 20–50% hard carbonate 
nodules.

132–150 Bungunnia Limestone or equivalent material.
Note: This soil is formed from or on a range of materi-

als (see Appendix 4 Sections II 3b,c,d, 8a).

sand over sandy clay loam
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The bleached sands over sandy clay loam make up 1.7% or 268 000 ha 
of Southern South Australia. They are significant in the South East: 

where sand spreads occur on low-lying corridor plains, on ancient shorelines 
and coastal ranges (including the Marmon Jabuk, Coonalpyn and Nara-
coorte Ranges), as well as on the higher elevation plains of the Pinnaroo 
Block. They also occur in the Southern Murray Mallee, McLaren Vale 
district and southern Barossa Valley, and on Central Eyre Peninsula and 
the Lake Plains. G2 soils occupy situations varying from flats to moder-
ate-size sandhills, in landscapes ranging from plains to low hills. They are 
associated most commonly with soil H3 (bleached siliceous sand—on dunes), 
to a significant extent with soils G3 (thick sand over clay), G4 (sand over 
poorly structured clay) and B7 (shallow sand over clay on calcrete), and to a 
lesser extent with soils B3, B2 and N2.
These are deep to moderately deep, brown soils of aeolian origin. Soil 
profiles are usually texture-contrast. Sandy topsoils overlie sandy clay loam 
or, less commonly, sandy light clay or sandy loam subsoils. Topsoils are 
generally thick to very thick with a bleached subsurface layer. Subsoils are 
brown, brownish yellow, or sometimes red, with friable to hard consistency 
and intermediate (massive to weak) structure; although poor structure 
occasionally occurs where subsoils are deeper than 30 cm. Topsoils and 
upper subsoils are acidic to neutral, while middle to lower subsoils typically 
range from acidic to strongly alkaline. An accumulation of fine carbon-
ate commonly occurs in the middle to lower subsoil (often at a depth of 
>1 m), sometimes in the form of a semi-consolidated layer. Profiles are 
usually underlain by related sandy to sandy clay loam sediments, but can be 
underlain by unrelated clays (e.g. Blanchetown Clay and equivalents—see 
Appendix 4 Section II 7c).
Inherent fertility is moderately low to low. Nutrient retention capacity is 
limited in the sandy surface soil, very low in bleached subsurface layers, and 
moderate to moderately low in the subsoil. A range of nutrient deficiencies 
is possible (e.g. potassium, sulphur, zinc, copper and manganese). Chemical 
conditions unfavourable to root growth (strong alkalinity and high sodium 
levels) usually occur at depth, but can occur higher in the profile where 
leaching has been limited by underlying clay or relatively dry climate.
Dryland agricultural potential is moderate to moderately low. Leaching of 
nutrients and low levels of fertility are major problems: limiting root growth 
and plant water use. Wind erosion is an issue, especially on sandhills in 
drier districts, with risk heightened by water repellence. Topsoils are also 
susceptible to acidification. Irrigation potential is moderately high to high, 
as drainage characteristics are usually favourable. Improved permanent 
pastures are widely grown on G2 soils, but cropping intensity has increased 
in many traditional grazing areas. They are well suited to irrigated lucerne, 
a common use of these soils in the Upper South East.

Statistics
Area of interest Hectares % 

area
Southern SA 268 000 1.7

Biophysical Regions
Central 5 980 1.0

Kangaroo Island 0 0.0

Northern 1 110 0.0

South East 150 710 5.0

Murray Mallee 56 990 2.0

Yorke Peninsula 80 0.0

Eyre Peninsula 53 130 1.1
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile

Key Attributes

fa
vo

ur
ab

le
< 

 >
un

fa
vo

ur
ab

le

In
he

re
nt

 F
er

til
ity

W
at

er
ho

ld
in

g 
C

ap
ac

ity
D

ra
in

ag
e

E
ro

di
bi

lit
y—

W
at

er
E

ro
di

bi
lit

y—
W

in
d

Su
rfa

ce
 S

to
ni

ne
ss

So
il 

St
ru

ct
ur

e—
Su

rfa
ce

So
il 

St
ru

ct
ur

e—
Su

bs
oi

l
D

ry
lan

d 
A

gr
icu

ltu
ra

l P
ot

en
tia

l
Irr

ig
at

ed
 A

gr
icu

ltu
ra

l P
ot

en
tia

l

Soil Group G—soil G2 bleached sand over sandy clay loam

Distribution (% area)
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Key Attributes
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A corridor plain dominated by G2 soils, on the South East Coastal Plain, in the Keith-Tintinara district of the Upper South 
East. Locally sourced subsoil clay has been spread over the land surface (and will be incorporated into the surface soil) to help 
ameliorate water repellence, improve nutrient retention capacity, waterholding capacity and plant water-use efficiency, as
well as decrease deep drainage and erosion risk. Nearby areas are affected by shallow saline groundwater, so decreased
deep drainage will support efforts to limit watertable rise and protect land from watertable-induced salinity.

Photograph: M
elissa C

ann. 

Soil characterisation site MM074.

Photograph: A
ndy M

cC
ord. Southeast of C

ooke Plains, U
pper South E

ast, on a flat between large sandhills.Australian Soil Classification
Bleached, Calcic, Red Chromosol;
very thick, non-gravelly, sandy / clay loamy, deep.

Representative Soil Profile
Depth (cm) Description

0–15 Very dark grey, soft, loamy sand with single 
grain structure.

15–30 Brown sand with single grain structure.

30–78 Light yellowish brown, bleached sand with 
single grain structure.

78–90 Yellowish red, sandy clay loam with weak, 
coarse columnar structure.

90–110 Yellowish red, light sandy clay loam with mas-
sive structure.

110–140 Yellowish brown, light sandy loam with massive 
structure.

140–210 Very pale brown, moderately to highly cal-
careous, sandy loam with massive structure, 
20–50% soft carbonate segregations and 
2–10% clayey veins.

Note: This soil is dominantly formed from Molin-
eaux-Moornaba Sand (see Appendix 4 Sec-
tions II 3b,c).

bleached sand over sandy clay loam
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The thick sands over clay are the eighth-most extensive of all 61 soils, 
accounting for 3.7% or 577 000 ha of Southern South Australia. They 

are highly significant in the South East (accounting for almost one-eighth 
of total area): where they occur on low-lying corridor plains, old coastal 
dune ranges, as well as the higher elevation plains of the Pinnaroo Block. 
They are important on Eastern and Lower Eyre Peninsula, in the Murray 
Mallee, southern Mount Lofty Ranges, on Kangaroo Island (especially 
the MacGillivray Plains), Yorke Peninsula (especially the ‘Stansbury Scrub’ 
district), the Lake Plains, and in the Barossa Valley. G3 soils occupy situa-
tions varying from flats to sandy rises and low dunes, in landscapes ranging 
from plains to low hills. They are associated most commonly with soils H3 
(bleached siliceous sand—on dunes) and G4 (sand over poorly structured clay), 
to a significant extent with soils B7 (shallow sand over clay on calcrete), G2 
(bleached sand over sandy clay loam) and N3 (wet soil ), and to a lesser extent 
with soils I2, B3, F2, B6, F1 and I1.
These are moderately deep to deep, brown soils, partly of aeolian origin. Soil 
profiles are texture-contrast. Sandy topsoils overlie clayey subsoils. Topsoils 
are generally thick to very thick with a bleached subsurface layer. Subsoils 
are brown, brownish yellow, or sometimes reddish brown or red, often with 
olive, grey, greenish grey or blueish grey mottles (indicating restricted drain-
age). They have poor to intermediate structure, and are often dispersive. 
Surface soils are generally acidic to neutral, and pH usually increases with 
depth, such that lower subsoils are neutral to strongly alkaline; however, 
topsoils are sometimes strongly acidic. An accumulation of fine carbonate 
is common in the middle to lower subsoil (often at a depth of >1 m).
Inherent fertility is moderately low to low. Nutrient retention capacity is 
limited in the sandy surface soil, very low in bleached subsurface layers, 
and moderate to high in the subsoil. A range of nutrient deficiencies is 
possible (e.g. potassium, sulphur, zinc, copper and manganese). Chemical 
accumulations unfavourable to root growth (strong alkalinity and/or high 
sodium levels) usually occur in the subsoil (but often at a depth of >1 m). 
Aluminium toxicity can be an issue in strongly acidic topsoils.
Dryland agricultural potential is moderate to moderately low. Leaching 
of topsoil nutrients and low fertility levels are major problems, limiting 
root growth and plant water use. Wind erosion is an issue, especially on 
sandhills in drier districts, with risk heightened by water repellence. Topsoils 
are also susceptible to acidification. Seasonal waterlogging in the form 
of perched watertables is common; however, thicker topsoil lessens the 
effect on plant growth. Irrigation potential is moderate, as salt accumula-
tion and exacerbated waterlogging are risks, with deep-rooted perennial 
crops particularly vulnerable. G3 soils are used for improved permanent 
pasture and dryland cropping, as well as some irrigation of annual crops 
(particularly potatoes).

Statistics
Area of interest Hectares % 

area
Southern SA 577 000 3.7

Biophysical Regions
Central 22 160 3.6

Kangaroo Island 14 180 3.2

Northern 3 590 0.1

South East 375 180 12.4

Murray Mallee 42 700 1.5

Yorke Peninsula 9 070 1.1

Eyre Peninsula 110 136 2.4
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group G—soil G3 thick sand over clay

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP G—SAND OVER CLAY SOILS  •

Key Attributes
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Centre-pivot irrigation of a young potato crop, on a level plain dominated by G3 soils, in the Kalangadoo–Nangwarry district 
of the Lower South East. Sandy topsoil provides a good growth medium for potatoes, while clayey subsoils limit water and
soluble nutrient movement beyond the rootzone of annual plants. However, the low permeability of the subsoil can result
in salt accumulation and exacerbated waterlogging, depending on irrigation water quality, depth to clay and irrigat-
ion management. Potato growing and processing are important industries in the South East of the state.

Photograph: Bruce Billing.

Soil characterisation site SE011.

Photograph: Bruce Billing. E
ast-southeast of Tarpeena, Lower South E

ast, on a level, old alluvial plain.

Australian Soil Classification
Bleached-Vertic, Eutrophic, Brown Chromosol;
very thick, non-gravelly, sandy / clayey, deep.

Representative Soil Profile
Depth (cm) Description

0–12 Dark brown, firm, light fine sandy loam with 
single grain structure.

12–40 Brown, light fine sandy loam with single grain 
structure.

40–65 Brownish yellow, sporadically bleached, fine 
sand with single grain structure and <2% 
ironstone gravel.

65–75 Brownish yellow, bleached, fine sand with single 
grain structure and >50% ironstone gravel.

75–148 Yellowish brown, light yellowish brown and 
reddish brown, heavy clay with strong, coarse 
prismatic structure and prominent slicken-
sides.

Note: This soil has formed on the S.E. Coastal Plain 
in Pleistocene-age, fine-textured old alluvium, 
which is probably outwash derived from Pin-
naroo Block sediments (see Appendix 4 Section 
II 6d). The very thick topsoil is largely derived 
from redistributed and reworked sand.

thick sand over clay
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The sands over poorly structured clay make up 2.6% or 410 200 ha of 
Southern South Australia. They are common in the South East (par-

ticularly the Upper South East), the Southern Murray Mallee, on Eastern, 
Lower and Central Eyre Peninsula, in the drier central and eastern parts of 
Kangaroo Island, on Central and Southern Yorke Peninsula (especially the 
‘Stansbury Scrub’ district), and on the drier fringes and bordering areas of 
the Central Biophysical Region (namely the Lake Plains, McLaren Vale 
district, Barossa Valley and parts of the Lower North). G4 soils occupy 
situations varying from flats to low sandy rises, in landscapes ranging from 
plains to low hills; but mostly occur on level to gently undulating plains, 
including corridor plains situated between old coastal dune ranges on the 
South East Coastal Plain. They are associated most commonly with soil G3 
(thick sand over clay), to a significant extent with soils H3 (bleached siliceous 
sand—on dunes), B7 (shallow sand over clay on calcrete), F2 (sandy loam over 
poorly structured brown or dark clay) and G2 (bleached sand over sandy clay 
loam), and to a lesser extent with soils D3, B3, N2, N3 and B2.
These are moderately deep, brown, red or dark soils with poorly structured 
subsoil at a depth of 30 cm or less. Soil profiles are texture-contrast. Sandy 
topsoils overlie clayey or sometimes sandy clay loam subsoils, and rarely 
lack a bleached subsurface layer. Subsoils are brown, brownish yellow, dark 
coloured, grey, olive-grey, reddish brown or red, with poor structure (mostly 
coarse columnar aggregates with dense, silica-rich caps), and are usually 
dispersive (at least in their middle to lower part). Topsoils are generally neu-
tral, but can be alkaline in drier areas or acidic to strongly acidic in higher 
rainfall districts. Upper subsoils are usually alkaline, while middle to lower 
subsoils are strongly alkaline with an accumulation of fine carbonate.
Inherent fertility is moderately low. Nutrient retention capacity is limited 
in the sandy topsoil, but moderate to high in the subsoil. Deficiencies of 
zinc and copper are common. Chemical accumulations unfavourable to 
root growth very often occur in the middle to lower subsoil (e.g. strong 
alkalinity, high sodium levels and, less often, high boron levels and raised 
to elevated levels of salts).
These are difficult agricultural soils. Seasonal waterlogging in the form 
of perched watertables is very common, while root growth in the subsoil 
is mostly limited to the surfaces of coarse aggregates. Such conditions 
cause poor plant water-use efficiency. Seepage across the surface of clayey 
subsoils exacerbates waterlogging downslope, and may aggravate water-
table-induced salinity. Wind erosion is an issue, especially on sandy rises, 
with risk heightened by water repellence; while soils on slopes are extremely 
susceptible to water erosion. Topsoils are also susceptible to acidifica-
tion. Irrigation potential is limited by the risks of salt accumulation and 
exacerbated waterlogging. G4 soils mostly support broadacre cropping or 
improved permanent pasture.

Statistics
Area of interest Hectares % 

area
Southern SA 410 200 2.6

Biophysical Regions
Central 14 550 2.3

Kangaroo Island 11 910 2.7

Northern 5 190 0.2

South East 179 370 5.9

Murray Mallee 63 350 2.2

Yorke Peninsula 23 950 3.0

Eyre Peninsula 111 890 2.4
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group G—soil G4 sand over poorly structured clay 

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP G—SAND OVER CLAY SOILS  •

Key Attributes
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A recently cultivated low hill, located between Freeling, Hamley Bridge and Kapunda in the Lower North. This area is domin-
ated by G4 soils in association with G1 and H3 soils (on low dunes). Low fertility, wind erosion risk and water repell-
ence are the main management issues. Surrounding land (such as the background hills) is dominated by more
clayey and fertile soils. 

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
L008.

Soil characterisation site MM035.

Photograph: A
ndy M

cC
ord. N

orth of Lam
eroo, Southern M

urray M
allee, on a broad flat between low linear sand dunes.

Australian Soil Classification
Hypercalcic, Mottled-Hypernatric, Brown Sodosol;
medium, non-gravelly, sandy / clayey, moderate.

Representative Soil Profile
Depth (cm) Description
0–8 Very dark greyish brown, loose to soft, loamy 

sand with single grain structure.
8–25 Single grain structure. 8–18 cm: brown, 

loamy sand. 18–25 cm: light yellowish brown, 
bleached sand.

25–38 Yellowish red and yellowish brown, sandy light 
clay with strong, coarse columnar structure.

38–54 Red and yellowish brown, medium clay with 
moderate, fine granular structure and 20–50% 
soft carbonate segregations.

54–135 Yellowish red and brownish yellow, highly cal-
careous, sandy light clay with massive structure, 
abundant fine carbonate and 10–20% hard 
carbonate nodules.

135–188 Red and pale brown, heavy clay with strong, 
coarse prismatic structure.

Note: The clayey substrate at the base of this soil is 
Blanchetown Clay (see Appendix 4 Section 
II 7c).

sand over poorly structured clay 
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The sands over acidic clay are the eighth-least extensive of all 61 soils, 
accounting for only 0.2% or 30 000 ha of Southern South Australia. 

They are concentrated in some of the highest rainfall areas of the state: 
the southern Mount Lofty Ranges, Lower South East and northwestern 
Kangaroo Island. Topographic situations vary from depressions to hill-
slopes, in landscapes ranging from plains to low hills. G5 soils are associ-
ated most commonly with soil I2 (wet highly leached sand ), to a significant 
extent with soils F1 (loam over brown or dark clay), G3 (thick sand over clay), 
J2 (ironstone soil ), I1 (highly leached sand ), H3 (bleached siliceous sand ) and 
N3 (wet soil ), and to a lesser extent with soils K4, M1 and G4.

These are moderately deep, brown soils, which are acidic throughout. Soil 
profiles are texture-contrast. Sandy topsoils overlie clayey subsoils. Topsoils 
are generally thick, and rarely lack a bleached subsurface layer. Subsoils are 
brown, brownish yellow, reddish brown or yellow, with additional mottled 
colours indicating wetness; and usually have intermediate to poor structure. 
Profiles are acidic to strongly acidic throughout; although alkaline condi-
tions, along with fine carbonate, sometimes occur at depth (>1 m). Quartz 
and sandstone gravel, as well as minor amounts of ironstone gravel and 
organic-sesquioxide segregations, are common in the subsurface layer.

Inherent fertility is low. Nutrient retention capacity is limited in the sandy 
surface soil, very low in bleached subsurface layers, and moderate to low 
in the subsoil. A range of nutrient deficiencies is possible (e.g. potassium, 
sulphur, zinc, copper, manganese, molybdenum, cobalt, selenium, and even 
calcium, magnesium and boron). Aluminium toxicity is an issue where 
conditions are strongly acidic.

Dryland agricultural potential is moderate to moderately low. Leaching 
of nutrients, low levels of fertility, as well as aluminium toxicity, are major 
problems for plant growth and corresponding water use. Lime is required 
to control acidity; although subsoil acidity is very difficult to treat. Seasonal 
waterlogging in the form of perched watertables is common; however, 
the effect on plants is lessened on slopes, where topsoils are thickest, or 
where better subsoil structure occurs. In low-lying areas, waterlogging is 
exacerbated by seepage from upslope. Water and wind erosion risks can 
be significant; but surfaces are normally protected by an adequate cover of 
permanent pasture or native vegetation owing to high rainfall conditions. 
Irrigation potential is moderate, as exacerbated waterlogging and salt ac-
cumulation are risks. G5 soils are widely used for improved permanent 
pasture, which is extensively irrigated in the Mount Lofty Ranges and 
South East, mostly for dairy production; while forestry (radiata pine and 
Tasmanian blue gum) is a common land use in the South East and, to a 
lesser extent, on Kangaroo Island.

Statistics
Area of interest Hectares % 

area
Southern SA 29 400 0.2

Biophysical Regions
Central 11 090 1.8

Kangaroo Island 4 670 1.1

Northern 0 0.0

South East 13 630 0.4

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group G—soil G5

Distribution (% area)

>30
10-30 
1-10
Murray River and Lakes
Biophysical Region

sand over acidic clay
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SOIL GROUP G—SAND OVER CLAY SOILS  •

Key Attributes
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Vines on the slopes of undulating low hills, between McLaren Vale and Kangarilla, in the renowned McLaren Vale wine
district. Here, G5 soils formed on Tertiary-age sandstone occur in association with G2, G3 and H3 soils. The steeper
and higher range in the background is the Sellicks Hill Range, which is dominated by shallow to moderately
deep acidic soils formed on basement rock (Group L and K soils).

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
H

082.

Soil characterisation site CH018.

Photograph: D
avid M

aschm
edt. W

est of V
ictor H

arbor, Fleurieu Peninsula, on a m
idslope (7%

) am
ong undulating rises.

Australian Soil Classification
Bleached, Mesotrophic, Brown Kurosol;
thick, non-gravelly, sandy / clayey, deep.

Representative Soil Profile
Depth (cm) Description
0–21 Dark grey, soft, loamy sand with single grain 

structure.
21–30 Pale brown, bleached sand with single grain 

structure.
30–36 Brown, loamy sand with 2–10% ferruginous-

organic nodules.
36–65 Yellowish brown, strong brown and red, med-

ium clay with fine polyhedral structure.
65–110 Yellowish brown, pale yellow and red, fine sandy 

light clay with subangular blocky structure, and 
sand-filled cracks (root growth is confined to 
these).

110–146 Highly weathered sandstone in the form of 
brownish yellow, pale yellow and red, fine 
sandy clay loam with weak, subangular blocky 
structure.

Note: This soil has formed in soft sandstone situated 
among the slopes of undulating rises and low 
hills in the floor of an ancient glacial valley (see 
Appendix 4 Section II 7e).

sand over acidic clay

  s
oi

l p
H

 (w
at

er
)  

   
  

cla
y 

co
nt

en
t (

%
)  

199

0

21

30
36

65

110

146

cm



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group H—Overview Deep Sands
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Key Characteristics of the Group H Soils
Soil profiles are deep to moderately deep and sandy throughout. However, 
profiles do not have a significant subsoil accumulation of amorphous organic-
aluminium and aluminium-silica complexes with or without iron (see Soil 
Group I), and are not mostly wet (see Soil Group N).

Distribution
This map presents an overview of the distribution of Group H soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group H soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil H1—carbonate sand

10–30% soil H1

>30% soil H2—siliceous sand

10–30% soil H2

>30% soil H3—bleached siliceous sand

10–30% soil H3

200
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group H—Overview Deep Sands

The Deep Sands make up 14.0% or 2 204 300 ha of 
Southern South Australia. This is the third-most 

extensive of the fifteen Soil Groups, and constituent 
soils are significant in all Biophysical Regions. They are 
widespread in the South East and Murray Mallee, and 
have major concentrations on Eyre and Yorke Penin-
sulas, the Gulf and Lake Plains, and Kangaroo Island. 
Although they are often difficult dryland cropping 
soils, the potential for deep-rooted perennial plants 
can be high. For instance, they are important soils for 
a range of irrigated horticultural crops in the Riverland 
district, for radiata pine in the Lower South East, and 
for irrigated lucerne in the Upper South East.

Soil Group H—Statistics

Area of interest Hectares (ha) % area
Southern SA 2 204 300 14.0

Biophysical Regions
Central 16 330 2.6

Kangaroo Island 33 340 7.6

Northern 47 870 1.5

South East 676 870 22.3

Murray Mallee 621 740 21.4

Yorke Peninsula 103 710 12.9

Eyre Peninsula 704 430 15.1

Soil profiles are characterised by sandy textures, apedal 
structure, and loose to soft surfaces. They have formed 
in sediments deposited and reworked by wind. The 
extent of leaching within profiles varies from slight to 
high, with rainfall and age of deposition the main deter-
minants. They mostly occur on linear or jumbled inland 
dunes, coastal dunes, sand spreads, and old coastal dune 
ranges (particularly on the South East Coastal Plain). 
Most coastal and large inland dunes are non-arable 
owing to infertility, wind erosion risk, and sometimes 
steepness. Large areas of Group H soils retain a cover 
of native vegetation: coastal shrubs on coastal sands; 
eucalypt woodland or scrub on inland dunes, often with 
native pine (Callitris species); mallee-heath and heath 
on leached Upper South East sands; and stringybark 
woodland on the well-watered, leached sands of the 
Lower South East. Naturally bare and active dunes 
occur in a number of coastal and near-coastal areas (e.g. 
‘Little Sahara’ on south-coast Kangaroo Island).

Soil Profile

Soil profile depth varies from just over 50 cm to sev-
eral metres. Topsoils alone are often over one metre 
thick. The shallowest profiles (from approximately 50 
to 100 cm deep) are mostly underlain by calcrete or 
calcreted calcarenite. Subsoils are typically differenti-
ated from topsoils by stronger colouration, which is 
caused by a slight increase in clay and iron oxide levels, 
or by an accumulation of fine carbonate.

Soils are friable, and generally present no physical bar-
rier to root growth. However, plough pans can form 
where the depth of cultivation is unchanging, and 
sands can compact under machinery traffic. Chemical 
impediments to root growth occur in the form of very 
low fertility, strong alkalinity or root pathogens (par-
ticularly fungi). Many profiles are very deep: even the 
roots of annual plants can reach considerable depths 
(e.g. >2 m). For a given thickness of soil, sands cannot 
hold as much moisture as more finely textured soil, but 
the combination of deep profiles and ready availability 
of soil moisture for uptake by plant roots results in 
moderate levels of plant-available water.

Inherent Fertility 

Low clay content causes profiles to have low nutrient 
retention capacity. A range of nutrients can be deficient, 
including nitrogen, phosphorus, potassium, sulfur, zinc, 
manganese, copper, cobalt, boron, molybdenum and se-
lenium. It is usually difficult to maintain macronutrients 
such as nitrogen, phosphorus, potassium and sulfur at 
adequate levels for most plants. Although where nu-
trients are supplied regularly with irrigation water this 
situation is improved. Plant roots are usually sparse in 
all but the organic-enriched surface soil. Fertility levels 
are generally lowest in the more highly leached acidic 
soils. However, carbonate-induced nutrient deficien-
cies (particularly phosphorus, manganese, zinc and 
iron) occur in calcareous sandy soils, where the degree 
of the induced deficiency is largely determined by the 
fine carbonate content of the surface soil.

Excessive drainage results in nutrients and water mov-
ing beyond the rootzone, especially of shallow-rooted 
annual plants. Leaching of nitrogen and sulfur is a 
problem in all deep sands, and even phosphorus can 
leach, particularly in the most acidic types in higher 
rainfall districts. Leaching of nutrients decreases pro-
ductive potential, and also poses a pollution risk to 
adjacent ground and surface waters. Water that drains 
beyond the reach of plant roots adds to deep drainage, 
which can aggravate waterlogging in adjacent low-lying 
areas and also exacerbate land salinisation in areas with 
shallow saline groundwater.

Fertiliser is used to maintain phosphorus levels on ag-
ricultural land, while pasture legumes and/or fertiliser 
are used to maintain nitrogen levels. The breakdown of 
organic matter and plant residues is generally the major 
source of plant-available nitrogen. Timely applications 
of fertiliser, as well as the use of slow-release forms, can 
help to reduce nutrient leaching. Group H soils have 
low buffering capacity, and consequently, non-calcar-
eous types readily acidify (lime is therefore required to 
ameliorate acidification and help maintain fertility).

Organic matter provides the major nutrient store. 
However, organic-enriched surface soils are commonly 
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Deep Sands

thin (<10 cm), and organic matter levels are mostly low 
(<1% organic carbon). H1 soils, however, have differ-
ent characteristics with regard to organic matter than 
other Group H soils. They often have high organic 
matter levels as a result of low microbial activity: 2 to 
4% organic carbon is common in the top 10 cm, and 
around 1% from 10 cm to a depth of 30 to 50 cm. [This 
is evidence of organic carbon leaching in H1 soils.] (See 
Soil and Land Information 2002a).

Erosion and Management
Preservation of organic-enriched surface soils is vital 
for maintenance of fertility. However, surface soils are 
threatened by wind erosion, especially on exposed sites 
(e.g. sandhills and coastal land) and in drier districts. 
Many Deep Sands used for agriculture have suffered 
from wind erosion in the past, resulting in a costly and 
permanent loss of fertility. Wind erosion is exacerbated 
by water repellence, which is common in these sandy 
soils, and is most severe in the more highly leached 
acidic sands of the higher rainfall districts. Nonetheless, 
effects may be just as strong in drier districts due to the 
light and infrequent nature of rainfall events. Water 
erosion is also a risk on some water repellent sands.
Maintenance of vegetative cover is required to pro-
tect Group H soils from erosion. However, in many 
agricultural situations, low fertility, water repellence, 
root disease, livestock preference for sand-dune camp 
sites, and rapid drying of soil surfaces, mean that it 
is difficult to maintain adequate vegetative cover and 
wind erosion is a constant threat. Clay-spreading is an 
important technique used to reduce water repellence 
and erosion risk, as well as increase nutrient retention, 
waterholding and buffering capacities. The resulting 
increase in plant water use decreases deep drainage, 
improves vegetative growth and soil cover, and thereby 
lowers the risk of wind erosion.
Dryland cropping on sand dunes is often uneconomic, 
or marginally so, because of low fertility and high 
disease levels. Group H dune soils are very often dis-

similar to adjacent swale soils, but both are frequently 
managed as one for operational ease. It is preferable 
that such dune and swale soils be managed independ-
ently; however, traditional rectangular-shape paddocks 
make this difficult. Nonetheless, fences (temporary or 
permanent) can be used to separate dunes from other 
paddock areas so that livestock access can be managed. 
Moreover, dunes can be left uncropped when the re-
mainder of the paddock is cropped, or else, sown to crop 
types more suited to low fertility, sandy conditions (e.g. 
barley, triticale or cereal rye)—both are long-standing 
and common practices, especially in the Murray Mallee. 
When slow-to-establish plants are sown on dunes (e.g. 
lucerne), the use of quick-growing cover crops is rec-
ommended to protect against erosive soil loss as well 
as ‘sand-blasting’ or burial of seedlings.
When strong winds, dry conditions and exposed soil 
coincide, the Deep Sands are usually the soils at greatest 
risk of erosion. Large areas of exposed soil commonly 
occur on cropping lands in autumn and early winter as 
a result of recent cultivation or grazing pressures. Severe 
winds and dry conditions, especially during this period, 
can cause serious erosion, with nutrient-rich, fine soil 
particles carried great distances. Major wind erosion 
events or ‘dust storms’ result in significant costs and 
disruption. For example: a permanent loss of soil fertil-
ity; the need to re-seed ‘sand-blasted’ or buried crops; 
the clean-up of sand deposition along fencelines, roads 
and railways; re-fencing where fences have been buried 
or undermined; the clean-up of affected domestic and 
industrial premises; the increased risk of road traffic 
accidents and aeroplane flight restrictions because of 
limited visibility; and human health problems because 
of an increase in air-borne particles. In addition, once 
sand dunes have developed deep ‘blow-outs’, they are 
difficult to restabilise.
Minimum tillage and ‘no-till’ techniques are an impor-
tant advance for farming in South Australia, as they 
enable timely seeding of crops and significantly reduce 
erosion risk by minimising soil exposure.

Group H soils

Constituent soils are differentiated by the dominant profile material (carbonate or siliceous sand), as well as 
the presence or absence of a bleached subsurface layer (see Appendix 2—Soil Key). Both are indicative of the 

extent of leaching. Three soils are described in the following pages and highlighted in the table below. H1 soils have 
traditionally been called ‘calcareous sands’, while a variety of names have been given to H2 and H3 soils, with H2 
soils most commonly called ‘mallee sands’.

Soil Dominant
particles

Surface fine 
carbonate

Typical
surface pH

Bleached
layer

Extent of
leaching

Typical
subsoil colour

H1 carbonate sand carbonate sand >50% alkaline no slight light grey, pale 
brown, yellow

H2 siliceous sand siliceous sand 0–50% slightly acidic
to alkaline no moderate pale brown, red, 

yellow

H3 bleached siliceous sand siliceous sand 0% acidic to neutral yes high pale brown, yellow
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The carbonate sands make up 2.1% or 324 200 ha of Southern South 
Australia. They occur on coastal sand dunes along the majority of the 

state’s coastline, as well as in spreads of coastal sand in near-coastal and 
some inland areas, forming jumbled dunefields or undulating to gently 
undulating landscapes. Inland spreads of coastal sand feature on Eyre Pe-
ninsula, the ‘foot’ of Yorke Peninsula, and south-coast Kangaroo Island. A 
very long crescent-shaped dunefront typically defines the furthest extent of 
each inland sand spread. On Central Eyre Peninsula, coastal sand spreads 
extend over 100 km inland. In near-coastal areas of the South East, old 
coastal dune ranges dominated by H1 soils occur. H1 soils are associated 
most commonly with soil B1 (shallow highly calcareous sandy loam on calcrete), 
to a significant extent with soil A1 (highly calcareous sandy loam), and to a 
lesser extent with soils H2–3, B2 and N2.
These are deep to moderately deep, pale-coloured sandy soils of Recent 
aeolian origin. Soil profiles are sandy throughout and dominantly composed 
of calcium carbonate. Upper layers are alkaline; middle to lower layers are 
alkaline to strongly alkaline. Hard carbonate segregations occur in some 
profiles, while a few are rich in shell grit (on coastal flats). Surface soils are 
usually dark coloured and organic rich (e.g. 2–4% organic carbon). Below 
these are light grey, light brown or pink layers that often extend beyond one 
metre, and then pale brown, grey or yellow sands. Calcrete or calcarenite 
are sometimes present below 50 cm; no other physical impediments to 
root growth or the movement of water exist.
Inherent fertility is very low. Low clay content and excessive drainage 
severely limit nutrient retention capacity. Organic matter in the upper 
profile provides the main nutrient store. Very high fine carbonate content 
causes severe carbonate-induced plant deficiencies (especially manganese 
and phosphorus, together with zinc and iron)—it is difficult to maintain 
adequate levels of manganese in agricultural situations. In addition, copper 
and cobalt are naturally deficient. Chemical impediments to root growth 
occur in the form of very low nutrient levels and strong alkalinity.
H1 soils often support native vegetation (coastal shrubs or inland mallee 
scrub), but active dunes are naturally bare of vegetation. Dryland agricul-
tural potential is moderately low to low. Low inherent fertility, exacerbated 
by carbonate-induced nutrient deficiencies, limits agricultural options 
and productive capacity. Excessive drainage enables water and nutrients 
to move beyond the rootzone of most plants, but especially of shallower 
rooted annual plants. Nonetheless, most soil moisture is potentially avail-
able for extraction by plant roots. Wind erosion is a major issue, particu-
larly on exposed sites in drier districts. Irrigated agricultural potential is 
variable—the risks of waterlogging and salt accumulation are usually 
negligible, but crop choice is limited to those that can tolerate extremely 
high carbonate content.

Statistics
Area of interest Hectares % 

area
Southern SA 324 200 2.1

Biophysical Regions
Central 1 300 0.2

Kangaroo Island 22 730 5.1

Northern 5 470 0.2

South East 35 140 1.2

Murray Mallee 270 0.0

Yorke Peninsula 55 710 6.9

Eyre Peninsula 203 560 4.4
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile

Key Attributes

fa
vo

ur
ab

le
< 

 >
un

fa
vo

ur
ab

le

In
he

re
nt

 F
er

til
ity

W
at

er
ho

ld
in

g 
C

ap
ac

ity
D

ra
in

ag
e

E
ro

di
bi

lit
y—

W
at

er
E

ro
di

bi
lit

y—
W

in
d

Su
rfa

ce
 S

to
ni

ne
ss

So
il 

St
ru

ct
ur

e—
Su

rfa
ce

So
il 

St
ru

ct
ur

e—
Su

bs
oi

l
D

ry
lan

d 
A

gr
icu

ltu
ra

l P
ot

en
tia

l
Irr

ig
at

ed
 A

gr
icu

ltu
ra

l P
ot

en
tia

l

Soil Group H—soil H1 carbonate sand

Distribution (% area)
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Key Attributes
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A very large, bare and active coastal dune of H1 soil rises above adjacent cultivated farmland, west of Ceduna, on the Far
West Coast of Eyre Peninsula. The paddock in the foreground is dominated by A1 soils, and is a source of seed for
a flock of galahs (pink and grey cockatoos).

Photograph: D
avid M

aschm
edt.

Soil characterisation site CY019.

Photograph: Jam
es H

all. N
orth of M

arion Bay, on the ‘foot’
of Yorke Peninsula, on a low rise in a swale am

ong undulating rises.

Australian Soil Classification
Shelly Calcarosol;
medium, non-gravelly, sandy / sandy, moderate.

Representative Soil Profile
Depth (cm) Description
0–6 Dark brown, loose, moderately to highly calcar-

eous, loamy sand with single grain structure.
6–22 Brown, highly calcareous, loamy sand with 

massive structure.
22–45 Light brown, highly to very highly calcareous, 

loamy sand with massive structure.
45–102 Pink, very highly calcareous, sand with massive 

structure.
102–162 Pink, very highly calcareous, coarse sand with 

massive structure.
162–178 Yellow, very highly calcareous, loamy sand with 

massive structure.

Substrate layer not shown in profile image:
178+ Calcarenite: moderately to strongly cemented 

massive carbonate sand.
Note: Surface soil fine carbonate content is 74%. This 

soil is formed from inland deposits of carbon-
ate-rich sand (see Appendix 4 Section II 3a).

carbonate sand
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The siliceous sands are the fourth-most extensive of all 61 soils, account-
ing for 5.5% or 860 900 ha of Southern South Australia. They are 

widespread in the Murray Mallee (including the Riverland where they are 
valued for irrigated horticulture), and are common on the Northern Yorke 
Peninsula, Gulf Plains, and northern parts of Eyre Peninsula. They mostly 
occur on inland linear dunes, but also on coastal dunes and old coastal dune 
ranges (especially in the Mid–Lower South East). H2 soils are associated 
most commonly with soil A4 (calcareous loam—in swales), to a significant 
extent with soil B2 (shallow calcareous loam on calcrete—in swales), and to 
a lesser extent with soils G1 (on lower dune slopes or low dunes), B3 (in 
swales), A5 (in swales), H1 (mostly on dunes), A6 (in swales) and H3 
(mostly on dunes).
These are deep to moderately deep, brown to red sandy soils of aeolian 
origin. Soil profiles are sandy throughout and dominantly composed of 
siliceous material, but have no bleached subsurface layer. Surface soils 
contain variable fine carbonate (from none to 50%), while subsoils often 
feature an accumulation of fine and, occasionally, hard carbonate. Topsoils 
are generally neutral to alkaline; subsoils neutral to strongly alkaline. Where 
leaching has been limited by low rainfall or underlying clay, strongly alka-
line conditions can occur within the upper 50 cm. Subsoils are usually pale 
brown, brownish yellow, reddish brown or red. Calcrete or clayey substrates 
are sometimes present (below 50 and 100 cm, respectively); no other physi-
cal impediments to root growth or the movement of water exist.
Inherent fertility is low. Low clay content and excessive drainage limit 
nutrient retention capacity. Surface soil organic matter provides a nutri-
ent store, but content is usually low (<1% organic carbon) and difficult to 
improve. Levels of a range of nutrients are naturally low (e.g. nitrogen, 
phosphorus, potassium, sulfur, zinc, copper, manganese and boron), and 
it is often difficult to maintain adequate levels of macronutrients such as 
nitrogen, phosphorus, potassium and sulfur. (However, in horticultural 
situations, nutrients can be added ‘little-and-often’ with irrigation water, 
thereby minimising leaching and helping to maintain adequate levels for 
plant growth.) Carbonate-induced deficiencies may occur where surface 
soils are calcareous. Chemical impediments to root growth are present in 
the form of very low nutrient levels and, occasionally, strong alkalinity.
Dryland agricultural potential is moderately low. Low inherent fertility limits 
productive capacity, while excessive drainage enables water and nutrients 
to move beyond the rootzone, especially of shallower rooted annual plants. 
Nonetheless, most soil moisture is available for extraction by plant roots. 
Wind erosion is a major issue, particularly on exposed sites in drier districts, 
and is exacerbated by water repellence. Irrigated agriculture potential is 
moderately high to high—being deep and well drained, these soils are ideal 
for irrigated horticulture, especially with deep-rooted perennial plants.

Statistics
Area of interest Hectares % 

area
Southern SA 860 900 5.5

Biophysical Regions
Central 4 280 0.7

Kangaroo Island 4 260 1.0

Northern 41 370 1.3

South East 29 400 1.0

Murray Mallee 450 690 15.5

Yorke Peninsula 48 000 6.0

Eyre Peninsula 282 930 6.1
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group H—soil H2 siliceous sand

Distribution (% area)
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Key Attributes
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The combination of H2 soils, plentiful sunshine, warm climate and a suitable water supply provide ideal conditions for grow-
ing irrigated citrus in the ‘highland’ areas of the Riverland. An orange orchard near Loxton is pictured. Note the ground-
level sprinkler system and thick under-tree mulch, which are primarily designed to conserve water.

Photograph: D
avid M

aschm
edt.

Soil characterisation site CU020.

Photograph: D
avid M

aschm
edt. Southeast of Pt Pirie, M

id N
orth, on a dunecrest am

ong linear dunes on a plain.

Australian Soil Classification
Ceteric, Regolithic, Calcic Calcarosol;
thick, non-gravelly, sandy / sandy, very deep.

Representative Soil Profile
Depth (cm) Description

0–10 Reddish brown, loose, moderately calcareous, 
loamy sand with single grain structure.

10–45 Yellowish red, highly calcareous, loamy sand 
with single grain structure.

45–85 Reddish yellow, highly calcareous, loamy sand 
with single grain structure.

85–150 Yellowish red, highly calcareous, loamy sand 
with single grain structure and <2% soft car-
bonate segregations.

150–170 Red, highly calcareous, clayey sand with single 
grain structure and 10–20% soft carbonate 
segregations.

Note: Surface soil fine carbonate content is 1%. This 
soil is formed from Molineaux-Moornaba 
Sand (see Appendix 4 Section II 3b).

siliceous sand
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The bleached siliceous sands are the third-most extensive of all 61 soils, 
accounting for 6.5% or 1 019 200 ha of Southern South Australia. 

They are located in all Biophysical Regions except Yorke Peninsula, where 
closely related G3 soils occur. They have an enormous presence in the 
South East on sand dunes, sand spreads and old coastal dune ranges. They 
are also widespread in the Southern Murray Mallee, and occur on parts 
of Eastern and Northern Eyre Peninsula and the Lake Plains—on sand 
dunes and sand spreads, as well as coastal dunes (particularly along the 
Eyre Peninsula coastline). H3 soils are associated most commonly with 
soil G3 (thick sand over clay), to a significant extent with soil G2 (bleached 
sand over sandy clay loam), and to a lesser extent with soils B3, G4, B7, I1, 
B6, B2, I2 and N2.
These are deep, bleached sandy soils of aeolian origin. Soil profiles are 
sandy throughout, dominantly composed of siliceous material, and have 
a bleached subsurface layer (which can be over 1 m thick). Profiles often 
contain lamellae (horizontal bands of soil, usually less than 1 cm thick, 
that are more strongly coloured and more finely textured than adjacent 
soil matrix material), and occasionally contain a minor accumulation of 
fine carbonate (usually at depth—i.e. >1 m). Topsoils are generally acidic 
to neutral; subsoils acidic to alkaline; while strongly alkaline conditions 
can occur at depth. Subsoils are typically brownish yellow or brown. No 
physical impediments to root growth or the movement of water usually 
occur in the top metre.
Inherent fertility is very low. Low clay content and excessive drainage 
severely limit nutrient retention capacity. Surface soil organic matter 
provides a nutrient store, but content is often low (<1% organic carbon) 
and difficult to improve. Levels of a range of nutrients are naturally low 
(e.g. nitrogen, phosphorus, potassium, sulfur, zinc, copper, manganese, 
molybdenum, cobalt, boron and selenium), and it is usually difficult to 
maintain adequate levels of macronutrients such as nitrogen, phosphorus, 
potassium and sulfur. Chemical barriers to root growth occur in the form 
of very low nutrient levels.
Dryland agricultural potential is moderately low to low. Very low inher-
ent fertility limits productive capacity; and soils readily acidify unless 
limed. Excessive drainage enables water and nutrients to move beyond the 
rootzone, especially of shallower rooted annual plants. Nonetheless, most 
soil moisture is available for extraction by plant roots. Wind erosion is a 
major issue, particularly on exposed sites in drier districts, and is often ex-
acerbated by strong water repellence. [Clay-spreading is used to ameliorate 
water repellence on these and similar soils.] Irrigated agricultural potential 
is generally good. Being deep and well drained, H3 soils are suitable for 
irrigation of deep-rooted perennial plants (e.g. lucerne and horticultural 
crops), and are suited to forestry (e.g. radiata pine).

Statistics
Area of interest Hectares % 

area
Southern SA 1 019 200 6.5

Biophysical Regions
Central 10 740 1.7

Kangaroo Island 6 350 1.4

Northern 1 020 0.0

South East 612 320 20.2

Murray Mallee 170 790 5.9

Yorke Peninsula 0 0.0

Eyre Peninsula 217 940 4.7
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group H—soil H3 bleached siliceous sand

Distribution (% area)
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Key Attributes
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A woodland of stringybark (Eucalyptus obliqua) growing on well-watered H3 soils situated on jumbled dunes, southeast
of Mount Gambier in the Lower South East. Similar environments occur near Lucindale in the Mid South East,
on the Baker and Stewart Ranges (old coastal dune ranges).

Photograph: Bruce Billing.

Soil characterisation site EE046.

Photograph: K
en W

etherby. E
ast of D

arke Peak, E
astern E

yre Peninsula, in a swale am
ong jum

bled sand dunes.Australian Soil Classification
Basic, Argic, Bleached-Orthic Tenosol;
thin, non-gravelly, sandy / sandy, very deep.

Representative Soil Profile
Depth (cm) Description

0–8 Dark brown, loose sand with single grain 
structure.

8–35 Very pale brown, bleached sand with single 
grain structure.

35–70 Brownish yellow sand with single grain struc-
ture.

70–195 Yellow sand with single grain structure and 
strong brown, clayey sand, lamellae of  2–5 mm 
thickness.

195–225 Brownish yellow clayey sand with massive 
structure.

225–236 Red, sandy light clay with massive structure.

Note: This soil is formed from Lowan Sand equiva-
lent material (see Appendix 4 Section II 3b).
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group I—Overview Highly Leached Sands
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Key Characteristics of the Group I Soils
Soil profiles are acidic, with a bleached, sandy subsurface layer and a strongly 
or dark coloured subsoil accumulation of amorphous organic-aluminium and 
aluminium-silica complexes, with or without iron.

Distribution
This map presents an overview of the distribution of Group I soils. It is based 
upon more detailed land and soil information predominantly mapped at a 
scale of 1:50 000. Soil landscape mapping forms the foundation of this map. 
Each soil landscape map unit identifies a recognisable landscape area and 
land type with a particular geological and topographical setting, landform 
or landform pattern, association of soils, and range of characteristic land 
and soil attribute features. Highlighted map units contain more than thirty 
percent (>30%), or ten to thirty percent (10–30%), by area of a Group I soil. 
In instances where two or more soils have an extent of more than 30%, or 
an extent of 10 to 30%, within the same map unit, the soil of greatest extent 
is shown.

>30% soil I1—highly leached sand

10–30% soil I1

>30% soil I2—wet highly leached sand

10–30% soil I2
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group I—Overview Highly Leached Sands

The Highly Leached Sands make up 0.8% or 
128 300 ha of Southern South Australia. This is 

the second-least extensive of the fifteen Soil Groups. 
The soils of the group only occur in the South East 
(primarily the Lower South East), on Kangaroo Island 
and in the southern Mount Lofty Ranges—all high 
to very high rainfall areas. They are generally difficult 
agricultural soils. However, the better drained types 
are suited to deep-rooted species such as radiata pine, 
which is widely grown in the Lower South East.

Soil Group I—Statistics

Area of interest Hectares (ha) % area
Southern SA 128 300 0.8

Biophysical Regions
Central 4 360 0.7

Kangaroo Island 6 920 1.6

Northern 0 0.0

South East 116 980 3.9

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0

Group I soils are characterised by sandy textures, apedal 
structure, strongly bleached subsurface layers, and a 
subsoil accumulation of amorphous organic-aluminium 
and aluminium-silica complexes, with or without iron 
(see Isbell 2002 p. 118). These are highly leached, acidic 
and infertile soils, formed in sandy sediments that 
were variously deposited by wind, water and, possibly, 
glaciers. They occur on dunes, plains, rises, old coastal 
dune ranges (on the South East Coastal Plain), and in 
valleys and depressions, and are also sometimes associ-
ated with hillside soaks.

Soil Profiles

Soil profiles are generally more than one metre deep; 
topsoils alone can be many metres thick. Topsoils and 
subsoils are easily differentiated, as subsoils are more 
strongly coloured, usually more finely textured, and 
often have firmer consistence.

Surface soils have sandy to sandy loam textures and 
are enriched with organic matter. Levels can be quite 
high where surfaces have not been eroded (e.g. 2–3% 
organic carbon in the top 10 cm). High organic matter 
content results from reduced micro-organism activity 
under strongly acidic conditions. Higher levels again 
are common in wetter areas, and this can increase the 
textural  ‘feel’ of surface soils to as high as loam. Organic 
carbon can also leach, especially where conditions are 
strongly acidic. Consequently, relatively high levels of 
organic matter are common in upper subsurface layers 
(e.g. >0.5% organic carbon between depths of 10 and 
30–40 cm).

Below the surface soil is a bleached and infertile, 
sandy subsurface layer. This layer is often more than 
one metre thick, and has very little capacity to store 
nutrients or water.

Strong water repellence is very common in topsoils, and 
is especially prevalent and severe in surface soils. The 
breakdown of certain types of organic matter releases 
waxy substances that coat soil particles, and owing to 
the low surface area of sand grains, causes them to 
become water repellent, particularly when soil is dry. 
Water repellence results in patchy wetting of soils, 
causing patchy crop and pasture establishment, as well 
as reducing the effective waterholding capacity of soil 
profiles. (Also see Introduction Sections CI 4.5, CII 2.3 
preamble and 10.6).

Subsoils contain an accumulation of organic matter 
and aluminium and/or iron compounds, but the rela-
tive amounts of these vary. Such accumulations usually 
appear as unbroken or continuous layers, often with 
wavy or tongued surfaces, with consistencies ranging 
from soft to hard and cemented. Some accumulations 
occur as distinct segregations, both soft and hard. The 
form of accumulation reflects the drainage conditions 
and amount of leaching within the profile.

Better drained profiles have obvious iron content to-
gether with aluminium complexes in the subsoil. Such 
subsoils have brighter, redder colour and generally a 
more friable consistence. Less-well-drained profiles 
typically have subsoils dominated by organic-alu-
minium segregations, and these tend to be dull or dark 
coloured. A dark-coloured and cemented subsoil layer 
known as ‘coffee-rock’ is present in some profiles, form-
ing a barrier to both plant roots and water movement. 
Unusual hard segregations of silica-rich flint or chert, or 
aluminium-rich material, typically in the form of large 
nodules, occasionally occur within profiles (especially 
in the South East).

Sand is the most common underlying material, al-
though sandy clay loams, clays and weathered sand-
stone also occur. Clay is a common substrate material 
where soils are poorly drained. On Kangaroo Island, 
the underlying clay is often capped by a layer of iron-
stone gravel.

The plant-available waterholding capacity of profiles 
is mostly moderately low (40–70 mm). Nearly all 
profile water can potentially be extracted by plant 
roots; however, water repellence reduces effective wa-
terholding capacity. Profiles are often deep, but roots 
predominantly exploit the surface soil (where nutrients 
are concentrated), and are largely absent in underlying 
leached layers, which are bleached of colour, nutrition-
ally impoverished, and often strongly acidic.

Drainage conditions vary widely. At one extreme are 
poorly drained soils situated in low-lying areas, which 
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Highly Leached Sands

are affected by shallow groundwater, or by seasonal 
watertables ‘perched’ upon low permeability clayey 
substrates. At the other extreme are freely draining 
soils, which are mostly situated on elevated landscape 
positions such as dunes and rises, but which also occur 
on sand plains.

Inherent Fertility

Inherent fertility is very low. This is a consequence of 
low clay content, acidic to strongly acidic conditions, 
and excessive drainage and leaching, resulting in poor 
nutrient retention capacity. The least fertile types are 
strongly acidic throughout. Leaching of nutrients can 
be severe: nitrogen and sulfur are especially mobile, 
and even phosphorus, which is immobile under most 
conditions, will leach in these soils. Profiles also readily 
acidify because of low buffering capacity.

The solubility of certain elements is greatly increased 
under strongly acidic conditions to the point of toxic-
ity—consequently, aluminium, sometimes manganese, 
perhaps hydrogen, and even heavy metals such as 
cadmium, can pose problems for plant growth and 
health, and sometimes for animal and human health. It 
is therefore important to maintain pHH2O levels above 
5.5 (or pHCaCl2

 above approximately 4.5). Lime is re-
quired to help raise pH and stabilise fertility, although 
subsoils are difficult to treat. Care must be taken to 
avoid over-application, as these poorly buffered soils 
can experience relatively large and rapid changes in pH, 
and severe manganese deficiency can be induced. Such 
changes in pH not only cause nutrient deficiencies and 
imbalances, but can have a detrimental effect on soil 
microbes and general soil health.

Group I profiles have low levels of most soil-supplied 
plant and animal nutrients. Deficiencies of numerous 
nutrients can occur, including the macronutrients 
nitrogen, phosphorus, potassium, sulfur, and even 
calcium and magnesium, as well as the micronutrients 
zinc, copper, manganese, molybdenum, cobalt, boron 
and selenium (see Introduction Sections CII 3 pre-
amble, 3.1, 3.2). Excessive leaching means it is very 

difficult to maintain macronutrients at adequate levels 
for productive plants, especially shallow-rooted annuals. 
Reduced plant growth and vigour caused by nutrient 
cation imbalances are also likely (see Introduction 
Section CII 3.10).

Leaching of nutrients decreases productive potential, 
and also poses a pollution risk to adjacent ground and 
surface waters. In addition, water that moves beyond the 
rootzone can cause waterlogging in adjacent low-lying 
areas, or exacerbate soil salinity in areas with shallow 
saline groundwater. As a consequence, where these soils 
are used for productive purposes, deep-rooted peren-
nials are the most suitable species, as they maximise 
uptake of soil water and nutrients and minimise the 
problems of excess drainage and nutrient leaching. 
Cultivation of radiata pine for timber on Group I soils 
in the Lower South East is an example of this. Timely 
application of fertiliser, as well as the use of slow release 
forms, can also help to reduce nutrient leaching.

Organic matter provides the major store of nutrients 
in Group I soils. Hence the need to protect, maintain, 
and enhance surface soil organic matter. Where these 
soils are used for productive purposes, careful use of 
lime will help to maintain soil health.

Erosion

The high potential for wind erosion is caused by the 
combined effects of loose sandy surfaces, water repel-
lence, low inherent fertility and, in some cases, exposed 
position in the landscape. Maintenance of vegetative 
cover is essential to protect the surface soil. Low fertility 
creates difficulties in maintaining an adequate cover of 
vegetation; although in practice, Group I soils are usu-
ally well pastured or timbered as they occur in areas of 
high rainfall. Moreover, many are situated in protected, 
low-lying positions in the landscape.

Water erosion risk is usually insignificant owing to high 
infiltration rates and negligible runoff; although where 
water repellence is severe and infiltration is reduced, 
runoff can occur and soils on sloping land may erode.

Group I soils

Constituent soils are differentiated by drainage characteristics (see Appendix 2—Soil Key). Two soils are 
described in the following pages and highlighted in the table below. Group I soils have traditionally been 

called ‘podzols’.

Soil Drainage Subsoil

I1 highly leached sand rapid
to imperfect-A

Subsoil accumulations dominated by iron compounds with weak and irregular development of 
organic accumulations; usually bright to moderate colours and loose to firm consistence.

I2 wet highly leached sand imperfect-B
to poor

Subsoil accumulations dominated by organic-aluminium compounds, or mixed iron and organic-
aluminium compounds; typically dull or dark colours and firm to cemented consistence.
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The highly leached sands make up 0.4% or 69 600 ha of Southern South 
Australia. They only occur in high rainfall parts of the state—the South 

East, Kangaroo Island and Mount Lofty Ranges—on dunes, plains, rises 
and old coastal dune ranges (on the South East Coastal Plain). It is only 
in the South East that they are important in terms of extent and produc-
tive land use. Characteristic native vegetation includes banksia species, 
stringybark eucalypts and bracken fern. I1 soils are associated most com-
monly with soil H3 (bleached siliceous sand ), to a significant extent with 
soils G3 (thick sand over clay), I2 (wet highly leached sand ), B3 (shallow sandy 
loam on calcrete), B6 (shallow loam over red clay on calcrete) and B7 (shallow 
sand over clay on calcrete), and to a lesser extent with soils G2, N3 and G5 
as well as calcrete outcrop. They grade to H3 soils as rainfall and wetness 
decrease, and to I2 soils as these conditions increase.
These are deep to moderately deep, highly leached sandy soils, mostly 
of aeolian origin. An organic-enriched, sandy to sandy loam surface soil 
overlies a bleached sandy layer, which is underlain by a subsoil containing 
accumulations of amorphous organic-aluminium and aluminium-silica 
complexes with iron. These accumulations sometimes include firm to 
hard segregations. Subsoils are generally yellow to reddish brown with 
red inclusions; dark-coloured inclusions also occur sometimes. Subsoil 
textures typically range from loamy fine sand to fine sandy loam. Soil 
profiles are strongly acidic to acidic throughout. Sand is the most common 
substrate; although a range of other materials occur, including weathered 
sandstone.
Inherent fertility is very low. Low clay content, excessive drainage, as well 
as strongly acidic conditions (where present), severely limit nutrient reten-
tion capacity. Surface soil organic matter provides the major nutrient store. 
There are low levels of most soil-supplied plant nutrients, and it is difficult 
to maintain macronutrients at adequate levels. Nutrient leaching can be 
severe; even phosphorus will readily leach. Chemical impediments to root 
growth occur in the form of very low fertility and strong acidity; but there 
are usually no physical barriers to root penetration within the profile.
Dryland agricultural potential is low. The likelihood of nutrient leaching 
is great, posing a threat to adjacent ground and surface waters; and soils 
readily acidify. However, most soil moisture is potentially available for 
extraction by plant roots. Wind erosion is also an issue, and is exacerbated 
by strong water repellence; but vegetative cover is usually adequate for 
protection because of high rainfall levels. There is generally adequate deep 
drainage for irrigation; although drainage is limited in some areas because 
of low-lying topography and/or underlying clay. Infertility also reduces the 
potential for irrigated agriculture. In the South East, I1 soils are frequently 
used for forestry.

Statistics
Area of interest Hectares % 

area
Southern SA 69 600 0.4

Biophysical Regions
Central 1 910 0.3

Kangaroo Island 2 950 0.7

Northern 0 0.0

South East 64 720 2.1

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group I—soil I1 highly leached sand

Distribution (% area)
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Key Attributes
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Mature radiata pine on I1 soil, near Tantanoola in the Lower South East. Radiata pine plantations, which are largely 
concentrated in the high-rainfall Lower South East on I1 soils, are primarily used to provide timber for the do-
mestic building industry, and form the basis of the only significant timber industry in South Australia.

Photograph: M
elissa C

ann.

Soil characterisation site SE016.

Photograph: Bruce Billing. N
ortheast of Lucindale, M

id South E
ast, on the m

idslope (8%
) of a broad sand dune.Australian Soil Classification

Fragic, Sesquic, Aeric Podosol;
medium, non-gravelly, sandy / sandy, very deep.

Representative Soil Profile
Depth (cm) Description

0–18 Dark grey, soft, fine sandy loam with single 
grain structure.

18–92 Pinkish grey, bleached, fine sand with single 
grain structure.

92–162 Brown and brownish yellow, fine sand with 
single grain structure, organic-aluminium-iron 
accumulations with prominent iron colouration 
and minor clayey lamellae.

Note: This soil is formed from wind-blown sand, 
which forms part of a dunefield that is situated 
upon a Bridgewater Formation old coastal 
dune range (see Appendix 4 Section II 3b).

highly leached sand

  s
oi

l p
H

 (w
at

er
)  

   
  

cla
y 

co
nt

en
t (

%
)  

215

0

92

18

162

cm



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The wet highly leached sands make up 0.4% or 58 700 ha of Southern 
South Australia. They only occur in the South East, on Kangaroo 

Island and in the Mount Lofty Ranges—in similar areas to soil I1, but in 
wetter situations, and often in areas of higher rainfall. I2 soils commonly 
occur in the lower lying, wetter parts of sandy deposits, and are sometimes 
associated with hillside soaks. They are important in the South East in 
terms of extent and productive land use. I2 soils are associated most com-
monly with soil G3 (thick sand over clay), to a significant extent with soils 
H3 (bleached siliceous sand ), I1 (highly leached sand ) and N3 (wet soil ), and 
to a lesser extent with soils G5, B7, N1, B6 and B3. They grade to I1 soils 
as rainfall and wetness decrease, and to N3 soils as wetness increases.
These are deep to moderately deep, imperfectly to poorly drained, highly 
leached sandy soils. An organic-enriched, sandy to sandy loam surface soil 
overlies a bleached sandy layer, which is underlain by a subsoil containing 
accumulations of amorphous organic-aluminium and aluminium-silica 
complexes, with or without iron. A dark-coloured, firm to hard, cemented 
pan of  ‘coffee-rock’ can form the upper subsoil; brown to yellowish brown 
colours generally dominate the middle to lower subsoil. Subsoil textures 
typically range from loamy fine sand to fine sandy loam. Soil profiles are 
strongly acidic to acidic throughout. Substrate materials vary from sands 
to clays to soft sandstone. Drainage is restricted by low-lying topography, 
underlying clays, or relatively shallow watertables. On Kangaroo Island, 
underlying clay is often capped by a layer of ironstone gravel.
Inherent fertility is very low. Low clay content and strongly acidic condi-
tions (where present) severely limit nutrient retention capacity. Surface soil 
organic matter provides the major nutrient store. There are low levels of 
most soil-supplied plant nutrients, and it is difficult to maintain macronu-
trients at adequate levels. Nutrient leaching can be severe; even phosphorus 
will readily leach. Chemical impediments to root growth occur in the form 
of very low fertility and strong acidity, while cemented subsoil layers can 
present a physical barrier.
Dryland agricultural potential is usually low. The likelihood of leaching of 
nutrients is great, posing a threat to adjacent ground and surface waters; and 
soils readily acidify. However, most soil moisture is available for extraction 
by plant roots. Wind erosion is also an issue, and is exacerbated by strong 
water repellence; but low-lying situations and usually adequate vegetative 
cover provide protection. There is generally inadequate deep drainage for 
irrigation; although this depends on the degree of drainage restriction, 
plant species grown, and water quality. I2 soils are mostly used for grazing, 
or else support native vegetation remnants (where the biodiversity value 
is often considerable). In the South East, they occur in association with 
better drained I1 soils which are frequently used for forestry.

Statistics
Area of interest Hectares % 

area
Southern SA 58 700 0.4

Biophysical Regions
Central 2 450 0.4

Kangaroo Island 3 970 0.9

Northern 0 0.0

South East 52 260 1.7

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group I—soil I2 wet highly leached sand

Distribution (% area)
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Key Attributes
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Permanent pasture in a low-lying area with restricted drainage, situated among undulating rises and low hills, near Mount 
Compass on upper Fleurieu Peninsula. Here, I2 soils occur in association with G3–2 soils. This is an ancient glacial valley
with sandy in-fill, where soils are underlain by soft, massive sandstone. The tree-covered hills in the background form
the eastern edge of the Willunga Range, on which Group K soils are dominant.

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
H

014.

Soil characterisation site CK006.

Photograph: D
avid M

aschm
edt. W

est-northwest of V
ivonne Bay, K

angaroo Island, on a valley flat am
ong rises.Australian Soil Classification

Parapanic, Humic / Humosesquic, Aquic Podosol;
medium, non-gravelly, sandy / sandy, moderate.

Representative Soil Profile
Depth (cm) Description
0–12 Black, soft, loamy sand with single grain struc-

ture.
12–50 White, bleached sand with single grain struc-

ture.
50–75 Clayey sand with massive structure, firm to 

strong moist consistence, and 10% tongues of 
bleached sand. The upper 5 cm is a dark brown, 
moderately cemented pan of  ‘coffee-rock’ with 
prominent organic-aluminium accumulations. 
This caps dark reddish brown and strong brown 
material with prominent organic-aluminium-
iron accumulations that include 20–50% 
organic-rich nodules.

 75–98 Yellowish brown and strong brown, clayey 
sand with massive structure and organic-alu-
minium-iron accumulations that include >50% 
organic-iron rich fragments.

98+ Watertable.
Note: This soil is derived from wind-blown sand, at 

least some of which has washed into this low-
lying area.

wet highly leached sand
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Soil Group J—Overview Ironstone Soils
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Key Characteristics of the Group J Soils
Soil profiles contain an ironstone gravelly layer, and are formed in or over 
deeply weathered or highly ferruginous materials. Soils underlain by ferricrete 
at 50 cm or less, with or without a layer of ironstone gravel, are included.

Distribution
This map presents an overview of the distribution of Group J soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group J soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil J1—ironstone soil with alkaline lower subsoil

10–30% soil J1

>30% soil J2—ironstone soil

10–30% soil J2

>30% soil J3—shallow soil on ferricrete

10–30% soil J3
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group J—Overview Ironstone Soils

The Ironstone Soils make up 1.4% or 222 300 ha 
of Southern South Australia. This is the fourth-

least extensive of the fifteen Soil Groups. Nonetheless, 
Group J soils are widespread in high-rainfall environ-
ments where ancient, deeply weathered land surfaces 
remain: on Kangaroo Island plateaux; plains, rises and 
low hills on Lower Eyre Peninsula; and flattish hilltops 
in the Mount Lofty Ranges. Some also occur in low 
to very low rainfall parts of the Northern Biophysical 
Region on plateau or mesa surfaces. Lesser amounts 
of stream dissection on Lower Eyre Peninsula and 
Kangaroo Island have resulted in more continuous and 
widespread areas of ironstone soils than elsewhere. They 
are mostly used for permanent pasture, with annual 
clover–grass swards predominating; but annual dryland 
cropping is increasingly common, especially in relatively 
drier areas, and irrigated horticulture (e.g. wine grapes 
and seed potatoes) is becoming more important. Ow-
ing to infertility and impenetrable scrub, the ironstone 
soil areas—especially those on Kangaroo Island—were 
some of the last to be developed for agriculture in South 
Australia. However, the use of phosphorus fertiliser, 
trace elements and pasture legumes (particularly subter-
ranean clover) have greatly increased productivity, and 
where soils are well managed, productive potential is 
often high owing to favourable climatic conditions.

Soil Group J—Statistics

Area of interest Hectares (ha) % area
Southern SA 222 300 1.4

Biophysical Regions
Central 16 330 2.6

Kangaroo Island 115 770 26.2

Northern 4 390 0.1

South East 0 0.0

Murray Mallee 26 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 85 790 1.8

Soil profiles are characterised by the presence of iron-
stone gravel and/or ferricrete and underlying deeply 
weathered materials rich in kaolin clay. Topsoils are 
generally loamy, and most profiles are texture-contrast. 
These are old soils that have predominantly formed 
in situ from materials derived from bedrock after ex-
tended periods of weathering. However, sandy types 
have probably been influenced in more recent times by 
wind-blown sand; fine carbonate is also a more recent 
wind and rain borne addition in some profiles.
An ironstone plateau typically comprises the following 
layers: loamy topsoil with a subsurface layer containing 
ironstone gravel; yellowish brown clayey subsoil with 
some mottled colours; a ‘mottled-zone’ dominated by 
light grey and red kaolin clay; a pale-coloured ‘pallid-
zone’, often many metres thick, consisting of deeply 
weathered, kaolinite-rich material, bearing little to no 

resemblance to its parent rock; highly weathered rock; 
and then hard basement rock (especially metasandstone, 
metasiltstone or gneiss), often at considerable depth (e.g. 
10–20 m). Seams of resistant quartz also extend into 
the subsoil. In undulating country, because of natural 
erosion, depth to rock or ‘mottled-zone’ material are 
reduced (e.g. on western Kangaroo Island, where upper 
layers have been truncated, there is often less than 50 cm 
of soil above ‘mottled-zone’ substrate). It is likely that the 
‘pallid-zone’ acts as an aquifer; although in more highly 
dissected areas it may be absent or relatively thin.

Soil Profile and Condition
Topsoils are friable, and from 10 to 100 cm thick. The 
thickest occur on level, undisturbed plateau surfaces 
(e.g. the Kangaroo Island central plateau), while thinner 
topsoils occur in more undulating country. Sandy loam 
is the dominant topsoil texture, but sands are common 
and clay loams do occur. The organic-enriched surface 
soil is generally thin (<10 cm). Subsurface layers usually 
contain ironstone gravel, and are mostly pale coloured, 
but can be bleached (especially where sandy). Most pro-
files have a distinct textural break between topsoil and 
clayey subsoil. However, in slightly low-lying situations 
on plateaux, clay loamy to light clayey ironstone gravelly 
transitional layers are common; while in more highly 
dissected areas (e.g. Fleurieu Peninsula—where hard 
ironstone segregations derived from red ‘mottled-zone’ 
mottles have been observed), ironstone gravel can occur 
lower in the profile or be distributed throughout.
Seasonal waterlogging is very common. Perched water-
tables form on low permeability subsoil in winter and 
spring. Waterlogging is most severe in the highest 
rainfall districts, and in lower lying areas where it is 
exacerbated by seepage from adjacent higher ground. 
In severe cases, whole profiles are wet for periods of 
more than several weeks, resulting in very poor winter 
plant growth. The impact and duration of waterlogging 
is lessened on undulating land, while drainage can be 
improved by the installation of drains. On the wettest 
parts of plateau surfaces (e.g. drainage depressions and 
swampy flats at the head of creeks), ironstone gravel is 
largely absent and F1–2 and N3 soils dominate.
Subsurface layers can dry out very rapidly, and often 
contribute little to plant-available water or nutrient 
storage capacities, and so root growth within such lay-
ers is often sparse. In addition, waterlogged subsurface 
layers can restrict root access to the subsoil, as the 
roots of most plants are unable to grow in saturated 
conditions. Rapid drying of these layers at the finish 
of the rainy season can prevent subsequent access. The 
root systems of annual plants so-affected are therefore 
restricted to the surface soil, and are unable to utilise 
subsoil moisture and nutrients. This results in reduced 
water use, early senescence, lost productive potential, as 
well as increased deep drainage. Use of perennial plant 
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species, or the optimisation of early season growth via 
weed control and maintenance of soil fertility, can help 
to control this problem.
Subsoil colour typically varies from brownish yellow to 
olive-brown; although where drainage is good, subsoils 
are red, but this is rare in southern districts. Subdomi-
nant mottled colours of light grey, red and olive are very 
common, and these become more prominent with depth. 
Dull olive colours dominate in the wettest subsoils. (See 
Introduction Section CI 3.1 for a fuller description of 
soil colour in relation to soil drainage and wetness).
Clayey subsoils mostly have intermediate to poor struc-
ture. Tightly packed, small-size lenticular, polyhedral or 
blocky aggregates are usual in the highest rainfall areas, 
while coarse blocky, prismatic or columnar aggregation 
is common in drier areas. The underlying ‘mottled-zone’ 
provides a hostile environment for roots (owing to wet-
ness, infertility, strong acidity and soil toxicities), and 
so typically defines effective soil depth.
Plant-available waterholding capacity varies from mod-
erate to low (20–70 mm), depending on soil depth and 
gravel content. Where gravel occurs at or close to the 
land surface, abrasion of ploughshares and tynes can be 
significant and costly—minimum and no-till systems 
reduce this effect. Ferricrete layers limit soil water stor-
age and rooting depth; while root exploration of subsoils 
is restricted by structure, wetness and soil chemistry.

Chemistry and Inherent Fertility 
Most profiles are acidic to strongly acidic throughout; 
however, upper subsoils can be neutral, and middle to low-
er subsoils neutral to strongly alkaline. Inherent fertility 
is moderate to very low—sandy, strongly acidic soils have 
the lowest fertility. Organic-enriched surface soil provides 
a major nutrient store—although this may be only a very 
thin (<1 cm) organic mat in strongly acidic soils—but 
there is little organic content below this. Subsoils often 
have low nutrient retention capacity because of high 
kaolin-clay content (see Introduction Section CII 3.5).

Topsoils readily acidify, so liming should form part of 
any productive system. Subsoils can also be affected, 
but are much more difficult to treat. In addition, care 
must be taken to avoid over-liming, as it can induce 
manganese deficiency. The solubility of certain elements 
is greatly increased under strongly acidic conditions, to 
the point of toxicity—consequently, aluminium, man-
ganese, perhaps hydrogen, and even heavy metals such 
as cadmium, can pose problems for plant growth and 
health, and sometimes for animal and human health. It 
is therefore important to maintain pHH2O levels above 
5.5 (or pHCaCl2

 above approximately 4.5).

Most soil-supplied plant and animal nutrients can be 
deficient in Group J soils (e.g. nitrogen, phosphorus, 
potassium, sulfur, zinc, copper, manganese, molyb-
denum, cobalt, boron, selenium, and even calcium 
and magnesium), especially in the highest rainfall 
areas. Moreover, phosphorus is ‘fixed’  by ironstone, 
and thereby becomes unavailable for plant uptake. In 
addition, nutrient imbalances can occur (see Soil Group 
K—Overview; Introduction Section CII 3.10).

Leaching of nutrients with lateral seepage and deep 
drainage waters is an issue. Not only is productive 
potential decreased, but nutrient pollution of adjacent 
ground and surface waters can result. Excess water can 
also cause waterlogging in adjacent lower lying areas, 
and can exacerbate land salinisation in areas with rela-
tively shallow saline groundwater.

Erosion

Water erosion is not usually a major concern, as topog-
raphy is often gentle, and water tends to move laterally 
through subsurface layers rather than via overland flow. 
However, erosion can occur on sloping land, particu-
larly where topsoils are thin. Wind erosion is an issue 
on sandy soils, and is exacerbated by water repellence, 
although favourable climatic conditions and resultant 
good vegetative growth minimise the risk.

Group J soils

Constituent soils are differentiated by subsoil pH and fine carbonate content, as well as the presence of ferricrete 
at shallow depth (see Appendix 2—Soil Key). Three soils are described in the following pages and highlighted in 

the table below. Group J soils have traditionally been called ‘lateritic podsolics’; on Kangaroo Island, J2 soils are known 
as ‘Seddon gravelly soils’ (Northcote and Tucker 1948), and sandy J3 soils ‘Eleanor sands’ (Northcote 1946).

Soil Dominant type
of ironstone

Subsoil
Effective soil 

depthUpper subsoil 
pH

Mid–lower 
subsoil pH 

Nutrient reten-
tion capacity

J1 ironstone soil with alkaline 
lower subsoil ironstone gravel acidic to neutral alkaline to 

strongly alkaline moderately low 50–100 cm

J2 ironstone soil ironstone gravel acidic to strongly 
acidic

acidic to strongly 
acidic low 30–80 cm

J3 shallow soil on ferricrete ferricrete: predominantly 
cemented ironstone gravel

acidic to strongly 
acidic

acidic to strongly 
acidic very low <50 cm
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The ironstone soils with alkaline lower subsoil make up only 0.2% or 
32 300 ha of Southern South Australia. However, they are important 

on Lower Eyre Peninsula (accounting for >21 000 ha), and eastern parts 
of Kangaroo Island. Isolated patches occur in the driest and northernmost 
parts of the Northern Biophysical Region. These ancient soils occur on 
remnant parts of the landscape: plains, rises and low hills on Eyre Peninsula; 
plateau surfaces on Kangaroo Island; and plateau and mesa surfaces in the 
dry north. J1 soils are associated most commonly with soil J2 (ironstone 
soil ), and to a lesser extent with soils F2, K4, D7 and F1. They typically 
grade to J2 soils as rainfall increases.
These are moderately deep to deep, brown soils, with poorly structured 
subsoil, that have formed in deeply weathered sediments. Soil profiles are 
texture-contrast; loamy sand to sandy loam topsoils overlie clayey subsoils. 
Topsoils are friable, typically 15 to 50 cm thick, and usually include a 
bleached subsurface layer. Ironstone gravel is mostly concentrated in the 
subsurface layer. Subsoils are usually coarsely structured with prismatic or 
columnar aggregates, are often dispersive (at least in their middle to lower 
part), and are usually yellowish brown, or sometimes brownish yellow or 
olive-brown, with subdominant mottled colours (particularly olive, grey 
and red) that become more prominent with depth. Acidic to strongly acidic 
topsoils generally overlie acidic to neutral upper to middle subsoils, while 
middle to lower subsoils are alkaline to strongly alkaline and feature an 
accumulation of fine carbonate.
Inherent fertility is moderately low. Nonetheless, these are the most fertile 
of the Group J soils. Nutrient retention capacity is moderate to high in 
the clayey subsoil, but considerably less in the lighter textured topsoil. 
Subsoil calcium status is moderate to low. Seepage across the surface of 
clayey subsoils results in the loss of nutrients (e.g. nitrogen), especially 
where topsoils are sandy and strongly acidic. Phosphorus availability to 
plants is reduced owing to ‘fixation’  by ironstone gravel. Other chemical 
impediments to root growth may occur in the form of strong alkalinity in 
the middle to lower subsoil or aluminium toxicity in upper soil layers.
Dryland agricultural potential is moderate. Most root growth in the subsoil 
is limited to the surfaces of coarse aggregates; while restricted internal 
drainage results in seasonal waterlogging in the form of perched watertables 
(much of the rootzone can be affected by waterlogging for almost several 
months). Such conditions cause poor plant water-use efficiency. Seepage of 
water along subsoil surfaces exacerbates waterlogging downslope, and may 
aggravate watertable-induced salinity. Topsoils are subject to acidification; 
while water erosion can be a problem on sloping land. Irrigation potential 
is moderately low given the risks of salt accumulation and exacerbated 
waterlogging, with deep-rooted perennial crops particularly vulnerable. 
Dryland cropping and grazing are the most common land uses.

Statistics
Area of interest Hectares % 

area
Southern SA 32 300 0.2

Biophysical Regions
Central 0 0

Kangaroo Island 6 270 1.4

Northern 4 390 0.1

South East 0 0.0

Murray Mallee 30 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 21 640 0.5
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group J—soil J1 ironstone soil with alkaline lower subsoil

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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Key Attributes
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Agricultural land situated on a gently undulating plain underlain by deeply weathered clays, south of Wanilla on Lower Eyre 
Peninsula. Here, soils J1 and J2 occur in association with soil F1. Interceptor banks, designed to drain excess soil and
landscape water, are visible in the midground. In the distance is Marble Range. Less than 2 km south of
this plain, extensive spreads of coastal sand, within which largely non-arable B3–2 soils have
developed, have buried older, deeply weathered landscapes similar to that shown here.

Photograph: Peter Jeffery. Landscape im
age at soil characterisation site EL002.

Soil characterisation site CK011.

Photograph: Jam
es H

all. Southwest of K
ingscote, K

angaroo Island, on the northern edge of the H
aines Plateau.Australian Soil Classification

Ferric, Mottled-Subnatric, Brown Sodosol;
medium, moderately gravelly, sandy / clayey, moderate.

Representative Soil Profile
Depth (cm) Description
0–5 Very dark brown, loose, fibric (organic and 

fibrous), loamy sand with single grain structure 
and 20–50% ironstone gravel.

5–16 Massive structure. 5–13 cm: dark brown, loamy 
sand with >50% ironstone gravel. 13–16 cm: 
very pale brown, bleached, fine loamy sand 
with approximately 20% ironstone gravel.

16–42 Yellowish brown, fine sandy medium heavy clay 
with coarse prismatic parting to fine angular 
blocky structure, 2–10% ironstone gravel and 
minor quartz gravel.

42–80 Yellowish brown and yellow, very highly calcar-
eous, medium clay with weak, coarse prismatic 
parting to weak, angular blocky structure and 
>50% carbonate segregations.

80–118 Yellowish brown, light grey and dark red, me-
dium clay with angular blocky structure.

118–148 Yellowish brown, dark red and white, medium 
clay with weak, angular blocky structure. This 
is kaolin clay - rich, ‘mottled-zone’  material (see 
Appendix 4 Section II 9a).

ironstone soil with alkaline lower subsoil
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The ironstone soils make up 1.1% or 174 000 ha of Southern South 
Australia. These ancient soils are exclusive to higher rainfall parts of 

the state, where they are located on remnant parts of the landscape: plateau 
surfaces on Kangaroo Island (where they account for more than one-fifth 
of all soils); plains, rises and low hills on Lower Eyre Peninsula; and flattish 
hilltops in the Mount Lofty Ranges. J2 soils are associated most commonly 
with soil K4 (acidic sandy loam over brown or grey clay on rock), to a signifi-
cant extent with soils F1 (loam over brown or dark clay), F2 (sandy loam 
over poorly structured brown or dark clay) and J1 (ironstone soil with alkaline 
lower subsoil ), and to a lesser extent with soils K2, J3 and G3.
These are moderately deep, brown soils formed in deeply weathered sedi-
ments. Soil profiles are predominantly texture-contrast, with sandy loam to 
loamy sand topsoils and clayey subsoils. Topsoils are friable, and are typically 
10 to 80 cm thick. Subsurface layers are mostly unbleached and pale brown 
to brownish yellow in colour. Ironstone gravel is usually concentrated in a 
distinct subsurface layer, but can also occur in transitional layers between top-
soil and subsoil, lower in the profile, or be distributed throughout. Subsoils 
mostly have tightly packed, small-size, structural aggregates (polyhedral, 
lenticular or blocky), and are usually yellowish brown with subdominant 
mottled colours (particularly olive, grey and red) that become more promi-
nent with depth. Profiles are generally acidic to strongly acidic throughout, 
and are usually underlain by a ‘mottled-zone’ rich in kaolin clay. Occasionally 
profiles are underlain by ferricrete (at a depth of >50 cm).
Inherent fertility is low. Nutrient retention capacity is low to moderate in 
the subsoil, and low in the topsoil. Subsoil calcium status is generally low, 
and magnesium is usually the dominant cation, resulting in clays with 
poor drainage characteristics. Seepage across the surface of clayey subsoils 
results in nutrient loss (e.g. nitrogen), especially in sandy, strongly acidic 
topsoils. Phosphorus availability to plants is reduced owing to ‘fixation’  by 
ironstone gravel. Chemical impediments to root growth occur in the form 
of low fertility, strong acidity and toxic levels of aluminium, while tight 
clayey subsoils form a physical impediment.
Agricultural potential is moderate to moderately low. Poor fertility (a range 
of nutrients is commonly deficient) and soil acidification are major issues; 
while restricted drainage results in seasonal waterlogging in the form of 
perched watertables (much of the rootzone can be affected by waterlogging 
for almost several months). These conditions cause poor plant water-use 
efficiency. The ironstone gravel layer can be very dense and thick, and so can 
significantly reduce effective soil volume and waterholding capacity. Seep-
age of water along subsoil surfaces exacerbates waterlogging downslope, 
and may aggravate watertable-induced salinity. Irrigation poses risks of salt 
accumulation and exacerbated waterlogging, with deep-rooted perennial 
crops particularly vulnerable.

Statistics
Area of interest Hectares % 

area
Southern SA 174  000 1.1

Biophysical Regions
Central 16 150 2.6

Kangaroo Island 93 890 21.3

Northern 0 0.0

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 63 920 1.4
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group J—soil J2 ironstone soil

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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Key Attributes
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Native vegetation dominates regrowth on the plateau surface in the foreground of this scene—near Parndana on Kangaroo 
Island—which is dominated by J2 soils. The deep valley beyond, through which the Cygnet River runs, corresponds to the 
Snelling–Cygnet Fault, which separates the main central plateau from the northern plateau. A radiata pine plant-
ation is visible on the left-hand slope. Group K and L soils (especially soil K4) dominate the valley slopes.

Photograph: Jam
es H

all.

Soil characterisation site CK010.

Photograph: Jam
es H

all. E
ast of Parndana, K

angaroo Island,
on an upper slope (1%

) am
ong gently undulating rises on the central plateau.

Australian Soil Classification
Ferric-Sodic, Mesotrophic, Brown Chromosol;
thick, gravelly, loamy / clayey, moderate.

Representative Soil Profile
Depth (cm) Description
0–8 Very dark brown, soft to firm, fibric (organic 

and fibrous), fine loamy sand with single grain 
structure and 10–20% ironstone gravel.

8–40 Dark yellowish brown, light fine sandy loam 
with massive structure and >50% ironstone 
gravel.

40–54 Yellowish brown, medium clay with weak, 
fine subangular blocky structure and 10–20% 
ironstone gravel.

54–80 Yellowish brown and light brownish grey, me-
dium clay with fine angular blocky structure 
and 10–20% ironstone gravel.

80–113 Brownish yellow, light grey and dark red, me-
dium clay with weak prismatic parting to fine 
angular blocky structure and <2% ironstone 
gravel.

113–140 Yellowish brown, dark red and light grey, 
medium clay with weak, fine angular blocky 
structure. This is kaolin clay - rich, ‘mottled-
zone’ material (see Appendix 4 Section II 9a).

ironstone soil
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The shallow soils on ferricrete are the third-least extensive of all 61 soils, 
accounting for only 0.1% or 16 000 ha of Southern South Australia. 

They are almost exclusive to the higher rainfall parts of Kangaroo Island, 
on plateau surfaces, rises and plains. Characteristic native vegetation is 
dominated by low stringybark trees (Eucalyptus baxteri) and banksia shrubs 
(particularly on sandy types). J3 soils are associated most commonly with 
soil J2 (ironstone soil ), and to a lesser extent with soils K4 (acidic sandy loam 
over brown or dark clay on rock), F1 (loam over brown or dark clay), G3 (thick 
sand over clay) and H3 (bleached siliceous sand ).
These are shallow, sandy or loamy soils overlying ferricrete. Sandy types 
are the most common, and are probably associated with old incursions of 
windblown sand. There is no subsoil. Sandy types usually have a bleached 
subsurface layer, but in loamy types this layer is generally pale brownish 
yellow in colour. Dense ironstone gravel can occur in the lower part of the 
subsurface layer. The underlying ferricrete is up to one metre thick, and 
typically consists of strongly cemented ironstone gravel, although occasion-
ally it has massive structure. There is usually a thick to very thick layer of 
sandy loam with dense ironstone gravel below gravelly ferricrete, which 
can be bleached in whole or part; below this is mottled or grey-coloured 
kaolin-rich clay. Sandy to clayey sediments underlain by highly weathered 
rock generally occur below massive ferricrete.
Inherent fertility is very low to low. Soil profiles have little capacity to store 
and release nutrients. The organic matter content of the surface soil provides 
the only significant store of nutrients, especially in sandy types. Strongly 
acidic to acidic conditions occur throughout. Sandy types, particularly 
where strongly acidic, are extremely infertile, and leaching of nutrients (e.g. 
nitrogen) can be severe. Leachable nutrients include phosphorus, which 
is also ‘fixed’ by ironstone gravel and ferricrete. Chemical impediments to 
root growth occur in the form of very low fertility, strong acidity and toxic 
levels of aluminium; while ferricrete forms a physical barrier to roots.
Dryland agricultural potential is low to moderately low. Nonetheless, high 
rainfall conditions promote plant growth. Infertility and soil acidification 
are major issues, with most soil-supplied nutrients naturally deficient. Wa-
terholding capacity is limited by shallow soil depth and low clay content, 
while water repellence further restricts water storage and increases erosion 
risk. However, some plant roots may access moisture from underlying 
unconsolidated materials via fractures and solution holes in the ferricrete. 
Drainage is variable, and depends on position in the landscape, the extent 
of holes and fractures in the ferricrete, and depth to underlying clay. Excess 
water that seeps along the surface of the ferricrete or underlying clay, can 
exacerbate waterlogging downslope and/or aggravate watertable-induced 
salinity. Irrigation potential is mostly limited by low waterholding capacity, 
infertility, and the risk of irrigation-induced waterlogging.

Statistics
Area of interest Hectares % 

area
Southern SA 16 000 0.1

Biophysical Regions
Central 170 0.0

Kangaroo Island 15 610 3.5

Northern 0 0.0

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 230 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group J—soil J3 shallow soil on ferricrete

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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Key Attributes
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A landscape of gently undulating rises dominated by sandy J3 and J2 soils, northwest of Vivonne Bay on Kangaroo Island.
In the foreground, large fragments of ferricrete are visible; these were exposed by mechanical ripping during
preparation for planting of Tasmanian blue gum (Eucalyptus globulus)—a plantation is visible in
the near-background. Mt Taylor, a remnant of coastal sand spreads with a calcarenite core,
is visible in the background. Beyond this lies the Southern Ocean. 

Photograph: Jam
es H

all. Landscape im
age at soil characterisation site C

K
023,

looking toward site C
K

022 at the base of M
t Taylor (see representative profile im

age).

Soil characterisation site CK022.

Photograph: Jam
es H

all. A
djacent to M

t Taylor, K
angaroo Island, on an upper slope (3%

) am
ong rises.

Australian Soil Classification
Acidic, Petroferric, Bleached-Leptic Tenosol;
medium, slightly gravelly, sandy / –, shallow.

Representative Soil Profile
Depth (cm) Description

0–15 Very dark grey, loose, loamy sand with single 
grain structure. [This layer is overlain by 1 cm 
of drift sand.] 2–10% ferricrete fragments 
of 6–60 cm diameter occur on the land sur-
face—they were brought to the surface via 
mechanical ripping.

15–33 Greyish brown, bleached, loamy sand with 
single grain structure and approximately 2% 
ironstone gravel.

33–40 >90% ironstone gravel with greyish brown, 
bleached, loamy sand with single grain struc-
ture.

40+ Ferricrete: very strongly cemented ironstone 
nodules (see Appendix 4 Section II 9b).

shallow soil on ferricrete
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group K—Overview Shallow to Moderately Deep Acidic Soils on Rock
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Key Characteristics of the Group K Soils
Soil profiles are underlain by soft to hard basement rock at shallow to moder-
ate depth, and are strongly acidic to neutral throughout. However, soils are 
not shallow to very shallow over rock with little to no profile development 
(see Soil Group L), and do not have at least 20% ironstone gravel over a 
thickness of 10 cm or more together with underlying deeply weathered 
materials (see Soil Group J).

Distribution
This map presents an overview of the distribution of Group K soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group K soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil K1—acidic gradational loam on rock

10–30% soil K1

>30% soil K2—acidic loam over clay on rock

10–30% soil K2

>30% soil K3—acidic sandy loam over red clay on rock

10–30% soil K3

>30% soil K4—acidic sandy loam over brown or grey clay on rock

10–30% soil K4

>30% soil K5—acidic gradational sandy loam on rock

10–30% soil K5

228
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Shallow to Moderately Deep Acidic Soils on Rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group K—Overview Shallow to Moderately Deep Acidic Soils on Rock

The Shallow to Moderately Deep Acidic Soils on 
Rock make up 2.3% or 360 000 ha of Southern 

South Australia. This is the tenth-most extensive of 
the fifteen Soil Groups. The soils of the group occur on 
hillslopes underlain by basement rock, predominantly 
in high to very high rainfall areas (annual average 
>500 mm). They are widespread in the Mount Lofty 
Ranges, and are important on Kangaroo Island, in parts 
of the Northern Biophysical Region (the Clare Valley 
district, southernmost Flinders Ranges, Bundaleer Hills 
between Spalding and Jamestown, and near Kapunda), 
and in the Koppio Hills of Eyre Peninsula. The deeper 
and loamier types, in particular, are valuable agricultural 
and horticultural soils owing to favourable fertility, wa-
terholding capacity and drainage, as well as favourable 
coincident climate. The gentler slopes of the Adelaide 
Hills are especially favoured in these ways, and have 
the added advantage for horticulture of proximity to 
markets. However, closer living and urban expansion 
pose a tremendous threat to the productive use of these 
limited soil and land resources.

Soil Group K—Statistics

Area of interest Hectares (ha) % area
Southern SA 360 000 2.3

Biophysical Regions
Central 206 360 33.2

Kangaroo Island 86 290 19.5

Northern 52 670 1.6

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 14 730 0.3

Group K soils are formed in weathering basement 
rock: which occurs within one metre or so of the sur-
face and ranges from soft deeply weathered material 
or highly weathered saprolite to hard rock. Surface 
texture ranges from loamy sand to clay loam, while 
subsoils are predominantly clayey or clay loamy. Soil 
pH varies from neutral to strongly acidic. Soils have 
formed via the weathering of rock to sand grains and 
a range of clay minerals, coupled with the downward 
translocation of clay particles (see Introduction Sec-
tions CI 2.1.1, CII 3.5).

Stony surfaces and sporadic to frequent rocky outcrops 
are common in landscapes associated with Group K soils 
(e.g. eastern Mount Lofty Ranges). However, there are 
substantial areas that are largely rock free. Native vegeta-
tion is usually dominated by eucalypt species and varies 
from open woodland to dense sclerophyll forest.

Parent Material
The main parent rock types are siltstone, sandstone 
and greywacke, and their metamorphosed equivalents, 

including slate, shale, phyllite, schist, metasiltstone, 
metasandstone and quartzite. Gneiss and amphibolite 
are common in the Koppio Hills. Granite, limestone 
and basalt, common rock types elsewhere in Australia, 
are rare in the high rainfall hilly districts of South Aus-
tralia. Parent rock characteristics have a large bearing 
on the nature of the soil profile. For example, medium 
to coarse grained sandstone gives rise to sandy or sandy 
loam topsoils, whereas finer grained siltstone and slate 
give rise to loam or clay loam topsoils. (See Introduc-
tion Section CI 1).

Soil Profile and Condition
Surface soil condition ranges from soft and friable 
to hardsetting. The organic-enriched surface layer is 
typically about 10 cm thick. Subsurface layers are paler 
coloured and often bleached (especially in texture-
contrast soils), and generally contain coarse fragments 
(basement rock and quartz), frequently together with 
some hard segregations (ironstone gravel). Topsoils are 
usually between 10 and 30 cm thick, while the top-
soil–subsoil boundary varies from abrupt to gradual.

Seasonal waterlogging is common. Perched watertables 
occur in texture-contrast soils, particularly where 
subsoils are poorly structured. Waterlogging is more 
severe in the highest rainfall districts, especially on 
lower and gentler slopes where it is exacerbated by 
seepage and runoff from adjacent higher ground.

Subsoil colour and structure are variable. Subsoil colour 
reflects drainage status and, to a lesser extent, parent 
rock type. Brighter and redder colours indicate better 
drainage, while duller and less red colours indicate 
poorer drainage (see Introduction Section CI 3.1). 
Subsoils are usually brown, yellowish brown, reddish 
brown, red, brownish yellow, olive-brown or grey. Ad-
ditional subdominant mottled colours are also very 
common. Subsoil structure is mostly intermediate in 
nature: consisting of massive to moderately aggregated 
soil. In contrast, poorly structured subsoils consist of 
distinct, coarse blocky or prismatic aggregates.

Soil depth is determined by depth to parent rock, which 
varies from less than 50 to just over 100 cm. Large 
variations in soil depth commonly occur over short 
distances. Waterholding capacity varies with soil depth, 
stone and gravel content, as well as soil texture. Poor 
structure, waterlogging and low fertility can restrict 
plant root access to soil moisture, and thereby decrease 
plant-available water, which ranges from low to high 
(from 40 to approximately 150 mm).

Chemistry and Inherent Fertility
Inherent fertility varies from moderate to low, and is 
dependent on parent rock type, the degree of weather-
ing and leaching, clay content and type, organic mat-
ter content and pH. Profiles are generally slightly to 
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Shallow to Moderately Deep Acidic Soils on Rock

strongly acidic throughout, and have no fine carbonate 
(a reflection of the strong leaching associated with high 
rainfall). The most fertile profiles have organic-rich 
loam or clay loam surfaces, clayey subsoils, slight acidity 
throughout, and are underlain by partially weathered, 
fine-grained rock. The least fertile types have loamy 
sand surfaces, sandy clay loam subsoils, strong acidity 
throughout, and are underlain by kaolinised saprolite.
Topsoils readily acidify, so liming should form part of 
any productive system. Subsoils can also be affected, 
but are much more difficult to treat. However, care 
must be taken to avoid over-liming, as it can induce 
manganese deficiency. The solubility of certain elements 
is greatly increased under strongly acidic conditions to 
the point of toxicity—consequently, aluminium, man-
ganese, perhaps hydrogen, and even heavy metals such 
as cadmium, can pose problems for plant growth and 
health, and sometimes for animal and human health. It 
is therefore important to maintain pHH2O levels above 
5.5 (or pHCaCl2

 above approximately 4.5).
Phosphorus and nitrogen are widely deficient. Regular 
applications of phosphorus fertiliser are required to 
maintain productivity. Pasture legumes (especially 
subterranean clover) and/or nitrogen fertiliser are used 
to maintain nitrogen levels, while the breakdown of soil 
organic matter and plant residues usually provides the 
major source of plant-available nitrogen. (See Introduc-
tion Sections CII 3.1 preamble, 3.1.1, 3.1.2).
The most fertile Group K soils are only deficient in 
nitrogen and phosphorus. However, long-term re-
moval of vegetative farm produce (e.g. hay) can result 
in low levels of potassium, while sulfur levels are often 
marginal. Calcium and magnesium levels may also 
become marginal over time (see Introduction Sec-

tion CII 3.1.5), and deficiencies of the trace elements 
copper, zinc, manganese, boron and molybdenum are 
relatively common. Because of generally higher re-
quirements, deficiencies are most likely in horticultural 
crops. Moreover, all deficiencies are more common in 
the more strongly leached, acidic and sandier profiles. 
On such soils, low levels of selenium and cobalt may 
necessitate supplementation in animals. In addition, 
imbalances resulting in deficiencies can be an issue, 
with problems such as grass tetany in cattle (caused by 
low magnesium levels) and bitter pit in apples (caused 
by low calcium levels) often attributable to incorrect 
soil ratios of calcium, magnesium, potassium and other 
nutrients (see Introduction Section CII 3.10).
Leaching of nutrients with lateral seepage and deep 
drainage waters can be an issue. When this occurs, not 
only is productive potential decreased, but pollution of 
adjacent ground and surface waters can result. Excess 
water can also aggravate waterlogging in adjacent lower 
lying areas, and can exacerbate soil salinity in areas with 
shallow saline groundwater.

Erosion
Since Group K soils predominantly occur on sloping 
ground, nearly all are susceptible to water erosion. 
Sandier, looser surfaces, especially where thin and un-
derlain by poorly structured clay, are more erodible than 
loamier ones. Erosion risk is reduced, however, because 
of the good vegetative cover usually associated with 
favourable climate and the dominant productive land 
uses of permanent pasture and perennial horticulture. 
Potential for wind erosion is typically low. Erosion is 
most likely to occur on heavily grazed pastures after an 
extended dry period, or where land is cultivated bare 
in preparation for seeding or planting.

Group K soils

Constituent soils are differentiated by soil texture and texture profile (i.e. the abruptness and degree of the tex-
tural change between topsoil and subsoil): features that greatly influence fertility, erodibility and drainage (see 

Appendix 2—Soil Key). Five soils are described in the following pages and highlighted in the table below. Group 
K soils have traditionally been called brown, red, grey or yellow ‘podsolics’, depending on dominant subsoil colour.

Soil

Surface soil
Texture 
profile

Subsoil Typical plant
-available 

waterholding 
capacity

Most
common
texture

Typical
physical 

condition

Most
common

colour
Usual texture Typical

structure

K1 acidic gradational loam 
on rock

loam to clay 
loam

firm to 
hardsetting gradational brown to 

reddish brown
clay to clay 

loam
intermediate 

to good 80–150 mm

K2 acidic loam over clay on 
rock

loam to clay 
loam

hardsetting 
to firm

texture-
contrast

red to
reddish brown clay intermediate 

to good 100–150 mm

K3 acidic sandy loam over 
red clay on rock

sandy loam to 
loamy sand

firm to 
hardsetting

texture-
contrast red clay poor to 

intermediate 50–100 mm

K4 acidic sandy loam over 
brown or grey clay on rock

sandy loam to 
loamy sand firm to soft texture-

contrast
yellowish 

brown clay intermediate 40–100 mm

K5 acidic gradational sandy 
loam on rock sandy loam firm gradational brown to

dark coloured
sandy–silty loam 

to light clay
intermediate 
(usu. massive)

around
50 mm
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The acidic gradational loams on rock make up only 0.2% or 38 000 ha of 
Southern South Australia. However, they are of great importance to 

agriculture and horticulture in the higher rainfall parts of the Mount Lofty 
Ranges (especially the Adelaide Hills and southern Fleurieu Peninsula), 
and are common on the northern slopes of Kangaroo Island. Eucalypt 
forest dominated by stringybark (Eucalyptus obliqua) in the Mount Lofty 
Ranges, and by tall sugar gum (Eucalyptus cladocalyx) on Kangaroo Island, 
form characteristic native vegetation. K1 soils are predominantly situated 
on hillslopes, and are associated most commonly with soil K2 (acidic loam 
over clay on rock), to a significant extent with soils L1 (shallow soil on rock) 
and K4 (acidic sandy loam over brown or grey clay on rock), and to a lesser 
extent with soils K3, J2, F1, C2 and K5.
These are generally moderately deep, brown to reddish soils formed in rock. 
Soil profiles are gradational; topsoils of loam or clay loam grade to clayey 
or clay loamy subsoils. Surface soils are usually firm to hardsetting, and 
often contain gravels of basement rock and quartz with minor amounts 
of ironstone. Subsoils have intermediate to good structure, and are mostly 
brown or reddish brown. Profiles are slightly to strongly acidic throughout, 
and are generally underlain by saprolite derived from the weathering of 
fine-grained basement rocks (e.g. shale, siltstone, schist and phyllite).
Inherent fertility is moderate to low. Nutrient retention capacity is typi-
cally moderate to high in the surface soil and upper subsoil, but declines 
with depth, reaching low to very low levels within the underlying saprolite. 
Calcium status is also usually moderate to high in the surface soil, but 
similarly declines with depth. Impediments to root growth occur where 
strong acidity induces very low nutrient levels and high levels of soluble 
aluminium, or where underlying rock forms a physical barrier (although the 
mostly vertical strata typically allow some root penetration). A distinctive 
red variant of this soil occurs on some hilltops in the Mount Lofty Ranges 
(see representative profile image). It is characterised by iron-enriched 
gravel, highly weathered kaolinitic saprolite, as well as moderately low to 
low inherent fertility; and grades to soil J2 (ironstone soil ).
Dryland agricultural potential is generally moderately high. Waterholding 
capacity is moderate to high, and particularly where acidity is not strong, 
root growth extends into lower soil layers, and often into the underlying 
saprolite. Profiles are generally moderately well drained and erosion resist-
ant. However, acidification potential is high. Acidity control and fertility 
maintenance are the main management concerns. K1 soils often occur 
on quite steep slopes; nevertheless, they are widely used for horticulture 
(particularly apples, cherries and grapevines) in the Adelaide Hills because 
of favourable climatic conditions as well as soil physical and chemical 
properties. On Fleurieu Peninsula and northern Kangaroo Island they 
mostly support permanent pasture.

Statistics
Area of interest Hectares % 

area
Southern SA 38 000 0.2

Biophysical Regions
Central 33 920 5.5

Kangaroo Island 1 990 0.5

Northern 2 120 0.1

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group K—soil K1 acidic gradational loam on rock

Distribution (% area)
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SOIL GROUP K—SHALLOW TO MODERATELY DEEP ACIDIC SOILS ON ROCK  •

Key Attributes

fa
vo

ur
ab

le
< 

 >
un

fa
vo

ur
ab

le

In
he

re
nt

 F
er

til
ity

W
at

er
ho

ld
in

g 
C

ap
ac

ity
D

ra
in

ag
e

E
ro

di
bi

lit
y—

W
at

er
E

ro
di

bi
lit

y—
W

in
d

Su
rfa

ce
 S

to
ni

ne
ss

So
il 

St
ru

ct
ur

e—
Su

rfa
ce

So
il 

St
ru

ct
ur

e—
Su

bs
oi

l
D

ry
lan

d 
A

gr
icu

ltu
ra

l P
ot

en
tia

l
Irr

ig
at

ed
 A

gr
icu

ltu
ra

l P
ot

en
tia

l

Cherry and apple orchards, together with grapevines, on hillslopes west of Lenswood, in the inner Mount Lofty Ranges or 
Adelaide Hills. Pears are also grown in this area but mostly on lower slopes. K1 soils dominate these hillslopes, while K2
soils also occur. In addition, F1 soils are situated on lower slopes and L1 soils on the steepest, stoniest slopes and ridges.
Favourable soils and climate, as well as close proximity to major markets and transport facilities, make this an ideal 
environment for orchards. High-value, cool-climate wines, particularly chardonnay, riesling, sauvignon blanc,
pinot noir and sparkling styles are produced from grapes sourced from this area. In the background is the Mt
Charles Range, where land use is much less intense owing to less favourable climate, and less fertile, less
well-drained or shallower soils—the most common being K5, K4, K3 and L1.

Photograph: Jam
es H

all.

Soil characterisation site CH020.

Photograph: D
avid M

aschm
edt. South of Yankalilla, Fleurieu Peninsula, on an upper slope (16%

) am
ong low hills.

Australian Soil Classification
Haplic, Mesotrophic, Red Dermosol;
medium, slightly gravelly, loamy / clayey, moderate.

Representative Soil Profile
Depth (cm) Description

0–10 Dark reddish brown, firm loam with weak, 
fine granular structure and 2–10% ironstone 
gravel.

10–20 Reddish yellow, clay loam with massive struc-
ture and 2–10% ironstone gravel.

20–50 Yellowish red, medium heavy clay with strong, 
fine polyhedral structure and 2–10% ironstone 
gravel.

50–70 Yellowish red, medium heavy clay with strong, 
fine polyhedral structure and 10–20% mica-
ceous siltstone fragments (both hard, iron-
enriched and soft).

70–100 Brownish yellow, yellowish red and white, 
light clay with fine polyhedral structure and 
20–50% micaceous siltstone fragments (both 
hard, iron-enriched and soft).

100–164 Saprolite: very weak (soft), kaolinised mica-
ceous siltstone (metasiltstone).

acidic gradational loam on rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The acidic loams over clay on rock make up 0.5% or 82 800 ha of Southern 
South Australia. They are common in a number of the state’s higher 

rainfall districts: the Mount Lofty Ranges; the Clare Valley district, and 
northward into the Bundaleer Hills between Spalding and Jamestown; 
the southernmost extension of the Flinders Ranges; Kangaroo Island; the 
Koppio Hills of Eyre Peninsula; and the Kapunda district of the Lower 
North. K2 soils are predominantly situated on hillslopes, and are associated 
most commonly with soils L1 (shallow soil on rock) and K4 (acidic sandy 
loam over brown or grey on rock), to a significant extent with soils K1 (acidic 
gradational loam on rock), K3 (acidic sandy loam over red clay on rock) and J2 
(ironstone soil ), and to a lesser extent with soils F1, F2, C2 and D1.
These are generally moderately deep, brown to reddish soils formed in 
rock. Soil profiles are texture-contrast; topsoils of loam or clay loam overlie 
clayey subsoils. Topsoils usually have increasing clay content with depth, 
and often contain gravels of basement rock and quartz with minor amounts 
of ironstone. Surface soils are usually hardsetting to firm; subsurface layers 
are usually pale coloured. Subsoils are mostly red to reddish brown, but 
can be brown, grey or brownish yellow. They generally have intermediate 
to good structure; however, poor structure with coarse prismatic to blocky 
aggregates does occur, especially where subsoils are red. Profiles are neutral 
to strongly acidic throughout, and are directly underlain by saprolite derived 
from the weathering of fine-grained basement rock (e.g. siltstone, shale, 
slate, schist, phyllite, fine sandstone, gneiss and amphibolite), kaolinised 
saprolite (mostly derived from siltstone and sandstone) or fresh weather-
ing rock.
Inherent fertility is generally moderate. Nutrient retention capacity is usu-
ally moderate to high in the surface soil and subsoil—the highest capacity 
often occurs in the subsoil. Calcium status is typically moderate throughout 
the profile. Impediments to root growth occur where strong acidity induces 
very low nutrient levels and high levels of soluble aluminium, where subsoil 
structure is poor, or where underlying rock forms a physical barrier (al-
though the mostly vertical strata typically allow some root penetration).
Dryland agricultural potential is moderately high. There are usually no 
major barriers to root growth, so plant-available water storage is often high, 
and roots commonly grow to depths between 50 and 100 cm (or more where 
they penetrate fissures in the underlying rock); nonetheless, the potential for 
acidification is high. Profiles are generally moderately well to imperfectly 
drained, although perched watertables can form after heavy or prolonged 
rainfall. Under irrigation, there is a risk of irrigation-induced waterlogging 
and possibly salt accumulation. Acidity control, fertility maintenance, as 
well as surface structure improvement and erosion control, are the main 
management concerns. K2 soils mostly support permanent pasture, but are 
also used for horticulture (e.g. apples) and viticulture.

Statistics
Area of interest Hectares % 

area
Southern SA 82 800 0.5

Biophysical Regions
Central 43 630 7.0

Kangaroo Island 12 470 2.8

Northern 23 090 0.7

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 3 630 0.1
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group K—soil K2 acidic loam over clay on rock

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP K—SHALLOW TO MODERATELY DEEP ACIDIC SOILS ON ROCK  •

Key Attributes
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Orchards and eucalypt woodland on hillslopes, north of Lenswood in the Adelaide Hills. In this area, K2 soils have developed
in soft weathered shale and phyllite, K1–2 soils have developed in siltstones and fine sandstones, and L1 soils occur on the
more resistant quartzite rocks of the stony ridges. In the Mount Lofty Ranges, smooth-barked gums such as blue gum 
(Eucalyptus leucoxylon—pictured) and red gum (Eucalyptus camaldulensis—on wetter, lower slopes), tend to
dominate K2 soil areas, while stringybark (Eucalyptus obliqua) is characteristic of K1 soil areas, at least in
higher rainfall areas.

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
H

127.

Soil characterisation site CH125.

Photograph: D
avid M

aschm
edt. N

ear Lenswood, in the A
delaide H

ills, on a m
idslope (25%

) am
ong rolling low hills.

Australian Soil Classification
Haplic, Mesotrophic–Eutrophic, Red Chromosol;
medium, slightly gravelly, loamy / clayey, moderate–deep.

Representative Soil Profile
Depth (cm) Description

0–12 Dark brown, hardsetting loam with strong, fine 
granular structure and 2-10% phyllite gravel.

12–25 Dark reddish brown, clay loam with weak, 
fine granular structure and 10–20% phyllite 
gravel.

25–50 Red, medium heavy clay with strong, fine 
polyhedral structure, 10–20% brownish yel-
low saprolite inclusions and 10–20% phyllite 
gravel.

50–80 Red, medium clay with strong, fine polyhedral 
structure, 10–20% brownish yellow saprolite 
inclusions and 20–50% phyllite fragments.

80–131 Light clayey, yellowish red saprolite and red 
clay with >50% phyllite fragments.

Note: The underlying basement rock is moderately 
strong phyllite.

acidic loam over clay on rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The acidic sandy loams over red clay on rock make up 0.5% or 73 500 ha of 
Southern South Australia. They are widespread in the eastern Mount 

Lofty Ranges, and common in the Clare Valley district, the southernmost 
extension of the Flinders Ranges, the Koppio Hills of Eyre Peninsula, 
along the Snelling–Cygnet Fault on Kangaroo Island, and in the Kapunda 
district of the Lower North. K3 soils are usually situated on hillslopes, 
and are associated most commonly with soil L1 (shallow soil on rock), to a 
significant extent with soils K4 (acidic sandy loam over brown or grey clay 
on rock) and K2 (acidic loam over clay on rock), and to a lesser extent with 
soils D1, K1, F1, D7, K5, F2 and J2.
These are generally moderately deep, red soils formed in rock. Soil profiles 
are texture-contrast; topsoils of mostly massive sandy loam to loamy sand 
overlie red clayey subsoils. Topsoils are usually 10 to 30 cm thick, and 
often contain gravels of basement rock and quartz with minor amounts 
of ironstone. Surface soils are mostly firm to hardsetting; subsurface lay-
ers are usually pale coloured or bleached. Subsoils generally have poor to 
intermediate structure, the former consisting of coarse prismatic or blocky 
aggregates. Profiles are neutral to strongly acidic throughout, and are 
directly underlain by saprolite or fresh weathering rock. Underlying rock 
includes sandstone and siltstone (often partly metamorphosed), as well as 
phyllite, schist, quartzite, gneiss and amphibolite.
Inherent fertility is generally moderately low. Nutrient retention capacity 
is typically moderate to high in the surface soil, but considerably lower 
in the subsurface layer; subsoil capacity varies from high to low. Calcium 
status typically ranges from moderate to low. Impediments to root growth 
occur where strong acidity induces very low nutrient levels and high levels 
of soluble aluminium, where subsoil structure is poor, or where underlying 
rock forms a physical barrier.
Dryland and irrigated agricultural potential are moderate. Topsoils readily 
acidify and are highly erodible. Depending on depth to rock, plant-avail-
able waterholding storage is moderately low to moderate (from about 50 
to 100 mm). Profiles are imperfectly drained owing to poorly structured 
subsoils, which can be dispersive—resulting in seasonal perched watertables 
and waterlogging. Restricted drainage is often compounded by impervious 
beds in the underlying rock, which may contain moderate levels of salts. 
Seepages associated with these soils are commonly saline. Under irriga-
tion there are risks of salt accumulation and exacerbated waterlogging. 
Acidity control, fertility maintenance, erosion control, as well as salinity 
management (in some areas), are the main management concerns. K3 soils 
predominantly support permanent pasture, as the associated rocky and hilly 
terrain is generally not suitable for cropping, and restricted profile drainage 
does not favour irrigated horticulture.

Statistics
Area of interest Hectares % 

area
Southern SA 73 500 0.5

Biophysical Regions
Central 45 310 7.3

Kangaroo Island 1 900 0.4

Northern 15 220 0.5

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 11 100 0.2
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group K—soil K3 acidic sandy loam over red clay on rock

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP K—SHALLOW TO MODERATELY DEEP ACIDIC SOILS ON ROCK  •

Key Attributes
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Dry annual pasture on the rolling low hills of the western Koppio Hills, east of Edillilie on Lower Eyre Peninsula. These hill-
slopes—where K3 soils occur in association with J2 and K2 soils, together with some K4 and D7 soils—are mostly formed
of highly weathered gneisses and schists. Also, L1 soils occur on the steeper rockier slopes, while M2 and F2 soils domin-
ate within drainage depressions.

Photograph: K
en W

etherby. Landscape im
age at soil characterisation site EL143.

Soil characterisation site CH062.

Photograph: D
avid M

aschm
edt. South of M

t Barker, M
t Lofty R

anges, on a m
idslope (10%

) am
ong rolling low hills.

Australian Soil Classification
Bleached-Sodic, Eutrophic, Red Chromosol;
thick, non-gravelly, loamy / clayey, deep.

Representative Soil Profile
Depth (cm) Description

0–18 Very dark greyish brown, firm, sandy loam with 
massive structure.

18–30 Brown, bleached, light sandy loam with massive 
structure and 20–50% metasandstone gravel.

30–45 Red and yellowish brown, medium heavy clay 
with strong prismatic structure.

45–70 Dark red, dark yellowish brown and light ol-
ive-brown medium clay with strong prismatic 
parting to strong, angular blocky structure.

70–100 Red, light olive-brown and brownish yellow, 
medium clay with strong prismatic parting to 
strong, angular blocky structure.

100–135 Weathered, moderate strength metasandstone 
with 50% dark red, yellowish brown and grey-
ish brown, light medium clay with strong, 
angular blocky structure in rock fissures.

acidic sandy loam over red clay on rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The acidic sandy loams over brown or grey clay on rock make up 0.9% or 
141 000 ha of Southern South Australia, and are the most extensive of the 
Group K soils. They are widespread on Kangaroo Island and in the Mount 
Lofty Ranges; other concentrations occur in the Clare Valley district and 
southernmost Flinders Ranges. K4 soils are usually situated on relatively 
gentle hillslopes (especially upper slopes, summit surfaces and some plateau 
surfaces), and are associated most commonly with soils J2 (ironstone soil ) 
and L1 (shallow soil on rock), to a significant extent with soils K2 (acidic 
loam over clay on rock), F1 (loam over brown clay or dark clay), F2 (sandy loam 
over poorly structured brown or dark clay) and K3 (acidic sandy loam over red 
clay on rock), and to a lesser extent with soils K1 and D7.
These are generally moderately deep, brown soils formed in rock. Soil 
profiles are texture-contrast; topsoils of mostly sandy loam or loamy sand 
overlie clayey subsoils. Topsoils often contain gravels of basement rock and 
quartz with minor amounts of ironstone. Surface soils are mostly firm to 
soft, but can be hardsetting; subsurface layers are usually pale coloured or 
bleached. Subsoils are mostly yellowish brown, or sometimes brownish 
yellow or olive-brown; and usually have intermediate structure. Profiles 
are neutral to strongly acidic throughout, and are directly underlain by 
saprolite (mostly derived from sandstone and siltstone, which are often 
partly metamorphosed, as well as greywacke, schist, phyllite and gneiss) or 
kaolinised saprolite (mostly derived from sandstone or siltstone).
Inherent fertility is generally moderately low. Nutrient retention capacity 
is typically moderate to low in the surface soil, declines significantly in the 
subsurface layer, but is often moderate to high in the clayey subsoil—reten-
tion capacity commonly drops away again in saprolitic layers, particularly 
where kaolinised. Calcium status is usually moderate to low. Impediments 
to root growth occur where strong acidity induces very low nutrient levels 
and high levels of soluble aluminium, where subsoil structure is poor, or 
where underlying rock forms a physical barrier.
Dryland agricultural potential is moderate. The potential for acidification is 
high, while topsoils can be highly erodible. Soil depth is generally between 
50 and 100 cm, but gravel content can be considerable: so plant-available 
water storage is variable (from about 40 to 100 mm). Seasonal waterlogging 
and perched watertables are usual, while sporadic saline seepages are char-
acteristic of many areas. The risks of salt accumulation and exacerbated 
waterlogging under irrigation are significant. Acidity control, fertility 
maintenance, erosion control, as well as salinity management, are the main 
management concerns. K4 soils mostly support permanent pasture, some of 
which is irrigated. Horticulturally, potatoes were previously common, but 
grapevines and to some extent pome fruits are now more usual. Limited 
dryland cropping occurs where rock outcrop, steepness of slope and wetness 
are not major impediments (e.g. on parts of Kangaroo Island).

Statistics
Area of interest Hectares % 

area
Southern SA 141 100 0.9

Biophysical Regions
Central 65 700 10.6

Kangaroo Island 66 870 15.1

Northern 8 500 0.3

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group K—soil K4 acidic sandy loam over brown or grey clay on rock

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP K—SHALLOW TO MODERATELY DEEP ACIDIC SOILS ON ROCK  •
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Permanent pasture land, near Parawa on southern Fleurieu Peninsula. K4 soils mostly occur on upper slopes, while J2 soils 
dominate the flat-topped hills. Beef cattle, dairying, prime lambs and forestry are the dominant land uses in this area.

Photograph: D
avid M

aschm
edt.

Soil characterisation site CH017.

Photograph: D
avid M

aschm
edt. South of M

t C
om

pass, M
t Lofty R

anges, on a lower slope (8%
) am

ong low hills.

Australian Soil Classification
Bleached-Mottled, Mesotrophic, Brown Kurosol;
thick, slightly gravelly, loamy / clayey, moderate.

Representative Soil Profile
Depth (cm) Description
0–13 Dark brown, firm, light sandy loam with weak, 

fine granular structure, 2–10% metasandstone 
gravel and 2–10% quartzite gravel.

13–30 White, bleached, sandy loam with massive 
structure, 20–50% metasandstone gravel, and 
some ironstone gravel.

30–42 Yellowish brown, light clay with weak, fine 
subangular blocky structure.

42–56 Yellowish brown and red, medium clay with 
strong, fine polyhedral structure.

56–78 Yellowish brown, dark red and olive-yellow, 
light medium clay with fine polyhedral struc-
ture and 2–10% metasandstone fragments.

78–115 Yellowish brown, dark red and olive-yellow, 
light fine sandy clay loam with weak, fine poly-
hedral structure and 20–50% metasandstone 
fragments.

115–150 Highly weathered, weak, micaceous sandstone 
(metasandstone).

acidic sandy loam over brown or grey clay on rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The acidic gradational sandy loams on rock are the sixth-least extensive of 
all 61 soils, accounting for only 0.2% or 24 600 ha of Southern South 

Australia. They are concentrated in the eastern, central and inner Mount 
Lofty Ranges, northwestern coastal areas of Kangaroo Island, and the 
southernmost extension of the Flinders Ranges. K5 soils are usually situ-
ated on moderate to steep hillslopes, and are associated most commonly 
with soils L1 (shallow soil on rock) and K4 (acidic sandy loam over brown or 
grey clay on rock), and to a lesser extent with soils K3, K1–2 and F1.

These are moderately deep to shallow, stony brown soils formed in rock. 
Soil profiles are gradational; generally sandy loam topsoils grade to sandy, 
silty clay loam, loam or light clay subsoils. Surface soils are usually firm, 
but can be soft or hardsetting. Subsoils are usually brown or dark coloured, 
and typically have intermediate structure that is massive or weakly aggre-
gated. Profiles often contain abundant rock fragments, and are slightly to 
strongly acidic throughout. Underlying rocks are predominantly sandstone 
and siltstone, which are often partly metamorphosed, as well as schist and 
phyllite. K5 soils on Kangaroo Island are usually finer grained and more 
fertile than their  ‘mainland’ counterparts.

Inherent fertility is low to moderate. Nutrient retention capacity is typi-
cally moderate to high in the surface soil, but often declines significantly 
with depth; calcium status follows a similar pattern. Impediments to root 
growth occur where nutrient levels are very low (related to clay content 
and acidity), where soluble aluminium levels are high (under strongly acidic 
conditions), or where underlying rock forms a physical barrier.

Dryland agricultural potential is moderately low. Water storage capacity 
is restricted by shallow depth and stone content, although the underlying 
saprolite often has some storage capacity—plant-available waterholding 
capacity is usually moderately low (around 50 mm), while soil depth is com-
monly about 50 cm. Profiles are mostly well to moderately well drained, but 
impervious beds in the underlying rocks can prevent deep percolation. In 
addition, downslope seepage is common, and this is often saline. In many 
areas, high rainfall levels contribute to soil acidification. The sandiest soils 
will most readily acidify and are also the most erosion prone. Moderate to 
heavy grazing pressure, combined with low productivity in some areas, can 
result in low levels of vegetative cover and increased erosion risk after dry 
periods. Irrigation potential is limited by low waterholding capacity, steep 
slopes (in many areas), rockiness, as well as restricted deep drainage (in 
some areas). Fertility maintenance, acidity control, surface cover retention 
to prevent erosion, together with salinity management where applicable, are 
the key management concerns. K5 soils predominantly support permanent 
pasture, as steepness of slope and/or rocky outcrops effectively prevent 
cropping; or else they support native vegetation.

Statistics
Area of interest Hectares % 

area
Southern SA 24 600 0.2

Biophysical Regions
Central 17 800 2.9

Kangaroo Island 3 060 0.7

Northern 3 740 0.1

South East 0 0.0

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group K—soil K5 acidic gradational sandy loam on rock

Distribution (% area)

>30
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Key Attributes
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K5 soils are common on the stony slopes of the eastern Mount Lofty Ranges, which mostly support permanent pasture. The 
pictured hills, near Tungkillo, show dry annual pasture in summer. Note the remnants of a dry-stone wall, built by
the district’s pioneers.

Photograph: D
avid M

aschm
edt. 

Soil characterisation site CH030.

Photograph: D
avid M

aschm
edt. Southeast of Birdwood, eastern M

t Lofty R
anges, on a m

idslope (7%
) am

ong low hills.

Australian Soil Classification
Bleached-Acidic, Mesotrophic, Brown Kandosol;
medium, gravelly, loamy / silty, moderate.

Representative Soil Profile
Depth (cm) Description

0–10 Very dark brown, fine sandy loam with massive 
structure, 10–20% metasandstone gravel, 2–
10% quartz gravel and 2–10% metasandstone 
fragments on the land surface.

10–25 Very pale brown, bleached, fine sandy loam with 
massive structure and >50% metasandstone 
gravel.

25–45 Dark yellowish brown, yellowish brown 
and dark red, silty clay loam with weak, fine 
subangular blocky structure and >50% meta-
sandstone gravel.

45–100 Highly weathered, very weak (soft), meta-
sandstone in the form of silty loam with mas-
sive structure.

100–120 Highly weathered, weak, micaceous sandstone 
(metasandstone).

acidic gradational sandy loam on rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group L—Overview Shallow Soils on Rock
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Key Characteristics of the Group L Soils
Soil profiles are shallow to very shallow (i.e. 50 cm or less), overlie basement 
rock, and have little to no profile development. Associated rock outcrop is 
common, and areas dominated by these soils are usually non-arable owing 
to rockiness and/or steepness. Shallow soils over calcrete or ferricrete are not 
included (see Soil Groups B and J, respectively).

Distribution
This map presents an overview of the distribution of Group L soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of soil L1 (shallow soil on rock).

>30% soil L1—shallow soil on rock

10–30% soil L1
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Shallow Soils on Rock
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group L—Overview Shallow Soils on Rock

The Shallow Soils on Rock make up 3.9% or 612 200 ha 
of Southern South Australia. This is the seventh-most 
extensive of the fifteen Soil Groups. The soils of the 
group are widespread in hilly districts (see soil L1 
description for more details).

Soil Group L—Statistics

Area of interest Hectares (ha) % area
Southern SA 612 200 3.9

Biophysical Regions
Central 108 040 17.4

Kangaroo Island 13 550 3.1

Northern 391 800 12.1

South East 1 090 0.0

Murray Mallee 2 590 0.1

Yorke Peninsula 120 0.0

Eyre Peninsula 95 030 2.0

Soils are characterised by shallow to very shallow depth, 
rockiness, weak profile development, and underlying 
basement rock. The most common rocks are quartzite, 
sandstone–metasandstone, siltstone–metasiltstone, 
tillite, schist, gneiss, granite and phyllite. Group L 
soils are essentially weathering products of their par-
ent rock. The principal influence of the rock on soil 
characteristics is on particle size. Climate also has a 
significant influence: soils in higher rainfall districts are 
generally more strongly leached and acidic than those in 
lower rainfall environments. Rainfall effects are readily 
observed as bleached subsurface layers in high rainfall 
areas, and accumulations of wind-deposited secondary 
carbonates in low to moderate rainfall areas.
By definition, Group L soils only occur where basement 
rock has near-surface expression. This predominantly 
occurs on hillslopes, where natural erosion ensures that 
soil or sediments do not accumulate. In these situations, 
soil material is removed by erosion almost as quickly as it 
is formed—so steeper slopes usually have the shallowest 
and least developed soils. The rate of soil formation is 
primarily affected by the strength and chemical stability 
of the parent rock together with environmental–climatic 
conditions. Silica-rich rocks such as quartzite are highly 
resistant to weathering and, therefore, tend to occupy 
the highest parts of the landscape. Additionally, moist 
environments favour chemical weathering. Conse-
quently, rates of soil formation tend to be greatest in 
soft rock in wetter areas. The equilibrium between soil 
loss and formation only occurs on moderate to steep 
slopes in wetter districts, but in the driest areas, shallow 
soils can occur on very gentle slopes.
Not all erosion, however, is natural. Particularly in low 
to very low rainfall areas, clearing, as well as grazing 
and trampling by livestock and feral animals (e.g. rab-
bits and goats), have disturbed soil and vegetation, and, 
especially during droughts, accelerated erosion has 

occurred as a result. Episodes of accelerated erosion 
were particularly severe during the early periods of 
agricultural and pastoral development. Land managers 
are now aware of the fragility of many South Austral-
ian soils and landscapes and have generally adopted 
management systems to minimise erosion.

Native vegetation cover varies depending on underlying 
rock type and rainfall. It ranges from spinifex grass-
land or grassland with yacca (Xanthorrhoea species), 
to sheoak woodland, especially with drooping sheoak 
(Allocasuarina verticillata), to low and dense heath or 
sclerophyll scrub with mallee-habit eucalypts, to sclero-
phyll forest dominated by eucalypt trees.

Parent Material by Geological Zone
The following discussion focuses on regional variations 
in bedrock geology and corresponding soil variation.

The Adelaide Geosyncline

By far the dominant ‘highland’ region of South Austral-
ia, this belt of hills and uplands extends over 1000 km, 
and encompasses the entire length of the Mount Lofty 
and Flinders Ranges, Kangaroo Island and the Olary 
Ranges region, and has outliers in the Broken Hill 
region and elsewhere. Most rocks in this zone formed 
from sea-floor sediments, the deposition of which 
spanned nearly 350 million years, beginning approxi-
mately 850 million years ago (Drexel et al. 1993; Drexel 
and Preiss 1995). The original sediments were laid down 
in successive beds, ranging in thickness from a few to 
thousands of metres. They included sands and silts, 
some clays, as well as the occasional bed of calcareous 
material. Consolidation of sandy–silty beds and glacial 
till gave rise to sandstone, siltstone and tillite (the most 
common rocks of this zone). Limestone and dolomite 
formed from calcareous sediments. Clayey impurities in 
sandy beds gave rise to ‘dirty’ sandstone and greywacke, 
while high-clay-content layers consolidated into shale, 
claystone and mudstone. Subsequent modification of 
rocks by heat and pressure during mountain building 
has been considerable. Partial melting of silica grains 
in rock and subsequent recrystallisation on cooling 
has been widespread. In very sandy beds, sand grains 
fused together with additional silica, forming quartzite 
upon cooling. Where silica-rich fluids ran into seams, 
they cooled to form reefs of quartz. A range of ‘meta-
morphic’ rocks, therefore, developed from the original 
‘sedimentary’ rocks.

The range–valley landscapes of the Northern Agricul-
tural Districts feature ridge crests of resistant quartz-
ite, upper slopes of resistant tillite or sandstone, and 
lower lying, more gently undulating land underlain by 
siltstone or shale. Soils on quartzite and tillite are very 
stony, shallow loamy sands to loams. Siltstone (the 
most widespread rock) gives rise to loamy soils that 
are often silty or fine sandy. Metamorphism of siltstone 
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Shallow Soils on Rock

and finer grained rocks produced phyllite and slate, the 
latter particularly giving rise to shallow clay loamy or 
even clayey soils. Subsoil accumulations of secondary 
fine carbonate are common in this region.
Sandstone and siltstone dominate the Mount Lofty 
Ranges. Here, sandstone gives rise to shallow, stony, 
sandy soils with bleached subsurface layers and acidic 
natures, while the shallow loams formed on siltstone are 
also acidic, but tend to have pale-coloured subsurface 
layers. In the eastern ranges, most rocks were originally 
greywacke, with high silica and some fine-grained con-
tent: these ‘Kanmantoo Group’  rocks were subjected 
to intense metamorphism, resulting in a high degree 
of recrystallisation of quartz and other minerals. As a 
result, many rocks are highly resistant to weathering, 
as evidenced by extensive rocky outcrop. Mica-rich and 
softer schist, which occurs between the quartzitic bands, 
gives rise to sandy soils. Kanmantoo Group rocks also 
dominate Kangaroo Island and Fleurieu Peninsula, 
but outcrops are rare as they have been subjected to 
extended periods of deep weathering. As such, most 
Group L soils in these areas occur in dissected parts of 
the landscape (e.g. on gully and steep coastal slopes).
Eyre and Yorke Peninsulas
The rocks underlying Eyre and most of  Yorke Peninsula 
form part of the continent’s crystalline basement and 
are much older than those of the Adelaide Geosyncline. 
The original granitic and ancient sedimentary rocks 
were strongly metamorphosed to gneiss, schist and 
quartzite. Yorke Peninsula has very few Group L soils, 
as topography is gentle and rock outcrop and near-
surface expression are rare, whereas Eyre Peninsula has 
numerous examples on hills. The Koppio Hills have 
been subjected to deep weathering, so most Group L 
soils occur on steeper slopes where erosion has kept 
fresh rock close to the surface. Profiles are mostly acidic 
to neutral, gravelly sandy loams, reflecting the coarse-
grained nature of the parent rocks. In the Cleve Hills, 
where rainfall is lower, secondary subsoil carbonates are 
common and pH levels are higher. The most noticeable 
occurrences of Group L soils on Eyre Peninsula are on 
isolated hills, which rise abruptly from an otherwise flat 
to gently undulating landscape. In the southwest and 
east, the spectacular Marble Range, North and South 
Blocks, Darke Peak, Caralue Bluff and other steep rocky 

hills, are covered by either shallow, stony, sandy loams 
or outcropping quartzite or gneiss. Exposed intrusions 
of granite also occur on Eyre Peninsula, with shallow, 
very gritty, loamy sands situated on the margins of 
impressive, granitic hills, boulders and outcrops.
Murray Mallee and South East
This sedimentary basin has no basement rock high-
lands. However, Group L soils are a distinctive, albeit 
minor component of the landscape. They occur on 
exposed granitic intrusions in a broad arc from east 
of Kingston S.E. through Coonalpyn to the Mon-
arto–Palmer area. In the latter vicinity, watercourse 
dissection has exposed Kanmantoo Group rocks of the 
adjacent Mount Lofty Ranges. Both the granite and 
metamorphosed Kanmantoo rock are coarse grained, 
and so give rise to shallow, gravelly, loamy sands that 
are associated with prominent outcrops.

Land Use and Management
Group L soils are predominantly non-arable, and so 
have limited agricultural use. Many areas have never 
been cleared and so retain important remnants of native 
vegetation and habitat within the state’s agricultural 
areas across a diverse climatic range. Where clearing 
for grazing has occurred, water erosion risk can be sig-
nificant. Risk is mitigated, however, by surface stones 
and the usually adequate vegetative cover in higher 
rainfall districts. Livestock grazing must be carefully 
managed to maintain adequate vegetation at all times, 
particularly in drier districts, where cover is often sparse 
and feral animal control is required.
Low waterholding capacity limits productivity. None-
theless, roots may access additional moisture from 
fissures and joints in near-vertically dipping rock 
strata (a feature of the Adelaide Geosyncline). Low 
waterholding capacity, limited plant water use, as well 
as steeply dipping strata, facilitate deep drainage beyond 
the rootzone and high recharge levels into groundwater. 
Phosphorus fertiliser and pasture legumes are used to 
maintain productivity. However, fertiliser and seed can 
normally only be applied by aerial application because 
of rough and steep terrain. Large areas were formerly 
treated in this way, but grazing returns seldom warrant 
the cost. The trend in recent times has been a reversion 
to volunteer pasture species, including native grasses.

Group L soil

Only one subgroup soil has been established for this Soil Group. Soil texture and underlying rock type vary 
considerably, but additional divisions were considered unwarranted as variations have little effect on land-

use options. The soil is described in the following pages and is highlighted in the table below. Group L soils have 
traditionally been called ‘lithosols’ or ‘skeletal soils’.

Soil Typical soil texture Plant-available waterholding capacity
L1 shallow soil on rock sandy loam, loam, clay loam, silty loam or loamy sand low to very low (<40 mm)
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The shallow soils on rock are the seventh-most extensive of all 61 soils, 
accounting for 3.9% or 612 200 ha of Southern South Australia. They 

occur wherever basement rock has near-surface expression: mostly the 
summits and steeper slopes of ranges and hills (including escarpment, gully 
and coastal slopes). Surface stone and rock outcrop are characteristic of L1 
landscapes. L1 soils are widespread in the Mount Lofty Ranges, Northern 
Biophysical Region, and Cleve and Koppio Hills of Eyre Peninsula (where 
they also occur on isolated hills), and are significant on Kangaroo Island. 
They are rare in areas of low relief (where basement rocks are often deeply 
buried) such as the Murray Mallee – South East, Yorke Peninsula, the 
Gulf Plains, as well as much of Eyre Peninsula—although isolated granitic 
rock highs occur in the Murray Mallee and South East, as well as on Eyre 
Peninsula. L1 soils are associated most commonly with soil A2 (calcareous 
loam on rock), to a very significant extent with soils D1 and C2 as well as 
basement rock outcrop, to a significant extent with soils D7, K4–2 and B2, 
and to a lesser extent with soils A5, D4, A3, K1, K5, A4 and D3.
These are shallow to very shallow, stony brown or red soils formed in rock. 
Textures are predominantly sandy to clay loam, often with high silt content. 
A typical topsoil comprises an organic-enriched surface soil and a subsur-
face layer that is pale coloured or occasionally bleached. Surface physical 
condition is variable, although hardsetting surfaces are common, especially 
in drier districts. Subsoils (where present) are weakly developed, and are 
characterised by an accumulation of fine carbonate, a slight increase in clay 
content, or clay-rich veins in rock fissures and joints. Soil profiles often 
contain abundant basement rock fragments, sometimes with quartz from 
resistant seams and/or ironstone gravel. Soil pH is variable, but extremes 
are unusual. The boundary between the soil and bedrock varies from abrupt 
to gradual, according to rock strength and resistance to weathering.
Inherent fertility ranges from low to moderate, and is dependent on clay and 
organic matter content, pH, fine carbonate content, as well as the extent of 
leaching. In lighter textured soils, most nutrient retention capacity is associ-
ated with surface soil organic matter. The main barrier to root growth is the 
underlying rock, but some roots may penetrate rock fissures and joints.
L1 soils are predominantly non-arable and, therefore, are of limited agri-
cultural value. Cultivation is usually impossible because of rockiness and 
steepness; but even where cultivable, cropping is often unsuccessful because 
of low soil waterholding capacity. Both dryland and irrigated agricultural 
potential are restricted. Plant-available waterholding capacity is limited by 
shallow soil depth and stone content (there is usually <40 and often <20 mm 
of water storage). Drainage is generally good, mostly because of elevated 
position and sloping topography. Where L1 soils have been cleared, they 
almost exclusively support grazing; while uncleared areas support important 
remnants of native vegetation and animal habitat.

Statistics
Area of interest Hectares % 

area
Southern SA 612 200 3.9

Biophysical Regions
Central 108 040 17.4

Kangaroo Island 13 550 3.1

Northern 391 800 12.1

South East 1 090 0.0

Murray Mallee 2 590 0.1

Yorke Peninsula 120 0.0

Eyre Peninsula 95 030 2.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group L—soil L1 shallow soil on rock
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Key Attributes
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Very low rainfall pastoral country, beyond the margins of the Northern Agricultural Districts, northeast of Burra. In the
foreground is a rocky ridge with L1 soils and outcrops of ancient siltstone. This is the most-eastern ridge of the Ade-
laide Geosyncline in this area, beyond which lies the expanse of the Murray Basin (the northern Murray Plains
are pictured). Deeper soils occur on the lower slope alluvial fans (mostly A3–4 soils) and on the distant plains
with sporadic but wide drainage depressions (mostly A6, A4 and D4 soils). Chenopod shrubs and annual
grasses form the dominant vegetation.

Photograph: Bruce Billing.

Soil characterisation site SG019.

Photograph: Jam
es H

all. N
orth of Palm

er, eastern M
t Lofty R

anges, on a lower slope (10%
) am

ong rolling hills.Australian Soil Classification
Basic, Lithic, Leptic Tenosol;
medium, moderately gravelly, loamy / –, very shallow.

Representative Soil Profile
Depth (cm) Description

0–20 Dark reddish brown, hardsetting, coarse sandy 
loam with massive structure and 20–50%  
quartzite gravel and rock fragments.

20–40 Quartzite rock with red and dark greyish 
brown, medium heavy clay with fine polyhedral 
structure in rock fissures (constituting approxi-
mately 10% of layer volume).

40–122 Quartzite rock.

shallow soil on rock
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Soil Group M—Overview Deep Uniform to Gradational Soils
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Key Characteristics of the Group M Soils
Soil profiles are gradational to uniform, and normally overlie unconsolidated 
sediments. However, no soil layer contains more than 20% fine carbonate 
(see Soil Group C), and soils are not underlain by calcrete or limestone at 
50 cm or less (see Soil Group B), are not sandy throughout unless stony or 
gravelly (see Soil Group H), are not cracking clays (see Soil Group E), and 
are not calcareous throughout (see Soil Group A).

Distribution
This map presents an overview of the distribution of Group M soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group M soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil M1—deep sandy loam

10–30% soil M1

>30% soil M2—deep friable gradational clay loam

10–30% soil M2

>30% soil M3—deep gravelly soil

10–30% soil M3

>30% soil M4—deep hard gradational sandy loam

10–30% soil M4
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group M—Overview Deep Uniform to Gradational Soils

The Deep Uniform to Gradational Soils make 
up 1.5% or 234 200 ha of Southern South Aus-

tralia. This is the fifth-least extensive of the fifteen 
Soil Groups. Nevertheless, the soils of the group are 
distributed widely throughout a number of regions, 
and include some of the most productive soils in the 
state (particularly M2 soils). With sound manage-
ment, many Group M soils have high potential for 
dryland cropping, irrigated horticulture or permanent 
pasture. In addition, as they often occur in or near 
watercourses, many have never been cleared, and so 
support important stands of native vegetation and areas 
of native habitat. They are of particular significance 
in the Northern Biophysical Region (including the 
Northern Adelaide Plains horticultural district and 
the Barossa Valley), the Lower South East, the Central 
Biophysical Region (including the McLaren Vale and 
Langhorne Creek wine districts), on Kangaroo Island, 
in the Koppio and Cleve Hills of Eyre Peninsula, and 
on the upper Murray River valley floodplains.

Soil Group M—Statistics

Area of interest Hectares (ha) % area
Southern SA 234 200 1.5

Biophysical Regions
Central 26 640 4.3

Kangaroo Island 13 270 3.0

Northern 101 090 3.1

South East 48 690 1.6

Murray Mallee 22 250 0.8

Yorke Peninsula 0 0.0

Eyre Peninsula 22 260 0.5

Group M soils are predominantly formed from alluvial 
or outwash sediments, and generally occur in low-lying 
areas in or near hilly country. In some areas the alluvium 
has been transported great distances (e.g. on the Murray 
River valley floodplains or in some parts of the South 
East). Typical topographic situations include creek flats, 
drainage depressions, old lagoon or lake floors, flood-
plains, old alluvial plains, alluvial fans, lower slopes, and 
flats in undulating landscapes. However, some Group 
M soils are situated higher in the landscape, and are 
formed on relict sediments or materials formed in 
situ from the weathering of underlying rock. In some 
areas, wind-deposited materials have had a significant 
influence on soil properties.

Soil profiles are gradational to uniform; textures range 
from loamy sand to clay. There is often a gradual and 
sometimes imperceptible change from the surface soil 
to subsoil. Some profiles contain minor to moderate 
subsoil accumulations of fine carbonate (but no more 
than 20% in any layer). Many soils contain stone 
and/or gravel—which dominate M3 soils. Profiles are 
generally underlain by unconsolidated materials, but 

can be underlain by calcreted limestone or calcarenite 
(especially on the South East Coastal Plain).

The nature of Group M soils is very dependant on 
the nature of source materials. Coarse-grained types 
(soils M1 and M3) have formed predominantly 
from sediments transported by water from sources of 
coarse-grained materials (e.g. nearby hills and rises 
composed of sandstone, schist or granite, or mantled 
by wind-deposited sands). Fine-grained types (soils M2 
and M4) have formed predominantly from sediments 
transported by water derived from sources of fine-
grained materials (e.g. nearby hills and rises composed 
of siltstone, shale or slate). Stony and gravelly soils have 
mostly formed in alluvial and colluvial deposits, as well 
as in glacial stone or boulder beds.

Water-flow energy has an influence on sediment depo-
sition and subsequent soil formation. Coarse-grained 
materials are carried by high-energy water and are often 
deposited close to the main channels of watercourses. 
Fine-grained materials more readily remain in suspen-
sion, and are more likely to settle out of low-energy 
water on broad floodplains distant from main channels, 
in lagoons and lakes, and where drainage depressions 
dissipate in the landscape.

Group M soils are often relatively young, so soil forma-
tion processes, including the downward translocation 
of clay and leaching of nutrients, are less pronounced 
than in many other soils. In areas where soils are very 
young and alluvial deposition is frequent, profiles may 
exhibit distinct alluvial layering. For example, sandy and 
gravelly seams or lenses can be sandwiched between 
layers of finer texture.

Surface and Subsoil Condition
Surface and subsoil physical condition are variable. The 
deep sandy loam types (soils M1 and M3) generally 
have friable surfaces and massive but friable subsurface 
and subsoil layers. The more finely textured types (soils 
M2 and M4) have surfaces that range from well struc-
tured to hardsetting and massive or cloddy, and subsoils 
that range from well structured to poorly structured 
with coarse blocky or prismatic aggregates. Surface soils 
with poor physical condition can impede the infiltration 
of water, increase the risk of runoff and erosion, limit 
the period over which soils can be effectively cultivated 
to create an even and friable seedbed, as well as cause 
patchy germination and seedling emergence. Within 
less well-structured profiles (particularly soil M4), plant 
root growth is restricted, thereby limiting access to soil 
moisture and nutrients.

Internal drainage is variable and mainly depends on 
clay content and structure. Deep sandy loams generally 
have good drainage characteristics, while finer textured 
types have restricted drainage, especially where subsoils 
are poorly structured. Under irrigation, there are risks 
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of waterlogging and salt accumulation where drainage 
is restricted. Deep drainage can also be impeded by 
relatively shallow watertables: a feature of the low-ly-
ing environments in which Group M soils typically 
occur.

Chemistry and Inherent Fertility
Inherent fertility levels are mostly moderate to high. 
Clay and organic matter content are the most important 
factors affecting fertility. Consequently, sandier profiles 
have a less capacity to store nutrients than more finely 
textured ones. However, there are several reasons why 
levels of natural fertility are bolstered in Group M 
soils. Soil profiles are mostly young and, therefore, 
are often largely composed of relatively unweathered 
sediments, which can include fertile topsoil material 
from higher in catchments. Moreover, where alluvial 
deposition is a current occurrence (e.g. on creek flats), 
nutrient levels and retention capacity are enhanced 
by these sediments. For these reasons, as well as the 
prevalence of prolonged periods of moist conditions, 
organic matter levels are often high—not only in the 
surface soil but also to considerable depth (e.g. around 
1% organic carbon at 50 cm).

Nonetheless, to sustain productivity, adequate phos-
phorus and nitrogen levels must be maintained (see 
Introduction Section CII 3.1). Other deficiencies are 
uncommon, except in the more acidic and sandier pro-
files. Leaching of nutrients can be an issue in lighter 
textured types, especially where there is potential for 
ground or surface water pollution. In addition, nitrogen 
can be lost to the atmosphere when soils are wet.

Soil pH is variable, but extremes are not common. 
Generally, acidic to neutral surfaces grade to acidic to 
alkaline subsoils. Nonetheless, strongly acidic condi-

tions occur in higher rainfall districts, especially in 
sandier profiles, while strongly alkaline conditions occur 
in middle to lower subsoils in drier districts, especially 
where finely textured. Moreover, topsoil acidification is 
a threat in higher rainfall districts, especially on sandy 
soils with low buffering capacity.

Waterholding Capacity and Watertables

Waterholding capacity is usually high (often >100 mm 
of plant-available moisture), mostly because of the 
depth of potential rootzone. However, poor soil struc-
ture can reduce plant root access to soil moisture (par-
ticularly in M4 soils), while stone and gravel content 
limit profile water storage (particularly in M3 soils).

In some areas, shallow or saline watertables may be a 
problem—although non-saline watertables are often 
beneficial, providing additional moisture for plant 
growth after surrounding land has dried out. Irrigation 
potential can be limited by waterlogging and salinity 
associated with watertables, but generally watertables 
are too deep to be an issue. The potential for irrigation 
can be high, particularly with better drained profiles.

Erosion and Flooding

Group M soils generally occur on level to gently undu-
lating land (0–3% slope), and so erosion risk is usually 
low. Nonetheless, erosion by stream flow can occur 
where profiles are situated along watercourses, or where 
run-on from higher ground is possible. Moreover, the 
potential for erosion is high where Group M soils 
occur on moderately steep footslopes in the South-
ern Flinders Ranges. Flooding is also an issue where 
profiles are situated in or near watercourses, drainage 
depressions, or other low-lying land.

Group M soils

Constituent soils are differentiated by stone and gravel content, subsoil depth and structure, as well as soil texture. 
The potential range of properties within profiles is large, but because of their relatively limited occurrence, only 

four soils have been established. These are described in the following pages and are highlighted in the table below. 
Many Group M soils have traditionally been called ‘alluvial soils’.

Soil
Gravel 

or stone 
content

Surface soil Subsoil

Typical texture Physical
condition Usual colour Typical texture Physical

condition

M1 deep sandy loam nil to 
moderate 

sandy loam,
loamy sand friable brown, dark or 

red
sandy loam to

sandy light clay friable to hard

M2 deep friable gradational 
clay loam variable clay loam, clay well structured black, brown or 

red clay good to inter-
mediate structure

M3 deep gravelly soil abundant sandy to silty 
loam, loamy sand

friable to 
hardsetting brown

sandy to silty 
loam, sandy clay 
loam, loamy sand

friable to hard

M4 deep hard gradational 
sandy loam variable sandy loam to 

clay hardsetting brown or red clay poorly structured
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The deep sandy loams make up 0.3% or 54 100 ha of Southern South 
Australia. They are common throughout the Mount Lofty Ranges, 

northern and western Kangaroo Island, and northern parts of the Northern 
Biophysical Region. They also occur in the Cleve Hills, parts of the Murray 
Mallee (especially adjacent to hilly country of neighbouring biophysical 
regions), and have localised occurrences elsewhere. Characteristic posi-
tions in the landscape include drainage depressions, creek and river flats 
(e.g. the Cygnet River on Kangaroo Island), broad alluvial plains (e.g. the 
Angas and Bremer River plains of the Langhorne Creek district), old 
lake floors (e.g. adjacent to Lakes Albert and Alexandrina), alluvial fans, 
as well as other flats, plains and lower slopes. They also occur higher in 
the landscape (e.g. lower to middle slopes and mid-level plateau surfaces 
on western Kangaroo Island). The coarse-grained, predominantly alluvial 
parent material is mainly derived from nearby hills or rises, that are either 
composed of coarse-grained rocks (e.g. sandstone, schist or granite) or 
mantled by wind-deposited sand. M1 soils are associated most commonly 
with soil F1 (loam over brown or dark clay), to a significant extent with soils 
F2 (sandy loam over poorly structured brown or dark clay) and A3 (moderately 
calcareous loam), and to a lesser extent with soils M4, D4 (in low rainfall 
areas), M2, G3, D2, L1, A2 and M3.
These are deep to moderately deep, friable, brown, dark or red soils mostly of 
alluvial origin. Soil profiles are gradational to uniform; sandy loam or loamy 
sand surfaces generally grade to sandy loam to sandy light clay subsoils. 
Topsoils are predominantly friable, often very thick, and include a subsurface 
layer that is usually pale coloured or bleached. Subsoils range from friable 
and massive, to hard with intermediate structure. Soil pH is variable: neu-
tral to strongly acidic surfaces grade to strongly acidic to strongly alkaline 
subsoils. Leached acidic types occur in higher rainfall areas; in drier areas, 
a moderate subsoil accumulation of fine carbonate is often present.
Inherent fertility varies from moderate to low. Clay content is low, so most 
nutrient storage capacity usually resides in the organic-enriched surface soil 
(which is often quite thick). On creek flats, the alluvial deposition that can 
be associated with these soils can supplement nutrients and their reten-
tion capacity. Nevertheless, nutrient leaching is an issue in these sand-rich 
profiles (but the thin clayey lenses that often occur help to reduce this).
M1 soils are generally deep and well drained. Maintenance of fertility and, 
in some areas, frequent inundation and lack of accessibility (e.g. along 
creeks) or salinity associated with groundwater, are issues for productive 
use. In some areas, watertables are beneficial to plants, providing moisture 
after surrounding land has dried out. Irrigation potential is generally good, 
but is reduced where groundwater causes rootzone salinity or waterlogging 
(however, watertables are mostly too deep to be a problem). M1 soils com-
monly support native vegetation or livestock grazing.

Statistics
Area of interest Hectares % 

area
Southern SA 54 100 0.3

Biophysical Regions
Central 13 890 2.2

Kangaroo Island 9 400 2.1

Northern 18 230 0.6

South East 700 0.0

Murray Mallee 8 740 0.3

Yorke Peninsula 0 0.0

Eyre Peninsula 3 121 0.1
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group M—soil M1 deep sandy loam
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Key Attributes
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An outwash plain on the margins of the Murray Plains, east of Truro—looking westward toward the well-defined edge of the 
eastern Mt Lofty Ranges. M1 soils formed in Recent alluvium dominate the creek flats of the mid-ground, which contain
a eucalypt-fringed creek line; while in the foreground is an area with D2 and C3 soils (which grade toward C1 and
A3 soils). The stony hills in the background are mostly formed from coarse to medium grained, partly meta-
morphosed rocks, and are dominated by K3–D1, L1 and K1 soils.

Photograph: C
olin C

ichon. 

Soil characterisation site CH023.

Photograph: D
avid M

aschm
edt. E

ast-southeast of M
t C

om
pass, southern M

t Lofty R
anges, on an outwash fan (3%

 
slope)—

form
ing part of the lower slopes and creek flats within an ancient glacial valley—

situated adjacent to low hills.

Australian Soil Classification
Mottled, Mesotrophic, Grey–Yellow Kandosol;
medium, non-gravelly, loamy / clay loamy, very deep.

Representative Soil Profile
Depth (cm) Description
0–10 Very dark greyish brown, soft, fine sandy loam 

with fine granular structure.
10–26 Dark grey, light sandy clay loam with weak, 

fine granular structure.
26–50 Light greyish brown and dark yellowish brown, 

sandy loam with single grain structure.
50–90 Yellowish brown and pale brown, clayey sand 

with single grain structure.
Soil layers not shown in profile image:
90–105 As for 50–90 cm.
105–150 Massive structure. 105–120 cm: light yellowish 

brown, yellow and light greyish brown, light 
sandy clay loam. 120–150 cm: light olive-grey 
and dark yellowish brown, sandy clay loam.

150–180 Substrate material unrelated to the overlying 
soil: dark greyish brown and dark yellowish 
brown, medium clay with strong, fine polyhe-
dral structure.

Note: This soil has formed in coarse to medium tex-
tured alluvium (see Appendix 4 Section II 6a).

deep sandy loam
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The deep friable gradational clay loams are highly productive soils that 
make up 0.6% or 96 400 ha of Southern South Australia. They occur 

in parts of the Central Biophysical Area (including the Northern Adelaide 
Plains horticultural and Langhorne Creek wine districts), Northern Bio-
physical Region, Mid and Lower South East, Koppio Hills and upper 
Murray River valley floodplains. They are mostly situated on low-lying al-
luvial landforms (e.g. floodplains, old lake floors and lower slopes); but also 
occur on elevated plains (e.g. in the Freeling district of the Lower North). 
M2 soils are formed from fine-grained sediments transported from sources 
of fine-grained material (e.g. nearby hills composed of siltstone, shale or 
slate) or, less commonly, from relict sediments or materials derived from in 
situ weathering of fine-grained rock. They are associated most commonly 
with soil N3 (wet soil ), to a significant extent with soils F2 (sandy loam over 
poorly structured brown or dark clay), D2 (loam over red clay), G3 (thick sand 
over clay), F1 (loam over brown or dark clay) and B5 (shallow dark clay loam 
on limestone), and to a lesser extent with soils D3, E1, B2, E3, N1, C3, G4, 
M1 and E2. They grade to E1 or E2 soils in many areas.
These are deep to moderately deep, friable, black, brown or red soils, formed 
in unconsolidated clayey sediments. Soil profiles are gradational to uniform; 
clay loam or clayey surfaces generally grade to clay subsoils. Surface soils 
usually have good structure, while subsoil structure is good to intermediate. 
Subsoils can exhibit shrink–swell behaviour upon drying and wetting, and 
commonly feature a minor to moderate accumulation of fine carbonate. 
Extremes of pH are not common; although strongly acidic soils occur in 
higher rainfall districts, and strongly alkaline middle to lower subsoils in 
lower rainfall areas. Profiles are underlain by clay or, sometimes, by calcreted 
limestone or calcarenite (on the South East Coastal Plain).
Inherent fertility is high to very high. Calcium status is usually good, at 
least in upper layers, and organic matter levels are often high. There are 
usually no significant chemical or physical barriers to root growth.
Dryland agriculture potential is high, chiefly because of favourable water-
holding and fertility characteristics. In some areas, saline groundwater may 
be a problem, but generally the watertables associated with M2 soils are 
beneficial for plants, providing moisture after surrounding land has dried 
out. Where M2 soils occur as narrow strips along creeks, confined space, 
lack of accessibility and flooding risk may limit use. Irrigation potential is 
limited to some extent by restricted profile drainage, and is further reduced 
where groundwater causes rootzone salinity or waterlogging (however, 
watertables are mostly too deep to be a problem). Land use ranges from 
broadacre cropping to viticulture and vegetable growing. M2 soils are 
among the high-value soils threatened by urban expansion, particularly 
north and northeast of the greater Adelaide area, especially in the Rose-
worthy–Freeling district.

Statistics
Area of interest Hectares % 

area
Southern SA 96 400 0.6

Biophysical Regions
Central 6 110 1.0

Kangaroo Island 1 110 0.3

Northern 41 110 1.3

South East 33 310 1.1

Murray Mallee 8 570 0.3

Yorke Peninsula 0 0.0

Eyre Peninsula 6 190 0.1
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group M—soil M2 deep friable gradational loam

Distribution (% area)
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Key Attributes
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Established grapevines on a river flat dominated by M2 soils, in the Langhorne Creek wine district. Here, M2 soils occur in 
association with M4, M1, E3 and E1 soils. The eucalypt trees in the background line the banks of the lower Bremer River, 
which floods occasionally, providing beneficial water and nutrients to the vines.

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
H

052.

Soil characterisation site CM046.

Photograph: D
avid M

aschm
edt. N

orth of C
lare in the C

lare Valley
district of the M

id N
orth, on an alluvial flat (slope 0%

) am
ong rolling low hills.

Australian Soil Classification
Melanic-Sodic, Calcic, Black Dermosol;
thick, non-gravelly, clayey / clayey, deep.

Representative Soil Profile
Depth (cm) Description
0–15 Very dark greyish brown, hardsetting, light 

medium clay with strong, fine granular struc-
ture.

15–35 Very dark greyish brown, medium clay with 
strong, fine polyhedral structure.

35–60 Very dark grey, moderately calcareous, medium 
heavy clay with strong, fine polyhedral struc-
ture.

60–80 Very dark greyish brown and dark yellowish 
brown, moderately calcareous, medium heavy 
clay with strong, angular blocky structure.

80–110 Dark brown, very dark greyish brown and light 
yellow brown, slightly calcareous, heavy clay 
with strong prismatic structure and <2% hard 
carbonate nodules.

110–152 Light yellowish brown and dark greyish brown, 
heavy clay with strong, angular blocky structure 
and <2% hard carbonate nodules.

Note: This soil has formed in fine-textured alluvium 
(see Appendix 4 Section II 6a).

deep friable gradational loam
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The deep gravelly soils are the fourth-least extensive of all 61 soils, ac-
counting for only 0.1% or 17 500 ha of Southern South Australia. 

They are of most significance in the drier northern parts of the Northern 
Biophysical Region, are mostly situated on creek flats adjacent to hills or 
rises, and contain characteristic rounded gravel. However, they can occur 
higher in the landscape: for example, on crests and slopes where remnants 
of ancient gravelly sediments, glacial till, basement rock or pedogenic 
processes (e.g. ironstone gravel) have been preserved in situ or deposited 
as colluvium on hillslopes. M3 soils are associated most commonly with 
soil M1 (deep sandy loam), and to a lesser extent with soils J2, A3, D4 (in 
low rainfall areas), F1, D2, C3 and A4.

These are deep, often friable, gravelly or stony brown soils mostly of allu-
vial origin. Soil profiles are uniform to gradational, but predominantly the 
former (with no distinct increase in clay content from topsoil to subsoil). 
Subsoils mostly have massive to weakly developed structure. Sandy or silty 
loam or loamy sand surfaces usually grade to sandy or silty loam, sandy clay 
loam or loamy sand subsoils. Gravel and stones of various source or origin 
dominate profiles, and include a range of basement rock types (in particular 
quartzite), ironstone and, very occasionally, flint or hard carbonate. The 
subsurface layer is often pale coloured and may be bleached. Soil pH is 
variable, but extremes of pH are rare (except in sandier profiles in higher 
rainfall districts, as these can be highly leached and strongly acidic). Subsoil 
accumulations of fine carbonate are uncommon. Profiles are underlain by 
a variety of mostly unconsolidated sediments.

Inherent fertility varies from moderate to low. The main determinant of 
profile fertility is clay content, which is often low. Most nutrient retention 
capacity, therefore, resides in the organic-enriched surface soil. On creek 
flats, the alluvial deposition that can be associated with these soils can sup-
plement nutrients and their retention capacity. Where soils occur on rising 
ground, fertility is usually very low and profiles are prone to acidification. 
Leaching of nutrients is an issue in most M3 profiles.

M3 soils are deep and, unless situated in imperfectly drained depressions, 
rapidly to well drained. Although deep, stone and gravel content reduce 
waterholding capacity (e.g. 1 m of profile may store only 50–60 mm of 
plant-available water). Where used for agriculture, maintenance of fertil-
ity and low waterholding capacity are issues. The potential for irrigation 
is variable. In some areas, groundwater can cause rootzone salinity or 
waterlogging (however, watertables are mostly too deep to be a problem). 
Where M3 soils are subject to frequent flooding, they can be affected by 
streambank erosion. M3 soils either support native vegetation or have been 
cleared and are used for grazing.

Statistics
Area of interest Hectares % 

area
Southern SA 17 500 0.1

Biophysical Regions
Central 820 0.1

Kangaroo Island 1 240 0.3

Northern 14 860 0.5

South East 0 0.0

Murray Mallee 460 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 150 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile

Key Attributes

fa
vo

ur
ab

le
< 

 >
un

fa
vo

ur
ab

le

In
he

re
nt

 F
er

til
ity

W
at

er
ho

ld
in

g 
C

ap
ac

ity
D

ra
in

ag
e

E
ro

di
bi

lit
y—

W
at

er
E

ro
di

bi
lit

y—
W

in
d

Su
rfa

ce
 S

to
ni

ne
ss

So
il 

St
ru

ct
ur

e—
Su

rfa
ce

So
il 

St
ru

ct
ur

e—
Su

bs
oi

l
D

ry
lan

d 
A

gr
icu

ltu
ra

l P
ot

en
tia

l
Irr

ig
at

ed
 A

gr
icu

ltu
ra

l P
ot

en
tia

l

Soil Group M—soil M3 deep gravelly soil

Distribution (% area)

>30
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SOIL GROUP M—DEEP UNIFORM TO GRADATIONAL SOILS  •

Key Attributes
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A creek bed and adjacent flats composed of stony outwash, adjacent to the hills of the Southern Flinders Ranges. M3
soils dominate the flats—a creekbank cutting can be seen in the bottom right of the photograph. River red gums
(Eucalyptus camaldulensis) line the creek, while native pines (Callitris species) are visible and common
on the flats.

Photograph: D
epartm

ent of W
ater, Land and Biodiversity C

onservation.
Photograph: D

avid M
aschm

edt. A
 creekbank cutting on a colluvial fan

(slope 5%
) in the foothills of the western M

t Lofty R
anges, Ferguson Park, Stonyfell.

Australian Soil Classification
Basic, Regolithic, Brown-Orthic Tenosol;
thick, very gravelly, loamy / sandy, deep.

Representative Soil Profile
Depth (cm) Description

0–30 Brown, soft, coarse sandy loam with massive 
structure and approximately 50% rounded 
quartzite stones (20–200 mm average maxi-
mum diameter).

30–118 Light brown, coarse loamy sand with massive 
structure and approximately 90% rounded 
quartzite stones (20–200 mm average maxi-
mum diameter).

Note: This soil has formed in coarse to medium 
textured, stony colluvium–alluvium (see Ap-
pendix 4 Section II 6a).

deep gravelly soil
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The deep hard gradational sandy loams make up 0.4% or 66 200 ha of 
Southern South Australia. They occur in parts of the Northern Bio-

physical Region (particularly the dry northeast) and eastern Mount Lofty 
Ranges, as well as in adjacent areas of the Murray Mallee and Lake Plains. 
They also occur in the Mid and Lower South East (almost wholly on the 
South East Coastal Plain), on Eyre Peninsula (particularly the Cleve Hills), 
and Kangaroo Island (particularly the Dudley Peninsula). M4 soils tend 
to occur in somewhat drier environments than related M2 soils. They are 
mostly situated in low-lying alluvial or outwash landforms (e.g. drainage 
depressions, old lagoon or lake floors, lower slopes and plains), and are 
formed from medium to fine grained sediments, mostly transported from 
nearby hills and rises (e.g. from hills composed of siltstone, shale, slate or 
quartzite). They are associated most commonly with soil A3 (moderately 
calcareous loam), to a significant extent with soils D4 (loam over pedaric red 
clay—in low rainfall areas) and A4 (calcareous loam), and to a lesser extent 
with soils N3, D3, F2, M1, D2, C3 and G3.
These are moderately deep, fertile, brown to red soils formed in 
unconsolidated clayey sediments. Soil profiles are gradational to uniform; 
clay loam, sandy clay loam, sandy loam or clayey surfaces typically grade to 
clayey subsoils. Surface soils are usually hardsetting, while subsoil structure 
is poor, with coarse prismatic or blocky aggregates. Subsoils are often dis-
persive, and commonly feature an accumulation of fine carbonate. Acidic 
or neutral surfaces generally grade to acidic to strongly alkaline subsoils; 
although strongly alkaline conditions are common in drier environments, 
and strongly acidic conditions may occur in high rainfall areas (particu-
larly the Lower South East). Profiles are underlain by clayey sediments 
or, sometimes, by calcreted limestone or calcarenite (on the South East 
Coastal Plain).
Inherent fertility is moderate. Calcium status is usually moderate in up-
per layers. Chemical barriers to root growth occur in the form of strong 
alkalinity and high sodium levels, especially in drier districts.
Dryland agricultural potential is moderate to moderately high. Hardset-
ting and sealing surfaces impede seedling emergence and the infiltration of 
water, and limit the moisture range for effective cultivation. The potential 
for water erosion is relatively high owing to poor structure; while organic 
matter content is very low where surfaces have been eroded. Flooding is a 
risk in some areas. Subsoil root growth is mostly restricted to the surfaces 
of coarse aggregates and, therefore, root access to water and nutrients is 
limited. Drainage is impeded by poor soil structure, and often by topo-
graphic position. Salinity associated with groundwater is an issue in some 
areas, but elsewhere watertables can be beneficial to plant growth. Irrigation 
potential is limited by restricted profile drainage, and is further reduced 
where groundwater causes rootzone salinity or waterlogging.

Statistics
Area of interest Hectares % 

area
Southern SA 66 200 0.4

Biophysical Regions
Central 5 830 0.9

Kangaroo Island 1 510 0.3

Northern 26 890 0.8

South East 14 680 0.5

Murray Mallee 4 470 0.2

Yorke Peninsula 0 0.0

Eyre Peninsula 12 800 0.3
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile

Key Attributes

fa
vo

ur
ab

le
< 

 >
un

fa
vo

ur
ab

le

In
he

re
nt

 F
er

til
ity

W
at

er
ho

ld
in

g 
C

ap
ac

ity
In

te
rn

al 
D

ra
in

ag
e

E
ro

di
bi

lit
y—

W
at

er
E

ro
di

bi
lit

y—
W

in
d

Su
rfa

ce
 S

to
ni

ne
ss

So
il 

St
ru

ct
ur

e—
Su

rfa
ce

So
il 

St
ru

ct
ur

e—
Su

bs
oi

l
D

ry
lan

d 
A

gr
icu

ltu
ra

l P
ot

en
tia

l
Irr

ig
at

ed
 A

gr
icu

ltu
ra

l P
ot

en
tia

l

Soil Group M—soil M4 deep hard gradational sandy loam

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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SOIL GROUP M—DEEP UNIFORM TO GRADATIONAL SOILS  •

Key Attributes
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A coastal outwash plain covered by the stubble of a cereal crop, on the narrow northernmost Gulf Plains, situated between
the Southern Flinders Ranges and Spencer Gulf, southeast of Port Germein. The pictured plain is partially overlain
by low linear and hummocky sandy rises with H2 soils. M4 and C1 soils dominate between the sandy rises,
while A6 soils occur on flats. The wooded slopes of the Flinders Ranges in the background are domin-
ated by L1 soils in association with K4 and K5 soils.

Photograph: D
avid M

aschm
edt. Landscape im

age at soil characterisation site C
U

062.

Soil characterisation site CM018.

Photograph: D
avid M

aschm
edt. Southeast of Farrell Flat,

M
id N

orth, on a wide alluvial flat (slope 0%
) between gently undulating rises.

Australian Soil Classification
Sodic, Eutrophic, Brown Kandosol;
thick, non-gravelly, loamy / clayey, deep.

Representative Soil Profile
Depth (cm) Description

0–8 Brown, hardsetting, loam with massive struc-
ture.

8–30 Brown, hard loam with weak, coarse prismatic 
structure.

30–45 Pale brown, hard, clay loam with weak, coarse 
prismatic structure.

45–75 Dark yellowish brown and yellowish red, hard, 
light medium clay with weak, coarse prismatic 
structure.

75–105 Dark brown, dark yellowish brown and yellow-
ish red, medium clay with massive structure.

105–158 Dark brown and yellowish red, medium clay 
with massive structure and 10–20% quartz 
gravel.

Note: This soil has formed in fine-textured alluvium 
(see Appendix 4 Section II 6d).

deep hard gradational sandy loam
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group N—Overview Wet Soils
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Key Characteristics of the Group N Soils
Soil profiles are wet for a substantial part of the year (see Appendix 2—Soil 
Key for more details).

Distribution
This map presents an overview of the distribution of Group N soils. It is based 
on more detailed land and soil information mapped at scales of 1:50 000 or 
1:100 000. Soil landscape mapping forms the foundation of this map. Each 
soil landscape map unit identifies a recognisable landscape area and land type 
with a particular geological and topographical setting, landform or landform 
pattern, association of soils, and range of characteristic land and soil attribute 
features. Highlighted map units contain more than thirty percent (>30%), or 
ten to thirty percent (10–30%), by area of a Group N soil. In instances where 
two or more soils have an extent of more than 30%, or an extent of 10 to 30%, 
within the same map unit, the soil of greatest extent is shown.

>30% soil N1—peat

10–30% soil N1

>30% soil N2—saline soil

10–30% soil N2

>30% soil N3—wet soil

10–30% soil N3

260
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group N—Overview Wet Soils

The Wet Soils make up 2.7% or 431 500 ha of 
Southern South Australia. This is the eighth-most 

extensive of the fifteen Soil Groups. The soils of the 
group are widespread on the South East Coastal Plain, 
and are common on Eyre and Yorke Peninsulas and 
the Gulf Plains (saline soils), Fleurieu Peninsula, lands 
adjacent to Lakes Alexandrina and Albert, the Murray 
River valley floodplains, and in the northeastern Murray 
Mallee. They occur in low-lying, poorly to very poorly 
drained areas, including tidal flats, salt pans, old lagoon 
and lake floors, lake margins, closed depressions, val-
ley floors and drainage depressions. Native vegetation 
is generally dominated by water-loving plants such as 
sedges (Family Cyperaceae), rushes (Family Juncaceae) 
and reeds, or salt-tolerant plants such as samphire, salt-
water tea-tree and sea barley grass.

Soil Group N—Statistics

Area of interest Hectares (ha) % area
Southern SA 431 500 2.7

Biophysical Regions
Central 4 340 0.7

Kangaroo Island 9 520 2.2

Northern 52 700 1.6

South East 188 200 6.2

Murray Mallee 31 570 1.1

Yorke Peninsula 24 560 3.1

Eyre Peninsula 120 570 2.6

Soil profiles are saturated over the majority of their 
thickness for at least two to three months a year, and 
many are subject to seasonal inundation. Indicative con-
ditions include a seasonal watertable within one metre of 
the surface, poor to very poor drainage, high to extreme 
watertable-induced salinity, or the presence of peat 
(see Appendix 2—Soil Key). The degree to which soils 
are wet, salty, peaty or flooded influences land use and 
management. Profiles vary considerably (e.g. in terms of 
texture profile and structure); nonetheless, a number of 
soil characteristics indicate wetness, such as high organic 
matter content, mottled and gley colours, iron staining 
(particularly along root channels), and wet to moist soil 
water status in all layers most of the time.

Iron minerals are chemically reduced in low-oxygen, 
saturated soil, so normally insoluble iron becomes 
soluble and potentially mobile. Reduced iron produces 
dull or gley colours, unless masked by organic matter or 
fine carbonate, while iron depleted layers are bleached. 
Pockets of orange or red occur where iron remains oxi-
dised. In the wettest clay or clay loamy subsoils: grey, 
blueish to greenish grey, or green colours dominate. (See 
Introduction Section CI 3.1 for a fuller description of 
soil colour in relation to soil drainage and wetness).

Soil pH is variable. Alkaline soils are associated with 
coastal, lower rainfall, saline environments and closed 

depressions, while acidic soils mostly occur in higher 
rainfall environments. Acid sulfate soils (see below) 
are an exception to this general rule, as they can occur 
across all rainfall zones.

Subsoils and Substrates
Many of the materials characteristic of Group N pro-
files have formed in shallow waters, especially via the 
settling out or precipitation of suspended or dissolved 
substances, or the deposition of shells and skeletons 
(see Introduction Section CI 2.6). For example, marl 
forms where both clay and fine carbonate are deposited; 
non-calcareous clayey sediments form where clay is the 
main deposit; while limestone forms where fine carbon-
ate or shells accumulate. Marl can also develop where 
lime-rich shallow groundwater interacts with clayey 
sediments. Calcrete, although mostly formed in drier 
terrestrial environments, underlies a number of Wet 
Soils, particularly on the margins of swampy areas.

Saline Soils
Saline soils occur where saline watertables are relatively 
shallow—within approximately 1 m or so of the land 
surface. Salts in saline soil water, brought to the surface 
via capillary action, accumulate as water evaporates (see 
Introduction Sections CII 7 preamble, 7.1). Soluble 
salts are also transported by water flows to terminal, 
low-lying swampy areas, where they are further concen-
trated by evaporation. Consequently, soils in closed de-
pressions often have very high sodium chloride, calcium 
sulfate (gypsum) and calcium carbonate contents.
Soil pore size determines the depth from which capil-
lary action can act. Clayey soils have finer pores than 
sandy ones, and so exhibit a stronger capillary effect, 
with water drawn to the surface from greater depths. 
A vertical cycle of salt movement—corresponding to 
seasonal rains—occurs in all but the saltiest soils. Rains 
leach salt from the topsoil during the low-evaporation, 
high-rainfall winter period, and these are subsequently 
drawn to the surface again during the high-evaporation, 
low-rainfall summer period. Surface mulches break the 
connectedness of small soil pores with the surface, while 
vegetative cover minimises evaporation, thereby reduc-
ing capillary action and surface salt accumulation.
Extremely saline soils are devoid of vegetation and 
have salt-encrusted surfaces. Very highly saline soils 
are generally dominated by samphire species, together 
with salt-water tea-tree (Melaleuca halmaturorum) 
in high rainfall areas. Highly saline soils are usually 
dominated by sea barley grass (Hordeum marinum), 
together with salt-water tea-tree and thatching grass 
(Gahnia filum—a ‘saw-sedge’) in high rainfall areas, or 
saltbush (Atriplex species) in low rainfall areas, and can 
support salt-tolerant pasture species such as puccinellia 
(Puccinellia ciliata) and tall wheat grass (Thinopyrum 
ponticum—Liu and Wang 2000).
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Wet Soils

Many saline soils are affected by primary salinity, which 
is deemed to have been present before agricultural 
development. It includes most salinity associated with 
coastal areas and ancient inland salt pans. Clearance 
of high-water-use, deep-rooted, perennial native 
vegetation, and its replacement with lower water-use, 
shallow-rooted annual crops and pastures, have caused 
watertables to rise in many catchments. The extent 
and severity of salinity have consequently increased in 
many low-lying areas, and some previously arable land 
is now non-arable. This process is known as secondary 
salinisation. (See Introduction Section CII 7.1).

Inherent Fertility, Plant Growth and Land Use
Inherent fertility is often reasonably high because of 
the nutrient retention capacity associated with organic 
matter, low levels of leaching and, in many profiles, 
high clay content. Nonetheless, nitrogen is lost to the 
atmosphere in wet conditions; zinc, manganese and 
iron deficiencies can occur in calcareous soils; iron 
and manganese may be depleted where chemically re-
duced; very high organic matter content causes certain 
nutrients to become less available (especially copper 
and manganese); bleached layers are deficient in most 
soil-supplied nutrients; and saturated and cold condi-
tions limit root growth and nutrient uptake.

Plant growth is not only retarded by excessive wet-
ness and low-oxygen conditions, but also by salinity, 
especially the high to extreme levels of saline soils. Salts 
increase the osmotic potential of the soil solution as well 
as the soil water content at which wilting point occurs. 
Consequently, less water is available for plant roots to 
extract. This produces the ‘osmotic drought’ associated 
with high levels of salinity. High salt levels are also 
associated with chlorine, boron and sodium toxicities. 
Moreover, the adverse impact on plant growth of a given 
level of salinity is greatly exacerbated by waterlogging.

Plants may benefit from underlying groundwater (where 
not too deep or saline) associated with Wet Soils. None-
theless, drainage can improve productivity—for example, 
shallow drains can reduce waterlogging in topsoils and 
improve plant growth. Care is needed, however, when peats 
are drained, as bulk and fertility levels can reduce quickly 
because of oxidation and depletion by wind erosion.

Group N soils

Constituent soils are differentiated by organic matter content and salinity levels. The potential range of profiles 
is very large, but because of relatively limited use and/or extent, only three soils have been established. These 

are described in the following pages and are highlighted in the table below.

Soil Organic matter levels Salinity levels Predominant drainage
N1 peat Profile dominated by organic matter. low to moderately high poor to very poor

N2 saline soil Surface soil: high to low. Subsoil: low. high to extreme poor to very poor

N3 wet soil Surface soil: usually high. Subsoil: low. low to moderately high poor to very poor

Drainage of saline soils can be very effective, as sodium 
chloride is highly soluble and potentially very mobile. 
However, drainage must be feasible, and suitable disposal 
options for saline water are required. In addition, deep 
drains are required (e.g. ≥1 m) to significantly lower saline 
watertables and reduce capillary rise, while the lateral 
permeability of adjacent soil and substrate materials de-
termines the spatial extent of watertable draw-down.
The agricultural use of  Wet Soils is generally limited to 
light grazing by livestock—their value mainly lies in the 
provision of green feed over summer when surrounding 
land is dry. Drained soils are more intensively used. Oth-
er industries also make use of Wet Soils. For example: 
saline tidal flats have been modified for use as evapora-
tion pans to produce salt for human consumption and 
industrial use; peats are sometimes mined for potting 
mix and mulch; while wet soil areas can be a source of 
naturally filtered spring water. However, low bearing 
strength can result in poor vehicle accessibility.
Wetlands associated with Wet Soils often have signifi-
cant biodiversity value, providing refuge and habitat for 
a range of native plants and animals (especially birds). 
They also filter and clarify water (via the settling out of 
solid particles), and so improve water quality.

Acid Sulfate Soil
Many wet soils have the potential to become extremely 
acidic. Acid sulfate soils form in wet, low-lying coastal, 
estuarine, mangrove, lagoon, lake and swamp areas 
where saturated and low-oxygen conditions favour 
the development of sulfide minerals—mostly iron 
pyrite (FeS2). Exposure to air upon drying, drainage 
or excavation results in the oxidation of pyrite and the 
formation of sulfuric acid, with soil pH falling to less 
than 4—see ‘Sulfuric materials’ in the glossary of Isbell 
(2002). (Fitzpatrick et al. 2007).
Such extreme acidity (or hydrogen ion activity) can 
cause aluminium, iron, manganese and heavy metals to 
come into solution—and may lead to the acidification 
and pollution of surface and ground waters, adversely 
affecting water quality and aquatic life (White et al. 
1996; Fitzpatrick et al. 2007). Corrosive acids released 
from acid sulfate soils can also degrade infrastructure 
and foundations.
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The peats are the fifth-least extensive of all 61 soils, accounting for only 
0.1% or 20 200 ha of Southern South Australia. They are common in 

the Mid to Lower South East, and have minor occurrence on northwestern 
Kangaroo Island and in the southern Mount Lofty Ranges. They are situ-
ated in low-lying swampy areas in high rainfall districts—where organic 
matter has accumulated and is the dominant soil-forming material. Native 
vegetation is dominated by water-loving plants such as sedges and rushes, 
some grass species, and formerly included thickets of freshwater tea-tree 
(Leptospermum lanigerum—Blackburn 1952). N1 soils are associated most 
commonly with soil N3 (wet soil ), to a lesser extent with soils B3, M2, I2, 
B5, B2, G3 and E1, as well as with waterbodies and calcrete outcrop.
These are deep to shallow, organic-rich, dark-coloured soils formed under 
conditions of prolonged wetness. Wet, anaerobic conditions greatly reduce 
the rate of decomposition of organic matter by micro-organisms, thereby 
enabling it to accumulate. Profiles are dominated by fully to partly decom-
posed organic matter, which can vary from fibrous to granular, depending 
on the type and degree of decomposition. Soil materials are usually friable, 
although matted and weakly to moderately cemented layers occur (see 
representative soil profile). Soil pH varies from strongly acidic to alkaline. 
Coastal peats are usually alkaline and may contain shelly fragments. Inland 
peats, and those in the highest rainfall areas, are usually acidic. Soil pH is 
governed by the nature of the vegetative material from which profiles are 
formed, fine carbonate content, and the pH and aeration of the waters in 
which they are immersed.
Levels of natural fertility are moderate. High organic matter content, and 
a corresponding high capacity to retain and release nutrients, promote 
fertility. Those nutrients predominantly supplied by organic matter (e.g. 
nitrogen and sulfur) are in abundant supply. Calcium status is also usually 
very high. However, organic matter immobilises copper and manganese, 
and unlike mineral soils, copper applications have poor persistence. Plant 
availability of iron, zinc, manganese and phosphorus can be affected where 
peats are alkaline, while strongly acidic peats can be deficient in a range of 
nutrients, including boron. Nonetheless, there are usually no major physical 
or chemical barriers to root growth other than wetness.
Undrained peats are often used for livestock grazing, especially over 
summer, as they remain moist and supply valuable green feed when sur-
rounding areas are dry. Drained peats are highly productive, but when 
cultivated, become powdery and susceptible to wind erosion. They also 
have reasonably high fire risk, and once alight are difficult to extinguish. 
Irrigation potential is generally low because of the poor drainage caused by 
topography, wetness and shallow watertables; although soil waterholding 
capacity is generally high. In addition, some near-coastal peats are affected 
by saline watertables.

Statistics
Area of interest Hectares % 

area
Southern SA 20 200 0.1

Biophysical Regions
Central 110 0.0

Kangaroo Island 480 0.1

Northern 0 0.0

South East 19 640 0.6

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group N—soil N1 peat

Distribution (% area)

>30
10–30 
1–10
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Key Attributes
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A peat swamp dominated by soil N1, south of Mount Benson in the Mid South East, with a vegetative cover dominated by
grass and sedges. Non-peaty and drier gently undulating plains with improved permanent pasture lie adjacent to the peat 
swamp. Beyond this is an old coastal dune range. The plains are dominated by B3 and B7 soils, with some H3 soils,
while the old dune range is composed of calcreted calcarenite and is dominated by B3 soils and calcrete outcrop.

Photograph: Bruce Billing.

Soil characterisation site SE083.

Photograph: G
lenn Bailey. South of M

illicent, Lower South E
ast, South E

ast C
oastal Plain, on a corridor plain adjacent 

to the eastern edge of an old coastal dune range. Th
e soil is situated in a swam

py depression that is seasonally inundated.

Representative Soil Profile
Depth (cm) Description
0–20 Black, soft, sapric (organic and non-fibrous) 

loamy peat with massive structure.
20–40 Black, sapric (organic and non-fibrous) loamy 

peat with weak, subangular blocky structure 
and 10–20% ash content.

40–50 Very weak organic pan with 10–20% ash con-
tent.

50–68 Very dark brown, weakly cemented, fibric 
(organic and fibrous) loamy peat with massive 
structure and 2–10% ash content.

68–130 Very dark reddish brown, fibric (organic and 
fibrous) loamy peat with massive structure.

130–190 Dark brown, fibric (organic and fibrous) loamy 
peat with massive structure.

Note: The ash content from 20 to 68 cm is probably 
a remnant of a natural peat fire. The profile has 
moderately low levels of watertable-induced 
salinity.  The watertable is seasonally at the land 
surface.

peat

Australian Soil Classification
Ashy, Basic, Sapric–Fibric Organosol;
very thick.
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The saline soils make up 2.1% or 335 100 ha of Southern South Australia, 
and are the most common and widespread of the Wet Soils. They are 

particularly significant on the middle to upper South East Coastal Plain, 
Eyre and Yorke Peninsulas, the Gulf Plains, south-central Kangaroo Island, 
lands adjacent to Lakes Alexandrina and Albert, and in the northeastern 
Murray Mallee. N2 soils occur where saline groundwater comes close to 
the land surface (within approximately 1 m or so). Low-lying areas of poor 
to very poor drainage are predominantly affected. For example: tidal flats, 
backswamps, old lagoon and lake floors, closed depressions, valley floors 
and drainage depressions. Soils are either devoid of vegetation or support 
highly salt-tolerant plants. N2 soils are associated most commonly with 
soils H3 (bleached siliceous sand ) and G4 (sand over poorly structured clay), 
and to a significant extent with soils G3 (thick sand over clay), B3 (shal-
low sandy loam on calcrete), N3 (wet soil ), G2 (bleached sand over sandy clay 
loam), B2 (shallow calcareous loam on calcrete), B7 (shallow sand over clay on 
calcrete), B5 (shallow dark clay loam on limestone), H1 (carbonate sand ) and 
H2 (siliceous sand ) as well as waterbodies.
These are highly to extremely saline soils that are affected by shallow saline 
watertables. A great variety of soil profiles can be saline. They range from 
deep clays to sand-over-clays to deep sands. The common feature is high 
salt levels in the soil solution (primarily sodium chloride). Other less soluble 
substances are often abundant (e.g. fine carbonate and gypsum), particularly 
in closed depressions. Extremely saline types have salt-encrusted surfaces. 
The surface soils of less saline types are usually well structured due to the 
flocculating effect of saline soil water. Non-sandy surface soils very often 
have distinctive, fine granular structure, and also frequently feature a thin 
surface crust or flake. Subsoil structure varies with profile type. Soil pH is 
variable, but is typically acidic to strongly alkaline in the surface soil, and 
neutral to strongly alkaline in the subsoil.
Many saline soils are naturally occurring, while others are the result of 
higher watertables caused by native vegetation clearance. The productive 
capacity of N2 soils is severely limited. They are non-arable (crops cannot 
be successfully grown); although salt-tolerant pasture species (e.g. puc-
cinellia and tall wheat grass) can be established on less saline types. Bare 
surfaces, as well as poor germination and plant establishment, along with 
moisture-stressed plants, are typical. Amelioration involves lowering water-
tables—either via local drainage or by decreasing recharge into groundwater 
by increasing catchment-wide plant water use—and leaching of excess salts. 
Flooding and waterlogging are common. The latter greatly exacerbates the 
adverse effect salinity has on plant growth. Evidence of erosion, much of 
it natural, occurs in many areas: built-up or remnant soil around the base 
of shrubs; broad and shallow channels where topsoil has been removed by 
water flow; and lunettes on the leeward side of salt pans.

Statistics
Area of interest Hectares % 

area
Southern SA 335 100 2.1

Biophysical Regions
Central 1 240 0.2

Kangaroo Island 7 270 1.6

Northern 52 700 1.6

South East 103 860 3.4

Murray Mallee 24 870 0.9

Yorke Peninsula 24 560 3.1

Eyre Peninsula 120 570 2.6
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group N—soil N2 saline soil

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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Key Attributes
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Spectacularly pink samphire covers this very highly saline backswamp on Northern Yorke Peninsula, which is dominated
by soil N2. This area is situated behind a coastal dune range (visible in the background), beyond which is Spencer
Gulf. Samphire species are some of the very few plants that can survive in such a harsh environment.
Soils here are generally dark-coloured, calcareous clay loams with shelly fragments.

Photograph: Jam
es H

all.

Soil characterisation site MM068.

Photograph: A
ndy M

cC
ord. O

n a corridor plain, south of T
intinara, U

pper South E
ast, South E

ast
C

oastal Plain. Th
e soil is situated in a very highly saline, seasonally inundated, swam

py depression. Sam
phire

plants occur on the swam
p surface, while salt-water tea-tree (visible in the background) occupies the swam

p m
argins.

Australian Soil Classification
Regolithic, Calcarosolic, Salic Hydrosol;
thin, non-gravelly, loamy / clayey, very shallow.

Representative Soil Profile
Depth (cm) Description
0–7 Grey and black, firm, moderately calcareous, 

sandy loam with single grain structure.
7–12 Light grey and dark grey, slightly calcareous, 

loamy sand with single grain structure.
12–28 Very dark grey, slightly calcareous, sandy light 

clay with coarse, strong columnar–prismatic 
structure.

28–73 Highly calcareous, medium clay with abun-
dant fine carbonate. 28–42 cm: light grey with 
moderate, angular blocky structure. 42–73 cm: 
white with massive structure.

Soil layer not shown in profile image:
73–120 White and olive-grey, moderately calcareous, 

medium clay with massive structure.
Note: There is a saline watertable at 73 cm. Surface 

soil fine carbonate content is 3%. This soil has 
formed in highly calcareous, fine-textured, sa-
line swamp sediments (see Appendix 4 Section 
II 1d).

saline soil
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

The wet soils make up 0.5% or 76 100 ha of Southern South Australia. 
The vast majority are located in the Mid to Lower South East; however, 

they also occur on Fleurieu Peninsula, the Murray River valley floodplains, 
the margins of Lakes Alexandrina and Albert, as well as Kangaroo Island. 
They are situated in low-lying and poorly to very poorly drained areas, 
mostly in high rainfall parts of the state. The distinctive native vegetation 
associated with wet soils includes sedges (especially Carex species), rushes 
(especially Juncus species), common reed (Phragmites australis), bulrushes 
(Typha species) and ‘tea-trees’ (Leptospermum species). N3 soils are associ-
ated most commonly with soils G3 (thick sand over clay), N1 (peat) and B5 
(shallow dark clay loam on limestone), to a significant extent with soil M2 
(deep friable gradational clay loam), and to a lesser extent with soils B3–2, 
I2, G4, B7, H3, N2 and F2 as well as waterbodies.
These soils are affected by prolonged wetness, but are not peaty or highly to 
extremely saline. The variation within soil profiles is great. They range from 
deep clays to sand-over-clays to deep sands. However, many are deep clays 
that have formed in low-energy depositional environments. The degree of 
wetness is variable, but profiles are saturated for at least several months in 
most years. Organic matter content is typically high, at least in the surface 
soil. Bleached subsurface layers are common in texture-contrast and deep 
sandy types. Soil profiles usually exhibit signs of prolonged wetness in the 
form of mottled colour patterns, gley colours (grey, greenish or blueish 
grey, or green), iron-stained root channels, manganese segregations, and 
soft iron-rich pans. Organic coatings or stains on the faces of structural 
units are also indicative of extended wet conditions. In the South East, 
many clayey types are calcareous throughout (owing to the influence of 
carbonate-rich groundwater). In swampy areas, and on flats and slopes, the 
formation of swamp hummocks or small mounds, usually around 10 cm 
high, is indicative of significant and prolonged wetness.

In the South East, wet soils usually have clayey subsoils or substrates (white 
lime-rich marls or ‘pipe clays’ and gley-colour clays are common). In the 
Mount Lofty Ranges and on Kangaroo Island, wet soils are mostly situated 
on lower slopes, valley floors and in drainage depressions, and have formed 
on a range of sediments (from sands to clays) and, therefore, have highly 
variable profiles. However, in low-lying areas on Kangaroo Island plateau 
surfaces, wet soils have formed in clayey sediments and have clayey subsoils. 
Unless drained, the productive use of N3 soils is very limited owing to 
wetness, shallow watertables, moderate levels of salinity (in some areas), 
and flooding. Agricultural use is generally limited to providing summer 
grazing for livestock, which provides valuable green feed during the dry 
season. Areas dominated by wet soils often provide habitat areas, and are 
important sanctuaries, for native plants and animals.

Statistics
Area of interest Hectares % 

area
Southern SA 76 100 0.5

Biophysical Regions
Central 2 990 0.5

Kangaroo Island 1 760 0.4

Northern 0 0.0

South East 64 690 2.1

Murray Mallee 6 700 0.2

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Soil Group N—soil N3 wet soil

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region
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Key Attributes
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A high-elevation, swampy drainage depression with N3 soils and distinctive water-loving vegetation (sedges and rushes), near 
Parawa on southern Fleurieu Peninsula. The adjacent slopes are dominated by K4 soils. The small dam at the top of the swamp 
is within 50 m of a narrow remnant plateau surface dominated by J2 soils. High rainfall, seepage and runoff from surround-
ing soils, together with shallow groundwater, cause these depression soils to be wet throughout the year.

Photograph: D
avid M

aschm
edt.

Soil characterisation site CH079.

Photograph: D
avid M

aschm
edt. N

ortheast of M
cLaren Vale,

Southern Vales wine district, W
illunga Basin (part of the C

entral Biophysical R
egion).

Th
e soil is situated on a lower slope (1%

), on the m
argins of a drainage depression, am

ong undulating rises.

Australian Soil Classification
Bleached, Sodosolic, Redoxic Hydrosol;
thick, non-gravelly, sandy / clay loamy, very deep.

Representative Soil Profile
Depth (cm) Description
0–10 Black, soft, loamy sand with single grain struc-

ture.
10–36 Greyish brown sand with single grain structure.
36–98 Light grey, bleached sand with strong brown 

iron staining and single grain structure. (Sea-
sonal perched water is visible seeping from the 
base of this layer).

98–135 Clayey sand with weak prismatic structure. 
98–110 cm: light brownish grey with reddish 
yellow and brownish yellow iron staining. 
110–135 cm: light brownish grey with reddish 
yellow iron staining.

135–150 Light olive-grey and greenish grey, sandy clay 
loam with angular blocky structure.

150+ Watertable.
Note: From 98 to 150 cm was saturated at the time 

of sampling (May 1995). Grey soil colours and 
sporadic dark organic staining indicate wetness. 
This soil has formed in Tertiary-age, sand-rich 
sediments (see Appendix 4 Section II 7d).

wet soil
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group O—Overview Volcanic Ash Soils
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Key Characteristics of the Group O Soils
Soil profiles are wholly or partially composed of volcanic ash (see Appendix 
2—Soil Key for more details).

Distribution
This map presents an overview of the distribution of Group O soils. It is based 
on more detailed land and soil information mapped at a scale of 1:50 000. Soil 
landscape mapping forms the foundation of this map. Each soil landscape 
map unit identifies a recognisable landscape area and land type with a par-
ticular geological and topographical setting, landform or landform pattern, 
association of soils, and range of characteristic land and soil attribute features. 
Highlighted map units contain more than thirty percent (>30%), or ten to 
thirty percent (10–30%), by area of soil O1 (volcanic ash soil ).

>30% soil O1—volcanic ash soil

10–30% soil O1

270
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Biophysical regional boundaries
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•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Soil Group O—Overview Volcanic Ash Soils

The Volcanic Ash Soils make up 0.1% or 15 900 ha 
of Southern South Australia. This is the least ex-

tensive of the fifteen Soil Groups, with constituent soils 
limited to the Lower South East. Nonetheless, they are 
the most agriculturally productive soils in the state, and 
coincide with very high average annual rainfall. The 
potential for both dryland and irrigated use is excel-
lent. However, there is some risk that this valuable but 
limited state resource may slowly be lost to productive 
agriculture owing to peri-urban development and urban 
expansion around the city of Mount Gambier.

Soil Group O—Statistics

Area of interest Hectares (ha) % area
Southern SA 15 900 0.1

Biophysical Regions
Central 0 0.0

Kangaroo Island 0 0.0

Northern 0 0.0

South East 15 850 0.5

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0

Volcanic materials were ejected by explosive erup-
tions caused by the mixing of basaltic magma and 
groundwater. A range of materials were expelled dur-
ing these eruptions, including ash, solid fragments of 
varying size, ‘droplets’ of solidified lava, and pumice-like 
lava fragments (Sheard 1983). There were also some 
lava flows of limited extent. Soils have formed in the 
resultant deposits, of which ash is predominant. The 
volcanic eruptions were separated by a significant span 
of time, so soil-forming processes have acted for differ-
ent lengths of time upon different deposits. The effect 
of this has been to produce soils with varied degrees 
of development according to the extent of weather-
ing, the extent of leaching and translocation, and the 
characteristics of parent materials.

Two distinct groups of volcanic deposits exist. Those of 
the older Mount Burr Range group, and to the south-
east, those of the younger and more extensive Mount 
Gambier – Mount Schank group. The older materials 
were deposited from approximately 1.5 million to 
20 000 years ago (Office of Minerals and Energy Re-
sources 2001; Sheard 1983). These are overlain in part 
by old coastal dune range deposits, consisting mostly 
of sand and calcarenite. The younger volcanoes were 
active between 5000 and 4000 years ago—making 
these the youngest volcanoes in Australia (Sheard 1990; 
Lowe 1992; Office of Minerals and Energy Resources 
2001). There are at least twenty eruptive sites (Office of 
Minerals and Energy Resources 2001), which include 
Mounts Burr, Edward, Frill, Graham, Lookout, Lyon, 
McIntyre, Muirhead, Muir and Watch, as well as Lakes 

Edward and Leake, Campbell and Boyce Hills, and The 
Bluff—in the older Mount Burr Range group—and the 
various craters and vents of the Mount Gambier and 
Mount Schank complexes in the younger group.

Group O soils are not only distinguished by age, but 
also by the thickness of the ash deposit. Some profiles 
are formed entirely in volcanic ash, while others have 
ash-rich upper layers and lower layers of buried-soil 
material. Significant amounts of ash were deposited up 
to 13 km from the Mount Gambier volcano.

Soil Profiles
Soil profiles formed entirely from ash range from young, 
shallow, friable, uniformly textured, cinnamon-coloured 
loams in the Mount Gambier – Mount Schank area, to 
older, deep, well-structured, gradationally textured, dark 
reddish brown clay loams over red clay in the Mount 
Burr Range area. All are highly fertile, well drained and 
highly productive, with no barriers to root growth other 
than where underlain by hard materials.

Particularly near volcanoes, soil profiles formed from 
ash contain fragments of basalt, basaltic tuff, lime-
stone and calcarenite (Gambier and Bridgewater 
Formation materials, respectively—see Appendix 4 
Sections II 4b, 8b), which were originally ejected from 
volcanoes as ‘bombs’, some weighing many tonnes—the 
limestone and calcarenite being of pre-volcanic ori-
gin. Profiles consisting entirely of ash are very often 
underlain by cemented ash (tuff ), which was ‘welded’ 
upon deposition as hot ash and is somewhat sandy and 
stratified, having finer and coarser layers. The tuff is in 
turn underlain by old buried soils, calcreted limestone 
or calcarenite. However, some ash soils are directly 
underlain by clay derived from weathered volcanic 
material (particularly in the Mount Burr Range area), 
while a few are directly underlain by basaltic rock de-
rived from lava flows, or by calcrete.

An additional set of volcanic soils comprise varying 
thicknesses of volcanic ash overlying buried-soil mate-
rial. Buried soils include shallow soils on calcrete, highly 
leached sands, sand-over-clay soils, wet soils, and deep 
sands (for more details see the list of associated soils 
in the soil O1 description). The main effect of surface 
deposition of volcanic ash has been to increase topsoil 
fertility and thickness. Variations in these soils mainly 
relate to the thickness of ash and the nature of the 
buried material. Many profiles are dominated by the 
characteristics of the buried soil, for example, in terms 
of drainage.

Ash accumulation or influence must extend to a depth 
of 30 cm or more before a soil is included in Soil Group 
O. Thinner ash deposits are considered ‘ash variants’ of 
pre-existing soils. The great diversity in the features of 
soils overlain by volcanic ash is not discussed here (see 
relevant Soil Group chapters for more information).
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Volcanic Ash Soils

Profiles have moderate to very high plant-available wa-
terholding capacity (>70 mm). The deeper, more finely 
textured soils on plains in the Mount Burr Range area 
have the highest, while the shallow loamy soils overly-
ing calcreted limestone or calcarenite on plains and old 
coastal dunes ranges in the Mount Gambier – Mount 
Schank area have the lowest. Drainage is generally 
good, but can be excessive in profiles with lower layers 
of buried sandy soil. Excessive drainage can result in 
nutrient leaching, which is not only an issue of lost 
fertility but of human and animal health in an area 
where groundwater is used for drinking.

Chemistry and Inherent Fertility
Alkalinity was imparted to the volcanic ash by the 
calcareous pre-volcanic materials it contained. Con-
sequently, the young, slightly leached surface soils of 
the Mount Gambier – Mount Schank area are often 
slightly alkaline (mostly falling within the neutral pH 
range). The older, moderately leached surface soils of the 
Mount Burr Range area are generally acidic to neutral. 
In soils formed entirely from volcanic ash, subsoil pH 
is generally about 0.5 of a pH unit higher than that of 
the surface soil, while an accumulation of fine carbon-
ate is common at depth in many older volcanic soils 
with clayey subsoils. Where ash overlies buried-soil 
material, subsoil layers vary from acidic to alkaline 
(where buried-soil material contains carbonate). Such 
profiles often have neutral to alkaline topsoils and acidic 
subsoils—an unusual situation in South Australia.
Inherent fertility levels are very high. The capacity to 
store and provide nutrients, and the calcium status of 
volcanic-derived soil layers, are very high. However, 
variations in fertility occur, primarily depending on the 
nature and thickness of volcanic materials, clay content 
and type, the nature of underlying non-volcanic mate-
rial, and organic matter content. The most fertile soils 
are those with the thickest volcanic influence. Also, 
more finely textured buried-soil layers provide greater 
nutrient retention capacity than sandier ones.
According to Lowe and Palmer (2005), the relative pro-
portions of minerals within the clay and sand fractions 

Group O soils

Only one subgroup soil has been established for this Soil Group, as the extent of these soils is limited. Nonethe-
less, variation within profiles is significant owing to the varying age and thickness of volcanic materials, degree 

of soil development, and varied nature of underlying materials. After weighing up these factors, additional divisions 
within the group were considered unwarranted. The soil is described in the following pages and highlighted in the 
table below. Volcanic soils have previously been somewhat inappropriately labelled ‘chernozems’ and ‘rendzinas’.

Soil Typical surface soil Typical subsoils formed from ash Nature of underlying materials

O1 volcanic ash 
soil

loamy to clay loamy, 
dark-coloured, friable, 

organic-rich

Younger volcanics: dark, cinnamon-coloured, 
friable, gritty sandy loam to clay loam.
Older volcanics: dark, reddish brown to 

brownish red, friable, gritty clay loam to clay.

Cemented basaltic ash (tuff ); buried soil; clay 
derived from weathered ash; calcreted limestone 

or calcarenite; or basaltic rock.

differ between soils formed from Mount Gambier and 
Mount Schank ejecta. It seems more materials of pre-
volcanic origin were ejected at Mount Gambier. This 
is supported by 1:50 000 scale soil landscape mapping 
(Soil and Land Program 2007b) showing that Mount 
Gambier is situated among rises associated with old 
coastal dune ranges, which are largely composed of 
sand and calcarenite, with marine limestone at depth. In 
contrast, Mount Schank is situated on a plain with only 
a thin veneer of soil over limestone. This indicates that 
the eruptive sites at Mount Gambier were covered by a 
greater thickness of non-volcanic material than those 
at Mount Schank. Volcanic soils originating from the 
Mount Gambier blasts consequently contain greater 
proportions of material derived from pre-volcanic 
ejecta (e.g. quartz, chert and sponge spicules in the 
sand fraction) and less derived from volcanic ejecta 
(e.g. volcanic glass in the sand fraction and allophane 
in the clay fraction).

The basaltic volcanic materials of the South East are 
highly weatherable and nutrient rich, and have pro-
duced similarly nutrient-rich soils with high organic 
matter content. High organic matter levels result from 
the productivity associated with high inherent fertility 
and the cool, moist climate. O1 soils are well supplied 
with the major plant nutrients phosphorus, nitrogen, 
potassium, sulphur, calcium and magnesium, and are 
the only South Australian soils not inherently deficient 
in phosphorus (Tiver 1956). Natural phosphorus levels 
of over 0.1% are usual, which is around five to eight 
times more than in red-brown texture-contrast soils 
of the northern wheat-belt, and ten to thirty times 
more than in calcareous soils of the mallee districts 
(Prescott 1950; Stace et al. 1968). However, nutrient 
levels can be run down by prolonged nutrient export 
(e.g. via intensive cropping in the case of phosphorus 
or hay removal in the case of potassium) where there 
is inadequate replenishment. Plant-available nitrogen 
is highly mobile and may also be deficient where there 
has been inadequate input from pasture legumes or 
nitrogen fertiliser. Nevertheless, fertility levels are 
relatively easy to maintain.
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The volcanic ash soils are the second-least extensive of all 61 soils, ac-
counting for only 0.1% or 15 900 ha of Southern South Australia. 

Nonetheless, they are highly productive, and occur exclusively in the 
very-high-rainfall Lower South East. Volcanic ash is the predominant 
parent material. There are two distinct groups of volcanoes: the more 
northerly Mount Burr Range group associated with older eruptions; and 
the younger Mount Gambier – Mount Schank group associated with more 
recent eruptions. Landscapes consist of plains, rises and low hills (mostly 
remnant volcanoes), which include old coastal dune ranges and sand 
deposits. O1 soils are associated most commonly with (or overlie) soils 
B6 (shallow loam over red clay on calcrete), I1 (highly leached sand ) and B3 
(shallow sandy loam on calcrete), to a significant extent with soil G3 (thick 
sand over clay), and to a lesser extent with a range of soils, including H3, 
G2, B7, C3, I2, N1 and N3.
These are mostly deep to moderately deep, highly fertile and friable, dark 
brown to brownish red soils formed from volcanic ash. Soil profiles are 
uniform to gradational; loamy to clay loamy textures dominate, and a 
gritty to sandy  ‘feel’  is common. Surface soils are organic rich, with organic 
carbon levels of 3–7% (Soil and Land Program 2007b; Lowe and Palmer 
2005; Stace et al. 1968). Soil materials are friable and well structured 
throughout. Distinct profile forms occur, depending on the thickness and 
age of ash deposits. Those formed entirely of ash are located relatively 
close to volcanoes, while those consisting of ash-rich upper layers and 
buried-soil lower layers (often with sandy textures) extend in a wider halo. 
Soils formed entirely of ash are up to one metre or so thick, are commonly 
underlain by cemented ash (tuff ), and frequently contain coarse fragments 
(tuff and other basaltic rock, olivine, as well as limestone and calcarenite). 
Older volcanic soils are typically redder and have higher clay content than 
younger types. They also have more distinct profile development in the 
form of more pronounced structure, an obvious clay increase with depth, 
and an accumulation of fine carbonate in the lower subsoil. Younger types 
have distinctive cinnamon-coloured subsoils.
Inherent fertility is very high, especially with regard to phosphorus and 
sulfur; nonetheless, productive agricultural systems require replacement 
phosphorus. In addition, plant deficiencies of manganese have been re-
corded (Samuel and Piper 1928; Prescott and Piper 1929). Deficiencies 
of zinc are also possible.
Both dryland and irrigated agricultural potential are very high. Plant-avail-
able waterholding capacity varies from 70 to 200 mm. High fertility, stable 
soil structure, as well as excellent drainage characteristics, mean these soils 
are well suited to a range of field and horticultural crops. They have been used 
extensively for dairying and vegetable cropping since the mid-1800s.

Statistics
Area of interest Hectares % 

area
Southern SA 15 900 0.1

Biophysical Regions
Central 0 0.0

Kangaroo Island 0 0.0

Northern 0 0.0

South East 15 850 0.5

Murray Mallee 0 0.0

Yorke Peninsula 0 0.0

Eyre Peninsula 0 0.0
0 100 200

Kilometres

Clay content and pH levels
within the representative soil profile

Likely growth of cereal plant roots 
within the representative soil profile
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Key Attributes
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A routine soil description site in a sand quarry (site No. 017-14 / 4475).

Photograph: Bruce Billing. Just north of the city of M
t G

am
bier, Lower South E

ast, approx-
im

ately 7 km
 from

 the centre of the M
t G

am
bier volcano (taken as the centre of the Blue Lake). Th

e soil is
situated on an upper slope, am

ong undulating rises with associated sand dunes, in an area overlain by volcanic ash.

Australian Soil Classification
Basic, Andic, Brown-Orthic Tenosol / Aeric Podosol; 
very thick, non-gravelly, loamy / sandy, very deep.

Representative Soil Profile
Depth (cm) Description
Upper volcanic ash - rich soil layers:
0–20 Very dark brown, soft, light fine sandy loam 

with single grain structure.
20–65 Dark brown (cinnamon-coloured), light fine 

sandy loam with single grain structure.
Lower buried-soil layers:
65–110 Greyish brown, light yellowish brown and 

strong brown, fine sand with single grain 
structure and some volcanic ash influence.

110–142 Bleached fine sand with minor dark-coloured 
organic staining and single grain structure.

142–175 Dark brown, fine sand with single grain 
structure and tongues of bleached fine sand: 
an upper dark-coloured layer with prominent 
organic-aluminium accumulations caps redder 
material with prominent organic-aluminium-
iron accumulations.

175–205 Dark yellowish brown, fine sand with single 
grain structure and organic-aluminium-iron 
accumulations.

volcanic ash soil
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The remarkably blue, Blue Lake, within the crater of the Mt Gambier volcano. Just above the water line (which indicates
the top of the regional watertable) can be seen the whitish Tertiary-age Gambier Formation limestone, pieces of which
where ejected along with volcanic materials during eruptions between four and five thousand years ago. The sur-
rounding plains and rises were covered in volcanic ash, within which O1 soils have formed. The Mt Schank
volcano, which is 11 km distant in a southerly direction, can be seen on the horizon in the right back-
ground. The intervening land is dominated by O1 soils.

Photograph: Jam
es H

all.
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Miscellaneous Areas—Overview Waterbodies, Tidal Areas, Rockland, Mine  and  Unmapped  Urban  Areas

50 0 50 100 15025

Kilometres

Ceduna

Port Augusta

Port Lincoln

Port Pirie

Adelaide

Clare

Mt Gambier

Victor
Harbor

Murray Bridge

Loxton

Renmark

Whyalla

Miscellaneous Areas

• Waterbodies: permanent to semi-permanent, including reservoirs. Other 
areas that are seasonally to infrequently inundated are shown on the map 
of Soil Group N.

• Tidal flats: including mangroves and evaporation pans. Note: some tidal 
areas are shown on the map of Soil Group N (see soil N2 on map).

• Coastal cliffs, scree slopes, as well as bedrock and calcrete outcrop: the 
latter comprise exposed hard rock (e.g. granite) or calcrete with little to 
no soil cover, as well as some areas of thick surface stone. Similar areas 
are also shown on the maps of Soil Group B and L.

• Mine areas: quarries and mine spoil.

• Unmapped urban areas: the land and soils of a few, predominantly ur-
ban areas have not been mapped by the State Land and Soil Mapping 
Program, most notably the Adelaide Plains metropolitan area.

Distribution
This map presents a broad-scale overview of the distribution of the various 
miscellaneous categories. It is based upon a rule-based analysis (employing 
GIS programming) of more detailed land system, soil landscape and land 
attribute mapping at scales of 1:50 000 or 1:100 000. Where two or more cat-
egories occur within the same map unit, that of greatest extent is shown.

Reservoirs

Waterbodies (≥50% of area)

Waterbodies (10–50% of area)

Tidal flats: evaporation pans

Tidal flats: mangroves

Tidal flats (>50% of area)
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Tidal flats (10–50% of area)

Coastal cliffs and steep slopes

Bedrock outcrop (>50% of area)

Bedrock outcrop (10–50% of area)

Scree slopes (10–50% of area)

Calcrete outcrop (>50% of area)

Bedrock or calcrete outcrop (≥50% of area)

Bedrock or calcrete outcrop (10–50% of area)

Mine areas: quarries and mine spoil

Unmapped urban areas

G reat  Aust ra l ian Bight

Main roads

Murray River

Biophysical regional 
boundaries

Coastline and shorelines
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Waterbodies, Tidal Areas, Rockland, Mine  and  Unmapped  Urban  Areas
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SOIL SURVEY, SOIL LANDSCAPE MAPPING and MAP PRODUCTION
Department of Water, Land and Biodiversity Conservation

Government of South Australia
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Miscellaneous Areas—Overview Waterbodies, Tidal Areas, Rockland, Mine  and  Unmapped  Urban  Areas

Miscellaneous areas include all mapping units or map unit components that have not been ascribed a soil category 
from one of the fifteen group or sixty-one subgroup soils. This includes areas considered to have no soil cover, 

such as: permanent to semi-permanent waterbodies; rockland (mostly exposed bedrock or sheet calcrete); mine areas 
(mostly quarries and mine spoil); and some tidal areas (especially those with little to no soil profile development). 
Other areas have not been assigned a soil category primarily because of land use considerations. For example: they 
are predominantly urban; or are tidal areas that are frequently inundated. [Note: the soils of many urban areas, 
particularly non-metropolitan areas, have been mapped; while many tidal areas have had saline soil assigned as a 
subgroup soil category (see Soil Group N—Overview; soil N2 description).]

Waterbodies (WW)

Areas considered to be permanent to semi-permanent natural waterbodies have been mapped by the State Land and 
Soil Mapping Program. Lakes Alexandrina and Albert, The Coorong, the Murray River and adjacent billabongs 

and lakes, as well as lagoons and waterways of the South East of the state, constitute the main occurrences.
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0 100 200

Kilometres

Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region

Waterbodies 1— Statistics

Area of interest Hectares (ha) % area
Southern SA 174 700 1.1

Biophysical Regions
Central 7 560 1.2

Kangaroo Island 960 0.2

Northern 1 840 0.1

South East 59 300 2.0

Murray Mallee 104 930 3.6

Yorke Peninsula 0 0.0

Eyre Peninsula 120 0.0

1 Also see Soil Group N (Wet Soils).

Unmapped Urban and Other Areas Not Assigned a Soil Category (XX)

These areas have not been assigned a soil category, chiefly because of land use considerations. The vast majority are 
urban areas (in particular, the central Adelaide Plain). Also included are some tidal areas (including evaporation 

pans), some coastal cliffs, most mine areas (predominantly quarries and mine spoil), and reservoirs.

The waters of Lake Albert, with resident pelicans, as viewed from near Meningie in the Upper South East. Lakes Albert 
and Alexandrina form the Lower Lakes of the Murray-Darling Basin river system.

Photograph: Jam
es H

all.
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Waterbodies, Tidal Areas, Rockland, Mine  and  Unmapped  Urban  Areas
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0 100 200
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Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region

Tidal, Mine, Unmapped Urban Areas, Etc.—Statistics

Area of interest Hectares (ha) % area

Southern SA 2 77 200 0.5

Biophysical Regions
Central 3 820 0.6

Kangaroo Island 1 290 0.3

Northern 6 260 0.2

South East 1 780 0.1

Murray Mallee 1 790 0.1

Yorke Peninsula 3 260 0.4

Eyre Peninsula 0 0.0

2 This includes 58 990 ha of unmapped Adelaide Plains urban area.

Rockland (RR)

Areas with no effective soil cover that are dominated by exposed bedrock, sheet calcrete or ferricrete. Included are 
some rocky shorelines, reefs, rocky coastal cliffs and quarries, as well as the limestone cliffs bordering sections 

of the Murray River valley. Many similar areas are shown on the maps of Soil Groups L and B.

Photograph: Jam
es H

all.
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Distribution (% area)

>30
10–30 
1–10
Murray River and Lakes
Biophysical Region

Rockland—Statistics

Area of interest Hectares (ha) % area
Southern SA 136 700 0.9

Biophysical Regions
Central 790 0.1

Kangaroo Island 3 160 0.7

Northern 84 100 2.6

South East 44 320 1.5

Murray Mallee 2 030 0.1

Yorke Peninsula 2 250 0.3

Eyre Peninsula 3 80 0.0

3 Similar Eyre Peninsula areas have been mapped as Group L or B soils.

Exposed calcrete rockland on a Far West Coast shoreline, Eyre Peninsula, beside the azure-coloured waters of the Great 
Australian Bight. A thin cover of sand occurs in places. This is part of an exposed coastal dune core. Bright white,
mostly bare and active coastal sand dunes, consisting of carbonate-rich soil H1, are visible in the background.

Photograph: Brian H
ughes.
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Appendix 1—Glossary

I Overview

In this book, a range of terms is used to describe soil properties, substrates and landscapes. Where practicable, 
these terms are given specific meaning, and many are briefly defined in the following glossary. A number of extra 

terms are also included (e.g. general terms related to land use, fields of endeavour associated with soil science, terms 
relating to landscape and soil data, and the names of some geographical areas). In addition, a set of classification 
terminology relating to a range of land and soil attributes (e.g. inherent fertility, erosion potential, drainage, salinity, 
soil toxicities, acidity, alkalinity, etc.) is used—these are defined in Appendix 5. [The terminology relating to the 
ten key attributes highlighted for each subgroup soil in bar charts in this book is summarised in the Introduction 
Section BIV. Background information and full classification criteria for each land or soil attribute is presented in 
Assessing Agricultural Land (Maschmedt 2002).] The main soil or substrate forming geological materials occurring 
in Southern South Australia are also briefly described in Appendix 4.

Where possible, the terminology used to describe soil properties and landscapes is taken from the Australian 
Soil and Land Survey—Field Handbook (McDonald et al. 1990). Most of the terms used to describe layers within 
representative soil profiles (e.g. prismatic structure, soft, weakly cemented, etc.), as well as much of the terminology 
used in the general text, including many landscape descriptors (e.g. rises, undulating plains, low hills, etc.), have 
specific meanings that come directly from the ‘Field Handbook’. Commonly used terms are explained briefly in this 
glossary; however, the Field Handbook should also be consulted.

Colour terminology used in representative soil profile descriptions is based on moist soil colour using a Munsell 
Soil Color Chart (Munsell Color 1988). A fuller description of the use of colour terminology throughout this book 
is provided in the entry ‘colour’ in this glossary.

Some terms are based on those defined in The Australian Soil Classification (ASC; Isbell 2002). For example, the 
term ‘deep’ is used to mean ‘at a depth of one metre or more’, the term ‘very thick’ is used to mean ‘a layer that is 
thicker than sixty centimetres’, while the definition of texture-contrast used throughout this book is that given for 
a ‘clear or abrupt textural B horizon’. Representative soil profiles shown in this book are fully classified according 
to the ASC.

Additional terms have been coined where necessary. For instance, owing to a lack of succinct terminology for 
describing soil structure, the terms ‘poor’, ‘intermediate’ and ‘good’ structure have been defined using Field Handbook 
descriptors. For similar reasons, three terms have been newly coined to describe the strength of soil materials (i.e. 
‘low’, ‘moderate’ and ‘high’ ). Another example is the use of rainfall-zone descriptors based on average annual rainfall 
ranges (e.g. ‘low’, ‘moderate’ and ‘high’—see the entry for ‘rainfall’ in this glossary).

All terms bracketed by single inverted commas (‘ ’) in the following text have separate glossary entries.

II Glossary

Abundant A large amount, usually more than 50%. For example, a soil layer with abundant fine carbonate has more 
than 50% fine carbonate. Analogous to ‘dominant’ and ‘most’.

Accessions Discrete additions of a material to a soil, usually as a result of wind action (e.g. ‘fine carbonate’).

Acidic An acidic soil has an excess of positively charged hydrogen ions (H+) in the soil solution. Strictly speaking, 
an acidic soil has a ‘pH’ of less than 7. However, in classification criteria used in South Australia (Maschmedt 
2002), a pH of 6.4–5.5 is considered acidic, and a pH of less than 5.5 is considered strongly acidic. Com-
pare ‘alkaline’ and ‘neutral pH’; see ‘slightly acidic’ and ‘slightly alkaline’; also see Appendix 5 Section II 11.

Acidification See ‘soil acidification’.

Acid rain Rainfall made acidic as a result of industrial pollution of the atmosphere. This is chiefly an issue in the 
heavily industrialised parts of earth. 

Adelaide Geosyncline The highland region of eastern South Australia, encompassing the Mt Lofty Ranges, Kangaroo Island, 
and Flinders and Olary Ranges (see Introduction Map A 7.6), and containing a thick and varied ac-
cumulation of sediments that were deposited in late Proterozoic and early Cambrian times. The oldest 
sediments are approximately 850 million years old, and, glacial deposits from this period, which have 
since been consolidated into rock, are widespread. (See Preiss et al. 1987; Drexel et al. 1993 p 4).

Adelaide Hills Equivalent to the inner or western Mount Lofty Ranges (see Introduction Map A 7.6).
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Adhesion The attraction of unlike molecules for each other. For example, because of the polar nature of the water 
molecule (having partial positive and negative charges in different regions of the molecule), it is attracted 
to other charged molecules. Adhesion and cohesion give soil the ability to store water (McLaren and 
Cameron 1996 p. 72). See ‘cohesion’ and ‘surface tension’. Adhesion is also used to describe the strength 
of contact between soil ‘aggregates’.

Aggregate A unit of soil structure; a ped. See ‘soil structure’, and ‘fine’, ‘mid-size’ and ‘coarse aggregates’.
Agricultural areas See the description under the entry for ‘agriculture’. Analogous to Southern South Australia (see Intro-

duction Section A3).
Agriculture The term ‘agriculture’—in its broadest sense—is used to encompass all activities involving crops (in-

cluding horticultural crops) and pastures (including the management of livestock supported by pasture, 
fodder and/or grain). However, the terms agriculture and horticulture are very often used to distinguish 
separate branches of general agriculture; where horticulture refers to the mostly irrigated vegetable, fruit 
tree and vine crops, while agriculture refers to ‘broadacre crops’, pastures and livestock. Viticulture is also 
often differentiated from horticulture as a whole. In addition, the term ‘intensive agriculture’ is generally 
used in reference to livestock production in which large numbers of livestock are kept in relatively small 
areas, especially where they are kept in feedlots and primarily fed grain and/or fodder brought in from 
surrounding land or beyond. ‘Dryland agriculture’ refers to non-irrigated or rain-fed crops and pastures. 
In South Australia, a major distinction is made between the ‘agricultural areas’ and the pastoral areas or 
‘rangelands’. The former includes all ‘arable’ land, encompassing the climatically temperate areas within 
which industries based upon dryland crops and ‘improved pastures’ have successfully operated over a 
considerable period, and within which almost all the state’s irrigated crops and pastures are grown. The 
‘rangelands’ are semi-arid to arid areas mostly used for low-intensity grazing of livestock, generally utilis-
ing unimproved native pasture of grasses, herbs and shrubs. Forestry specifically refers to trees grown for 
timber or wood products, and is not covered by the term ‘agriculture’. See ‘improved pasture’.

Alkaline An alkaline soil has an excess of negatively charged hydroxyl ions (OH–) in the soil solution. Strictly 
speaking, an alkaline soil has a ‘pH’ of more than 7. However, in classification criteria used in South Aus-
tralia (Maschmedt 2002), a pH of 8–9.2 is considered alkaline, and a pH of more than 9.2 is considered 
strongly alkaline. Compare ‘acidic’ and ‘neutral pH’; see ‘slightly alkaline’ and ‘slightly acidic’; also see 
Appendix 5 Section II 11.

Angular blocky structure See ‘soil structure—angular blocky’.
Anion A negatively charged ion. See ‘ion’, ‘cation’ and Introduction Section CI 2.1.2.
Annual plants Those plants whose life cycles are completed within the yearly seasonal cycle. Compare ‘perennial 

plants’.
Apedal Non-aggregated. An apedal soil has no or few observable peds or ‘aggregates’. Apedal soils are either 

‘single grained’ or ‘massive’ (see McDonald et al. 1990 p. 125). Compare ‘pedal’.
Arable Land that can be cultivated and successfully cropped. In its broadest sense it excludes land that cannot 

be successfully cropped without the application of additional water via irrigation. Compare ‘non-arable’ 
and ‘semi-arable’.

At depth See ‘deep’.
Available waterholding 
capacity See ‘plant-available waterholding capacity’.
Backswamp A low-lying, level, swampy area, usually composed of coastal sediments deposited in ‘Recent geological 

times’, dominated by wet and/or saline soils, which is separated from the sea by a coastal dune range. 
Compare ‘lagoon’.

Badlands Eroded landscapes, usually dominated by erosion gullies. Badlands can occupy plains, rises and low hills. 
For example, terrain with relief of less than 9 m and slopes of more than 32% over a circle of 300 m radius 
is deemed a badland (see McDonald et al. 1990 pp. 34–36).

Bar A unit of pressure. One bar equals 100 kilopascals (kPa) or approximately one atmosphere of pressure.
Basement rock Unweathered to highly weathered rock underlying the earth’s ‘regolith’. See ‘weathered rock’ and ‘hard 

basement rock’.
Biophysical region A very broad regional area, differentiated from other regions by the general nature of soils, landscapes, 

geology, native vegetation, climate and land use. There are seven biophysical regions defined in Southern 
South Australia (see Introduction Section A4 and Map A 7.5).

Biophysical subregion See ‘subregion’.
Bleached A white, almost white or light-coloured soil layer (usually a ‘subsurface layer’ or A2 horizon) as defined 

by Northcote (1979a p. 17). This is defined by the colour for dry soil using a Munsell Soil Color Chart 
(Munsell Color 1988). For all hues, a value of 7 or more and a chroma of 4 or less are required, or where 
adjacent layers have hues of 5YR or redder, a value of 6 and a chroma of 4 or less is allowable.
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Blocky structure See ‘soil structure—angular blocky’ and ‘soil structure—subangular blocky’.
Broadacre crops Rain-fed, annual crops grown on broad acreage (e.g. cereal, grain legume and oilseed crops), generally 

excluding horticultural crops and forestry. Equivalent to ‘field crops’.
Buffering capacity The capacity of a ‘soil profile’ or ‘soil layer’ to resist changes in pH. 
Bulk density A measure of mass per volume. Bulk densities of Australian soils range from approximately 0.7 to 2.1 g/

cm3, with most between 1.1 and 1.8 (and especially between 1.4 and 1.6)—based on bulk density analyses 
of 64 soil profiles in Stace et al. (1968). Surface soils with high organic matter content have the lowest bulk 
densities. The relative density or specific gravity of a material is the ratio of its density relative to that of 
water; hence soil with a specific gravity of 2.0 has twice the density of water, and twice the mass and weight 
of an equal volume of water (pure water at 4°C has a bulk density of almost 1000 kg/m3 or 1 g/cm3).

Calcarenite A ‘consolidated’ to ‘semi-consolidated’, carbonate-rich sediment, dominantly composed of carbonate 
sand. Usually deposited by wind (and to some extent by wave action) as a coastal dune or sand spread.

Calcareous This refers to the presence of calcium or magnesium carbonate in the ‘soil matrix’, as evidenced by an 
effervescence reaction upon application of 1-molar hydrochloric acid. See ‘very highly calcareous’, ‘highly 
calcareous’, ‘moderately calcareous’ and ‘slightly calcareous’; also see Appendix 5 Section II 13.

Calcareous loess Silt and fine sand rich, ‘unconsolidated’, wind-deposited, carbonate-rich sediments. See ‘loess’. 
Calcium status This refers to the proportion of soil cation exchange sites with adsorbed calcium. Soils with a moderate 

or higher ‘cation exchange capacity’, a high proportion of calcium on the ‘cation exchange surface’, and 
low sodium, tend to have high ‘inherent fertility’ and ‘favourable structure’. An ideal soil would have ap-
proximately more than 75% calcium, 10–15% magnesium, 3–8% potassium and less than 6% sodium on 
the cation exchange complex. Compare ‘ESP’; see ‘CEC’ and ‘cation’.

Calcrete A ‘consolidated’ to ‘semi-consolidated’ carbonate-rich ‘hardpan’. It is usually formed by ‘pedogenic’ pro-
cesses acting upon carbonate-rich, clay loamy to sandy, wind-deposited sediments. Calcrete has variable 
strength, which is largely dependent on age, silica content and topographic situation, and forms vary 
from moderately cemented carbonate sand to very strongly cemented, vitreous and dense material. (See 
McDonald et al. 1990 pp. 143–145).

Capillary action In soils, capillary action refers to the attraction of water molecules to soil particle surfaces. It occurs where 
the adhesive or adsorptive forces between water molecules and soil particles are greater than the cohesive 
forces between water molecules. Differences in ‘soil matric potential’ drive capillary action. Capillary ac-
tion causes water to move from wet to dry soil (the same effect causes a sponge to soak up water), includ-
ing against the force of gravity. Evaporation of water at the soil surface results in an on-going upward 
drawing of water through small ‘soil pores’ where there is evaporative energy (e.g. solar radiation) and a 
source of water (e.g. shallow groundwater). Also see ‘adhesion’, ‘soil water potential’ and ‘soil water’.

Carbonates Calcium and magnesium carbonate in soil, substrates, and on the land surface. Soil carbonates comprise all 
hard and soft carbonate-rich ‘segregations’, which are divided into primary and secondary types (the latter 
are not derived from underlying parent material). See ‘fine carbonate’, ‘hard carbonate’ and ‘calcrete’.

Cation A positively charged ion that can be retained and exchanged at cation exchange sites. The primary soil cat-
ions are calcium, magnesium, potassium and sodium. See ‘ion’, ‘anion’ and Introduction Section CI 2.1.2.

Cation exchange capacity See ‘CEC’.
Cation exchange complex See ‘cation exchange surface’.
Cation exchange surface The ‘clay mineral’ and ‘organic matter’ surfaces with negatively charged sites at which cations can be re-

tained and exchanged. See ‘cation’.
CEC Cation exchange capacity. A measure of all cation exchange sites in a soil layer. See ‘inherent fertility’ and 

‘cation exchange surface’.
Cemented A material is considered to be cemented if a 30 mm diameter piece does not ‘slake’ after immersion in 

water for one hour. The degree of cementation is assessed after this immersion, and ranges from weakly 
cemented (can be crushed between thumb and forefinger) to very strongly cemented (cannot be broken 
by hammer or only with extreme difficulty). (McDonald et al. 1990 p. 143).

Cereal A plant of the family Gramineae (a grass plant; see Jessop and Toelken 1986 pp. 1828–1993), used to 
produce grain for food, but also used to produce fodder.

Chenopod Shrub and herb plants of the family Chenopodiaceae (see Jessop and Toelken 1986 pp. 236–311); in par-
ticular, the often woody saltbush (Atriplex spp.) and bluebush (Maireana spp.) shrubs that dominate the 
native vegetation of large areas of semi-arid South Australia.

Clay exchange surface The ‘clay mineral’ surfaces with charged sites (mostly negative) at which ions can be retained (adsorbed) 
and exchanged. Compare ‘cation exchange surface’; see ‘ion’.

Clayey One of the four primary texture classes, comprising all clayey texture grades. Clay content is more than 35%. 
Compare ‘clay loamy’, ‘loamy’ and ‘sandy’; see Introduction Section CII 1.1 and Appendix 5 Section II 25.
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Clay loamy One of the four primary texture classes, comprising clay loamy texture grades. Clay content ranges from 
approximately 20 to 35%. Compare ‘clayey’, ‘loamy’ and ‘sandy’; see Introduction Section CII 1.1 and 
Appendix 5 Section II 25.

Clay mineral A set of secondary or soil minerals derived from the primary minerals of rock; mostly crystalline hydrat-
ed aluminosilicates with layered structure (e.g. kaolinite, illite and montmorillonite), although some are 
amorphous (e.g. allophane). Each has distinctive characteristics, such as cation exchange and shrink–swell 
capacities. ‘Sesquioxides’ or metal oxides, mostly of iron or aluminium, are also included. See Introduction 
Sections CII 1.2, 3.5. 

Clay particle A fine or small-size mineral particle (<0.002 mm) of the ‘soil matrix’; a secondary or soil mineral. Com-
pare ‘sand’ and ‘silt particle’; see Introduction Sections CII 1 preamble, 1.2.

Clay-spreading The spreading of ‘clayey’ material on ‘sandy’ soils to increase topsoil clay content, and thereby reduce water 
repellence and erosion risk, as well as increase nutrient retention, waterholding and buffering capacities. 
The spread clay is usually subsoil and substrate material sourced from a nearby pit. See ‘delving’.

Clay type The type of ‘clay mineral’.
Clear to sharp boundary This refers to the thickness of the zone of transition between two soil layers (see McDonald et al. 1990 

p. 149). A clear to sharp boundary is 50 mm or less thick. Compare ‘gradual to diffuse boundary’.
Clod An artificial soil aggregate with a diameter of 100 mm or more (see McDonald et al. 1990 pp. 133–134), 

often consisting of a broken section of ‘massive’ soil, and usually induced by excessive cultivation. Com-
pare ‘fragment’.

Clover A ‘legume’ pasture plant mostly suited to ‘acidic’ and ‘neutral pH’ soils.
Coarse Usually in reference to materials in the soil coarser than 2 mm; unless referring to the size of soil aggre-

gates (see ‘coarse aggregates’).
Coarse aggregates Soil aggregates with an average least-dimension of 50 mm or more (unless platy or lenticular, where 

20 mm or more is used owing to elongated natures). Compare ‘fine’ and ‘mid-size aggregates’.
Coarse fraction All soil particles coarser than 2 mm. Compare ‘soil matrix’; see ‘coarse fragments’ and ‘hard segregations’.
Coarse fragments Refers to particles coarser than 2 mm (e.g. rock fragments), but does not include those of pedogenic 

origin (e.g. ‘ironstone gravel’). (See McDonald et al. 1990 pp. 97–101, 146–147).
Coarsely structured Refers to a soil layer, usually subsoil, composed of ‘coarse aggregates’.
Coarse texture ‘Sandy’ soil textures. See Introduction Section CII 1.1; compare ‘fine’ and ‘medium texture’.
Coarser texture More sandy; lower clay content.
Cohesion The attraction of like molecules for each other. With water, this results from the polar or partially charged 

nature of water molecules, where the oxygen atom has a weak negative charge and the hydrogen atom a 
weak positive charge. Positive and negative regions of different water molecules attract each other when 
they come close; each water molecule in a body of water is bonded in this way to four others. This type of 
weak bond is known as a hydrogen bond. It explains some of the characteristic properties of water, such 
as the wide temperate range over which water remains liquid and the large amount of energy needed to 
convert water to vapour. Cohesion and adhesion also give soil the ability to store water (McLaren and 
Cameron 1996 p. 72). See ‘adhesion’ and ‘surface tension’.

Colloid Or soil colloid. A clay-size mineral or organic particle in the soil, especially a ‘clay mineral’ or ‘humus’ 
molecule. See ‘clay particle’.

Colour In representative soil profile descriptions in this book, soil colour terminology is based on a moist soil 
colour using a Munsell Soil Color Chart (Munsell Color 1988). Terms, such as dark yellowish brown and 
strong brown, come directly from the Munsell charts. The terms red, brown, black, yellow and grey, which 
are used in the descriptive text in this book, follow the terminology used in Isbell (2002 pp. 126–127)—
these are also defined via Munsell chart colours. More general colour descriptions are sometimes used in 
the text within this book (e.g. red-brown and orange).

Columnar structure See ‘soil structure—columnar’.
Common 20–30% of area (French et al. 1968 p. 31). Compare ‘very extensive’, ‘extensive’, ‘limited’ and ‘minor’.
Consistence Refers to the strength of ‘cohesion’ and ‘adhesion’ in soil, which varies with soil moisture content (see 

McDonald et al. 1990 pp. 138–140).
Consolidated The equivalent of a very strong to weak rock, such that a single strike of a hammer upon intact material 

produces from no effect to many small fragments (McDonald et al. 1990 p. 156). This is approximately 
analogous to very strongly to strongly cemented materials, such that the material cannot be crushed 
underfoot on a hard flat surface with the weight of an average man (80 kg) applied slowly (McDonald et 
al. 1990 p. 143). Such materials cannot be dug with hand tools, and form a barrier to plant roots, except 
where there are fissures, cracks or solution holes. Compare ‘semi-consolidated’ and ‘unconsolidated’.

Continuous cropping See ‘rotation’.
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Corridor plains Low-lying, usually level plains, situated between old coastal dune ranges. Originally ‘backswamps’ or 
‘lagoons’. These are common on the South East Coastal Plain (see Introduction Map A 7.6).

Cover crop A hardy crop with vigorous early growth (usually a ‘cereal’) used to protect less hardy and slower growing 
plants (e.g. lucerne) in the early stages of growth from damage (e.g. from sand blasting during wind ero-
sion events) and to protect soil from erosion.

Cracking A surface soil condition (assessed when dry) where the soil forms cracks at least 5 mm wide that extend 
to subsoil layers. This term can also apply to cracks not visible at the surface, but which extend upward to 
the base of a plough layer or very thin (<3 mm) surface layer. (See McDonald et al. 1990 p. 141.) Also see 
‘self-mulching’, ‘loose’, ‘soft’, ‘firm’, ‘hardsetting’, ‘surface crust’ and ‘surface flake’.

Cropping This term usually refers to the growing of ‘broadacre crops’, but can also apply to horticultural crops.
Crumb structure See ‘soil structure—crumb’.
Crust See ‘surface crust’.
Data In a ‘land resource assessment’ sense, this refers to baseline figures relating to the physical world that have 

been collected and compiled, but with no further interpretations made using specialised knowledge. For 
example, soil profile, site and landform descriptions, and results of the chemical analyses of ‘soil layers’. 
See ‘data statistics’, ‘information’ and ‘modelled information’.

Data statistics Calculations of area or extent (usually in hectares) of particular spatial parameters, using ‘GIS’ technology 
and rule-based analyses, that take account of the heterogeneity of map units (since particular features of 
interest often occur over less than 100% of a map unit). For example, calculations of the area of highly 
saline land within a group of  ‘soil landscape’ map units, based on assessments of the severity and extent of 
salinity within these units. See ‘data’, ‘information’ and ‘modelled information’.

Deep One metre or more below the land or soil surface (derived from Isbell 2002). Compare ‘moderately deep’, 
‘shallow’ and ‘very shallow’.

Deep drainage Drainage of water beyond the rootzone or soil profile. Much of this water eventually moves into groundwater.
Deep-ripping Deeper than usual cultivation employed to disturb ‘subsurface’, upper ‘subsoil’ or ‘hardpan’ layers for im-

proved plant root growth, plant water use and drainage. The effect on soil material is usually temporary.
Deeply weathered This indicates a greater extent of weathering of basement rock than ‘highly weathered’. Weatherable min-

erals are no longer present, and relatively inert and infertile materials remain. Deeply weathered materials 
bear little to no resemblance to their parent rock. They are best represented by acidic kaolin-rich clays 
(e.g. in the mottled and pallid zones below ironstone soil profiles). In comparison, highly weathered rock 
relates to saprolite, or even kaolinised saprolite, that still bears some resemblance to the parent rock. The 
term ‘deeply weathered’ is also applied to soils to indicate a very significant level of weathering and altera-
tion of soil minerals. See ‘weathered rock’.

Delving A form of deep cultivation used on sand-over-clay soils (see Soil Group G chapter), designed to bring 
‘clayey’ subsoil material into the ‘sandy’ topsoil to increase clay content, and thereby reduce water repellence 
and erosion risk, as well as increase nutrient retention, waterholding and buffering capacities. Delving can 
also promote drainage and plant growth via disturbance of the upper subsoil. See ‘clay-spreading’.

Diffusion Preferential movement of solutes or ions in a solution from a zone of higher concentration to a zone 
of lower concentration. This is an important mechanism by which plants uptake nutrients from the soil 
solution. Compare ‘mass flow’.

Direct drill A ‘minimum tillage’ or ‘no-till’ system where there is no cultivation prior to ‘seeding’.
Disc-pitting The process of creating areas of disturbed surface soil on scalded land with a disc plough to encourage seed 

entrapment and the growth of plants (particularly perennial native plants). Scalding mostly occurs in the 
low rainfall margins of the agricultural areas and the pastoral zone—see Introduction Section CII 11.3.

Disperse See ‘dispersion’.
Dispersion A behaviour of soil upon wetting, where individual clay particles separate owing to the dominance of 

repulsive forces. Dispersion can be observed by the development of a cloud of milkiness around a soil 
aggregate placed in distilled or rain water. The water source is standardised as electrolyte content is im-
portant; the saltier the water, the less pronounced the dispersion, which has implications with respect to 
irrigation water quality. Grades of slight (just observable milkiness) to total (complete dispersion of clay 
particles, leaving only sand grains) are recorded. Soil dispersion is often categorised into ‘dispersive’ and 
‘highly dispersive’, which is based on the rapidity and completeness of dispersion. Dispersion is generally 
associated with ‘sodic’ soil. See Introduction Section CII 5.2.6; compare ‘flocculation’.

Dispersive See ‘dispersion’.
Distinct colour and texture 
boundary

This phrase is used in the definition of Group G soils, and refers to an obvious textural and colour change 
between topsoil and subsoil. There is a ‘clear to sharp boundary’ or zone of transition between layers.

Dominant More than 50%. For example, a dominant soil covers more than 50% of a given area. Analogous to ‘abun-
dant’ and ‘most’; compare ‘most common’ and ‘predominant’.
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Dominated by See ‘dominant’.
Dryland agriculture The growing of rain-fed or non-irrigated crops and pastures. See ‘agriculture’.
Dryland cropping The growing of rain-fed or non-irrigated crops. See ‘agriculture’.
Dry soil A soil that contains no visible moisture; usually with a moisture content below ‘wilting point’ (see Mc-

Donald et al. 1990 pp. 137–138). Compare ‘moderately moist soil’, ‘moist soil’ and ‘wet soil’.
DWLBC The Department of Water, Land and Biodiversity Conservation—a South Australian Government de-

partment.
ECe The electrical conductivity of the soil determined using the saturation paste extract method (see Rayment 

and Higginson 1992). This method gives a measurement of soil salinity that is directly comparable be-
tween major soil texture classes. The more common and easier way of measuring soil salinity, ‘EC1:5’, gives 
results that are not directly comparable between major soil texture classes, although various conversion 
factors are used to counter this. See Appendix 5 Sections II 14, 15, 25.

EC1:5 Electrical conductivity of a 1:5 soil to water suspension-solution (see Rayment and Higginson 1992). 
See ‘ECe’.

Edaphic Concerning soil properties and conditions and their interaction with and effect on organisms. See ‘soil 
science’.

Edaphology See ‘edaphic’ and ‘soil science’.
Effective cultivation 
moisture range

The range of soil moisture contents within which cultivation is effective (for loosening soil, uprooting 
weeds and creating a suitable seedbed) and non-destructive (with regard to soil structure). At drier mois-
ture contents, cultivation may be practically impossible due to high soil strength or may form a cloddy 
surface soil (see ‘clod’). At wetter moisture contents, cultivation can result in soil smearing and soil ag-
gregate degradation, increasing the likelihood that ‘hardsetting’ conditions will form upon drying. 

Effective plant-available 
waterholding capacity See entry for ‘plant-available waterholding capacity’.
Effective soil depth The depth to which the roots of plants of interest can penetrate. See ‘soil depth’.
Effective soil volume The volume of soil material within the potential rooting zone that can be accessed by plant roots. The 

coarse fraction is excluded (see Introduction Section CII 1 preamble), as plant roots cannot access areas 
occupied by ‘coarse fragments’ or ‘hard segregations’. Areas of the ‘soil matrix’ that are inaccessible to plant 
roots are also excluded. See ‘effective soil depth’.

Effective soil waterholding 
capacity See entry for ‘soil waterholding capacity’.
Elevated levels of salts Defined by a subsoil ‘ECe’ of approximately 4–8 dS/m. Topsoil may also be salt affected. Equivalent to 

moderately low salinity—see Appendix 5 Section II 14. Compare ‘raised levels of salts’ and ‘moderate 
levels of salts’.

Erosion See ‘soil erosion’.
Erodibility See ‘soil erodibility’.
ESP Exchangeable sodium percentage. This refers to the proportion of soil cation exchange sites with adsorbed 

sodium. See ‘sodic’, ‘high boron and sodium’, ‘CEC’ and ‘inherent fertility’; compare ‘calcium status’, 
Excessive cultivation Overly frequent or aggressive cultivation resulting in the degradation of surface soil structure. Degraded 

surface structure causes decreased water infiltration, as well as increased runoff and erosion risk, and also 
impedes germination, seeding emergence and plant growth. See ‘effective cultivation moisture range’.

Exchangeable sodium 
percentage See ‘ESP’.
Extensive 30–60% of area (French et al. 1968 p. 31). Compare ‘very extensive’, ‘common’, ‘limited’ and ‘minor’.
Facet A distinctive landform; part of a ‘landform pattern’ or ‘landscape’ (e.g. a sand dune within a dunefield). 

Analogous to ‘landform element’; also see ‘site’.
Favourable structure See ‘good structure’.
Ferricrete A ‘consolidated’ to ‘semi-consolidated’ iron-rich ‘hardpan’, predominantly formed by ‘pedogenic’ pro-

cesses. Ferricrete usually consists of ‘cemented’ ironstone gravel, but is occasionally a ‘massive’ layer of 
highly ferruginous material. Analogous to the Petroferric horizon defined in Isbell (2002 p. 117); also see 
‘ironstone gravel’.

Fertility See ‘inherent fertility’.
Field capacity The total amount of water a ‘soil profile’ or ‘soil layer’ can hold against the force of gravity, such that all but 

the largest soil pores are water filled. When a soil has reached field capacity, additional water will be lost 
as deep drainage, lateral seepage, runoff or evaporation, where possible. At field capacity, the ‘soil matric 
potential’ is typically minus 1/3 of a ‘bar’ (-33 kPa)—Jurinak (1978). Compare ‘saturated soil’ and ‘wilting 
point’; also see ‘soil water’, ‘soil water potential’ and ‘soil matric potential’.
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Field crops Rain-fed, annual crops grown on broad acreage (e.g. cereal, grain legume and oilseed crops), generally 
excluding horticultural crops and forestry. Equivalent to ‘broadacre crops’.

Fine Can be used to refer to ‘fine texture’ or the size of small soil aggregates (see ‘fine aggregates’).

Fine aggregates Soil aggregates with an average least-dimension of less than 10 mm. However, this does not apply to ‘platy’ 
or ‘lenticular’ aggregates due to their elongated natures. Compare ‘coarse’ and ‘mid-size aggregates’.

Fine carbonate Carbonate particles of the ‘soil matrix’ (i.e. <2 mm in diameter).

Fine texture ‘Clayey’ soil textures. See Introduction Section CII 1.1; compare ‘heavy’ and ‘medium texture’.

Finer texture More ‘clayey’; higher clay content.

Firm A surface soil condition (assessed when dry) where the soil forms a coherent mass of individual particles 
or aggregates, and moderate pressure of forefinger disturbs or indents the surface (see McDonald et al. 
1990 p. 141). This term can also be applied to lower soil layers. Analogous to ‘moderate strength’; also see 
‘cracking’, ‘self-mulching’, ‘loose’, ‘soft’, ‘hardsetting’, ‘surface crust’ and ‘surface flake’.

Flake See ‘surface flake’.

Flat A ‘level’ area, usually relatively low lying, but not a depression—a particular ‘landform element’ or ‘facet’ 
of a landscape.

Flocculation The grouping together of clay particles upon wetting to form soil aggregates, owing to the dominance of 
attractive forces. See ‘aggregate’.

Fragment (soil) An artificial soil aggregate with a diameter of less than 100 mm (see McDonald et al. 1990 pp. 133–
134), usually induced by ‘excessive cultivation’ or consisting of a broken section of ‘massive’ soil. Compare 
‘clod’.

Friable This refers to soil material that is easily displaced or readily falls apart. Such soil generally consists of 
small-size and somewhat rounded aggregates (e.g. <10 mm in average least-dimension) with little adhe-
sion between aggregates, or else, consists of ‘loose’ individual soil particles or ‘soft’ massive soil. The term 
also applies to soil material composed of larger aggregates that readily separate into smaller aggregates or 
amorphous soil material. Friable soil presents no appreciable impediment to root exploration. The term is 
commonly used to describe dark-coloured surface soils with loamy texture, relatively high ‘organic matter’ 
content, and loosely packed, small-size, ‘water-stable’, ‘granular’ aggregates.

Gently inclined A slope class with slopes of 3–10% (see McDonald et al. 1990 p. 12). ‘Undulating’ landscapes have equiva-
lent slopes. 

Gentle slopes See ‘gently inclined’.

Gently undulating Landscapes or landforms with slopes of 1–3% (see McDonald et al. 1990 p. 36).

Geographic information 
system See ‘GIS’.

Gilgai A gilgai is an area of ‘microrelief ’ associated with cracking clay soils (see Soil Group E chapter). It consists 
of mounds and depressions, often separated by ‘flats’. ‘Relief ’ is less than one metre to several metres. (See 
McDonald et al. 1990 pp. 88–90).

GIS Geographic information system. Computer software and hardware used to store, analyse and present 
spatial information.

Gley soil colours Grey, blueish and greenish soil colours that are indicative of prolonged wetness and reducing conditions 
within a soil layer (see Munsell Color 1988). See Introduction Section CI 3.1.

Good structure This encompasses physical arrangements of ‘soil matrix’ material within a ‘soil layer’ that present little 
to no impediment to water movement and plant root growth through and within the layer. The main 
features include: ‘low strength’ soil with ‘single grain’, ‘massive’ or ‘weak structure’, or soil with small-size 
(‘fine’) aggregates, little adhesion between aggregates and ‘strong’ to ‘moderate structure’. Compare ‘poor 
structure’ and ‘intermediate structure’.
Good or favourable structure is primarily defined by ‘loamy’ to ‘clayey’ soil layers with fine ‘polyhedral’, 
‘granular’ or ‘subangular blocky’ aggregates that have little adhesion between aggregates (i.e. ‘strong struc-
ture’). Fine aggregates have an average least-dimension of less than 10 mm (unless ‘platy’ or ‘lenticular’). 
The granular or ‘crumb’ pedality associated with relatively high organic matter content is almost exclu-
sively a surface soil phenomenon.
Where aggregates are larger than fine, structure is still deemed favourable where there is fine and strong to 
moderate ‘secondary structure’. Moreover, a subsoil composed of larger aggregates can be considered well 
structured where aggregates are porous and have low strength (see McDonald et al. 1990 pp. 138–139). 
Prolific root growth within aggregates is the best indication of good structure in such cases.
Loose or soft ‘apedal’ (although strictly structureless) and ‘weakly structured’ soils—e.g. many ‘sandy’ and 
sandy loam soils—are also considered to have ‘good structure’.
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Goyder’s Line A line marked on the map of South Australia in 1865 by the Surveyor-General George Woodroffe 
Goyder, delineating drought-affected country (from a plaque erected in 1983 near Terowie by the Royal 
Geographical Society of Australasia and the District Council of Hallett)—see Introduction Map A 7.2. 
Goyder’s physical line of travel amounted to nearly 5000 km on horseback. It marked off the line of 
drought and became known as Goyder’s Line of Rainfall. The line largely coincided with the boundary 
of the saltbush and bluebush (chenopod-dominated) country to the north and the generally more heavily 
wooded country to the south. It separated lands suitable for agriculture from those fit for pastoral use 
only, dividing areas of more reliable rainfall from those of less reliable rainfall. However, a combination 
of a scarcity of agricultural land, a run of good seasons in the early 1870s, and the expected income from 
land sales, persuaded the government to disregard the Line and encourage farmers to buy land to the 
north. Poor seasons in the 1880s proved Goyder right, and ‘cropping’ now mostly occurs south of his 
Line. (Derived from <www.southaustralianhistory.com.au> 2006 and Meinig 1988.) The Line became an 
important factor in, and symbol of, European settlement of the state.

Gradational A ‘soil profile’ with an increase in clay content with increasing depth. The increase in clay is either over a 
‘gradual to diffuse boundary’, or if over a ‘clear to sharp boundary’, is not sufficient to qualify as ‘texture-
contrast’. The clay content usually increases such that there is a change in primary texture class from top-
soil to subsoil (e.g. from ‘sandy’ to ‘loamy’, sandy to ‘clay loamy’, loamy to ‘clayey’ or clay loamy to clayey). 
Compare ‘uniform’ and ‘texture-contrast’; see Introduction Section CII 1.1 and Appendix 5 Section II 25.

Gradual to diffuse 
boundary

This refers to the thickness of the zone of transition between two soil layers (see McDonald et al. 1990 
p. 149). A gradual to diffuse boundary is 50 mm or more thick. Compare ‘clear to sharp boundary’.

Granular structure See ‘soil structure—granular’.

Gravel This refers to ‘coarse fragments’ or ‘hard segregations’ between 2 and 60 mm in average maximum dimen-
sion (see McDonald et al. 1990 pp. 97–101, 146–147). Soil layers with roughly 20% or more of these 
materials are often called gravelly layers. However, the term is not usually applied to ‘hard carbonate’ 
segregations (see ‘rubble’). Note that the Australian Soil Classification (Isbell 2002) has specific terminol-
ogy relating to gravel.

Gypseous Refers to an accumulation of gypsum (calcium sulfate) in the soil profile (predominantly in the subsoil). A 
Gypsic horizon is one with a significant accumulation of gypsum, and is defined in Isbell (2002 p. 114).

Hard This is used to indicate high strength. For example, a hard segregation is strong and cannot be broken 
between thumb and forefinger (see McDonald et al. 1990 p. 147). Hardpans are equally as strong, and are 
moderately to very strongly cemented (see McDonald et al. 1990 p. 143). When referring to rock, hard 
means moderately strong or stronger (see McDonald et al. 1990 p. 156), which is approximately analo-
gous to strongly and very strongly cemented (see ‘hard basement rock’). These definitions follow that of 
Isbell (2002 p. 144). In addition, the term is used to indicate hard soil—soil strength varies with moisture 
content, nevertheless, it is beyond the power of thumb and forefinger to break or deform a 20 mm piece 
of hard soil when ‘dry’ (see McDonald et al. 1990 pp. 138–139); analogous to ‘hardsetting’ and ‘high 
strength’. Particularly problematic with respect to plant root growth and water use, is when even moist 
soil has similar strength (see ‘moderately moist’ and ‘moist soil’).

Hard basement rock Rock that is moderately strong to strong, such that a single strike of a hammer will produce no more than 
a few large and some small fragments (see McDonald et al. 1990 p. 156). This includes unweathered and 
partially weathered rock. See ‘hard’ and ‘weathered rock’.

Hard carbonate Refers to ‘consolidated’ and ‘semi-consolidated’ carbonate-rich segregations (>2.0 mm in diameter) and 
hardpan material in the soil or on the land surface. Strength is such that the material cannot be broken 
between thumb and forefinger (see McDonald et al. 1990 p. 147). See ‘hard’, ‘hard segregations’ and 
‘hardpan’.

Hard segregations Refers to ‘consolidated’ and ‘semi-consolidated’ segregations (primarily ‘hard carbonate’ and ‘ironstone’) in 
the soil or on the land surface, which are of pedogenic origin and have a diameter of more than 2.0 mm. 
Their strength is such that they cannot be broken between thumb and forefinger (see McDonald et al. 
1990 p. 147). See ‘hard’ and ‘segregations’.

Hardsetting A surface soil condition (assessed when dry). This refers to soil that upon drying becomes compact and 
‘hard’, generally with ‘massive structure’ (see Northcote 1979a pp. 12–13). If a dry surface cannot be in-
dented or disturbed by pressure of the forefinger, or the soil is ‘hard’ below any surface crust or flake, it is 
considered ‘hardsetting’ (as per McDonald et al. 1990 p. 141). Analogous to ‘hard’ and ‘high strength’; also 
see ‘cracking’, ‘self-mulching’, ‘loose’, ‘soft’, ‘firm’, ‘surface crust’ and ‘surface flake’.

Hardpan A ‘hard’  ‘pedogenic’ layer (e.g. ‘calcrete’ or ‘ferricrete’) which is moderately to very strongly ‘cemented’, such 
that a 30 mm diameter piece after immersion in water for one hour is beyond the power of thumb and 
forefinger to crush (see McDonald et al. 1990 p. 143). Hardpans can form a subsoil layer, or a substrate 
where the pan is a relict soil layer. See ‘pan’.

Heavy texture Refers to soil textures at the more clayey end of the spectrum (especially ‘clayey’ and ‘clay loamy’ textures). 
See Introduction Section CII 1.1; compare ‘light’ and ‘medium textures’.
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Heavier texture More clayey; less sandy; higher clay content.
High boron and sodium High boron and sodium in terms of the adverse chemical effect on plant growth (compare ‘sodic’). High 

boron is defined as a boron content in a soil layer of 15 mg/kg or more, while high sodium is defined as an 
‘exchangeable sodium percentage’ of 25% or more (Maschmedt 2002; also see Appendix 5 Section II 10). 
The term ‘very high sodium’ is used when the exchangeable sodium percentage is 50% or more. Obviously 
the higher in the profile high levels of these substances occur, the greater the impact on plant growth.

Highly calcareous Very obvious and rapid effervescence upon application of 1-molar hydrochloric acid due to fine carbonate 
in the soil (see McDonald et al. 1990 pp. 147–148). This generally equates to approximately 1.5–8% fine 
carbonate (Wetherby 1990), but especially to the upper end of this range. Compare ‘slightly calcareous’, 
‘moderately calcareous’ and ‘very highly calcareous’; also see Appendix 5 Section II 13.

Highly dispersive See ‘dispersion’.
Highly weathered This indicates a significant level of weathering of basement rock, but a lesser degree than ‘deeply weath-

ered’. Highly weathered rock relates to saprolite, or even kaolinised saprolite, that still bears some resem-
blance to the parent rock. The term is also applied to soils to indicate a significant level of weathering 
and alteration of soil minerals. See ‘weathered rock’. [The term ‘highly weathered’ is also sometimes used 
to describe infertile, bleached sandy soils. Although these soils are generally relatively young in terms of 
soil formation, their constituent materials have undergone extensive bouts of weathering and erosion over 
geological time and so are highly weathered. See Introduction Section CI 5.] 

High rainfall See ‘rainfall’.
High sodium See ‘high boron and sodium’.
High strength A 20 mm piece of ‘dry’ soil cannot be deformed or broken when a compressive shearing force is applied 

between thumb and forefinger (see definitions of strong to rigid in McDonald et al. 1990 pp. 138–139). 
Analogous to ‘hard’ and ‘hardsetting’; compare ‘moderate strength’ and ‘low strength’.

Hills Terrain with relief of 90–300 m and slopes of more than 15% over a circle of 300 m radius (see McDon-
ald et al. 1990 pp. 34–36, 4).

Horizon See ‘soil horizon’.
Humus The residual part of once-living matter after the initial rapid breakdown—mostly by micro-organisms 

and their enzymes—of readily decomposed organic matter (Miller and Donahue 1990 p. 156) largely 
consisting of particulate and dissolved organic matter (Baldock and Nelson 2000). Humus molecules are 
nearly insoluble in water, and so are resistant to decomposition.

Illuviation Also clay illuviation. The refers to the process whereby clay particles move downward through the soil 
with percolating water (see ‘translocation’) and accumulate in a lower layer. Clay-depleted topsoils and 
clay-enriched subsoils result. This is a dominant soil-forming process in South Australia.

Improved pasture Pasture comprising improved and specially selected plant species, generally grown on land that has been 
fertilised. The pasture grown in the ‘agricultural areas’ is predominantly improved pasture. See ‘agricul-
ture’; also see ‘rangelands’.

Information In a ‘land resource assessment’ sense, this applies to interpretations using specialised knowledge made 
from baseline data relating to the physical world. These interpretations are usually presented in a readily 
useable format for application and use by interested parties (usually as maps and/or ‘data statistics’). For 
example, the development of ‘soil landscape’ map units, and the development of  ‘land or soil attribute’ 
information. See ‘data’ and ‘modelled information’.

Inherent fertility Inherent fertility indicates the capacity of a soil layer to retain (adsorb) and release nutrients, and is pri-
marily determined by ‘cation exchange capacity’ (CEC). As a guide, a CEC (expressed as cmol(+)/kg) of 
1–5 is very low, 5–10 is low, 10–15 is moderately low, 15–20 is moderate, 20–25 is high and more than 25 
is very high. See ‘cation’, ‘cation exchange surface’, ‘calcium status’ and ‘exchangeable sodium percentage’. 
Also see Introduction Sections BIV 1, CI 2.1.2.1 and Appendix 5 Section II 9.

Inner Mount Lofty Ranges See ‘Adelaide Hills’. 
In situ Formed in place; not transported.
Intensive agriculture See ‘agriculture’.
Intermediate structure This encompasses physical arrangements of ‘soil matrix’ material within a ‘soil layer’ that present a sig-

nificant impediment to water movement and plant root growth through and within the layer. The main 
features, which lie mid-way between those of ‘poor’ and ‘good structure’, include: ‘moderate strength’ soil 
and ‘massive structure’ or ‘mid-size aggregates’ and ‘weak’ to ‘moderate structure’.
Some examples of intermediate structure are given below to illustrate features:

• acidic ‘clayey’ subsoils with massive structure, or with weak structure with tightly packed, indistinct, 
small-size (‘fine’) aggregates that are often lenticular

• firm or moderate strength, massive ‘sandy’ and sandy loam soils
• ‘clay loamy’ to clayey soils with well-formed, mid-size, ‘blocky’ aggregates and little or no ‘secondary 

structure’
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• clay loamy to clayey soils with weak primary prismatic structure parting to weak secondary structure 
or parting to moderate secondary structure with mid-size aggregates.

Ion An atom or group of atoms that has lost or gained one or more electrons, so becoming positively or 
negatively charged, respectively. This usually occurs via the dissociation of atoms or groups of atoms from 
larger ionic molecules (or salts) in solution. See ‘cation’ and ‘anion’ and Introduction Section CI 2.1.2.

Ion exchange complex The total charged sites on organic matter and clay surfaces at which ions can be retained (adsorbed) and 
exchanged. See ‘ion’.

Irrigated water-use efficiency See ‘water-use efficiency’.
Ironstone ‘Hard’, iron-rich material. Usually ‘pedogenic’ material such as nodules or concretions (‘segregations’) 

or ‘ferricrete’ (ironstone hardpan) fragments. Highly altered, iron-enriched rock fragments, that retain 
characteristics of the original rock, are sometimes also referred to as ironstone. See ‘ironstone gravel’ and 
‘ferricrete’.

Ironstone gravel ‘Consolidated’ to ‘semi-consolidated’ iron-rich segregations of ‘pedogenic’ origin, less than 60 mm in diameter. 
A Ferric horizon is defined in the Australian Soil Classification as an ironstone gravelly layer that is at least 
10 cm thick and contains more than 20% ironstone (Isbell 2002). Soil Group J, and soil D6 of Soil Group D, 
use the presence of ironstone gravel as a defining criterion. See ‘ironstone’, ‘hard’ and ‘hard segregations’.

Lagoon A shallow area of salt water separated from the sea by a narrow coastal strip (e.g. coastal sand dunes) or 
coral reef. Compare ‘backswamp’.

Lamellae Distinct, thin layers (usually 5–10 mm) of more finely textured material within a ‘sandy’ ‘soil matrix’. See 
Argic horizon definition in Isbell (2002 p. 109).

Land classification A system of categorising land according to its limitations, suitability or potential for particular uses. A 
range of ‘land or soil attribute’ features are classified or rated according to their nature and/or severity so 
that specific limitations or characteristics of land and soil can be assessed. Assessment of land and soil 
attributes in a landscape context (see Appendix 5) enables the production of single attribute maps (see 
Appendix 6 Section II 3) and ‘data statistics’. Also see ‘land resource assessment’.

Landform A distinct segment of a ‘landscape’, consisting of a broad ‘landform pattern’ comprising a number of 
smaller ‘landform elements’.

Landform element A part, ‘facet’ or segment of a landscape or ‘landform pattern’ (e.g. a sand dune, a gully, a hillslope or a 
lunette). The attributes of a landform element are described for a circle of 20 m radius. This is analogous 
to the ‘site’ concept. (See McDonald et al. 1990 p. 4.) See ‘landscape’.

Landform pattern An area of land usually with a regular pattern of ‘landform elements’, relief and modal slope (e.g. a 
dunefield, a floodplain, hills, a pediment, a plateau or a tidal flat). This is assessed over a circle of 300 m 
radius (McDonald et al. 1990 p. 4). See ‘landscape’.

Land or soil attribute A land, soil or regolith feature of significance to land use and natural resource management. Each at-
tribute can be assessed in terms of degree or severity using classification criteria. Attributes include sus-
ceptibility to waterlogging, soil texture, surface stoniness, soil acidity, water erosion potential, hydraulic 
conductivity, etc. For a complete list and assessment criteria of mapped state or standard format attributes 
see Appendix 6 Section II 3, Appendix 5 and Maschmedt (2002), or for national-format attributes see 
Hall and Maschmedt (2008), McKenzie et al. (2005) and <www.asris.csiro.au>.

Land resource assessment An arm of ‘pedology’ concerned with the evaluation and assessment of land and soil, especially in rela-
tion to land use and management. It involves the assessment and classification of ‘land or soil attribute’ 
features with respect to the potential for and limitations to land use, and the opportunities for land 
management change, innovation and the improvement of land and soil condition. See ‘land classification’, 
‘pedology’ and ‘soil science’.

Landscape A broad area of land usually comprising at least two ‘landform patterns’ (e.g. a plain and adjacent low 
hills), or sometimes comprising a broad ‘landform pattern’ area extending beyond the horizon (e.g. an 
extensive dunefield). See ‘landform pattern’.

Landscape models See ‘modelled information’.
Land system A division within a ‘land zone’ area. Land systems are broad and recognisable landscape areas within 

which there are recurring patterns of geology, topography, soils and vegetation. In Southern South Aus-
tralia, 851 land systems have been defined, and these range in size from just under 20 to over 2000 square 
kilometres. They have local geographic names abbreviated to three letters (see Introduction Sections BI 
3.1–3.2). Base reporting of land and soils in Southern South Australia is presented per land system area.

Land type Land areas with specific geological settings, landform patterns and range of soils. The first letter of a ‘soil 
landscape’ map unit code defines the land type. Twenty-eight land types have been defined for Southern 
South Australia. (See Introduction Map A 7.8 and Section BI 3.2). 

Land zone These are areas of land forming broad divisions within biophysical ‘subregions’, which also contain a 
number of ‘land system’ areas. Their delineation is based on considerations of the nature of soils, land-
scapes, geology, native vegetation, subclimate and land use.
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Lateral seepage Seepage of water within soil profiles along the surface of material of limited permeability. This is most of-
ten associated with ‘perched watertables’ in ‘texture-contrast’ soils, where water moves within ‘subsurface 
layers’ upon ‘clayey’ or ‘clay loamy’ subsoils. Water moves downslope toward lower parts of the landscape, 
and much of it enters ground or surface water.

Layer See ‘soil layer’.

Leaching The downward or lateral movement of soluble substances with soil water. See ‘deep drainage’ and ‘lateral 
seepage’; also see Introduction Section CI 2.1.2; compare ‘translocation’.

Legume A plant of the family Leguminosae (see Jessop and Toelken 1986 pp. 505–708), noted for root nodules 
that can fix atmospheric nitrogen (see Introduction Sections CI 4.1, CII 3.1 preamble and 3.1.1).

Lenticular structure See ‘soil structure—lenticular’.

Level A slope class, or landscapes or landforms, with slopes of less than 1% (see McDonald et al. 1990 pp. 12, 
36).

Light texture Refers to soil textures at the less clayey end of the spectrum (especially ‘sandy’ and light sandy loam tex-
tures). See Introduction Section CII 1.1; compare ‘heavy’ and ‘medium textures’.

Lighter texture More sandy; less clayey; lower clay content.

Little to no profile 
development See ‘weakly developed soil’.

Limited 10–20% of area (French et al. 1968 p. 31). Compare ‘very extensive’, ‘extensive’, ‘common’ and ‘minor’.

Loamy One of the four primary texture classes, comprising loamy texture grades. Clay content ranges from ap-
proximately 10 to 25%. Compare ‘clayey’, ‘clay loamy’ and ‘sandy’; see Introduction Section CII 1.1 and 
Appendix 5 Section II 25.

Loess Silt and fine sand rich, ‘unconsolidated’, wind-deposited sediments. See ‘calcareous loess’; also compare 
‘parna’.

Loose A surface soil condition (assessed when dry) where the soil forms an incoherent mass of individual par-
ticles or aggregates, and pressure of forefinger easily disturbs or indents the surface (see McDonald et 
al. 1990 p. 141). This term can also be applied to lower soil layers. Together with ‘soft’, analogous to ‘low 
strength’; also see ‘cracking’, ‘self-mulching’, ‘firm’, ‘hardsetting’, ‘surface crust’ and ‘surface flake’.

Low hills Terrain with relief of 30–90 m and slopes of more than 5% over a circle of 300 m radius (see McDonald 
et al. 1990 pp. 34–36, 4).

Low rainfall See ‘rainfall’.

Low strength A 20 mm piece of ‘dry’ soil requires no force, or a small but significant force, to deform or break it when 
a compressive shearing force is applied between thumb and forefinger (see definitions of loose to weak in 
McDonald et al. 1990 pp. 138–139). Analogous to ‘loose’ together with ‘soft’; compare ‘moderate strength’ 
and ‘high strength’.

Mallee districts The ‘moderate’ to ‘low rainfall’ areas dominated by ‘mallee vegetation’ (especially mallee-habit eucalypt 
trees) and ‘mallee soils’ (see Soil Group A chapter).

Mallee soil A soil associated with the ‘mallee districts’ and ‘mallee vegetation’, characterised by limited leaching and 
consequent high levels of ‘fine carbonate’ and subsoil salts.

Mallee vegetation Multi-stemmed, mallee-habit eucalypt trees or shrubs; native vegetation dominated by such trees and 
shrubs.

Marl A whitish, carbonate-rich, ‘unconsolidated’, ‘clayey’ sediment, usually formed in shallow lagoonal or lake 
environments.

Mass flow Mass movement and uptake of water together with solutes by plant roots. This is the major mechanism 
by which plants uptake nutrients from the soil solution. Compare ‘diffusion’.

Massive structure See ‘soil structure—massive’.

Medic An annual ‘legume’ pasture plant mostly suited to ‘calcareous’ or ‘alkaline’ soils.

Medium texture Mid-way in texture or clay content between ‘heavy’ and ‘light texture’. This encompasses all ‘loamy’ tex-
tures with the exception of light sandy loam. See Introduction Section CII 1.1; compare ‘heavy’, ‘light’, 
‘fine’ and ‘coarse texture’.

Medium thickness From 10 to 30 cm thick (from Isbell 2002).

Metamorphic rock Basement rocks that have been chemically and physically altered by pressure and heat.

Metasandstone Partly metamorphosed sandstone, retaining the main characteristics of sandstone. See ‘metamorphic rock’.

Metasiltstone Partly metamorphosed siltstone, retaining the main characteristics of siltstone. See ‘metamorphic rock’.
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Microrelief This refers to ‘relief ’ up to a few metres over relatively small distances (e.g. as assessed over a circle of ap-
proximately 10–20 m radius—see ‘site’).

Mid-size aggregates Mid-way in size between ‘fine’ and ‘coarse aggregates’ (generally 10–50 mm in average least-dimension).
Mineral soil Where the ‘soil matrix’ of a ‘soil profile’ or ‘soil layer’ is dominated by mineral matter (e.g. ‘clay minerals’, 

silica and calcium carbonate). Compare ‘organic soil’. Mineral soil profiles are vastly more common than 
organic soil profiles in Southern South Australia.

Minimum tillage Farming systems incorporating a reduced number of and less aggressive cultivation passes to improve 
surface soil structure and moisture retention, as well as reduce the risk of erosion (where the reduction of 
the period of soil exposure is a key factor). Also see ‘no-till’.

Minor Less than 10% of area (French et al. 1968 p. 31). Compare ‘very extensive’, ‘extensive’, ‘common’ and ‘limited’.
Modelled information In a ‘land resource assessment’ sense, this is where information and baseline data relating to the biophysi-

cal world are further developed using specialised knowledge and conceptualisations of the environment 
(including of processes within the environment). For example, plant growth potential is modelled and 
mapped by matching soil and land features with the requirements of specific plants, using rule-based 
analyses of ‘land or soil attribute’ information. See ‘information’ and ‘data’.

Moderate levels of salts Defined by a subsoil ‘ECe’ of approximately 8–16 dS/m. Equivalent to moderate salinity—see Appendix 
5 Section II 14. Compare ‘elevated levels of salts’ and ‘raised levels of salts’.

Moderately deep Between 50 and 100 cm below the land or soil surface (from Isbell 2002). Compare ‘deep’, ‘shallow’ and 
‘very shallow’.

Moderately calcareous Visible effervescence upon application of 1-molar hydrochloric acid due to fine carbonate in the soil 
(see McDonald et al. 1990 pp. 147–148). This generally equates to approximately 1.5–8% fine carbon-
ate (Wetherby 1990), but especially to the lower end of this range. Compare ‘slightly calcareous’, ‘highly 
calcareous’ and ‘very highly calcareous’; also see Appendix 5 Section II 13.

Moderately high rainfall See ‘rainfall’.
Moderately inclined A slope class with slopes of 10–32% (see McDonald et al. 1990 p. 12). ‘Rolling’ landscapes have equivalent 

slopes.
Moderately moist soil A soil with some visible moisture; usually with a moisture content in the drier half of the available range 

(see McDonald et al. 1990 pp. 137–138). Compare ‘dry soil’, ‘moist soil’ and ‘wet soil’. See ‘plant-available 
waterholding capacity’.

Moderate rainfall See ‘rainfall’.
Moderate slopes See ‘moderately inclined’.
Moderate strength A 20 mm piece of ‘dry’ soil requires a moderate to strong force to deform or break it when a compressive 

shearing force is applied between thumb and forefinger (see definitions of firm and very firm in McDon-
ald et al. 1990 pp. 138–139). Analogous to ‘firm’; compare ‘low strength’ and ‘high strength’.

Moderate structure See ‘soil structure—moderate’.
Moist soil A soil with obvious moisture; usually with a moisture content in the wetter half of the available range (see 

McDonald et al. 1990 pp. 137–138). Compare ‘dry soil’, ‘moderately moist soil’ and ‘wet soil’; see ‘plant-
available waterholding capacity’.

Most The majority; more than 50%. Analogous to ‘dominant’ and ‘abundant’.
Most common The most common feature or soil; at least 30%. For example, the ‘most common’ soil within a ‘soil land-

scape’ map unit. Compare ‘dominant’.
Mottled soil colours This refers to an irregular pattern or patches of colour in a soil layer. This can consist of a dominant colour 

together with several subdominant colours, or a range of equally dominant colours. Seasonal wetness is 
usually the cause. See Introduction Section CI 3.1.

Mottles See ‘mottled soil colours’.
Mulch A surface soil condition (e.g. ‘self-mulching’) or surface soil covering (e.g. plant residues) that minimises 

soil water loss via evaporation and provides a protective cover; it often reduces erosion risk, weed growth, 
and the surface salt accumulation associated with surface evaporation and the corresponding capillary rise 
of soil water or shallow groundwater and solutes—see Introduction Sections CII 2, 7.1, 11.3.

Natural fertility See ‘inherent fertility’.
Natural resource management This encompasses the management of all natural resources, including land, water, vegetation and soil.
Neutral pH Refers to neutral ‘soil pH’. Strictly speaking, a neutral soil has a pH of 7. However, in classification criteria 

used in South Australia (Maschmedt 2002), a pH of between 6.5 and 7.9 is considered neutral. Compare 
‘acidic’ and ‘alkaline; see ‘slightly acidic’ and ‘slightly alkaline’; also see Appendix 5 Section II 11.

Non-arable Not able to be cultivated and successfully cropped. Compare ‘arable’ and semi-arable’.
Non-wetting See ‘water repellence’.

293



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

No-till Farming systems incorporating no tillage before seeding, and making use of narrow-tyned implements 
at seeding, producing a thin slot in the surface soil within which the seed is placed. The main aims are to 
improve surface soil structure and moisture retention, as well as minimise erosion risk (through mainte-
nance of plant residues and minimal soil exposure). Also see ‘minimum tillage’.

Nutrient retention capacity The capacity of soil material to retain (usually as adsorbed ions on the ‘ion exchange complex’) and poten-
tially release nutrients. See ‘ion’, ‘cation exchange capacity’ and ‘cation exchange surface’.

Opening rains The first significant rains of the year after the heat of summer, marking the beginning of the wetter and 
cooler part of the year (the annual growing season) and a significant moistening of the soil. They usually 
occur between mid-autumn and early winter.

Organic carbon Soil organic matter is usually measured by the content of organic carbon. Organic carbon content can be 
multiplied by 1.72 to estimate organic matter content (McKenzie et al. 2004 p. 17). In general, an organic 
carbon level in the surface soil of less than 1% is low, 1–2% is adequate, and more than 2% is high, but 
ideal levels vary with clay content, average annual rainfall and land use. See ‘organic matter’.

Organic matter Soil organic matter encompasses all carbon-based matter derived from or constituting living organisms. 
It is important for soil fertility, the promotion of aggregation and ‘aggregate’ stability in soils, the en-
hancement of soil waterholding capacity, and has a role in a range of ecosystem functions. See ‘organic 
carbon’; also see Introduction Sections CI 2.1.2 preamble, 2.1.2.1, 4, as well as CII 1.3, 3.1.1, 3.6, 3.7, 
5.1.2, 5.2.3.

Organic soil Where the ‘soil matrix’ of a ‘soil profile’ or ‘soil layer’ is dominated by ‘organic matter’. See soil N1 (peat) 
description; compare ‘mineral soil’.

Outwash Sediments transported by water from highland areas to adjacent lower lying areas, forming plains, foot-
slopes, alluvial fans, etc.

Pan An indurated and/or ‘cemented’ soil layer. Pans can also be relict soil layers. They range from uncemented 
(‘slakes’ in water) to very strongly cemented (cannot be broken by hammer or only with extreme diffi-
culty). (See McDonald et al. 1990 pp. 143–145.) Also see ‘hardpan’ and ‘plough pan’.

Parent material The material from which a soil is formed. Compare ‘substrate’.

Parna Wind-deposited ‘clayey’ material (see McKenzie et al. 2004 pp. 84–88). Compare ‘loess’ and ‘calcareous 
loess’.

Pastoral areas See ‘rangelands’.

Ped See ‘aggregate’.

Pedal Aggregated—a pedal soil has observable peds or ‘aggregates’ (see McDonald et al. 1990 p. 125). Compare 
‘apedal’. 

Pedality See ‘pedal’.

Pedaric A ‘strongly structured’ soil layer present in many profiles in low to very low rainfall areas. It is character-
ised by ‘fine’ or slightly larger blocky or polyhedral aggregates (e.g. 5–20 mm in diameter) and very weak 
adhesion between aggregates. Pedaric nature is the defining criterion for soil D4 of Soil Group D. See 
‘Pedaric’ horizon description in Isbell (2002).

Pedogenic Originating from soil-forming processes.

Pedology A major branch of soil science that focuses on the origin and formation of soils, soil profile description 
and ‘soil classification’, soil and landscape mapping, as well as land and soil attribute description, classifi-
cation, interpretation and mapping, especially in relation to land use and management. Also see ‘land or 
soil attribute’, ‘land resource assessment’, ‘land classification’ and ‘soil science’.

Perched watertables Seasonal watertables, formed directly on a ‘heavy texture’ subsoil, that are not connected to the deeper 
groundwater. See ‘waterlogging’, ‘lateral seepage’ and ‘wet soil’.

Perennial plants Those plants whose life cycles progress over more than the yearly seasonal cycle. Compare ‘annual 
plants’.

Permanent pasture Long-term utilisation of land as pasture. An occasional crop may be grown (e.g. oats) to assist with pas-
ture renovation and soil loosening, and to provide hay or grain. 

pH See ‘soil pH’.

PIRSA Primary Industries and Resources South Australia—a South Australian Government department.

PISA Primary Industries South Australia—a short-lived South Australian Government department, in exist-
ence in the mid-1990s.

Plains Terrain with relief of less than 9 m and slopes of less than 32% over a circle of 300 m radius (see McDon-
ald et al. 1990 pp. 34–36). Slopes of 0–3% are usual, although many ‘dunefields’ are plains with a greater 
range of slopes.
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Plant-available 
waterholding capacity

There are two main concepts: total plant-available water and actual or effective plant-available water. The 
total plant-available waterholding capacity of a soil profile encompasses all soil water stored between ‘field 
capacity’ and ‘wilting point’ in the ‘soil matrix’—this is the amount of soil water theoretically available to 
plants. However, a number of physical and chemical factors can restrict plant root access to areas of the 
soil matrix (e.g. ‘poor structure’), hence the actual plant-available waterholding capacity of a soil profile is 
often less than the total plant-available waterholding capacity. Compare ‘soil waterholding capacity’; see 
‘soil water’ and ‘soil matric potential’.

Platy structure See ‘soil structure—platy’.
Plough pan Also cultivation pan. A compacted soil layer that forms at the base of ploughshares where the depth of 

cultivation is unchanging. It usually occurs at a depth of approximately 10 cm, is generally in the order of 
5–10 cm thick, and impedes plant root growth and water movement. See ‘pan’.

Polyhedral structure See ‘soil structure—polyhedral’.
Pome fruit A firm-fleshed fruit within which the carpels from the central core enclose the seeds (e.g. apples, pears 

and quinces). (From Moore 2004).
Poor structure This encompasses physical arrangements of ‘soil matrix’ material within a ‘soil layer’ that present a con-

siderable to severe impediment to water movement and plant root growth through and within the layer. 
For example, roots are usually restricted to the surfaces of coarse aggregates. The main features include: 
‘high strength’ soil and large-size (‘coarse’) aggregates or ‘massive’ structure. Compare ‘good structure’ and 
‘intermediate structure’.
Poor structure is primarily defined by ‘clay loamy’ to ‘clayey’ soil layers with ‘moderate’ to ‘strong’, coarse 
‘columnar’, ‘prismatic’ or ‘blocky structure’. Coarse aggregates have an average least-dimension of 50 mm 
or more (unless platy or lenticular, where 20 mm or more is used owing to elongated natures). Soil layers 
that are ‘hard’ with massive to ‘weak structure’ also qualify. ‘Dispersive’ clayey and clay loamy soils similarly 
qualify, and are usually hard with coarse or massive structure.
‘Secondary structure’ is important in determining whether a non-dispersive soil layer is poorly structured 
or not. Columnar aggregates often have no or indistinct secondary structure, especially in their upper 
parts, while prismatic and blocky aggregates usually have distinct secondary structure. Where secondary 
aggregates are not well formed, evident or distinct (i.e. weak secondary structure), the soil layer is deemed 
to have poor structure.
High soil strength is also an indication of poor structure, so hard massive soils, as well as similar hard, 
weakly structured columnar, prismatic or blocky soils with no to weak secondary structure, are deemed to 
have poor structure. (Soil structure terminology is defined in McDonald et al. 1990 pp. 124–134).
This discussion mainly applies to subsoils, although surface soils can have equivalent structure. Poor struc-
ture in surface soils also occurs where ‘excessive cultivation’ forms hard artificial aggregates (e.g. cloddy or 
‘platy structure’) or hard massive soil. See ‘clod’ and ‘hardsetting’.

Pore See ‘soil pore’.
Precipitous A slope class, or landscapes or landforms, with slopes of more than 100% (see McDonald et al. 1990 

pp. 12, 36).
Predominant Greatly in excess of other comparable parameters; greater than approximately 75%. Compare ‘dominant’.
Primary structure The largest ‘aggregates’ within a ‘soil layer’. Compare ‘secondary structure’.
Profile See ‘soil profile’.
Prismatic structure See ‘soil structure—prismatic’.
Quick finish This refers to a sudden and early maturing, senescence or haying-off of annual crop or pasture plants, sig-

nalling the end of the growing season, usually as a result of an early and sudden finish to the rainy season, 
often in combination with soils with limited ‘plant-available waterholding capacity’. Grain yield and dry 
matter production are diminished as a result.

Rainfall Rainfall has shaped the pattern of land use across South Australia more than any other factor. The fol-
lowing average annual rainfall levels are used as approximate rainfall zone boundaries for the ‘agricultural 
areas’ (see Introduction Map A 7.2):

• low rainfall (250 mm, or the lower limit at the boundary between land used for dryland agriculture 
and low-input pastoral pursuits, to 325 mm)

• moderate rainfall (325 to 400 mm)
• moderately high rainfall (400 to 500 mm)
• high rainfall (500 to 650 mm)
• very high rainfall (>650 mm).
Note that ‘very low rainfall’ is that received in the semi-arid and arid areas, and this equates to an average 
annual rainfall of less than 250 mm (or the lower limit at the boundary between land used for dryland 
agriculture and low-input pastoral pursuits). 

295



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

Most rainfall in the agricultural areas falls over the cool months in the middle part of the year when 
evaporation rates are low and soils remain moist, enabling relatively high utilisation of incident rainfall by 
crops and pastures in most districts. This period defines the growing season. Reliability of seasonal rainfall 
decreases as average rainfall decreases, so the likelihood of poor seasons for crop and pasture growth ow-
ing to dry conditions increases as average annual rainfall levels decrease.
As average annual rainfall increases (along with reliability of seasonal rainfall), the choice of crops and 
pasture plants that can be grown successfully in most years increases. Particularly in the above 400 mm 
rainfall zone, poor seasons owing to dry conditions are uncommon. However, especially in the above 
500 mm rainfall zone, cold and wet conditions can limit crop and pasture growth.
In the ‘low rainfall’ areas, wheat and barley are by far the most consistently successful crops, biologically 
as well as economically; grain legumes are often a risky prospect; and pasture legumes (mostly medics) 
can be difficult to establish and generally do not persist well. There is a considerable difference in land use, 
management and production options between the upper and lower rainfall levels within this rainfall range 
(a difference of 25 mm in average annual rainfall is highly significant in this rainfall zone).
In the ‘moderate rainfall’ areas, field peas become an option and conditions tend to be more favourable 
for pasture legume (mostly medics) establishment and persistence; crops such as canola, faba beans and 
lupins may also be an option, particularly at the higher rainfall end of this zone. The 400 mm rainfall con-
tour roughly marks a major divide with regard to land use, land management and productive options.
In ‘moderately high rainfall’ areas, a full range of cereal, grain legume and oilseed crops can generally be 
successfully grown; with appropriate management, pasture legumes (mostly medics, lucerne or clovers) 
can be successfully established and will persist well.
500 mm marks the boundary between ‘high rainfall’ and moderately high rainfall areas, and is the ap-
proximate upper limit for the production of high-quality bread wheat. Above this rainfall level, condi-
tions are often too cool, moist and wet for bread wheat production, in particular, conditions in the latter 
part of the season often do not favour the ripening of cereal grains, and so do not favour straightforward 
harvest operations. However, such conditions greatly favour the relatively slow ripening of grapes, which 
is so important for quality wine production. The above 500 mm zone also includes the areas best suited to 
permanent pasture, especially clover – perennial grass based pastures.
The ‘very high rainfall’ areas coincide with conditions suited to cool-climate horticultural crops such as 
cherries, apples, pears, strawberries and many vegetables (e.g. brassicas); 650 mm also approximately de-
fines the lower limit for forestry in South Australia—mostly radiata pine (Pinus radiata) and Tasmanian 
blue gum (Eucalyptus globulus). The above 650 mm zone is also where conditions for wine-grape ripening 
become marginal for warm-climate varieties, and cool-climate varieties and styles become the best option 
(e.g. riesling, sauvignon blanc, chardonnay, pinot noir, cabernet varieties and sparkling styles).
Soil texture is important with respect to plant utilisation of rainfall. Heavier textured soils require more 
“filling” before water is accessible by plant roots. Consequently, small inputs of water via rainfall are often 
utilised better by plants supported by lighter textured soils. The lower rainfall limit for dryland agriculture 
is therefore less for sandy soils (approximately 250 mm average annual) than for clayey soils (approxi-
mately 300 mm). [Nevertheless, much more plant-available water is stored at ‘field capacity’ in heavier 
textured soils.] The distribution of rainfall throughout the year, and especially throughout the growing 
season, is also of great importance, but it is beyond the scope of this brief summary to expand on this.
Also of interest is the influence oceanographic phenomena—e.g. the Indian Ocean Dipole (IOD) and the 
El Niño-Southern Oscillation (ENSO) in the Pacific Ocean—have on rainfall in South Australia. A posi-
tive IOD can partly explain years of low growing-season rainfall, while El Niño–La Niña cycles mostly 
effect the drier, eastern parts of the agricultural areas (e.g. the Murray Mallee Biophysical Region).

Raised levels of salts Defined by a subsoil ‘ECe’ of approximately 2–4 dS/m. Compare ‘elevated levels of salts’ and ‘moderate 
levels of salts’; also see Appendix 5 Sections II 14–15.

Rain-fed See ‘dryland agriculture’ and ‘dryland cropping’.

Rangelands The ‘very low rainfall’ semi-arid and arid lands north of the ‘agricultural areas’, which are mostly utilised 
for low-intensity grazing of livestock (predominantly sheep and cattle). Unimproved native pasture con-
sisting of grasses, herbs and shrubs dominate these areas. See ‘agriculture’ and ‘improved pasture’.

Recent When referring to sediments (e.g. Recent alluvium), this means deposited in ‘Recent geological times’.

Recent geological times The Holocene or Recent epoch; the last 11 000 years. See ‘relatively recent geological times’.

Regolith The material at the earth’s surface which overlies the ‘hard basement rock’. It includes all ‘unconsolidated’ 
materials, pedogenic ‘hardpans’, decomposed rock and saprolite (see ‘weathered rock’). Soil constitutes 
the uppermost part of the regolith where unconsolidated sediments are very deep, but where soil directly 
overlies ‘hard basement rock’ it constitutes the whole of the regolith.

Relatively recent geological 
times

Generally with reference to the middle to late Pleistocene epoch. Pleistocene times began approximately 
1.8 million years ago and finished approximately 11 000 years ago with the end of the last ice age. The last 
ice age resulted in extensive glaciation in the Northern Hemisphere. See ‘Recent geological times’.
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Relief The range in elevation over a given area. It is defined within a ‘landform pattern’, which describes the 
topographic variability within a circle of 300 m radius (McDonald et al. 1990 p. 4).

Rhizosphere The narrow zone of soil adjacent to and influenced by plant roots. The chemistry and microbiology of this 
zone are influenced by root growth, respiration, nutrient uptake and exudates.

Rises Terrain with relief of 9–30 m and slopes of more than 1.5% over a circle of 300 m radius (see McDonald 
et al. 1990 pp. 34–36, 4).

Rolling Landscapes or landforms with slopes of 10–32% (see McDonald et al. 1990 p. 36).
Rotation Also farm rotation. A succession or cycle of land uses designed to optimise crop and pasture growth by 

minimising disease build-up and moisture loss and maximising soil nutritional status. Changes of land 
use usually occur on a seasonal or yearly basis, but can span longer periods (phase farming). Plant residue 
retention and preservation, improvement of surface soil physical condition, as well as soil conservation, are 
often key foci of modern rotations. A simple traditional rotation in the broadacre cropping areas would 
be a cycle of wheat, followed by barley, followed by legume-based annual pasture. [Pasture legumes build 
fertility via nitrogen fixation and act as a break to diseases of cereal crops; the wheat follows the pasture to 
capitalise on subsequent soil fertility levels and the premium price usually paid for wheat grain; the barley 
follows the wheat crop as it is more tolerant of lower fertility conditions, and in an attempt to capitalise 
on the premium paid for low-protein (low-nitrogen) malting barley.] A modern rotation is more likely to 
include grain legume and oilseed crops, and may or may not include a pasture phase. The range of avail-
able crop and pasture options is dependant on rainfall. The term ‘continuous cropping’ is used for rotations 
lacking a pasture phase. See ‘rainfall’ and Introduction Section CII 3.1 preamble.

Rubble This refers to ‘hard carbonate’  segregations and fragments in a ‘soil layer’, mostly with average least-di-
mensions of more than 20 mm. Soil layers with abundant amounts (>50%) of such hard carbonate are 
often called rubble layers.

Salinity High levels of salts in the soil solution. The effect on land use options and plant growth depends on sever-
ity. Some land is ‘non-arable’ because of salt levels. Crop and pasture plants on less severely affected land 
can suffer grain yield and dry matter production losses. See ‘raised levels of salts’, ‘elevated levels of salts’ 
and ‘moderate levels of salts’; also see Introduction Section CII 7 and Appendix 5 Sections II 14–15. 

Sand particle Also sand grain. A coarse or large-size mineral particle (2.0–0.02 mm) of the ‘soil matrix’. Compare ‘clay’ 
and ‘silt particle’; see Introduction Section CII 1 preamble.

Sandy One of the four primary texture classes, comprising sandy texture grades. Clay content ranges from 0 to 
approximately 12% (with the inclusion of light sandy loam). Compare ‘clayey’, ‘clay loamy’ and ‘loamy’; 
see Introduction Section CII 1.1 and Appendix 5 Section II 25.

Saprolite See ‘weathered rock’.
Saturated soil The maximum amount of water a ‘soil profile’ or ‘soil layer’ can hold, such that all ‘soil pores’ are water 

filled. Compare ‘field capacity’ and ‘wilting point’.
Sclerophyll This refers to vegetation (e.g. eucalypts, acacias and banksias) with characteristics, such as hard waxy 

leaves, that help to conserve moisture and withstand heat.
Sealing See ‘surface sealing’.
Seal over See ‘surface sealing’.
Seasonal break See ‘opening rains’.
Secondary structure The smaller aggregates within a soil layer that form larger primary aggregates. Compare ‘primary structure’.
Seeding The act of sowing crop or pasture seeds, but especially those of ‘broadacre crops’, usually with a combine 

or air seeder (tyned seeding and fertiliser application equipment), with control of seed and fertiliser place-
ment and application rates. Modern equipment also enables the simultaneous application of herbicides.

Seepage See ‘lateral seepage’.
Segregations Distinct and often discrete accumulations of soil materials within a ‘soil layer’ formed as a result of 

‘pedogenic’ processes (e.g. ‘ironstone’ and pedogenic ‘carbonates’). Segregations can be soft or hard. See 
‘hard segregations’ and ‘fine carbonate’.

Self-mulching A ‘surface soil’ condition where a strongly pedal (see ‘soil structure—strong’), ‘loose’, surface ‘mulch’ forms 
upon wetting and drying, with aggregates commonly 5 mm in least-dimension (see McDonald et al. 
1990 p. 141). Self-mulching soils are ‘well structured’, and are associated with cracking clay soils (see 
Soil Group E chapter) and some non-cracking clays. Also see ‘cracking’, ‘loose’, ‘soft’, ‘firm’, ‘hardsetting’, 
‘surface crust’ and ‘surface flake’.

Semi-arable This refers to land that is either ‘arable’ in part (e.g. because of sporadic outcropping rock or calcrete), or to 
land that only supports cropping in some years (e.g. due to seasonally variable marginal salinity levels).

Semi-consolidated The equivalent of very weak rock, such that a single strike of a hammer upon intact material flattens 
the material or produces powder (McDonald et al. 1990 p. 156). This is analogous to moderately ce-
mented materials, such that the material is beyond the power of the thumb and forefinger to deform or 
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break, but it crushes underfoot on a hard flat surface with the weight of an average man (80 kg) applied 
slowly (McDonald et al. 1990 p. 143). Such materials can be dug with hand tools only with great dif-
ficulty, and generally form a barrier to plant roots (especially non-woody roots). Compare ‘consolidated’ 
and ‘unconsolidated’; analogous to ‘high strength’. 

Semi-hard See ‘semi-consolidated’.
Senescence The cessation of growth in, and drying of, an annual plant; maturation. See ‘quick finish’.
Sesquioxides Metal oxides: mostly oxides, oxyhydroxides and hydroxides of iron and aluminium.
Set hard See ‘hardsetting’.
Shallow 50 cm or less deep; or when used in combination with ‘very shallow’, between 25 and 50 cm below the 

land or soil surface (derived from Isbell 2002). Compare ‘deep’, ‘moderately deep’ and ‘very shallow’.
Silt particle A mid-size mineral particle (0.02–0.002 mm) of the ‘soil matrix’. Compare ‘clay’ and ‘sand particle’; see 

Introduction Section CII 1 preamble.
Single grained See ‘soil structure—single grain’.
Single grain structure See ‘soil structure—single grain’.
Site This is the area of land defined by a soil profile and corresponding surrounding land. A site is described 

over a circle of 20 m radius when describing attributes of the ‘landform element’, or over a circle of 10 m 
radius or less when describing the land surface which corresponds to the described soil profile (see Mc-
Donald et al. 1990 p. 4). Analogous to ‘landform element’; also see ‘microrelief ’.

Slake See ‘slaking’.
Slaking Soil behaviour in which aggregated soil slumps into individual particles or micro-aggregates upon wet-

ting.
Slightly acidic A soil pH between 6.5 and 6.9, on the acidic side of the neutral pH range. See ‘neutral pH’; compare 

‘acidic’, ‘alkaline’ and ‘slightly alkaline’; also see Appendix 5 Section II 11.
Slightly alkaline A soil pH between 7.1 and 7.9, on the alkaline side of the neutral pH range. See ‘neutral pH’; compare 

‘alkaline’, ‘acidic’ and ‘slightly acidic’; also see Appendix 5 Section II 11.
Slightly calcareous Barely visible and slightly audible effervescence upon application of 1-molar hydrochloric acid due to fine 

carbonate in the soil (see McDonald et al. 1990 pp. 147–148). This equates to less than approximately 
1.5% fine carbonate (Wetherby 1990). Compare ‘moderately calcareous’, ‘highly calcareous’ and ‘very 
highly calcareous’; also see Appendix 5 Section II 13.

Slightly saline Equivalent to moderately low salinity—see Appendix 5 Section II 14. Analogous to ‘elevated levels of 
salts’; compare ‘raised levels of salts’ and ‘moderate levels of salts’.

Sodic Excess soil sodium in terms of its effect on soil physical condition, as defined by an ‘exchangeable sodium 
percentage’ of six or more. See Introduction Sections CII 4.1, 5.2.6.

Sodium status See ‘high boron and sodium’ and ‘ESP’.
Soft A surface soil condition (assessed when dry) where the soil forms a coherent mass of individual parti-

cles or aggregates, and pressure of forefinger easily disturbs or indents the surface (see McDonald et al. 
1990 p. 141). This term can also be applied to lower soil layers. Together with ‘loose’, analogous to ‘low 
strength’; also see ‘cracking’, ‘self-mulching’, ‘firm’, ‘hardsetting’, ‘surface crust’ and ‘surface flake’.

Soil An independent, largely ‘unconsolidated’ natural body forming the uppermost part of the earth’s ‘regolith’. 
It consists of mineral and organic matter that form the ‘soil matrix’, and can contain ‘coarse fragments’, 
‘hard segregations’ and ‘hardpans’. See ‘soil profile’, ‘soil depth’, ‘mineral soil’ and ‘organic soil’; also see 
Introduction Sections CII 1 preamble, 9.

Soil acidification Increasing soil acidity over time due to a range of factors, both natural and human-induced. See Introduc-
tion Section CII 3.7.

Soil aggregate See ‘aggregate’.
Soil carbonates See ‘carbonates’.
Soil class A soil category within which soils with similar features are grouped.
Soil classification This refers to systems which group soils into a number of categories or classes based on features of impor-

tance. The Australian Soil Classification (Isbell 2002) and the system of soil categorisation developed for 
Southern South Australia (as described in this book) are examples. See ‘Soil Group’, ‘subgroup soil’ and 
‘soil class’; compare ‘land classification’.

Soil colour See ‘colour’.
Soil conservation The study, practical application and promotion of measures to protect and preserve soil, particularly with 

regard to protection from erosion.
Soil consistence See ‘consistence’.
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Soil depth The depth of a soil can be determined by a range of factors—see Introduction Section CII 9. Where a soil 
is directly underlain by ‘basement rock’, soil depth is easy to determine. However, where a soil is underlain 
by ‘unconsolidated’ sediments or buried-soil material, soil depth can be taken to be, for example, the depth 
to which soil-forming processes have penetrated, the average depth of penetration of the seasonal wetting 
front, or the rooting depth of a plant species of interest. See ‘effective soil depth’, ‘soil’ and ‘soil profile’.

Soil erosion The removal and transport of soil material primarily by wind or water action. There are two main catego-
ries of erosion: natural and accelerated. Natural erosion is an on-going natural process, while accelerated 
erosion is the additional erosion caused by the activities of humans. Analyses of inherent ‘soil erodibility’, 
erosion potential (based on inherent soil erodibility and topography) and erosion risk (based on erosion 
potential, soil protective cover and climatic risk factors) is the domain of ‘land resource assessment’, while 
measures to control erosion and minimise erosion risk are the domain of ‘soil conservation’. See Introduc-
tion Section CII 11; also see ‘soil erodibility’.

Soil erodibility The inherent susceptibility to erosion of a given soil profile, independent of topographic factors (e.g. slope 
or exposure) and soil cover. See Introduction Sections BIV 4–5; also see ‘soil erosion’.

Soil fragment See ‘fragment’.
Soil Group A primary soil category, ‘soil class’ or grouping of like soils. Fifteen Soil Groups have been defined for 

Southern South Australia—as described in this book. Also see ‘subgroup soil’.
Soil health An ill-defined concept, where good soil health has connotations of abundant microbial activity and high 

‘organic matter’ content, high ‘inherent fertility’ and ‘calcium status’, ‘good structure’, low salinity levels, 
no extremes of pH, and no contamination.

Soil horizon A ‘soil layer’.
Soil landscape A division within a ‘land system’ area. These are areas of land formed on a particular geological material 

or group of materials and defined by recognisable topographic features. They have a limited and defined 
range of soils and ‘land or soil attribute’ classes. Similar soil landscapes therefore have similar features, 
land use and management limitations, and land-use potential. See ‘land type’.

Soil landscape component A ‘facet’, or management unit, within a ‘soil landscape’ area. A ‘soil landscape component’ is an area of land 
defined by a certain ‘landform element’ (e.g. a sand dune) and geology, and a very limited range of soils.

Soil layer Also soil horizon. A mass of material, of determinable thickness, extending laterally within a ‘soil profile’. 
Thickness may vary with lateral extent. Each soil layer is distinguished from those directly above or below 
by ‘texture’, ‘colour’, ‘consistence’, ‘structure’ and/or the presence of ‘coarse fragments’ or ‘segregations’. See 
‘topsoil’, ‘surface soil’, ‘subsurface layer’ and ‘subsoil’.

Soil matric potential The component of ‘soil water potential’ resulting from the adhesive or adsorptive forces between water 
molecules and the surfaces of soil particles. Matric potential is always negative (or zero) and is therefore 
sometimes called a suction. The matric potential gives soil its capacity to store water and largely deter-
mines how tightly that water is held. It also largely determines water movement, for example, soil water 
moves from areas of high to low matric potential (i.e. from wetter to drier areas). (See Jurinak 1978.) See 
‘soil water potential’, ‘soil water’, ‘wilting point’, ‘field capacity’ and ‘capillary action’.

Soil matrix All soil material of 2 mm or finer. It comprises all non-consolidated soil material, including that existing 
in the form of  ‘aggregates’ or ‘massive’ sheets. Compare ‘coarse fraction’.

Soil moisture See ‘soil water’.
Soil organic carbon See ‘organic carbon’.
Soil organic matter See ‘organic matter’.
Soil pH A measure of hydrogen ion activity in soils. It is strictly a measure of this in the soil solution. It is im-

portant to note that the pH scale is a log scale, so one pH unit above or below a given value indicates ten 
times less or ten times more hydrogen ion activity, respectively. Two main methods are used to measure 
pH: in water (H2O) and in calcium chloride (CaCl2)—see Rayment and Higginson (1992). Unless stated 
otherwise, the pH values given in this book are those measured in water. See ‘acidic’, ‘neutral pH’ and 
‘alkaline’; also see Appendix 5 Section II 11 and Introduction Sections CII 3.7–3.8.

Soil Pit Field Days Field days focusing on ‘soil profiles’ at soil characterisation sites (see Appendix 6 Section II 2). Soils are 
exposed as vertical faces in pits, where soil morphological and chemical data are interpreted and discussed 
with land managers and others interested in natural resource management—in terms of paddock and 
catchment level management, as well as use of soil, land, vegetative and water resources. Of particular 
interest are soil physical and chemical constraints to crop and pasture growth, land-use limitations and 
potential, as well as land management and soil and water conservation considerations.

Soil pore Air or water (solute) filled spaces, surrounded by mineral and/or organic matter, within a soil profile or 
layer.

Soil profile ‘Topsoil’ together with ‘subsoil’, best viewed as a fresh vertical face or cutting of one or so metres width 
and approximately two metres depth. See ‘soil’ and ‘soil depth’.
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Soil Science The study of soil and its role in the environment. This is an interdisciplinary science that involves stud-
ies of soil formation, mineralogy, morphology, classification, chemistry and biology, as well as studies 
of transformations and processes within soils and how these impact upon the environment. Two main 
branches of soil science are ‘pedology’ (formation, morphology, classification and mapping) and ‘edaphol-
ogy’ (the interaction between soil properties, conditions and organisms). Soil science also encompasses 
soil and land mapping, ‘land resource assessment’, ‘land classification’ and ‘soil conservation’, together with 
studies in soil fertility, soil physics, plant-soil interactions, soil-water interactions, ‘soil organic matter’ 
and how different land management regimes and land uses impact upon soil and the environment. Soil 
science is also an integral part of the related disciplines of soil mechanics, planning, agricultural science, 
agronomy, geology, stratigraphy, geomorphology, hydrology and environmental science.

Soil structure The way soil particles are arranged in a ‘soil layer’. The two major arrangements are ‘apedal’ and ‘pedal’. See 
‘aggregates’; also see ‘good’, ‘intermediate’ and ‘poor structure’

—angular blocky A type of soil structural ‘aggregate’ with a roughly cubic shape (see McDonald et al. 1990 pp. 124–134). 
Compare ‘platy’, ‘prismatic’, ‘columnar’, ‘subangular blocky’, ‘polyhedral’, ‘lenticular’ and ‘granular’.

—columnar A type of soil structural ‘aggregate’ with a dome-topped, vertical column-like shape (see McDonald et 
al. 1990 pp. 124–134). Compare ‘platy’, ‘prismatic’, ‘angular blocky’, ‘subangular blocky’, ‘polyhedral’, ‘len-
ticular’ and ‘granular’.

—crumb Refers to a ‘well-structured’ soil with small-size aggregates that are bread crumb like in terms of size and 
shape, and can be up to 5 mm in diameter. See ‘granular’ and ‘polyhedral’.

—granular A type of soil structural ‘aggregate’ with a roughly spherical shape (see McDonald et al. 1990 pp. 124–134). 
Compare ‘platy’, ‘prismatic’, ‘columnar’, ‘angular blocky’, ‘subangular blocky’, ‘polyhedral’ and ‘lenticular’.

—lenticular A type of soil structural ‘aggregate’ with two curved faces that is roughly lens-shaped (see McDonald 
et al. 1990 pp. 124–134). Compare ‘platy’, ‘prismatic’, ‘columnar’, ‘angular blocky’, ‘subangular blocky’, 
‘polyhedral’ and ‘granular’.

—massive An ‘apedal’ or non-aggregated soil consisting of a coherent mass (see McDonald et al. 1990 p. 125). 
Compare ‘single grain’.

—moderate A ‘pedal’ or aggregated soil with well-formed and evident ‘aggregates’, but these are not distinct in un-
displaced soil; adhesion between aggregates is usually significant; when displaced, more than one-third 
of the soil material consists of entire aggregates, the remainder being broken aggregates, fragments and 
ultimate particles (see McDonald et al. 1990 p. 125). Compare ‘weak’ and ‘strong’.

—platy A type of soil structural ‘aggregate’, bounded by relatively flat horizontal faces, that is shaped like a flat 
rectangular box (see McDonald et al. 1990 pp. 124–134). Compare ‘prismatic’, ‘columnar’, ‘subangular 
blocky’, ’angular blocky’, ‘polyhedral’, ‘lenticular’ and ‘granular’.

—polyhedral A type of soil structural ‘aggregate’ with a polygon shape having more than six unequal faces (see McDon-
ald et al. 1990 pp. 124–134). Compare ‘platy’, ‘prismatic’, ‘columnar’, ‘angular blocky’, ‘subangular blocky’, 
‘lenticular’ and ‘granular’.

—prismatic A type of soil structural ‘aggregate’ with a flat-topped, vertical column-like shape (see McDonald et al. 
1990 pp. 124–134). Compare ‘platy’, ‘columnar’, ‘angular blocky’, ‘subangular blocky’, ‘polyhedral’, ‘len-
ticular’ and ‘granular’.

—single grain An ‘apedal’ or non-aggregated soil with a loose incoherent mass of individual particles (see McDonald et 
al. 1990 p. 125). Compare ‘massive’.

—strong A ‘pedal’ or aggregated soil with quite distinct ‘aggregates’ in undisplaced soil; adhesion between aggre-
gates is usually not significant; when displaced, more than two thirds of the soil material consists of entire 
aggregates (see McDonald et al. 1990 p. 125). Compare ‘weak’ and ‘moderate’.

—subangular blocky A type of soil structural ‘aggregate’ with a rounded, roughly cubic shape (see McDonald et al. 1990 pp. 124–
134). Compare ‘platy’, ‘prismatic’, ‘columnar’, ‘angular blocky’, ‘polyhedral’, ‘lenticular’ and ‘granular’.

—weak A ‘pedal’ or aggregated soil with indistinct ‘aggregates’; when displaced, up to one-third of the soil mate-
rial consists of aggregates, the remainder being fragments and ultimate particles (see McDonald et al. 
1990 p. 125). Compare ‘moderate’ and ‘strong’; see ‘fragment’.

Soil texture The proportions of sand, silt and clay size particles within a soil layer. Clay content is of primary impor-
tance in determining texture grade. Soil texture can be measured using laboratory procedures or deter-
mined by hand in the field. Apparent or field texture may be affected by a number of factors, including 
organic matter and fine carbonate contents; nonetheless, a field texture is the best determinant of soil 
behaviour. See ‘clay’, ‘silt’ and ‘sand particles’; also see Introduction Section CII 1.1.

Soil water Soil water, more fittingly known as the soil solution, is stored in the ‘pores’ of the ‘soil matrix’. It contains 
a range of solutes or dissolved substances that provide nutrition to plants and soil organisms, and acts as 
a habitat for a multitude of mostly microscopic organisms. The smaller the pore size within which soil 
water is contained, the more tightly it is held by adhesive or adsorptive forces between water molecules 
and the surfaces of soil particles. Plants expend energy (which ultimately comes from sunlight) as their

300



APPENDIX 1—GLOSSARY  •

roots extract water from soil pores. Increasing amounts of energy are required as pore size decreases. Some 
soil water is held too tightly for plants to extract. See ‘soil water potential’, ‘soil matric potential’, ‘field 
capacity’, ‘wilting point’, ‘capillary action’ and ‘adhesion’.

Soil waterholding capacity There are two main concepts: total waterholding capacity and actual or effective waterholding capacity. 
The former encompasses all soil water that can potentially be stored between ‘field capacity’ and zero 
soil water in the ‘soil matrix’, and so includes soil water held too tightly for plant roots to extract. The 
latter encompasses actual storage capacity, and so excludes soil matrix areas that do not accept water, for 
example, as a result of water repellence. Compare ‘plant-available waterholding capacity’; see ‘soil water’ 
and ‘soil matric potential’.

Soil water potential Water possesses both kinetic and potential energy. Potential energy refers to the ability to do work (e.g. to 
move or produce heat). Soil water potential has a number of components, of which ‘soil matric potential’ 
is the most important in relation to water movement within soils. Other components are the water po-
tentials associated with solute concentration, gravity and pressure. Water potential helps to explain many 
phenomena associated with soil water, including water movement, uptake by plant roots and evaporation. 
See ‘soil matric potential’, ‘capillary action’, ‘soil water’, ‘wilting point’ and ‘field capacity’.

Soupy soils See ‘spewy soils’.

Southern Vales The viticultural and horticultural district south of Adelaide, which is defined by the Willunga Basin and 
includes McLaren Vale and surrounds (see Introduction Map A 7.6).

Spewy soils Surface soils and topsoils that behave like a viscous liquid when wet, usually owing to the combination of 
a saturated ‘subsurface layer’ and relatively high silt content.

Steep A slope class, or landscapes or landforms, with slopes of 32–56% (see McDonald et al. 1990 pp. 12, 36).

Strong structure See ‘soil structure—strong’.

Structure See ‘soil structure’.

Subangular blocky structure See ‘soil structure—subangular blocky’.

Subgroup soil Also soil. A secondary soil category, ‘soil class’ or grouping of like soils. Subgroup soils are the constituents 
of the primary soil categories called ‘Soil Groups’. Sixty-one subgroup soils have been defined for South-
ern South Australia, as described in this book.

Subregion Also biophysical subregion. These are areas of land that form broad divisions within biophysical regional 
areas. Their delineation is based on considerations of the nature of soils, landscapes, geology, native vege-
tation, climate and land use. (See ‘biophysical region’ and Introduction Map A 7.5).

Subsoil Equivalent to a B horizon (see McDonald et al. 1990 pp. 104–113). The subsoil is the profile layer be-
tween the ‘topsoil’ and ‘substrate’. However, not all profiles have a subsoil. Subsoils are usually differenti-
ated from topsoil and substrate by a maximum accumulation of soil substances (e.g. clay, pedogenic fine 
carbonate and/or sesquioxides), the maximum development of ‘soil structure’ or ‘pedality’ (or by structure 
unlike that of the materials directly above or below), stronger colour (higher chroma and redder hue—see 
Munsell Color 1988), and a ‘consistence’ unlike materials directly above or below (overlying materials 
often have lower strength). (See McDonald et al. 1990 p. 105).

Substrate Equivalent to a C, D or R horizon (see McDonald et al. 1990 pp. 104–113). Materials directly underlying 
the ‘soil profile’. These can be ‘consolidated’ to ‘unconsolidated’. The substrate material is not necessarily 
the ‘parent material’ of the soil. The main substrate and soil-forming materials found in Southern South 
Australia are briefly described in Appendix 4.

Subsurface layer Usually equivalent to an A2 horizon, but in some cases may also equate to an A12 and/or A3 horizon 
(see McDonald et al. 1990 pp. 104–113). The lower part of the ‘topsoil’, overlain by the ‘surface soil’ 
and directly overlying the ‘subsoil’, or sometimes directly overlying ‘substrate’ material. Subsurface layers 
are usually paler coloured than adjacent horizons and are often ‘bleached’, have ‘texture’, ‘structure’ and 
‘consistence’ that is more similar to the surface soil than the subsoil, and do not have the obvious organic 
enrichment of the surface soil.

Surface crust A condition of ‘surface soil’ when dry. A distinct layer that is generally ‘moderately strong’ and brittle, and 
is from 3 to 30 mm thick, but cannot be readily separated from underlying soil (see McDonald et al. 1990 
p. 141). Also see ‘cracking’, ‘self-mulching’, ‘loose’, ‘soft’, ‘firm’, ‘hardsetting’ and ‘surface flake’.

Surface flake A condition of ‘surface soil’ when dry. A distinct layer that is very thin (usually only several millimetres 
thick), mainly consists of dispersed clay, and can be readily separated from underlying soil (see McDonald 
et al. 1990 p. 141). Also see ‘cracking’, ‘self-mulching’, ‘loose’, ‘soft’, ‘firm’, ‘hardsetting’ and ‘surface crust’.

Surface sealing Sealing of the soil surface upon wetting, owing to ‘slaking’ of soil material and/or ‘dispersion’ of individual 
‘clay particles’. This is associated with ‘hardsetting’ and poorly structured surface soils, and with soil ag-
gregates that are not water stable. It restricts the infiltration of water and thereby increases runoff, and also 
inhibits seedling emergence. See ‘poor structure’ and ‘water-stable aggregates’.
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Surface soil Equivalent to an A1 horizon (see McDonald et al. 1990 pp. 104–113). An organic-enriched ‘soil layer’ 
and the uppermost part of a ‘soil profile’. The surface soil is often around 10 cm thick, and is usually di-
rectly underlain by a considerably less organic and lighter coloured ‘subsurface layer’, a transitional layer 
grading to subsoil material, or a more strongly coloured or carbonate enriched ‘subsoil’. See ‘topsoil’.

Surface tension The tension of the surface film of a liquid, where the tendency is to minimise surface area. For example: 
within a body of water, the cohesive forces acting upon each water molecule are equal in all directions; 
however, at the surface interface with the atmosphere there is greater attraction from the adjacent water 
molecules than from the air, which results in the surface water molecules having a higher energy than the 
bulk of the molecules and the tendency to minimise this energy by minimising surface area (McLaren 
and Cameron 1996 p. 72). See ‘cohesion’ and ‘adhesion’.

Texture-contrast A ‘soil profile’ with a ‘clear to sharp boundary’ between ‘topsoil’ and ‘subsoil’ and a significant increase in 
clay content over that boundary. If the clay content of the topsoil is less than 20%, the clay content im-
mediately below the boundary must be at least double this and at least 20% in total. If the topsoil has a 
clay content of 20–35%, then the clay content immediately below the boundary must show an absolute 
increase of 20%. (See ‘Clear or abrupt textural B horizon’ in the glossary of Isbell 2002.) Compare ‘grada-
tional’ and ‘uniform’; see Introduction Section CII 1.1 and Appendix 5 Section II 25.

Texture profile The nature of the ‘soil profile’ in terms of clay content change with increasing depth. Three types are rec-
ognised: ‘uniform’, ‘gradational’ and ‘texture-contrast’.

Thick From 30 to 60 cm thick (from Isbell 2002).
Thin Less than 10 cm thick (from Isbell 2002).
Topsoil Equivalent to the A horizon. All soil material above the ‘subsoil’, or where there is no obvious subsoil, all 

soil material above the ‘substrate’ material. It includes the ‘surface soil’, which is usually organic enriched, 
and the ‘subsurface layer’ where present.

Total plant-available 
waterholding capacity See ‘plant-available waterholding capacity’.
Total soil waterholding 
capacity See ‘soil waterholding capacity’.
Translocation The downward movement of solid particles (especially clay) with percolating soil water. See Introduction 

Section CI 2.1.1; compare ‘leaching’.
Undulating Landscapes or landforms with slopes of 3–10% (see McDonald et al. 1990 p. 36).
Unconsolidated Material that is weakly cemented or uncemented, such that it can be crushed between thumb and fore-

finger (McDonald et al. 1990 p. 143). Such materials can be readily dug with hand tools, and do not 
generally form a barrier to plant roots. Compare ‘semi-consolidated’ and ‘consolidated’; analogous to ‘low 
strength’ together with ‘moderate strength’.

Uniform A ‘soil profile’ with no significant increase in clay content with increasing depth. Usually the ‘topsoil’ and 
‘subsoil’ have the same primary texture class (e.g. ‘sandy’ over sandy, ‘loamy’ over loamy, ‘clay loamy’ over 
clay loamy or ‘clayey’ over clayey). Compare ‘gradational’ and ‘texture-contrast’; see Introduction Section 
CII 1.1 and Appendix 5 Section II 25.

Very extensive More than 60% of area (French et al. 1968 p. 31). Compare ‘extensive’, ‘common’, ‘limited’ and ‘minor’.
Very gently inclined A slope class with slopes of 1–3% (see McDonald et al. 1990 p. 12). ‘Gently undulating’ landscapes have 

equivalent slopes. 
Very gentle slopes See ‘very gently inclined’.
Very highly calcareous Vigorous, thick and/or explosive effervescence upon application of 1-molar hydrochloric acid due to fine 

carbonate in the soil (see McDonald et al. 1990 pp. 147–148). This generally equates to more than ap-
proximately 8% fine carbonate (Wetherby 1990). Compare ‘slightly calcareous’, ‘moderately calcareous’ 
and ‘highly calcareous’; also see Appendix 5 Section II 13.

Very high rainfall See ‘rainfall’.
Very high sodium See ‘high boron and sodium’.
Very low rainfall See ‘rainfall’.
Very shallow Less than 25 cm below the land or soil surface (from Isbell 2002). Compare ‘deep’, ‘moderately deep’ and 

‘shallow’.
Very steep A slope class, or landscapes or landforms, with slopes of 56–100% (see McDonald et al. 1990 pp. 12, 36).
Very thick More than 60 cm thick (from Isbell 2002).
Waterholding capacity See ‘soil waterholding capacity’ and ‘plant-available waterholding capacity’.
Waterlogging Seasonal wetness in all or part of a soil profile. Water may not be visible at the surface. See ‘wet soil’, 

‘perched watertables’ and ‘saturated soil’.
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Water repellence A phenomenon whereby soil materials repel water, which manifests in ‘sandy’ or sandy loam soils, espe-
cially those with organic-rich surface soils. Organic materials and residues are the cause. See Introduction 
Sections CI 4.5, CII 10.6.

Water-stable aggregates A soil ‘aggregate’ that maintains its physical form upon wetting (i.e. does not slump, ‘slake’ or ‘disperse’), 
and that resists the structural breakdown caused by rain-drop impact. Soil ‘organic matter’ is the main 
binding-agent within water-stable aggregates.

Water-use efficiency The efficiency of conversion of potentially available soil water into grain yield (crops) or dry matter 
production (pastures). A range of factors can impinge on the water-use efficiency of crops and pastures, 
including weeds, poor soil structure, water repellent soils, low fertility, disease, runoff, etc. On irrigated 
crops and pastures, water-use efficiency is the measure of plant water use compared with total incident 
water (rainfall plus irrigation applications). Evaporative and deep or lateral drainage losses vary greatly 
with method of water application. Thus, drip irrigation usually ensures greater water-use efficiency than 
overhead sprinklers or flood irrigation. Irrigation volumes and scheduling, as well as dripper placement, 
also greatly influence water-use efficiency. On-going measurement of rootzone soil moisture content is 
an important means of ensuring efficient water use. See ‘wilting point’, ‘field capacity’, ‘saturated soil’ and 
Introduction Section CII 2.

Weakly developed soil A ‘soil profile’ in which soil-forming factors have not yet had a major influence. For example, translocation 
of clays and leaching of other soil substances have been minimal, and the development of a distinct ‘sub-
soil’ layer with obvious ‘pedality’ has not occurred. See ‘subsoil’.

Weak structure See ‘soil structure—weak’.
Weathering The physical and chemical breakdown of rocks and soils in situ by natural processes. Compare ‘soil ero-

sion’.
Weathered rock This includes decomposed rock (see ‘deeply weathered’), saprolite (see ‘highly weathered’) and partially 

weathered rock. Decomposed rock is very weak to weak material (see McDonald et al. p. 156), that lacks 
any structure which may have been present in the unweathered rock. Saprolite is a particular form of 
decomposed or semi-decomposed rock that is characterised by the preservation of structures that were 
present in the unweathered rock. Partially weathered rock is partially decomposed with resultant changes 
in ‘colour’, ‘texture’, composition, form or strength from parent material. (From McDonald et al. 1990 
pp. 166–170 with some changes.) See ‘basement rock’ and ‘hard basement rock’.

Well structured See ‘good structure’.
Wet soil A soil with excess moisture, such that it will wet or stick to fingers when moulded, and usually has a mois-

ture content at or exceeding ‘field capacity’ (see McDonald et al. 1990 pp. 137–138). See ‘saturated soil’; 
compare ‘dry soil’, ‘moderately moist soil’ and ‘moist soil’; also see ‘plant-available waterholding capacity’.

Wilting point Also permanent wilting point. This is the water content of a ‘soil profile’ or ‘soil layer’ at which soil water 
is held too tightly for plant roots to extract. At this point, turgor pressure in leaf cells drops to zero so that 
plants wilt beyond recovery, and ‘soil matric potential’ is typically minus 15 ‘bars’ (-1500 kPa), although 
some plants can extract water at lower potentials ( Jurinak 1978). Compare ‘field capacity’ and ‘saturated 
soil’; also see ‘soil water’, ‘soil matric potential’ and ‘soil water potential’.

Zero-till See ‘no-till’.
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Appendix 2—Soil Key

I Overview

In this appendix, the central concept of each Soil Group is briefly described in Section II, and a hierarchical key for 
determination of group and subgroup soil is presented in Section III. The concepts of each group and subgroup 

were developed over the course of the State Land and Soil Mapping Program (see Introduction Section A4 and 
Appendix 6) by David Maschmedt, James Hall and Bruce Billing. They are based on over 28 000 soil profile descrip-
tions from across the agricultural areas, which include almost 1000 soil characterisation sites with comprehensive 
profile descriptions and detailed chemical analyses of all layers. The group and subgroup concepts are an attempt 
to organise the enormous range of soils and soil properties that occur in Southern South Australia into categories 
that reflect properties of significance to land use and management (both agricultural and non-agricultural). This 
organisation is designed to aid understanding and communication about soils—an important endeavour given the 
premise that knowledge of soil (properties, distribution, processes within and upon, behaviour of, and role in the 
landscape and environment) is fundamental to the management of our natural resources.

II Soil Group Central Concepts

The central concepts of the fifteen Soil Groups are given below. Firstly, the Soil Groups are show diagrammati-
cally to highlight major features and relationships. Secondly, they are listed in alphabetical order with brief 

descriptions highlighting main features. These are not to be used as keys—a soil key is presented in Section III.

Some Soil Groups include a large range of profiles with considerable variation in properties. Nonetheless, each 
group contains soils with at least one major feature in common. For example, all Group A profiles are calcareous 
throughout. Additionally, a central group concept is often made clearer by describing major soil features not in-
cluded within the group, for example, no Group A profile is sandy throughout.

Soil Groups—Major Features and Relationships

       Shallow soils         On calcrete or limestone (Soil Group B)

            On bedrock with little to no profile development (Soil Group L)

   Shallow to moderately deep acidic soils on rock (Soil Group K)

   Ironstone soils (Soil Group J)

                                Texture-contrast soils Sand over clay soils (Soil Group G)

Soils with mostly loamy or clay loamy topsoil and red subsoil
that is calcareous or alkaline at least in its lower part (Soil Group D)

Soils with mostly loamy or clay loamy topsoil
and brown or dark-coloured subsoil (Soil Group F)

                                Gradationally to uniformly Deep to moderately deep uniform sands            Highly leached
   textured soils                  (Soil Group I)

                     Not highly leached
                     (Soil Group H)

Cracking clays (Soil Group E)

Deep to moderately deep calcareous soils (Soil Group A)

Soils with mostly loamy to clayey topsoil
and a highly calcareous subsoil layer (Soil Group C)

Soils with mostly loamy to clayey topsoil and brown
or dark-coloured subsoil with little to no carbonate (Soil Group M)

   Wet soils (Soil Group N)

   Volcanic ash soils (Soil Group O)
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Soil Groups in Alphabetical Order—Main Features

1. Soil Group A—Calcareous Soils

 The soil profile is calcareous throughout, but is not sandy throughout, is not a cracking clay, is not texture-
contrast, and is not underlain by calcrete or limestone at a depth of 50 cm or less.

2. Soil Group B—Shallow Soils on Calcrete or Limestone

 The soil profile is underlain by calcrete or limestone at a depth of 50 cm or less.

3. Soil Group C—Gradational Soils with Highly Calcareous Lower Subsoil

 The soil profile is uniformly to gradationally textured, but is not sandy or calcareous throughout. Clayey to 
loamy or, less commonly, sandy surface soil grades to subsoil that is usually red, or sometimes black or dark 
coloured, and highly calcareous at least in its lower part. Profiles that are clayey throughout do not exhibit 
pronounced seasonal cracking.

4. Soil Group D—Hard Red-Brown Texture-Contrast Soils with Alkaline Subsoil

 The soil profile is usually texture-contrast. Clay loamy to loamy sand topsoil overlies red or, less commonly, 
brown subsoil that is calcareous to alkaline, at least in its lower part.

5. Soil Group E—Cracking Clay Soils

 The soil profile is clayey throughout, exhibits shrink–swell behaviour upon drying and wetting (with large 
cracks occurring when dry), and features shear planes (slickensides) and/or lenticular peds.

6. Soil Group F—Deep Loamy Texture-Contrast Soils with Brown or Dark Subsoil

 The soil profile is texture-contrast, and is predominantly formed in or over unconsolidated sediments. Clay 
loamy to loamy sand topsoil overlies subsoil that is usually brown or dark coloured with variable pH and fine 
carbonate content.

7. Soil Group G—Sand over Clay Soils

 The soil profile has a distinct colour and textural change between the topsoil and subsoil, with a clear to sharp 
boundary. The profile is usually texture-contrast, and is predominantly formed in or over unconsolidated 
sediments. Sandy topsoil, which is often loose to soft, overlies subsoil that is typically brown, red or yellow 
with variable pH and fine carbonate content.

8. Soil Group H—Deep Sands

 The soil profile is a deep to moderately deep sand, with no significant subsoil accumulation of compounds of 
organic matter, aluminium and/or iron.

9. Soil Group I—Highly Leached Sands

 The soil profile is acidic, has a bleached, sandy subsurface layer, and a strongly or dark coloured subsoil with an 
accumulation of compounds of organic matter, aluminium and/or iron.

10. Soil Group J—Ironstone Soils

 The soil profile contains an ironstone gravelly layer, and is formed in or over deeply weathered or highly fer-
ruginous materials. Loamy or sandy topsoil typically overlies yellowish brown clayey subsoil. Profiles under-
lain by ferricrete at a depth of 50 cm or less, with or without ironstone gravel, are also included—these are 
predominantly loamy to sandy throughout.

11. Soil Group K—Shallow to Moderately Deep Acidic Soils on Rock

 The soil profile is generally shallow to moderately deep, is formed in soft to hard basement rock, is acidic to 
neutral throughout, and has clay loamy to loamy sand topsoil.
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12. Soil Group L—Shallow Soils on Rock

 The soil profile is shallow to very shallow (i.e. 50 cm or less deep) with little to no profile development, and is 
formed in or over basement rock.

13. Soil Group M—Deep Uniform to Gradational Soils

 The soil profile is uniformly to gradationally textured, but is not sandy or calcareous throughout, and is 
predominantly formed in or over unconsolidated sediments. Clayey, loamy or, less commonly, sandy topsoil 
grades to subsoil that is usually brown, red or dark coloured with variable pH and fine carbonate content. 
No layer contains more than 20% fine carbonate, and profiles that are clayey throughout do not exhibit pro-
nounced seasonal cracking.

14. Soil Group N—Wet Soils

 The soil profile is wet for a substantial part of the year.

15. Soil Group O—Volcanic Ash Soils

 The soil profile is wholly or partially composed of volcanic ash.

III Soil Key

The hierarchical key presented below can be used to assign one of the fifteen Soil Groups or sixty-one subgroup 
soils described in this book to a known soil profile. To use the key: read the criteria for each Soil Group until 

a match for your profile description is found. Similarly, within the matching Soil Group, read the criteria for each 
subgroup soil at a given level of the hierarchy until a match is found. Bare rock and land permanently inundated by 
water are miscellaneous categories which are given the designations RR and WW, respectively.

Assignment of a Soil Group or a subgroup soil is based on what is actually present, or on current conditions, rather 
than on what may have been the case before disturbance by humans (as per Isbell 2002 p. 3), neither is it based on 
considerations of what materials constitute the genetically ‘pure’ soil. For example, layers of drift sand overlying 
older soil material are taken into account, as are deeper layers that may be part of an older buried soil. Topsoil and 
subsoil are of interest, no matter what their origin (see Isbell 2002 p. 8). Where relevant, substrate materials are 
also taken into account. Of interest are all materials within which leaching, translocation and accumulation of sub-
stances occur, within which wetting fronts move, through which plant roots grow and seedlings grow and emerge, 
and which land use and management decision-making need to take account of. The depth of soil is generally taken 
to be the rooting depth of common agricultural species—so the base of the soil profile can be identified by physical 
or chemical barriers to root growth.

In Southern South Australia, most subsoils are encountered at a depth of less than one metre (and very often at 
<30 cm), and substrate material usually occurs at a depth of less than two metres. The bulk of plant roots penetrate 
to less than one metre, and most of these are concentrated in the organic-rich surface soil.

Soil Group N—Wet Soils
The soil profile is saturated over the majority of its thickness for at least 2–3 months a year in most years, and usually exhibits fea-
tures that are characteristic of saturated soil (see Soil Group N—Overview); or the profile is poorly to very poorly drained 1 (or very 
poorly drained if a highly leached sand—see Soil Group I), or has a salinity level of high to extreme which is watertable induced 1, 
or is dominated by organic materials (i.e. it is peaty 2) at least in the top 30 cm or else over the majority of its thickness.

• The soil is saline (high to extreme salinity) saline soil—soil N2

• The soil is not saline (low to moderately high salinity)

 •• The soil is peaty peat—soil N1

 •• The soil is not peaty wet soil—soil N3
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Soil Group O—Volcanic Ash Soils
The soil profile is wholly composed of volcanic ash, or where a pre-existing soil has been overlain 
by ash, the ash accumulation or influence extends to a depth of 30 cm or more. Thinner ash depos-
its are considered ‘ash variants’ of other soils. volcanic ash soil—soil O1

Soil Group B—Shallow Soils on Calcrete or Limestone
The soil profile is underlain by a layer of calcrete or limestone at a depth of 50 cm or less. (Cracking clays are excluded—see Soil 
Group E).

• The surface soil is very highly calcareous, or contains 
more than 20% fine carbonate 3, or is shelly 2 shallow highly calcareous sandy loam on calcrete—soil B1

• The soil has a gradational to uniform texture profile, is 
well structured and dark coloured (usually black 2) (at 
least in its upper part), does not feature a red layer, and 
is clayey or clay loamy (at least in its lower part) shallow dark clay loam on limestone—soil B5

• The soil has a gradational to uniform texture profile and 
is calcareous throughout shallow calcareous loam on calcrete—soil B2

• The soil has a gradational to uniform texture profile, is 
well structured, and is red 2 and clayey or clay loamy (at 
least in its lower part) shallow red loam on limestone—soil B4

• The soil has a sandy surface (a texture of light sandy 
loam is permissible)

 •• The soil profile is texture-contrast (see ‘Clear or 
abrupt textural B horizon’ in the glossary of Isbell 
2002)—a topsoil with sandy loam surface soil and a 
sandy subsurface layer >10 cm thick is permissible shallow sand over clay on calcrete—soil B7

 •• The soil is sandy throughout shallow sand on calcrete—soil B8

 •• The soil has a gradational texture profile shallow sandy loam on calcrete—soil B3

• The soil has a non-sandy surface

 •• The subsoil is clayey and red, and typically has in-
termediate to good structure shallow loam over red clay on calcrete—soil B6

 •• The subsoil is clayey and not red, and typically has 
intermediate to poor structure shallow clay loam over brown or dark clay on calcrete—soil B9

 •• Other soils shallow sandy loam on calcrete—soil B3

Soil Group I—Highly Leached Sands
The soil profile has a bleached, usually sandy subsurface layer, and a subsoil accumulation of amorphous organic-aluminium and 
aluminium-silica complexes, with or without iron, that is strongly or dark coloured (i.e. organic-sesquioxide accumulations—see 
‘Podosol diagnostic horizons’ in the glossary of Isbell 2002).

• The soil may be wet for up to several weeks (rapidly to 
imperfectly-A drained) 1 highly leached sand—soil I1

• The soil is wet for more than several weeks and is prone 
to saturation early in the season (imperfectly-B to poor-
ly drained) 1

wet highly leached sand—soil I2

Soil Group L—Shallow Soils on Rock
The soil shows little profile development and is underlain by basement rock at a depth of 50 cm 
or less. shallow soil on rock—soil L1
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Soil Group H—Deep Sands
The soil profile is sandy throughout (a texture of light sandy loam is permissible), and is more than 50 cm deep where underlain 
by calcrete, ferricrete or basement rock, or more than one metre deep where underlain by other materials. Excluded are stony or 
gravelly soils with at least 50% non-carbonate coarse fragments (which may be carbonate coated), over a thickness of 20 cm or more 
within the upper 50 cm. 

• The soil is dominantly composed of carbonate sand 
grains, or is shelly 2 carbonate sand—soil H1

• The soil is dominantly composed of siliceous sand grains

 •• There is a bleached layer within the profile bleached siliceous sand—soil H3

 •• There is no bleached layer within the profile siliceous sand—soil H2

Soil Group A—Calcareous Soils
The soil profile is calcareous throughout, but is not texture-contrast (see ‘Clear or abrupt textural B horizon’ in the glossary of Isbell 
2002), is not sandy throughout, and is not a cracking clay (see Soil Group E).

• The soil is well structured and dark coloured (usually 
black 2) (at least in its upper part), and is usually marly 2 
in its lower part calcareous clay loam on marl—soil A7

• The soil is gypseous (see ‘Gypsic horizon’ definition in 
the glossary of Isbell 2002) gypseous calcareous loam—soil A8

• The surface soil is very highly calcareous, or contains 
more than 20% fine carbonate 3, or is shelly 2 highly calcareous sandy loam—soil A1

• The soil is underlain by basement rock within a depth 
of one metre calcareous loam on rock—soil A2

• At least one soil layer contains more than 20% fine car-
bonate

 •• A clayey layer does not occur within a depth of 
120 cm or less (a texture of light clay is permis-
sible—see note below) calcareous loam—soil A4

 •• A clayey layer occurs within a depth of 120 cm or 
less—the clay considered here excludes calcareous 
light clays that behave more like clay loams (e.g. 
apedal highly calcareous light clay, which upon 
manipulation of a moist soil ball exhibits only 
slight resistance to shearing between thumb and 
forefinger 4)

 ••• The subsoil is not clayey—clayey material 
occurs at a depth of more than 60 cm (a 
subsoil texture of light clay is permissible) calcareous loam on clay—soil A5

 ••• The subsoil is clayey—clayey material occurs 
at a depth of 60 cm or less calcareous gradational clay loam—soil A6

• No soil layer contains more than 20% fine carbonate moderately calcareous loam—soil A3

Soil Group E—Cracking Clay Soils
The soil profile is clayey throughout (a surface soil texture of heavy clay loam is permissible), exhibits shrink–swell behaviour upon 
drying and wetting (with large cracks extending from the subsoil to the surface when dry), and features shear planes (slickensides) 
and/or lenticular peds.

• The main colour of the upper 50 cm is black 2 black cracking clay—soil E1

• The main colour of the upper 50 cm is red 2 red cracking clay—soil E2

• The main colour of the upper 50 cm is brown 2 or grey 2 brown or grey cracking clay—soil E3
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Soil Group J—Ironstone Soils
The soil profile contains at least 20% ironstone gravel over a thickness of 10 cm or more (see ‘Ferric horizon’ in the glossary of 
Isbell 2002), is formed in or over deeply weathered materials (kaolinitic clay or highly ferruginous material), and the topsoil or up-
per loamy or sandy layers are one metre or less thick. However, profiles with truncated upper layers, where ironstone gravel occurs 
largely as a surface pavement, are also included. In addition, soils underlain by ferricrete at a depth of 50 cm or less (which mostly 
consists of cemented ironstone gravel) are included.

• Ferricrete occurs at a depth of 50 cm or less shallow soil on ferricrete—soil J3

• The subsoil, or the material directly below the upper 
loamy or sandy layers, is calcareous or alkaline in some 
part—however, where subsoil is red and calcareous or 
alkaline, go to soil D6 ironstone soil with alkaline lower subsoil—soil J1

• No part of the subsoil, or the material directly below the 
upper loamy or sandy layers, is alkaline (i.e. the soil is 
acidic to neutral throughout) ironstone soil—soil J2

Soil Group K—Shallow to Moderately Deep Acidic Soils on Rock
The soil profile is acidic to neutral throughout, and is formed in soft to hard basement rock (including deeply weathered, kaolinite-rich 
materials that bear little to no resemblance to their parent rock), which is usually encountered within a depth of one metre or so.

• Surface soil texture is clay loam or loam

 •• The soil has a gradational texture profile acidic gradational loam on rock—soil K1

 •• The soil profile is texture-contrast acidic loam over clay on rock—soil K2

• Surface soil texture is sandy loam, loamy sand or sandy 
clay loam

 •• The soil profile is texture-contrast and the subsoil 
is red acidic sandy loam over red clay on rock—soil K3

 •• The soil profile is texture-contrast and the subsoil 
is not red 2 (i.e. brown, grey, black or yellow) 2 acidic sandy loam over brown or grey clay on rock—soil K4

 •• The soil has a gradational texture profile acidic gradational sandy loam on rock—soil K5

Soil Group D—Hard Red-Brown Texture-Contrast Soils with Alkaline Subsoil
The soil profile is texture-contrast (this requirement is waived for soils with pedaric subsoil—see soil D4) with red 2 subsoil—brown 
subsoil is however permissible for soils D1 and D7.  The subsoil is alkaline at least in some part, and is often highly calcareous, at 
least in its lower part.  The topsoil or upper loamy to sandy layers are one metre or less thick, but are not sandy throughout (since the 
subsurface layer is non-sandy). An exception to this rule occurs where the surface soil is firm to hardsetting 4 (in a dry uncultivated 
state), and the topsoil is 30 cm or less thick and is underlain by red subsoil that is alkaline at least in part—see soil D5.

• Basement rock occurs within a depth of one metre

 •• The subsoil is 30 cm or less deep and poorly struc-
tured loam over poorly structured clay on rock—soil D7

 •• Other soils—the subsoil is not poorly structured 
unless deeper than 30 cm loam over clay on rock—soil D1

• Other soils with brown subsoils—go to Soil Group F

• The subsoil is pedaric 2 (i.e. the upper subsoil is friable 
and well structured—having strong structure 4 with dis-
tinct structural aggregates, usually from 5 to 20 mm in 
diameter, with very weak 4 to no adhesion between ag-
gregates) loam over pedaric red clay—soil D4

• The soil contains at least 10% ironstone gravel over a 
thickness of 10 cm or more ironstone gravelly sandy loam over red clay—soil D6
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• The surface soil is a firm to hardsetting 4 (in a dry uncul-
tivated state), loamy sand or light sandy loam, and the 
subsoil is 30 cm or less deep and poorly structured hard loamy sand over red clay—soil D5

• The subsoil is 30 cm or less deep and poorly structured loam over poorly structured red clay—soil D3

• Other soils—the subsoil is not poorly structured unless 
deeper than 30 cm loam over red clay—soil D2

Soil Group G—Sand over Clay Soils
The topsoil or upper layers are sandy (a texture of light sandy loam is permissible), often with a loose to soft 4 surface (in a dry 
uncultivated state)—a topsoil with sandy loam surface soil and a sandy subsurface layer >10 cm thick is also permissible. There is a 
distinct colour and textural change between the topsoil or upper sandy layers and the subsoil or material directly below the upper 
sandy layers, with a clear to sharp 4 boundary between these. The soil profile is usually texture-contrast, while the topsoil or upper 
sandy layers are one metre or less thick.

• The subsoil is not more clayey than light clay within 
the upper metre, and where poorly structured is deeper 
than 30 cm—subsoil texture is usually sandy clay loam, 
sandy light clay or sandy loam

 •• The soil has a bleached subsurface layer bleached sand over sandy clay loam—soil G2

 •• The soil does not have a bleached subsurface layer sand over sandy clay loam—soil G1

• Subsoil texture is clayey or clay loamy

 •• The subsoil is acidic throughout sand over acidic clay—soil G5

 •• The subsoil is 30 cm or less deep and poorly struc-
tured sand over poorly structured clay—soil G4

 •• Other soils—the subsoil is not acidic throughout, 
and where poorly structured is deeper than 30 cm thick sand over clay—soil G3

Soil Group C—Gradational Soils with Highly Calcareous Lower Subsoil
The soil has a gradational to uniform texture profile, while the subsoil features a layer containing more than 20% fine carbonate 3 
(this requirement is waived where basement rock occurs within a depth of 1 m, in which case it is permissible for the subsoil to be 
non-calcareous but alkaline—see soil C2). The subsoil, at least in its upper part, is also usually red—although this is not applicable 
to soil C5.

• Basement rock occurs within a depth of one metre gradational loam on rock—soil C2

• Surface texture is sandy loam or, less commonly, loamy 
sand or light sandy clay loam, while the subsoil is not 
more clayey than a light clay, and where poorly struc-
tured is deeper than 30 cm gradational sandy loam—soil C1

• Other soils—subsoil texture is clayey or clay loamy, and 
surface texture is usually clay loam, light clay or loam

 •• The soil is well structured and dark coloured (usu-
ally black 2) (at least in its upper part) dark gradational clay loam—soil C5

 •• The subsoil is usually red 2, and is 30 cm or less 
deep and poorly structured hard gradational clay loam—soil C4

 •• The subsoil is usually red, and where poorly struc-
tured is deeper than 30 cm friable gradational clay loam—soil C3
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Soil Group F—Deep Loamy Texture-Contrast Soils with Brown or Dark Subsoil
The soil profile is texture-contrast, and the subsoil is brown, dark coloured or, occasionally, yellow, grey or red 2 (red is permissible 
only where no part of the subsoil is alkaline). The topsoil or upper layers are not sandy throughout, and are one metre or less thick.

• The subsoil is 30 cm or less deep and poorly struc-
tured—the surface soil is usually a sandy loam, sandy 
clay loam or, sometimes, loamy sand, and is typically firm 
to hardsetting 4 (in a dry uncultivated state), while the 
topsoil often features a bleached subsurface layer sandy loam over poorly structured brown or dark clay—soil F2

• Other soils—the subsoil is not poorly structured unless 
deeper than 30 cm loam over brown or dark clay—soil F1

Soil Group M—Deep Uniform to Gradational Soils
The soil has a uniform to gradational texture profile over the upper one metre, and has no layer containing more than 20% fine 
carbonate 3 (profiles typically contain little to no fine carbonate).

• The soil is stony or gravelly—i.e. there are at least 
50% coarse fragments and/or hard segregations over a 
thickness of 20 cm or more within the upper 50 cm in 
the form of rock fragments (which may be carbonate 
coated), ironstone or siliceous segregations, or possibly 
carbonate segregations deep gravelly soil—soil M3

• The subsoil is clayey or clay loamy, and is 30 cm or 
less deep and poorly structured—usually a hardsetting 
sandy loam to light clay surface grades to a clayey sub-
soil deep hard gradational sandy loam—soil M4

• The subsoil is a clay, clay loam or, occasionally, loam, 
and is not poorly structured; or, where poorly struc-
tured is deeper than 30 cm and more clayey than a light 
clay—usually a friable loam, clay loam or light clay sur-
face grades to a well-structured clayey subsoil deep friable gradational clay loam—soil M2

• Other soils—the surface soil is a sandy loam or, less 
commonly, loamy sand or light sandy clay loam, while 
the subsoil is not more clayey than a light clay, and 
where poorly structured is deeper than 30 cm deep sandy loam—soil M1

Endnotes:

1 Land and soil attribute classification criteria are described in Assessing Agricultural Land (Maschmedt 2002). Also see Appendix 5 for a 
summary of the classes and corresponding criteria for each land or soil attribute.

2 For more information and relevant definition see The Australian Soil Classification (Isbell 2002).

3 Based on analyses of numerous soil characterisation sites, and on numerous observations and extensive experience of soils from across 
Southern South Australia.

4 For more information and relevant definition see the Australian Soil and Land Survey—Field Handbook (McDonald et al. 1990).

Note:

For ease of reference, many terms used in this appendix are also defined in the glossary of this book (see Appendix 1).
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I Correlation between Subgroup Soils, the Australian Soil Classification, 
and Former Schemes of Nomenclature

The following table lists the group and subgroup soils of Southern South Australia (as described in this book), 
and provides correlation between subgroup soils and The Australian Soil Classification (ASC; Isbell 2002), to-

gether with approximate correlation with older schemes of soil classification and nomenclature formerly in use in 
South Australia. The ASC is now the accepted soil classification scheme in all states and territories of Australia.

Great soil group nomenclature (see Stace et al. 1968) has been widely used in South Australia over a long period. 
Much of the soil survey and mapping work reported on in South Australia during the twentieth century—before 
the instigation of the State Land and Soil Mapping Program (see Introduction Section A4)—used great soil group 
concepts or nomenclature in one form or another. Great soil group nomenclature is still commonly used within 

Appendix 3—Soil Correlation

Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

 Soil Group A—Calcareous Soils

A1 highly calcareous sandy loam Calcarosol Shelly Calcarosol.
Supravescent–Hypervescent, Regolithic–Petrocalcic, 
Lithocalcic—Hypercalcic Calcarosol.
Loamy–sandy / loamy–sandy, moderate.

Uc, Gc Solonized brown soil
Calcareous sand (?)

Loamy mallee soil Grey mallee 5 (?)
Light grey brown calcareous loamy mallee soil 6

A2 calcareous loam on rock Calcarosol Hypervescent–Ceteric, Lithic–Paralithic, 
Lithocalcic—Calcic Calcarosol;
loamy – clay loamy – silty / loamy – clay loamy – silty, 
shallow–moderate.

Um, Gc Grey-brown calcareous soil (!)
Solonized brown soil
Lithosol 

Calcareous loam over limey shale 5

A3 moderately calcareous loam Calcarosol Endohypersodic, Regolithic, Calcic Calcarosol; 
loamy – clay loamy / loamy – clay loamy – silty, deep.

Um, Gc Solonized brown soil Loamy mallee soil (?) Alluvial plain soil 5

A4 calcareous loam Calcarosol Hypervescent–Ceteric, Regolithic–Petrocalcic, 
Lithocalcic—Hypercalcic Calcarosol;
loamy – clay loamy / loamy – clay loamy, moderate.

Um, Uc, 
Gc

Solonized brown soil Loamy mallee soil (?) Grey mallee 5

Loamy mallee 5 (?)
Mallee soil 6

A5 calcareous loam on clay Calcarosol Hypervescent–Endohypersodic, Regolithic, 
Lithocalcic–Supracalcic Calcarosol;
loamy – clay loamy / clay loamy – loamy, moderate.

Um, Uc, 
Gc

Solonized brown soil Loamy mallee soil Grey mallee 5

Loamy mallee 5 (?)
Mallee soil 6

A6 calcareous gradational clay loam Calcarosol Endohypersodic–Epihypersodic, Pedal,
Lithocalcic—Hypercalcic Calcarosol;
loamy – clay loamy / clayey, moderate.

Gc Solonized brown soil Loamy mallee soil Loamy mallee 5

Mallee soil 6

A7 calcareous clay loam on marl Calcarosol Melanic–Haplic, Marly, Calcic Calcarosol;
clay loamy – clayey / clayey, deep.

Um, Uf Rendzina na Rendzina 5 (?), 8 (?), 9

Ground-water rendzina 8 (?), 9

Black earth 8

A8 gypseous calcareous loam Calcarosol Gypsic, Regolithic,
Hypergypsic–Hypercalcic Calcarosol;
loamy – clay loamy / loamy–clayey, moderate.

Um, Uc, 
Gc

na na Saline soil 5

 Soil Group B—Shallow Soils on Calcrete or Limestone

B1 shallow highly calcareous sandy loam on calcrete Calcarosol–
Rudosol

Petrocalcic, Shelly Calcarosol–Rudosol.
Supravescent–Hypervescent, Petrocalcic,
Lithocalcic—Hypercalcic Calcarosol.
Loamy–sandy / loamy–sandy, shallow – very shallow.

Uc, Gc Solonized brown soil
Calcareous sand (?)
Lithosol (?)

Stony mallee soil Calcareous sand over limestone 5

Skeletal calcareous 6

B2 shallow calcareous loam on calcrete Calcarosol Hypervescent–Ceteric, Petrocalcic,
Lithocalcic—Calcic Calcarosol;
loamy – clay loamy – sandy / loamy – clay loamy, 
shallow – very shallow.

Um, Uc, 
Gc

Solonized brown soil
Grey-brown and red calcareous soil (!)
Lithosol (?)

Stony mallee soil Calcareous loam over limestone 5

Skeletal calcareous 6
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

 Soil Group A—Calcareous Soils

A1 highly calcareous sandy loam Calcarosol Shelly Calcarosol.
Supravescent–Hypervescent, Regolithic–Petrocalcic, 
Lithocalcic—Hypercalcic Calcarosol.
Loamy–sandy / loamy–sandy, moderate.

Uc, Gc Solonized brown soil
Calcareous sand (?)

Loamy mallee soil Grey mallee 5 (?)
Light grey brown calcareous loamy mallee soil 6

A2 calcareous loam on rock Calcarosol Hypervescent–Ceteric, Lithic–Paralithic, 
Lithocalcic—Calcic Calcarosol;
loamy – clay loamy – silty / loamy – clay loamy – silty, 
shallow–moderate.

Um, Gc Grey-brown calcareous soil (!)
Solonized brown soil
Lithosol 

Calcareous loam over limey shale 5

A3 moderately calcareous loam Calcarosol Endohypersodic, Regolithic, Calcic Calcarosol; 
loamy – clay loamy / loamy – clay loamy – silty, deep.

Um, Gc Solonized brown soil Loamy mallee soil (?) Alluvial plain soil 5

A4 calcareous loam Calcarosol Hypervescent–Ceteric, Regolithic–Petrocalcic, 
Lithocalcic—Hypercalcic Calcarosol;
loamy – clay loamy / loamy – clay loamy, moderate.

Um, Uc, 
Gc

Solonized brown soil Loamy mallee soil (?) Grey mallee 5

Loamy mallee 5 (?)
Mallee soil 6

A5 calcareous loam on clay Calcarosol Hypervescent–Endohypersodic, Regolithic, 
Lithocalcic–Supracalcic Calcarosol;
loamy – clay loamy / clay loamy – loamy, moderate.

Um, Uc, 
Gc

Solonized brown soil Loamy mallee soil Grey mallee 5

Loamy mallee 5 (?)
Mallee soil 6

A6 calcareous gradational clay loam Calcarosol Endohypersodic–Epihypersodic, Pedal,
Lithocalcic—Hypercalcic Calcarosol;
loamy – clay loamy / clayey, moderate.

Gc Solonized brown soil Loamy mallee soil Loamy mallee 5

Mallee soil 6

A7 calcareous clay loam on marl Calcarosol Melanic–Haplic, Marly, Calcic Calcarosol;
clay loamy – clayey / clayey, deep.

Um, Uf Rendzina na Rendzina 5 (?), 8 (?), 9

Ground-water rendzina 8 (?), 9

Black earth 8

A8 gypseous calcareous loam Calcarosol Gypsic, Regolithic,
Hypergypsic–Hypercalcic Calcarosol;
loamy – clay loamy / loamy–clayey, moderate.

Um, Uc, 
Gc

na na Saline soil 5

 Soil Group B—Shallow Soils on Calcrete or Limestone

B1 shallow highly calcareous sandy loam on calcrete Calcarosol–
Rudosol

Petrocalcic, Shelly Calcarosol–Rudosol.
Supravescent–Hypervescent, Petrocalcic,
Lithocalcic—Hypercalcic Calcarosol.
Loamy–sandy / loamy–sandy, shallow – very shallow.

Uc, Gc Solonized brown soil
Calcareous sand (?)
Lithosol (?)

Stony mallee soil Calcareous sand over limestone 5

Skeletal calcareous 6

B2 shallow calcareous loam on calcrete Calcarosol Hypervescent–Ceteric, Petrocalcic,
Lithocalcic—Calcic Calcarosol;
loamy – clay loamy – sandy / loamy – clay loamy, 
shallow – very shallow.

Um, Uc, 
Gc

Solonized brown soil
Grey-brown and red calcareous soil (!)
Lithosol (?)

Stony mallee soil Calcareous loam over limestone 5

Skeletal calcareous 6

the agricultural and scientific communities when discussing soils—in particular, the terms ‘red-brown earth’, ‘terra 
rossa’, ‘rendzina’ and ‘mallee soil’. A Factual Key for the Recognition of Australian Soils (Northcote 1960b, 1965, 1971 
and 1979a) has been used to a limited extent in South Australia for soil classification and survey work since its 
first edition; nonetheless, a number of important concepts introduced in the ‘Factual Key’ were incorporated into 
the ASC.

The table below presents the typical range of ASC classifications corresponding to each subgroup soil. Equivalent 
Factual Key codings are also given, but only to subdivision level. Great soil group equivalents from the Handbook of 
Australian Soils (Stace et al. 1968) and the Soils of South Australia’s Farm Lands (Beare et al. 1960) are given, based 
on descriptions contained within these documents. Also listed are equivalent soils from a selection of important 
works of soil survey and mapping.

It should be noted that many soil equivalents correlate only approximately with their corresponding subgroup soils, 
owing to generalised, brief or unclear descriptions in the original works.
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

B3 shallow sandy loam on calcrete Tenosol–
Kandosol–
Chromosol

Petrocalcic, Leptic Tenosol.
Petrocalcic, Red–Brown Kandosol–Chromosol.
Loamy – clay loamy / loamy – clay loamy, 
shallow – very shallow.

Uc, Um, 
Gn, Db, 

Dr

Terra rossa
Brown earth
Lithosol (?)

na Shallow red earth 5

Terra rossa 6, 8, 9

B4 shallow red loam on limestone Dermosol Haplic, Petrocalcic, Red Dermosol;
loamy – clay loamy – clayey / clay loamy – clayey, shallow.

Um, Gn, 
Uf

Terra rossa Terra rossa Terra rossa 5, 6, 8, 9

B5 shallow dark clay loam on limestone Dermosol–
Calcarosol

Melanic–Haplic Petrocalcic, Grey–Black Dermosol.
Petrocalcic, Hypocalcic—Calcic Calcarosol.
Clay loamy – clayey / clayey – clay loamy, shallow.

Uf, Um, 
Gn, Gc

Rendzina Water-table rendzina Rendzina 5, 6, 8, 9

Ground-water rendzina 8, 9

B6 shallow loam over red clay on calcrete Chromosol–
Dermosol–
Kandosol

Petrocalcic, Red Chromosol–Dermosol–Kandosol; 
loamy – clay loamy / clayey, shallow.

Dr, Db Red-brown earth
Terra rossa (?)

na na

B7 shallow sand over clay on calcrete Chromosol–
Sodosol

Petrocalcic, Red–Brown Chromosol–Sodosol;
sandy / clayey, shallow.

Db, Dr, 
Dy

Solodized solonetz
Solodic
Solonetz

na Transitional solonetzic mallee 5

B8 shallow sand on calcrete Tenosol–
Rudosol

Petrocalcic, Leptic–Bleached-Leptic Tenosol.
Petrocalcic, Arenic Rudosol.
Sandy / sandy, shallow – very shallow.

Uc Lithosol (?) na na

B9 shallow clay loam over brown or dark clay on calcrete Sodosol–
Chromosol–

Dermosol

Petrocalcic, Brown Sodosol–Chromosol–Dermosol; 
loamy – clay loamy / clayey, shallow.

Dd, Db, 
Dy, Gn

Solodized solonetz
Solodic
Solonetz

na na

 Soil Group C—Gradational Soils with Highly Calcareous Lower Subsoil

C1 gradational sandy loam Tenosol–
Kandosol

Calcareous, Red-Orthic–Calcenic Tenosol.
Lithocalcic—Hypercalcic, Red Kandosol.
Loamy / clay loamy – loamy, moderate.

Gn Calcareous red earth (!) na na

C2 gradational loam on rock Dermosol–
Ferrosol

Eutrophic—Calcic, Red Dermosol–Ferrosol;
clay loamy – loamy / clay loamy – clayey–loamy, 
shallow–moderate.

Gn na na na

C3 friable gradational clay loam Dermosol Lithocalcic—Hypercalcic, Red Dermosol;
clay loamy – clayey / clayey, moderate–deep.

Gn na Red-brown earth Clayey red-brown earth 5

C4 hard gradational clay loam Dermosol Sodic, Lithocalcic—Hypercalcic, Red Dermosol;
clay loamy – clayey / clayey, moderate.

Gn Red-brown earth Red-brown earth

C5 dark gradational clay loam Dermosol Melanic–Haplic, Lithocalcic—Hypercalcic,
Grey–Black Dermosol;
clay loamy – clayey / clayey, moderate–deep.

Gn Wiesenboden
Chernozem
Rendzina (?)

Rendzina Rendzina 5 (?), 8 (?), 9

Black earth 8

Ground-water rendzina 8 (?), 9

 Soil Group D—Hard Red-Brown Texture-Contrast Soils with Alkaline Subsoil

D1 loam over clay on rock Chromosol Supracalcic—Calcic, Brown–Red Chromosol;
loamy / clayey, shallow–moderate.

Dr, Db Red-brown earth Red-brown earth Stony red-brown earth 5

Shallow and stony red-brown earth 6

D2 loam over red clay Chromosol Hypercalcic–Calcic, Red Chromosol;
loamy / clayey, moderate–deep.

Dr Red-brown earth Red-brown earth Red-brown earth 6, 9

Loamy red-brown earth 5

D3 loam over poorly structured red clay Chromosol–
Sodosol

Lithocalcic—Calcic, Red Chromosol–Sodosol;
loamy / clayey, moderate.

Dr Red-brown earth
Solonetz (?)

Red-brown earth Red-brown earth 6

Transitional solonetzic red-brown earth 5

Sandy red-brown earth 5

D4 loam over pedaric red clay Sodosol–
Dermosol

Gypsic, Pedaric, Red Sodosol–Dermosol;
loamy – clay loamy / clayey, moderate.

Dr Desert loam na Desert loam 5, 6

D5 hard loamy sand over red clay Chromosol–
Sodosol

Supracalcic—Calcic, Red Chromosol–Sodosol;
sandy–loamy / clayey – clay loamy, moderate.

Dr Red-brown earth Red-brown earth Sandy red-brown earth 5

Transitional solonetzic red-brown earth 5 (?)
Transitional solonetzic mallee 5 (?)
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

B3 shallow sandy loam on calcrete Tenosol–
Kandosol–
Chromosol

Petrocalcic, Leptic Tenosol.
Petrocalcic, Red–Brown Kandosol–Chromosol.
Loamy – clay loamy / loamy – clay loamy, 
shallow – very shallow.

Uc, Um, 
Gn, Db, 

Dr

Terra rossa
Brown earth
Lithosol (?)

na Shallow red earth 5

Terra rossa 6, 8, 9

B4 shallow red loam on limestone Dermosol Haplic, Petrocalcic, Red Dermosol;
loamy – clay loamy – clayey / clay loamy – clayey, shallow.

Um, Gn, 
Uf

Terra rossa Terra rossa Terra rossa 5, 6, 8, 9

B5 shallow dark clay loam on limestone Dermosol–
Calcarosol

Melanic–Haplic Petrocalcic, Grey–Black Dermosol.
Petrocalcic, Hypocalcic—Calcic Calcarosol.
Clay loamy – clayey / clayey – clay loamy, shallow.

Uf, Um, 
Gn, Gc

Rendzina Water-table rendzina Rendzina 5, 6, 8, 9

Ground-water rendzina 8, 9

B6 shallow loam over red clay on calcrete Chromosol–
Dermosol–
Kandosol

Petrocalcic, Red Chromosol–Dermosol–Kandosol; 
loamy – clay loamy / clayey, shallow.

Dr, Db Red-brown earth
Terra rossa (?)

na na

B7 shallow sand over clay on calcrete Chromosol–
Sodosol

Petrocalcic, Red–Brown Chromosol–Sodosol;
sandy / clayey, shallow.

Db, Dr, 
Dy

Solodized solonetz
Solodic
Solonetz

na Transitional solonetzic mallee 5

B8 shallow sand on calcrete Tenosol–
Rudosol

Petrocalcic, Leptic–Bleached-Leptic Tenosol.
Petrocalcic, Arenic Rudosol.
Sandy / sandy, shallow – very shallow.

Uc Lithosol (?) na na

B9 shallow clay loam over brown or dark clay on calcrete Sodosol–
Chromosol–

Dermosol

Petrocalcic, Brown Sodosol–Chromosol–Dermosol; 
loamy – clay loamy / clayey, shallow.

Dd, Db, 
Dy, Gn

Solodized solonetz
Solodic
Solonetz

na na

 Soil Group C—Gradational Soils with Highly Calcareous Lower Subsoil

C1 gradational sandy loam Tenosol–
Kandosol

Calcareous, Red-Orthic–Calcenic Tenosol.
Lithocalcic—Hypercalcic, Red Kandosol.
Loamy / clay loamy – loamy, moderate.

Gn Calcareous red earth (!) na na

C2 gradational loam on rock Dermosol–
Ferrosol

Eutrophic—Calcic, Red Dermosol–Ferrosol;
clay loamy – loamy / clay loamy – clayey–loamy, 
shallow–moderate.

Gn na na na

C3 friable gradational clay loam Dermosol Lithocalcic—Hypercalcic, Red Dermosol;
clay loamy – clayey / clayey, moderate–deep.

Gn na Red-brown earth Clayey red-brown earth 5

C4 hard gradational clay loam Dermosol Sodic, Lithocalcic—Hypercalcic, Red Dermosol;
clay loamy – clayey / clayey, moderate.

Gn Red-brown earth Red-brown earth

C5 dark gradational clay loam Dermosol Melanic–Haplic, Lithocalcic—Hypercalcic,
Grey–Black Dermosol;
clay loamy – clayey / clayey, moderate–deep.

Gn Wiesenboden
Chernozem
Rendzina (?)

Rendzina Rendzina 5 (?), 8 (?), 9

Black earth 8

Ground-water rendzina 8 (?), 9

 Soil Group D—Hard Red-Brown Texture-Contrast Soils with Alkaline Subsoil

D1 loam over clay on rock Chromosol Supracalcic—Calcic, Brown–Red Chromosol;
loamy / clayey, shallow–moderate.

Dr, Db Red-brown earth Red-brown earth Stony red-brown earth 5

Shallow and stony red-brown earth 6

D2 loam over red clay Chromosol Hypercalcic–Calcic, Red Chromosol;
loamy / clayey, moderate–deep.

Dr Red-brown earth Red-brown earth Red-brown earth 6, 9

Loamy red-brown earth 5

D3 loam over poorly structured red clay Chromosol–
Sodosol

Lithocalcic—Calcic, Red Chromosol–Sodosol;
loamy / clayey, moderate.

Dr Red-brown earth
Solonetz (?)

Red-brown earth Red-brown earth 6

Transitional solonetzic red-brown earth 5

Sandy red-brown earth 5

D4 loam over pedaric red clay Sodosol–
Dermosol

Gypsic, Pedaric, Red Sodosol–Dermosol;
loamy – clay loamy / clayey, moderate.

Dr Desert loam na Desert loam 5, 6

D5 hard loamy sand over red clay Chromosol–
Sodosol

Supracalcic—Calcic, Red Chromosol–Sodosol;
sandy–loamy / clayey – clay loamy, moderate.

Dr Red-brown earth Red-brown earth Sandy red-brown earth 5

Transitional solonetzic red-brown earth 5 (?)
Transitional solonetzic mallee 5 (?)
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

D6 ironstone gravelly sandy loam over red clay Chromosol–
Sodosol

Ferric, Hypercalcic–Calcic, Red Chromosol–Sodosol; 
loamy – clay loamy / clayey, moderate.

Dr Red-brown earth Red-brown earth Red-brown earth with lateritic surface 6

D7 loam over poorly structured clay on rock Chromosol–
Sodosol

Lithocalcic—Calcic, Brown–Red Chromosol–
Sodosol; loamy – clay loamy / clayey, shallow–moderate.

Dr, Db Red-brown earth Red-brown earth Stony red-brown earth 5

 Soil Group E—Cracking Clay Soils

E1 black cracking clay Vertosol Self-Mulching, Black Vertosol; moderate–deep. Ug Black earth Black earth Dark brown cracking clay 5

Grey soils of heavy texture 9

E2 red cracking clay Vertosol Epipedal, Red Vertosol; moderate–deep. Ug Red clay na na

E3 brown or grey cracking clay Vertosol Epipedal—Massive, Brown–Grey Vertosol; 
moderate.

Ug Grey or brown clay Grey and brown soil of 
heavy texture
Soils of the lower River 
Murray swamps

Grey ‘gilgai’ clay 5

Dark brown cracking clay 5

Grey soil of heavy texture 6

Grey soils of heavy texture 9 (?)

 Soil Group F—Deep Loamy Texture-Contrast Soils with Brown or Dark Subsoil

F1 loam over brown or dark clay Chromosol–
Sodosol–
Kurosol

Mesotrophic—Calcic,
Grey–Brown Chromosol–Sodosol–Kurosol;
loamy – clay loamy / clayey, moderate–deep.

Db, Dd, 
Dy

Solodic
Solodized solonetz
Soloth
Solonetz (?)
Grey-brown podsolic (?)
Gleyed podsolic (?)

Woodland soil Solod 6 (?), 8, 9

Meadow podsol 10

F2 sandy loam over poorly structured brown or dark clay Sodosol–
Kurosol–

Chromosol

Mesotrophic—Calcic,
Grey–Brown Sodosol–Kurosol–Chromosol;
loamy – clay loamy / clayey, moderate.

Db, Dd, 
Dy

Solodized solonetz
Solodic
Soloth
Solonetz (?)
Gleyed podsolic (?)

Woodland soil
Solodised solonetz 
(hard-setting group)

Hard-setting solodized solonetz 5

Transitional solonetzic red-brown earth 5 (?)
Solodized solonetz 8, 9

Meadow podsol 10

 Soil Group G—Sand over Clay Soils

G1 sand over sandy clay loam Chromosol–
Kandosol–

Tenosol

Lithocalcic—Calcic,
Red–Brown Chromosol–Kandosol;
sandy / clay loamy – loamy, moderate–deep.

Dr, Db na Sandy mallee Sandy mallee 5

Sandy red-brown earth 5

G2 bleached sand over sandy clay loam Chromosol–
Sodosol–

Kandosol–
Tenosol

Mesotrophic—Calcic,
Red–Yellow–Brown Chromosol–Sodosol–Kandosol;
sandy / clay loamy – loamy, moderate.

Db, Dy, 
Dr

na na na

G3 thick sand over clay Chromosol–
Sodosol

Eutrophic—Calcic, Red–Brown Chromosol–
Sodosol; sandy / clayey, moderate–deep.

Db, Dd, 
Dy, Dr

Solodic
Solodized solonetz
Soloth

Woodland soil Solod 6 (?), 8, 9

Meadow podsol 10

G4 sand over poorly structured clay Sodosol–
Chromosol

Eutrophic—Calcic, Red–Brown Sodosol–
Chromosol; sandy / clayey, moderate.

Db, Dy, 
Dr, Dd

Solodized solonetz
Solodic
Soloth
Solonetz

Solodised solonetz 
(sand-over-clay group)
Woodland soil

Sandy solodized solonetz 5

Solodized solonetz 6, 8, 9

Transitional solonetzic red-brown earth 5

Meadow podsol 10

G5 sand over acidic clay Kurosol–
Chromosol

Dystrophic—Mesotrophic,
Grey–Yellow–Brown Kurosol–Chromosol;
sandy / clayey, moderate.

Db, Dy, 
Dd

Soloth
Yellow podsolic
Grey-brown podsolic (?)

Podsolic soil

 Soil Group H—Deep Sands

H1 carbonate sand Calcarosol–
Rudosol

Shelly Calcarosol–Rudosol.
Supravescent, Regolithic–Petrocalcic,
Lithocalcic—Hypercalcic Calcarosol.
Sandy / sandy, moderate.

Uc Calcareous sand Calcareous sand Calcareous sand 8, 9

Coastal dune 5

Grey calcareous sand 5, 6

Shelly soil 9
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

D6 ironstone gravelly sandy loam over red clay Chromosol–
Sodosol

Ferric, Hypercalcic–Calcic, Red Chromosol–Sodosol; 
loamy – clay loamy / clayey, moderate.

Dr Red-brown earth Red-brown earth Red-brown earth with lateritic surface 6

D7 loam over poorly structured clay on rock Chromosol–
Sodosol

Lithocalcic—Calcic, Brown–Red Chromosol–
Sodosol; loamy – clay loamy / clayey, shallow–moderate.

Dr, Db Red-brown earth Red-brown earth Stony red-brown earth 5

 Soil Group E—Cracking Clay Soils

E1 black cracking clay Vertosol Self-Mulching, Black Vertosol; moderate–deep. Ug Black earth Black earth Dark brown cracking clay 5

Grey soils of heavy texture 9

E2 red cracking clay Vertosol Epipedal, Red Vertosol; moderate–deep. Ug Red clay na na

E3 brown or grey cracking clay Vertosol Epipedal—Massive, Brown–Grey Vertosol; 
moderate.

Ug Grey or brown clay Grey and brown soil of 
heavy texture
Soils of the lower River 
Murray swamps

Grey ‘gilgai’ clay 5

Dark brown cracking clay 5

Grey soil of heavy texture 6

Grey soils of heavy texture 9 (?)

 Soil Group F—Deep Loamy Texture-Contrast Soils with Brown or Dark Subsoil

F1 loam over brown or dark clay Chromosol–
Sodosol–
Kurosol

Mesotrophic—Calcic,
Grey–Brown Chromosol–Sodosol–Kurosol;
loamy – clay loamy / clayey, moderate–deep.

Db, Dd, 
Dy

Solodic
Solodized solonetz
Soloth
Solonetz (?)
Grey-brown podsolic (?)
Gleyed podsolic (?)

Woodland soil Solod 6 (?), 8, 9

Meadow podsol 10

F2 sandy loam over poorly structured brown or dark clay Sodosol–
Kurosol–

Chromosol

Mesotrophic—Calcic,
Grey–Brown Sodosol–Kurosol–Chromosol;
loamy – clay loamy / clayey, moderate.

Db, Dd, 
Dy

Solodized solonetz
Solodic
Soloth
Solonetz (?)
Gleyed podsolic (?)

Woodland soil
Solodised solonetz 
(hard-setting group)

Hard-setting solodized solonetz 5

Transitional solonetzic red-brown earth 5 (?)
Solodized solonetz 8, 9

Meadow podsol 10

 Soil Group G—Sand over Clay Soils

G1 sand over sandy clay loam Chromosol–
Kandosol–

Tenosol

Lithocalcic—Calcic,
Red–Brown Chromosol–Kandosol;
sandy / clay loamy – loamy, moderate–deep.

Dr, Db na Sandy mallee Sandy mallee 5

Sandy red-brown earth 5

G2 bleached sand over sandy clay loam Chromosol–
Sodosol–

Kandosol–
Tenosol

Mesotrophic—Calcic,
Red–Yellow–Brown Chromosol–Sodosol–Kandosol;
sandy / clay loamy – loamy, moderate.

Db, Dy, 
Dr

na na na

G3 thick sand over clay Chromosol–
Sodosol

Eutrophic—Calcic, Red–Brown Chromosol–
Sodosol; sandy / clayey, moderate–deep.

Db, Dd, 
Dy, Dr

Solodic
Solodized solonetz
Soloth

Woodland soil Solod 6 (?), 8, 9

Meadow podsol 10

G4 sand over poorly structured clay Sodosol–
Chromosol

Eutrophic—Calcic, Red–Brown Sodosol–
Chromosol; sandy / clayey, moderate.

Db, Dy, 
Dr, Dd

Solodized solonetz
Solodic
Soloth
Solonetz

Solodised solonetz 
(sand-over-clay group)
Woodland soil

Sandy solodized solonetz 5

Solodized solonetz 6, 8, 9

Transitional solonetzic red-brown earth 5

Meadow podsol 10

G5 sand over acidic clay Kurosol–
Chromosol

Dystrophic—Mesotrophic,
Grey–Yellow–Brown Kurosol–Chromosol;
sandy / clayey, moderate.

Db, Dy, 
Dd

Soloth
Yellow podsolic
Grey-brown podsolic (?)

Podsolic soil

 Soil Group H—Deep Sands

H1 carbonate sand Calcarosol–
Rudosol

Shelly Calcarosol–Rudosol.
Supravescent, Regolithic–Petrocalcic,
Lithocalcic—Hypercalcic Calcarosol.
Sandy / sandy, moderate.

Uc Calcareous sand Calcareous sand Calcareous sand 8, 9

Coastal dune 5

Grey calcareous sand 5, 6

Shelly soil 9
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Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

H2 siliceous sand Tenosol–
Calcarosol

Calcenic–Brown-Orthic Tenosol.
Hypervescent–Ceteric, Regolithic–Petrocalcic, 
Hypocalcic—Calcic Calcarosol.
Sandy / sandy, moderate–deep.

Uc Siliceous sand
Earthy sand (?) (!)
Calcareous sand (?)

Sandy mallee Sandy mallee 5

Mallee sand 5

Brown calcareous sand 5 (?)
Brown sand 6

Quartz sand 9 (?)
Shelly soil 9 (?)

H3 bleached siliceous sand Tenosol Acidic–Basic, Bleached-Orthic Tenosol;
sandy / sandy, moderate–deep.

Uc na Deep sand Acid sand 5

Deep leached sand 6

Quartz sand 9

 Soil Group I—Highly Leached Sands

I1 highly leached sand Podosol Aeric–Semiaquic Podosol;
sandy / sandy, moderate–deep.

Uc Podzol Deep sand Podzol 8, 9

I2 wet highly leached sand Podosol Aquic Podosol;
sandy / sandy–loamy, moderate–deep.

Uc Podzol Deep sand Ground-water podzol 8, 9

 Soil Group J—Ironstone Soils

J1 ironstone soil with alkaline lower subsoil Chromosol–
Sodosol

Bleached-Ferric, Eutrophic—Calcic,
Brown Chromosol–Sodosol;
loamy–sandy / clayey, moderate.

Db, Dd, 
Dy

na Lateritic podsol Lateritic podsol 6 (?)

J2 ironstone soil Chromosol–
Kurosol–
Dermosol

Ferric, Mesotrophic,
Red–Yellow–Brown Chromosol–Kurosol–Dermosol; 
loamy / clayey, moderate.

Db, Dy, 
Dd, Dr

Lateritic podsolic Lateritic podsol Lateritic podsol 6

Seddon gravelly soil 7

J3 shallow soil on ferricrete Tenosol Acidic–Basic, Petroferric,
Leptic–Bleached-Leptic Tenosol;
sandy–loamy / sandy–loamy, shallow.

Uc, Um na na Eleanor sand 7

 Soil Group K—Shallow to Moderately Deep Acidic Soils on Rock

K1 acidic gradational loam on rock Dermosol Eutrophic–Mesotrophic, Brown–Red Dermosol; 
loamy – clay loamy / clayey, deep—shallow.

Gn Brown podsolic
Prairie soil (?) (!)
Brown earth (?) (!)

na na

K2 acidic loam over clay on rock Chromosol–
Kurosol

Eutrophic, Red–Brown Chromosol–Kurosol;
loamy – clay loamy / clayey, deep—shallow.

Dr, Db Red podsolic
Grey-brown podsolic
Non-calcic brown soil (!)

Podsolic soil na

K3 acidic sandy loam over red clay on rock Chromosol–
Kurosol–
Sodosol

Mesotrophic–Eutrophic,
Red Chromosol–Kurosol–Sodosol;
loamy–sandy / clayey, moderate–shallow.

Dr Red podsolic Podsolic soil Red podsolic 5

K4 acidic sandy loam over brown or grey clay on rock Chromosol–
Kurosol

Mesotrophic, Brown–Grey Chromosol–Kurosol; 
loamy–sandy / clayey, moderate–shallow.

Db, Dy, 
Dd

Grey-brown podsolic
Yellow podsolic

Podsolic soil Yellow podsolic 5

Grey-brown podsolic 5

Grey-brown podsol 6

K5 acidic gradational sandy loam on rock Kandosol–
Tenosol

Mesotrophic–Dystrophic, Brown Kandosol.
Acidic–Basic, Inceptic, Leptic Tenosol.
Loamy–sandy / clay loamy – silty, shallow–moderate.

Gn Brown podsolic
Lithosol

na na

 Soil Group L—Shallow Soils on Rock

L1 shallow soil on rock Rudosol–
Tenosol

Lithic–Paralithic, Leptic Rudosol–Tenosol;
loamy–sandy – clay loamy / loamy–sandy – clay loamy, 
very shallow – shallow.

Um, Uc, 
Gn

Lithosol na Skeletal soil 5

Skeletal 6

Shallow rocky soil 9
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Code Common Name Soil Order Typical Classifications (the most common
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Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

H2 siliceous sand Tenosol–
Calcarosol

Calcenic–Brown-Orthic Tenosol.
Hypervescent–Ceteric, Regolithic–Petrocalcic, 
Hypocalcic—Calcic Calcarosol.
Sandy / sandy, moderate–deep.

Uc Siliceous sand
Earthy sand (?) (!)
Calcareous sand (?)

Sandy mallee Sandy mallee 5

Mallee sand 5

Brown calcareous sand 5 (?)
Brown sand 6

Quartz sand 9 (?)
Shelly soil 9 (?)

H3 bleached siliceous sand Tenosol Acidic–Basic, Bleached-Orthic Tenosol;
sandy / sandy, moderate–deep.

Uc na Deep sand Acid sand 5

Deep leached sand 6

Quartz sand 9

 Soil Group I—Highly Leached Sands

I1 highly leached sand Podosol Aeric–Semiaquic Podosol;
sandy / sandy, moderate–deep.

Uc Podzol Deep sand Podzol 8, 9

I2 wet highly leached sand Podosol Aquic Podosol;
sandy / sandy–loamy, moderate–deep.

Uc Podzol Deep sand Ground-water podzol 8, 9

 Soil Group J—Ironstone Soils

J1 ironstone soil with alkaline lower subsoil Chromosol–
Sodosol

Bleached-Ferric, Eutrophic—Calcic,
Brown Chromosol–Sodosol;
loamy–sandy / clayey, moderate.

Db, Dd, 
Dy

na Lateritic podsol Lateritic podsol 6 (?)

J2 ironstone soil Chromosol–
Kurosol–
Dermosol

Ferric, Mesotrophic,
Red–Yellow–Brown Chromosol–Kurosol–Dermosol; 
loamy / clayey, moderate.

Db, Dy, 
Dd, Dr

Lateritic podsolic Lateritic podsol Lateritic podsol 6

Seddon gravelly soil 7

J3 shallow soil on ferricrete Tenosol Acidic–Basic, Petroferric,
Leptic–Bleached-Leptic Tenosol;
sandy–loamy / sandy–loamy, shallow.

Uc, Um na na Eleanor sand 7

 Soil Group K—Shallow to Moderately Deep Acidic Soils on Rock

K1 acidic gradational loam on rock Dermosol Eutrophic–Mesotrophic, Brown–Red Dermosol; 
loamy – clay loamy / clayey, deep—shallow.

Gn Brown podsolic
Prairie soil (?) (!)
Brown earth (?) (!)

na na

K2 acidic loam over clay on rock Chromosol–
Kurosol

Eutrophic, Red–Brown Chromosol–Kurosol;
loamy – clay loamy / clayey, deep—shallow.

Dr, Db Red podsolic
Grey-brown podsolic
Non-calcic brown soil (!)

Podsolic soil na

K3 acidic sandy loam over red clay on rock Chromosol–
Kurosol–
Sodosol

Mesotrophic–Eutrophic,
Red Chromosol–Kurosol–Sodosol;
loamy–sandy / clayey, moderate–shallow.

Dr Red podsolic Podsolic soil Red podsolic 5

K4 acidic sandy loam over brown or grey clay on rock Chromosol–
Kurosol

Mesotrophic, Brown–Grey Chromosol–Kurosol; 
loamy–sandy / clayey, moderate–shallow.

Db, Dy, 
Dd

Grey-brown podsolic
Yellow podsolic

Podsolic soil Yellow podsolic 5

Grey-brown podsolic 5

Grey-brown podsol 6

K5 acidic gradational sandy loam on rock Kandosol–
Tenosol

Mesotrophic–Dystrophic, Brown Kandosol.
Acidic–Basic, Inceptic, Leptic Tenosol.
Loamy–sandy / clay loamy – silty, shallow–moderate.

Gn Brown podsolic
Lithosol

na na

 Soil Group L—Shallow Soils on Rock

L1 shallow soil on rock Rudosol–
Tenosol

Lithic–Paralithic, Leptic Rudosol–Tenosol;
loamy–sandy – clay loamy / loamy–sandy – clay loamy, 
very shallow – shallow.

Um, Uc, 
Gn

Lithosol na Skeletal soil 5

Skeletal 6

Shallow rocky soil 9
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Code Common Name Soil Order Typical Classifications (the most common
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Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

 Soil Group M—Deep Uniform to Gradational Soils

M1 deep sandy loam Tenosol–
Kandosol

Acidic–Calcareous, Regolithic, Bleached-Orthic–
Red-Orthic–Brown-Orthic Tenosol.
Eutrophic–Hypocalcic–Calcic–Mesotrophic,
Red–Brown Kandosol.
Loamy / loamy – clay loamy, moderate–deep.

Uc, Gn Alluvial soil
Earthy sand (?) (!)

na Alluvial 6

M2 deep friable gradational clay loam Dermosol Haplic–Mottled, Eutrophic–Hypocalcic, Calcic,
Red–Brown–Black Dermosol;
loamy – clay loamy / clayey, moderate–deep.

Gn Wiesenboden
Chernozem
Krasnozem
Euchrozem (!)
Xanthozem (?) (!)
Prarie soil (?) (!)

Soils of the lower River 
Murray swamps (?)

Krasnozem 8

M3 deep gravelly soil Tenosol–
Rudosol

Regolithic–Ferric,
Bleached-Orthic–Brown-Orthic Tenosol.
Lithosolic–Fluvic–Colluvic–Ferric, Clastic Rudosol.
Loamy–sandy / loamy–sandy – clay loamy, moderate–
deep.

Uc, Um, 
Gn

Alluvial soil
Earthy sand (?) (!)

na Alluvial 6

M4 deep hard gradational sandy loam Kandosol–
Demosol

Sodic, Eutrophic–Hypocalcic–Calcic,
Black–Grey–Brown Kandosol–Dermosol;
loamy – clay loamy / clayey, moderate.

Gn na na Alluvial watercourse soil 5

 Soil Group N—Wet Soils

N1 peat Organosol Fibric–Hemic–Sapric Organosol. O Neutral-alkaline or acid peat na Peat 8, 9

N2 saline soil Hydrosol Supratidal—Salic Hydrosol. Various Solonchak na Saline soil 5

Solonchak 6, 9

N3 wet soil Hydrosol Redoxic–Oxyaquic Hydrosol. Various na na Swamp soil 9

 Soil Group O—Volcanic Ash Soils

O1 volcanic ash soil Tenosol–
Kandosol–
Dermosol

Andic, Brown-Orthic Tenosol.
Haplic, Eutrophic, Brown Kandosol.
Haplic, Eutrophic, Brown–Red Dermosol.
Loamy / loamy–clay loamy, moderate.

Um, Gn na na na

Endnote citations:

1 Isbell (2002)

2 Northcote (1979a)

3 Stace et al. (1968)

4 Beare et al. (1960)

5 French et al. (1968)

6 French (1958)

7 Northcote and Tucker (1948)

8 Blackburn (1959a).

9 Blackburn (1964)

10 Stephens et al. (1941).

320



APPENDIX 3—SOIL CORRELATION  •

Subgroup Soil Australian Soil Classification (ASC) 1 Older Nomenclature

Code Common Name Soil Order Typical Classifications (the most common
orders and suborders are shown in red)

Factual 
Key 2 Handbook of Australian Soils 3 Soils of South Australia’s 

Farm Lands 4 Other Nomenclature 5, 6, 7, 8, 9, 10

 Soil Group M—Deep Uniform to Gradational Soils

M1 deep sandy loam Tenosol–
Kandosol

Acidic–Calcareous, Regolithic, Bleached-Orthic–
Red-Orthic–Brown-Orthic Tenosol.
Eutrophic–Hypocalcic–Calcic–Mesotrophic,
Red–Brown Kandosol.
Loamy / loamy – clay loamy, moderate–deep.

Uc, Gn Alluvial soil
Earthy sand (?) (!)

na Alluvial 6

M2 deep friable gradational clay loam Dermosol Haplic–Mottled, Eutrophic–Hypocalcic, Calcic,
Red–Brown–Black Dermosol;
loamy – clay loamy / clayey, moderate–deep.

Gn Wiesenboden
Chernozem
Krasnozem
Euchrozem (!)
Xanthozem (?) (!)
Prarie soil (?) (!)

Soils of the lower River 
Murray swamps (?)

Krasnozem 8

M3 deep gravelly soil Tenosol–
Rudosol

Regolithic–Ferric,
Bleached-Orthic–Brown-Orthic Tenosol.
Lithosolic–Fluvic–Colluvic–Ferric, Clastic Rudosol.
Loamy–sandy / loamy–sandy – clay loamy, moderate–
deep.

Uc, Um, 
Gn

Alluvial soil
Earthy sand (?) (!)

na Alluvial 6

M4 deep hard gradational sandy loam Kandosol–
Demosol

Sodic, Eutrophic–Hypocalcic–Calcic,
Black–Grey–Brown Kandosol–Dermosol;
loamy – clay loamy / clayey, moderate.

Gn na na Alluvial watercourse soil 5

 Soil Group N—Wet Soils

N1 peat Organosol Fibric–Hemic–Sapric Organosol. O Neutral-alkaline or acid peat na Peat 8, 9

N2 saline soil Hydrosol Supratidal—Salic Hydrosol. Various Solonchak na Saline soil 5

Solonchak 6, 9

N3 wet soil Hydrosol Redoxic–Oxyaquic Hydrosol. Various na na Swamp soil 9

 Soil Group O—Volcanic Ash Soils

O1 volcanic ash soil Tenosol–
Kandosol–
Dermosol

Andic, Brown-Orthic Tenosol.
Haplic, Eutrophic, Brown Kandosol.
Haplic, Eutrophic, Brown–Red Dermosol.
Loamy / loamy–clay loamy, moderate.

Um, Gn na na na
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Textual abbreviations:

(?) Uncertain correlation resulting from a generalised, brief or unclear description in the original publication

(!) Great soil group term not commonly used in South Australia

na No equivalent nomenclature.

Textual abbreviations within Australian Soil Classification (ASC) nomenclature used in this appendix:

– Encompassing two ASC classes

— Encompassing a range of classes, as listed in the ASC (Isbell 2002).
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In this document, the term ‘substrate’ is used to de-
scribe any material directly underlying soil. Soil 

materials may be related or unrelated to substrate. A 
soil can be formed entirely from and within substrate 
material, or can be formed from more recently depos-
ited materials that are unrelated to the substrate. A 
great diversity of substrate materials occurs in South 
Australia—from ancient bedrock formed over three 
thousand million years ago (Fraser et al. 2008) to un-
consolidated coastal and alluvial sediments deposited 
over the last few thousand years.

The properties of many South Australian soils have 
also been affected by later accessions of wind or water 
borne substances (e.g. fine carbonate), which are often 
dissimilar in origin and nature to both the original 
substrate and soil materials (e.g. see Fig. 3).

Substrate materials—whether related or unrelated 
to the soil—play an important role in determining 
landscape characteristics, function and potential. For 
example, they—together with soil—help determine 
landscape drainage characteristics (e.g. the potential 
for deep drainage and aquifer recharge), irrigation 
suitability, water filtering capacity, the accumulation 
of toxic elements, susceptibility to gully erosion and 
other mass erosion (e.g. landslip), and suitability for 
infrastructure and other developments.

Within the discipline of soil science there is on-going 
discussion about substrate—in relation to defining the 
boundary between it and the soil, and in relation to 
the extent to which it has influenced soil properties.

1.  Where Does Soil End and Substrate Begin?

Some soil classification systems specify an arbitrary 
soil depth to avoid argument about where the soil ends 
and the underlying material begins—the best known 
example occurs in ‘Soil Taxonomy’ where a two metre 
limit is used (Soil Survey Staff 1999). However, this 
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may not provide the best approach for all situations in 
which soil classification information is used.

It is usually possible to define a soil profile accord-
ing to the depth of current soil-forming processes. 
In practice, this typically means the average depth 
of water penetration, since this determines the zone 
most influenced by leaching of soluble substances and 
translocation of solid particles, and the zone of near-
ly all root growth and other biological activity. This 
depth is dependent on rainfall, soil moisture-holding 
characteristics, the presence of drainage-impeding 
layers, position in the landscape, and local vegetation.

Many soils in South Australia, especially in aeolian 
landscapes, have formed in sediments that overlie 
pre-existing soils. However, it is not always possible to 
merely equate the boundary between the modern and 
buried soil with the soil–substrate interface. In these 
situations, soil-forming processes may still be operat-
ing in the substrate as well as the modern soil. Nev-
ertheless, most soils in South Australia are formed on 
(or in) a range of substrate materials that are usually 
fairly easy to recognise.

2.  How Does Substrate Differ from Parent Material?

Many soils are formed directly from the weather-
ing and decomposition products of rocks or other 
sediments. For example, the soil in Figure 1 is clearly 
forming in a substrate of weathering bedrock. In this 
situation, the underlying substrate is called ‘parent 
material’. In other situations, substrate is clearly not 
parent material. For example, in Figure 2, the substrate 
is significantly different to the soil—it is obvious upon 
examination that the two are unrelated. In this case 
the substrate is not parent material. However, there 
are many situations where this distinction is not so 
easily made. For this reason, the term ‘substrate’ is 
used for all materials directly underlying soil.

Figure 1. Substrate is parent 
material. In this example, 
sand-rich soil is forming in 
coarse-grained, weathered 
schist. Light sandy loam 
topsoil with 10 to 20% schist 
fragments (0–20 cm) overlies 
sandy clay loam subsoil with 
20 to 50% schist fragments 
(20–27 cm), which in turn 
overlies very weak, saprolitic 
schist. [Soil characterisation 
site SG020: east of Mt 
Pleasant in the Mt Lofty 
Ranges. Photograph: James 
Hall.]

Figure 2: Substrate is not 
related to soil. In this example, 
clay-rich soil (formed from 
Blanchetown Clay deposited 
in ancient Lake Bungunnia) 
overlies sand-rich substrate 
(Parilla Sand—an ancient 
shoreline deposit). Fine sandy 
clay loam surface soil (0–
9 cm) overlies medium clay 
subsoil with strong blocky 
structure (22–57 cm), which 
in turn overlies massive, 
sandy clay loam to loamy 
sand substrate (57–180 cm). 
[Soil characterisation site 
MM031: nor thwest  of 
Pinnaroo in the Southern 
Murray Mallee. Photograph: 
Andy McCord.]
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Thirty-seven substrate types are described in the 
following pages. These are grouped into ten broad 

categories as listed below.

1. Recent coastal deposits and sediments associated 
with inland saline depressions: including wind-
deposited, coastal siliceous and carbonate sands; 
the sediments of coastal swamps, often including 
shell-rich layers; gypsum-rich loams and sands 
derived from, and adjacent to, coastal and inland 
saline depressions; and the sediments of inland 
saline depressions.

2. Volcanic ash: sediments derived from volcanic 
eruptions in the Lower South East.

3. Unconsolidated aeolian deposits: including 
siliceous sand, carbonate sand, and finer grained 
calcareous material (loess), but not including 
Recently deposited aeolian sediments of modern 
coastlines and adjacent areas (see 1).

4. Calcrete: consolidated, terrestrial, carbonate-
rich materials, including ‘mallee’ calcrete and 
calcreted calcarenite.

5. Buried soils: a range of buried-soil profiles form-
ing the substrate of overlying soils.

6. Pleistocene to Holocene age alluvium: sediments 
associated with modern watercourses as well as 
older outwash sediments derived from adjacent 
basement rock highlands.

7. Clay, sand and till sediments: mostly 
unconsolidated clays, sandy clays, sandy clay 
loams or clayey sands of ancient coastal, 
lacustrine, lagoonal, estuarine, fluvial, glacial or 
in situ weathering origin. Sediments of obvious 
Recent to relatively recent alluvial origin are not 
included (see 6).

8. Tertiary to Pleistocene age limestone: semi-
consolidated to consolidated limestones, but 
not including the partially metamorphosed to 
metamorphosed ancient bedrock limestone or 
dolomite of earlier periods (see 10).

9. Kaolin clay, ferricrete and silcrete: materials 
characterised by formation during extended 
periods of deep weathering.

10. Weathering bedrock: including all major igne-
ous, sedimentary and metamorphic basement 
rocks commonly found as substrates in Southern 
South Australia.

Some materials have only minor occurrence as soil 
substrates, either because of limited extent or deep 
burial by other sediments. For example, the Wisanger 
Basalt on Kangaroo Island has very limited occur-
rence both as a sediment and as a substrate, while the 
calcareous Coomandook Formation of the South East 
Coastal Plain is extensive, but is generally too deeply 
buried to act as a soil substrate.

The properties of many soils in Southern South Aus-
tralia have been affected by accessions of younger 
materials. The process involves the deposition of sub-
stances contained in dust or dissolved in rain drops, 
and their subsequent leaching within profiles via in-
ternal wetting fronts. In higher rainfall districts, such 
substances are typically leached beyond the soil pro-
file (except where drainage is restricted); however, in 
moderate to lower rainfall districts they commonly ac-
cumulate within the soil. The most readily observable 
of these materials is fine carbonate, usually evident as 
an accumulation of whitish material within the sub-
soil (see Fig. 3). In such cases, these substances are not 
parent or substrate material, but later additions which 
nonetheless influence soil properties.

In the following pages, the nature of each substrate 
material is described, as are typical corresponding 
landscapes, mode of deposition, as well as correspond-
ing soils and land types (see Introduction Section 
BI 3.2). Geological time spans and names of geologi-
cal formations are given to indicate the approximate 
age and stratigraphic positions of substrate types. 
However, most emphasis is placed upon the nature of 
the substrate material, rather than strict adherence to 
geological formations, as such formations often com-
prise disparate materials. It is the nature of substrate 
material that is of greatest importance to landscape 
and soil properties and to current and future natural 
resource management.
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Figure 3. A soil formed in 
non-calcareous Blanchetown 
Clay equivalent material with 
a subsoil accumulation of 
fine carbonate. Accessions 
of carbonate dust have been 
leached into the soil, with 
the maximum accumulation 
from 40 to 95 cm. Clay loam 
topsoil (0–13 cm) overlies 
clayey subsoil (13–95 cm) that 
is calcareous below 40 cm, 
which in turn overlies clayey 
substrate material (>95 cm). 
[Soil characterisation site 
CM090: at the Hart Field 
Day site between Blyth 
and Brinkworth in the Mid 
North. Photograph: David 
Maschmedt.]
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1. Recent Coastal Deposits & Sediments Associated with Inland Saline Depressions
1a. Coastal Sand  [Holocene—Semaphore Sand Member 1, 2, 3 of the St Kilda Formation]

Material Landscape Soil Image: Glenn Bailey

Recently deposited, loose 
aeolian sands. Usually domi-
nated by carbonate sand.

Modern coastal sand dunes 
and sand spreads adjacent to 
the present coastline, or else, 
a young former coastline. 
Usually in the form of linear 
coastal dunes parallel to the 
shoreline or jumbled dunes, 
or occasionally as jumbled 
dunes and sand spreads 
stretching many kilometres 
inland with active dune 
fronts.

The typical soil profile is 
deep, with light grey to 
brown or white sand. Leach-
ing has been slight in these 
young soils. Signs of profile 
development include a sur-
face accumulation of organic 
matter and minor carbon-
ate leaching, indicated by a 
slight accumulation of car-
bonate in the subsoil.

Occurrence: along much of the coastline of Southern South Australia, in some instances extending many kilometres inland.

Parent material of soils H1–3. Corresponding land type: W.

1b. Coastal Swamp Sediments  [Holocene—St Kilda Formation 1, 4, 2, 3]

Material Landscape Soil Image: Brett Thomas (CSIRO)

Recent marine sediments, 
deposited in low-energy, 
coastal and near-coastal en-
vironments. Mostly loams 
and clay loams, often with 
shells.

Modern backswamps, la-
goons and coastal flats. 
Backswamps and lagoons 
are typically situated behind 
coastal dunes. Coastal man-
grove areas are included.

The typical soil profile is 
a dark-coloured, organic-
rich and saline, loam or clay 
loam. Profiles often include 
shells or shell fragments, are 
sometimes composed entire-
ly of shell grit, and are often 
underlain by older calcrete. 
Drainage can create acid 
sulfate soils (see Soil Group 
N—Overview).

Occurrence: intermittently along the coastline of Southern South Australia. See map of extent in Ludbrook (1984 p. 283).

Parent material of soil N2 and the shell grit variant of soil H1. Corresponding land type: W.

1c. Gypsum-Rich Deposits  [Holocene]

Material Landscape Soil Image: David Maschmedt

Recently deposited aeolian 
gypsum. Associated with 
coastal and inland saline de-
pressions.

Low rises (lunettes and 
hummocks), generally ad-
jacent to, and often on the 
lee side of, saline depress-
ions (i.e. salt lakes, salt pans, 
swamps, playa lakes and 
coastal lagoons). Also plains 
and depressions.

Coarse to medium grained, 
gypsum-rich soil, usually 
calcareous throughout. Gyp-
sum in soil ranges from fine 
and powdery to sand-size 
grains.

Occurrence: intermittently on Eyre Peninsula, Yorke Peninsula, Northern Agricultural Districts, Murray Mallee and South East.

Parent material of soils A8 and N2. Corresponding land types: Z, W and V.
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Carbonate-rich sand within 
a dune, forming part of a 
young former coastline 

Shelly, black swamp mud with 
iron and sulfur rich mottles

Gypsum-rich, loam to light 
clay on an old lagoon floor
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2. Volcanic Ash  [Pleistocene to Holocene—South East basaltic pyroclastics 3]

Material Landscape Soil Image: Bruce Billing

Volcanic ash, both uncon-
solidated and consolidated 
(‘welded’ tuff ), and minor 
areas of basaltic lava near 
volcanic vents. Ash deposits 
near volcanoes commonly 
contain rock fragments 
ejected during eruptions 
(mostly basalt and Gambier 
Formation limestone).

Volcanoes and surrounds. 
Varying thickness of ash 
overlies older soils. The 
thickness of ash diminishes 
with distance from volcanic 
vents.

The typical soil profile is a 
cinnamon-coloured  loam 
with few signs of profile de-
velopment other than a sur-
face accumulation of organic 
matter. This overlies consoli-
dated ash or pre-existing 
soil. The oldest ash deposits 
exhibit greater profile devel-
opment, with redder colour 
and significant clay accumu-
lation in the subsoil.

Occurrence: Lower South East.

Parent material of soil O1. Corresponding land type: v. 

1d. Inland Saline Depression Sediments  [Pleistocene & older, to Holocene—Yamba Formation 1, 2, 3 & others]

Material Landscape Soil Image: James Hall

Saline clay to loam with hal-
ite (salt crystals) and gypsum 
rich lenses.

Inland, saline closed depres-
sions (i.e. salt lakes, salt pans, 
swamps and playa lakes). 
Includes what have been 
mapped as Permian-age clays 
forming the floors of the an-
cient salt lakes on Southern 
Yorke Peninsula 3.

Wet and highly saline soils, 
typically with a thin surface 
salt crust and/or organic mat, 
overlying dark layered clays 
to loams with mottled and 
gley colours and crystalline 
salt. Often with carbonate 
accumulations, and some-
times with shelly layers.

Occurrence: Eyre Peninsula, Yorke Peninsula, Northern Agricultural Districts, Murray Mallee, South East and Kangaroo Island.

Parent material of soil N2. Corresponding land type: Z.
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3. Unconsolidated Aeolian Deposits
3a. Inland Carbonate Sand  [late Pleistocene to Holocene—youngest Bridgewater Formation 5, 2, 3, 1, 6 & equivalents]

Material Landscape Soil Image: Brian Hughes

Aeolian spreads of carbon-
ate sand of coastal origin, in 
the form of mixed carbonate 
and siliceous particles with 
textures of sand to sandy 
loam. Underlying layers of 
calcarenite are common. This 
material is an older equiva-
lent of the Recent coastal 
deposits of carbonate sand 
(see 1a).

Jumbled dunes and sand 
spreads with stabilised dune 
fronts. Sand covers plains 
and rises, and can form part 
of old coastal dune ranges. 
Reworking of sand has oc-
curred in many areas. Typi-
cally underlain by calcreted 
calcarenite or older calcrete. 
Calcrete is exposed in many 
areas where sand has been 
stripped away.

Soil profiles typically contain 
carbonate and silica grains, 
with the former being domi-
nant. They range from grey to 
yellow or pink loamy sands 
to light sandy loams. Signs 
of profile development in-
clude surface organic matter 
accumulation, some subsoil 
carbonate accumulation, and 
the development of young 
calcrete within the profile.

Occurrence: mostly Eyre and Yorke Peninsulas.

Parent material of soils H1, A1 and B1. Corresponding land types: Y and M.

Halite-rich, salt-encrusted 
clay of an inland salt lake 

Loamy ash 

Consolidated ash (tuff ) 

Carbonate-rich sand
forming a low inland dune 
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3b. Inland Siliceous Sand  [Pleistocene—Molineaux 1, 2, 3 - Moornaba 7 Sand, Lowan Sand 8, 2, 3, Bunyip Sand 1, 2, 3, sands associ-
ated with Bridgewater Formation 5, 2, 3, 1, 6 & equivalents]

Material Landscape Soil Image: James Hall

Siliceous sands, often con-
taining carbonate particles, 
deposited by wind action, 
and altered by leaching. 
Bunyip Sand is red, Mol-
ineaux-Moornaba Sand is 
red-brown to yellow-brown, 
and Lowan Sand and sands 
associated with Bridgewater 
Formation are typically pale 
coloured. Reworking by later 
wind action is common.

Dunefields with paral-
lel (Molineaux-Moornaba 
Sand) or jumbled (Lowan 
and Bunyip Sands) dunes. 
Also includes sand spreads. 
Swales are typically com-
posed of materials unrelated 
to dune sands (compare 3c). 
Includes siliceous sands situ-
ated upon old coastal dune 
ranges and underlain by 
calcreted calcarenite. 

Deep to moderately deep 
sands, dominated by siliceous 
grains, often underlain by 
calcrete. Molineaux-Moor-
naba Sand has subsoil car-
bonate and can be calcareous 
throughout. Bunyip Sand is 
only calcareous in the lower 
subsoil. Lowan Sand and 
Bridgewater sands are gener-
ally non-calcareous through-
out, and are often bleached.

Occurrence: Eyre and Northern Yorke Peninsulas, Murray Mallee, South East, Gulf Plains, Fleurieu Peninsula and Barossa Valley.

Parent material of soils H2–3, I1–2 and B8. Corresponding land types: U, O and M.

3c. Aeolian Clayey Sand  [Pleistocene]

Material Landscape Soil Image: Andy McCord

Sandy materials deposited or 
reworked by wind, forming 
‘sand-over-clay’ soils with 
a base of siliceous sand to 
sandy clay. Clay accumula-
tion in subsoil is due to the 
translocation of sodic clays. 
Clays were either part of the 
original sediment or were de-
rived from later dust acces-
sions (evidenced by clay-rich 
lamellae within profiles). 

Dunefields with parallel lin-
ear, or sometimes jumbled 
dunes. Swale soils are usu-
ally composed of the same 
material as dunes (compare 
3b). Also includes sand 
spreads on undulating to flat 
land (e.g. overlying lagoonal 
Padthaway Formation on 
corridors between Bridge-
water Formation old coastal 
dune ranges). 

Soils typically show signifi-
cant profile development: 
very thick to moderate thick-
ness sand with a bleached 
subsurface layer overlying 
sandy clay loam to sandy 
clay. Owing to reworking of 
sandy material, thicker sands 
typically occur on dunes and 
thinner sands in the swales. 
Variable fine carbonate con-
tent occurs in subsoils.

Occurrence: Eyre Peninsula, Southern Murray Mallee, South East, Yorke Peninsula, Kangaroo Island and Fleurieu Peninsula.

Parent material of soils G2–3, H3, G4 and B7. Corresponding land types: O, G, P, N and M.

3d. Calcareous Loess  [Pleistocene—Woorinen 8, 2, 3 - Wiabuna 7, 3 Formation & equivalents]

Material Landscape Soil Image: James Hall

Aeolian loamy material, 
dominantly composed of silt 
and fine sand size carbonate 
and siliceous sand grains.

Blanket calcareous loess 
deposit, typically forming 
smooth, gently undulating 
plains and rises (base topo-
graphy is determined by un-
derlying landscape). Loess 
thickness varies from less 
than one metre, to five or 
more metres. It is likely some 
of this material has been re-
worked by later wind action 
to form sand dunes (see 3b).

Mostly deep to moderately 
deep, calcareous, grey to 
brown loams and clay loams. 
Hard carbonate nodules, 
concretions and/or frag-
ments commonly occur in 
the profile. There is a sur-
face accumulation of organic 
matter, a build-up of fine 
carbonate in the subsoil, and 
often a measurable texture 
increase with depth.

Occurrence: Eyre Peninsula, Northern Murray Mallee, Murray Plains, Yorke Peninsula, Gulf Plains and Upper North.

Parent material of soils A4–5. Corresponding land type: S.

Siliceous sand forming a 
low inland jumbled dune

Sand (with lamellae) over sandy clay 
loam, forming a low inland dune; 

coalesced lamellae form the subsoil

Carbonate-rich, clay loamy, 
loessal material blanketing a 

gently undulating plain 
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3e. Old Calcareous Loess  [Pleistocene—Crocker’s Loess 9 & equivalents]

Material Landscape Soil Image: David Maschmedt

Aeolian highly calcareous 
sandy loam to light clay. Usu-
ally capped by ‘hard’ calcrete. 
This material corresponds to 
the unconsolidated carbon-
ate-rich materials underly-
ing the calcrete caps found 
within Bridgewater Forma-
tion sediments (see 4b); and 
includes remnants of the 
oldest inland carbonate sand 
spreads (compare 3a).

Gently undulating plains 
with stony rises, stony 
benches and sand dunes.

This material is generally 
capped by calcrete (usually 
Ripon Calcrete—see 4a). 
However, when directly un-
derlying soil, profiles range 
from shallow to moderately 
deep loams, sandy loams and 
clay loams with variable fine 
carbonate content.

Occurrence: Eyre Peninsula, Yorke Peninsula, Gulf Plains, Murray Plains and Murray Mallee.

Parent material of soils A4 and B2–3. Corresponding land types: Q, R, S and U.

4. Calcrete
4a. Mallee Calcrete  [Pleistocene—Ripon and Bakara Calcretes 1, 2, 3 & equivalents]

Material Landscape Soil Image: Bruce Billing

Sheet or rubbly calcrete, usu-
ally formed in the uppermost 
layers of carbonate-rich ma-
terials (see 3a, d, e). Older 
Ripon Calcrete is very strong, 
pinkish and often very thick, 
with few cracks and high sil-
ica content. Younger Bakara 
Calcrete is moderately strong 
to strong, white to off-white 
and usually relatively thin, 
often with many cracks.

Mostly level to gently undu-
lating plains. Also occurs as 
relict low linear dune topo-
graphy, and on hilltops.

Mostly shallow to very 
shallow, grey to red sandy 
loam, loam or clay loam on 
calcrete. Typically underlain 
by highly calcareous sandy 
loam to sandy clay loam (see 
3e), unrelated Blanchetown 
Clay and equivalents, or un-
related Loxton-Parilla Sand 
and equivalents. Hilltop 
calcrete can directly overlie 
bedrock.

Occurrence: widespread in ‘mallee’ landscapes on Eyre Peninsula, Murray Plains, Northern Murray Mallee and Yorke Peninsula.

Parent or underlying material of soils B1–4, B6, B8, A1, A4 and H2. Corresponding land types: Q and R.

4b. Calcreted Calcarenite  [Pleistocene—Bridgewater Formation 5, 2, 3, 1, 6]

Material Landscape Soil Image: Andy McCord

Calcrete-capped aeolian car-
bonate sand and calcarenite. 
The cap is formed by leach-
ing, concentration and 
recrystallisation of carbon-
ates, and is generally un-
derlain by carbonate-rich 
calcarenite or unconsolidated 
carbonate sand.

Old coastal dune ranges, 
stranded by retreating shore-
lines (especially on the South 
East Coastal Plain), in the 
form of linear ridges or ir-
regular low hills and rises, re-
flecting original morphology 
of linear or jumbled dunes or 
sand spreads. Also, undulat-
ing rises and plains where 
this material is a relict of an 
old jumbled dune spread. 

Profiles are usually shal-
low over calcrete. They 
range from carbonate sand, 
to bleached siliceous sand 
where carbonates have been 
completely leached, to tex-
ture-contrast soils.

Occurrence: South East, Eyre and Yorke Peninsulas, and Kangaroo Island. See map of extent in Ludbrook (1984 p. 237).

Parent or underlying material of soils B1–4, B6–8, A1 and H1–3. Corresponding land types: M and Y.

Calcrete-capped, carbonate-
rich, sandy loam loessal material 

with hard carbonate nodules

Ripon Calcrete

Calcreted carbonate sand forming 
part of an old coastal dune range
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5. Buried Soils  [buried-soil layers, generally formed in the late Tertiary to Pleistocene]

Material Landscape Soil Image: Andy McCord

Old soil profiles forming the 
substrate to younger soils. A 
range of previously developed 
profiles overlain by younger 
sediments within which new 
soils have formed. Buried 
soil types forming substrates 
in this way are too numerous 
to describe here.

All landscapes. More specifi-
cally, where: outwash and al-
luvium occur on pediments, 
plains, in current and former 
watercourses, and in basins; 
calcareous loess blankets 
plains, rises and hills; coastal 
and inland sands blanket 
plains, basins and rises; and 
volcanic ash blankets plains 
and rises surrounding vol-
canic vents.

Overlying materials include 
volcanic ash, calcareous loess, 
coastal and inland sands, and 
clayey to sandy outwash and 
alluvia.

The occurrence of buried soils is indicated by the presence of particular overlying materials, including: inland sand and calcareous 
loess deposits; coastal sand spreads; alluvia and outwash; and volcanic ash (Lower South East only).

Buried soils: numerous. Overlying soils include A4–6, G1–3, H1–3, M1–4, O1, N1, B1–4, B6–8, C1, E1, A8 and I1–2.
Corresponding land types: W, G, P, J, K, L, N, Q, R, S, Y, O, U, W, X, Z and v.

6b. Fine-Grained Alluvium of the Murray River Valley Floodplains  [Holocene—Coonambidgal Formation 8, 2, 3]

Material Landscape Soil Image: David Maschmedt

Generally clayey material, 
often with gypsum lenses.

Murray River valley flood-
plains.

Typical soil profiles include: 
grey cracking clay; calcare-
ous clay loam; sandy loam 
over dispersive brown clay; 
and sandy loam over friable 
red clay.

Occurrence: Murray River valley.

Parent material of soils E3, A6, M4, F2, F1 and D2. Corresponding land type: X.

6. Pleistocene to Holocene Age Alluvium
6a. Recent Alluvium  [Holocene]

Material Landscape Soil Image: David Maschmedt

Recently deposited friable 
sands, silts and loams with 
variable but often abundant 
amounts of gravels (but not 
Telford Gravel—see 6d).

Flats and terraces along mod-
ern watercourses and drain-
age depressions. Sediments 
have mostly been depos-
ited by stream flow, although 
wind action may be involved 
with sandy sediments in 
some depressions.

A typical soil profile is a rel-
atively dark and deep sandy 
loam exhibiting slight to 
moderate leaching. Signs of 
profile development include 
a surface accumulation of or-
ganic matter and a pale-col-
oured or bleached subsurface 
layer. Young alluvial soils can 
feature sedimentary layering 
of alternating coarser and 
finer materials.

Occurrence: Mt Lofty and Southern Flinders Ranges and adjacent plains, Northern Agricultural Districts, Eastern and Lower 
Eyre Peninsula, and Kangaroo Island.

Parent material of soils M1 and N3. Corresponding land type: X. 

Sand-over-clay soil formed 
from aeolian sand and clay 

Loxton-Parilla Sand

Buried soil 
formed from 

Blanche-
town Clay

Sandy alluvium adjacent 
to the Bremer River 

Structured clay forming part of a river 
flat in the Renmark Irrigation Area
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7. Clay, Sand & Till Sediments
7a. Marl  [Pleistocene—marl of the Padthaway Formation 2, 6, 3 & equivalents]

Material Landscape Soil Image: Melissa Cann

Carbonate-rich clays (marl) 
deposited in lagoonal and 
lake environments. (Closely 
related to the lagoonal lime-
stones of 8a and the lagoonal 
clays of 7b).

Old backswamp areas, low-
lying corridors between 
Bridgewater Formation old 
coastal dune ranges, and cur-
rent or old lake floors.

Usually a dark-coloured 
clay or clay loam with vari-
able fine carbonate content 
overlying marl. The marly 
deposits can be overlain by a 
variety of unrelated materials 
(e.g. wind-deposited sands).

Occurrence: South East, Southern Murray Mallee, Kangaroo Island, and pockets elsewhere.

Parent material of soils A7, C5, N3, N2 and F2. Corresponding land types: N, X, Z and V.

6c. Coarse-Grained Alluvium of the Murray River Valley Floodplains  [Holocene—Monoman Formation 1, 2, 3]

Material Landscape Soil Image: David Maschmedt

Sand to clayey sand with 
gravel lenses.

Murray River valley flood-
plains.

Deep soils with textures of 
sand to light sandy loam.

Occurrence: upper Murray River valley. 

Parent material of soils M1 and N3. Corresponding land type: X.

6d. Outwash  [mostly Pleistocene—Pooraka Formation & Telford Gravel 1, 2, 3, Currency Creek Formation 10 & equivalents]

Material Landscape Soil Image: David Maschmedt

Outwash sediments of clay, 
sandy clay or, less often, 
sandy loam or sand, with grit 
and gravel (especially near 
watercourses and adjacent 
to escarpments). Includes 
materials of similar age, po-
sition and appearance to 
Blanchetown Clay (without 
characteristic structure) and 
Loxton-Parilla Sand (with-
out obvious sandiness).

Outwash sediments derived 
from adjacent rocky high-
lands, including some old 
alluvia. Very gently to mod-
erately inclined outwash fans 
abutting escarpments, grad-
ing to very gently inclined to 
flat alluvial plains and basins. 
Watercourses are character-
istic (usually convergent, but 
may dissipate before reaching 
larger streams or the sea).

Deep texture-contrast, gra-
dational or uniform soils. 
Texture-contrast and grada-
tional types have loamy sand 
to clay loam surfaces over 
red, brown or black more 
finely textured subsoils with 
variable carbonate content. 
Uniformly textured types 
are usually coarse-grained or, 
less commonly, medium to 
fine grained.

Occurrence: (on land adjacent to highlands) the Mt Lofty Ranges, Northern Agricultural Districts, Southern Flinders Ranges, 
Koppio and Cleve Hills, Kangaroo Island, and on the S.E. Coastal Plain adjacent to the higher-elevation Pinnaroo Block (e.g. 
areas in the Southern Murray Mallee adjacent to the Marmon Jabuk Range).

Parent material of soils C1–4, D2–5, F1–2, G4, M1–4, E1–3 and I2. Corresponding land types: J, K, L, H, I, T and G.

Massive sandy loam forming 
part of a river flat in the 

Cobdogla Irrigation Area 

Structured clay with quartzite stone 
and gravel forming outwash slopes on
the margins of the Flinders Ranges

Structured marly clay forming 
part of an old lagoon floor 
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7b. Lagoonal Clay  [Pleistocene—clay of the Padthaway Formation 2, 6, 3 & equivalents]

Material Landscape Soil Image: Andy McCord

Dark-coloured to greenish 
clays deposited in lagoonal 
and lake environments. 
(Closely related to the 
lagoonal limestones of 8a 
and the marl of 7a).

Old backswamp areas, low-
lying corridors between 
Bridgewater Formation old 
coastal dune ranges, current 
and old lake floors.

Usually a deep and dark-
coloured clay or clay loam 
with variable fine carbon-
ate content (but not includ-
ing marl—see 7a). The clays 
can be overlain by a variety 
of unrelated materials (e.g. 
wind-deposited sands).

Occurrence: South East, Southern Murray Mallee, and pockets elsewhere.

Parent material of soils C5, B5, N3, N2, M2, F2, A6 and G3–4. Corresponding land types: N, X, Z and V.

7c. Structured Red Clay  [late Tertiary to Pleistocene—Blanchetown Clay 1, 2, 3, Hindmarsh Clay 1, 3 & equivalents]

Material Landscape Soil Image: Andy McCord

Typically, a red to greenish 
heavy clay with strong blocky 
structure. Deposition of the 
Blanchetown Clay itself be-
gan between 3.5 and 2.5 mil-
lion years ago, ceasing about 
700 000 years ago 3. Similar 
clays occur widely across 
South Australia; many seem 
to derive from Proterozoic-
age quartzitic rock.

Lacustrine, fluvial or aeol-
ian (unlikely) deposits, or 
else, materials formed in situ 
from underlying rock: mostly 
occurring on plains and rises. 
Often overlain by calcareous 
loess, calcrete or dune sands. 
The Blanchetown Clay itself 
is up to 20 m thick and was 
deposited in ancient Lake 
Bungunnia of the western 
Murray Basin. 

Typically a brown to red-
brown loam to light clay 
overlying a structured clay 
with an accumulation of 
fine carbonate. This usually 
overlies a substrate of non-
calcareous blocky red clay, 
often with some greenish 
mottling.

Occurrence: Murray Mallee, Eyre and Yorke Peninsulas, Gulf Plains, Lake Plains, South East and Kangaroo Island.

Parent or underlying material of soils A6, A5, D4, D3, C4, C3, E2–3, F2, B2–3, A4 and H2.
Corresponding land types: H, I, T, Q, R, S, U and O.

7d. Mottled Sandy Clay  [Tertiary—Loxton 11, 2, 3-Parilla 1, 2, 3 Sand & equivalents]

Material Landscape Soil Image: Andy McCord

Distinctive, massive and 
mottled sandy sediments. 
The Loxton-Parilla Sand of 
the Murray Mallee is a mas-
sive clayey sand to sandy 
clay of fluvial, shallow ma-
rine and/or shoreline origin, 
with red and yellow mottled 
colours and grey to olive in 
places. A remnant ironstone 
capping occurs in places (the 
‘Karoonda Surface’).

Plains or, less commonly, 
undulating rises and low 
hills. The Loxton-Parilla 
Sand is associated with flat 
to gently undulating plains, 
often overlain by dunefields 
(where this material forms 
the substrates of swale soils). 

Mostly sand-over-clay soils. 
The Loxton-Parilla Sand 
acts as a substrate or parent 
material to: sand or sandy 
loam over brown, yellow or 
red sandy clay; gradational 
sandy loam or sandy clay 
loam; or deep sand. Fine to 
rubbly carbonates often oc-
cur in the middle to lower 
subsoil.

Occurrence: Murray Mallee, Murray Plains and South East (Loxton-Parilla Sand); Eyre Peninsula, minor uplands of Northern 
Agricultural Districts, Northern Yorke Peninsula, Gulf Plains, Kangaroo Island, Southern Vales and Barossa Valley (equivalents).

Parent or underlying material of soils G4, D5, D2–3, C1, G1–3, H2–3 and A4. Corresponding land types: G, P, H, U, O, J and Z.

Weakly structured clay form-
ing part of an old lagoon floor 

Distinctive, strongly struct-
ured Blanchetown Clay from 
the Southern Murray Mallee 

Loxton-Parilla Sand, Southern
Murray Mallee: distinctive, mottled, 

massive, sandy clay to sandy clay loam 
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8. Tertiary to Pleistocene Age Limestone
8a. Semi-Consolidated Limestone [mostly Pleistocene—Padthaway F. 2, 6, 3, Bungunnia L. 1, 2, 3, Glanville F. 1, 4, 3 & equivalents]

Material Landscape Soil Image: Andy McCord

Whitish, fine-grained la-
goonal, backswamp or 
lakebed limestones, and some 
mollusc-rich shallow marine 
limestones—generally, can 
be crushed underfoot, but 
harden on exposure. Usually 
relatively thin and calcrete-
capped where exposed to 
soil-forming processes. Often 
overlain by younger sandy or 
cabonate-rich materials.

Padthaway F. limestones are 
situated on low-lying plains 
between Bridgewater F. 
dune ranges. Bungunnia L. 
overlies Blanchetown Clay, is 
situated in gently undulating 
plains, and formed upon dry-
ing of Lake Bungunnia about 
700 000 years ago 3. Glanville 
F. limestones mostly occur in 
plains in former shallow ma-
rine environments.

Variable depth, dark-coloured 
clays to loams, and ‘sand-
over-clay’ soils, on calcreted 
limestone (Padthaway F.). 
Shallow sandy loam over 
calcrete, and gradational 
sandy loam to clay loam 
over highly calcareous sub-
soil (Bungunnia L.). Loams 
to clay loams with variable 
fine carbonate content on 
calcrete (Glanville F.).

Occurrence: South East and Southern Murray Mallee (Padthaway F.); Murray Mallee (Bungunnia L.); intermittently along the 
South Australian coast (Glanville F.—see map of extent in Ludbrook 1984 p. 237).

Parent or underlying material of soils B5, B7, B6, B3, B2, G2, G4 and G3 (Padthaway F.); B2–3, A4–6 and C1 (Bungunnia L.); 
B1–3, B5 and A4 (Glanville F.). Corresponding land types N, X and Z (Padthaway F.); S, Q, H and U (Bungunnia L.); Q, R, N, 
W, Y and Z (Glanville F.). Older Coomandook Formation 1, 2, 6, 3 consists of similar sediments, but is usually deeply buried.

7e. Glacial Valley Deposits  [Mapped as Permian—glaciomarine & fluvioglacial sediments of the Cape Jervis Formation 12, 13, 3]

Material Landscape Soil Image: David Maschmedt

Glacial valley sediments: 
clayey sand to sandy clay, of-
ten indurated, and morpho-
logically similar to Loxton-
Parilla Sand; soft laminar 
mudstone; and structured 
heavy clay, morphologically 
similar to Hindmarsh Clay. 
Sediments include glacially 
smoothed erratic rock frag-
ments. Boulder beds of gla-
cial till occur sporadically.

Gently undulating rises to 
moderately steep and steep 
low hills, mostly created by 
erosion of materials within 
old glacial valleys. Landslips, 
earthflows and erosion gul-
lies are common features of 
these landscapes on Fleurieu 
Peninsula.

Typical soil profiles range 
from: sand to light sandy 
loam over brown mottled 
sandy clay or clay; to hard 
sandy loam over brown or 
red clay; to grey-brown or 
black cracking clay.

Occurrence: Fleurieu Peninsula and northern Kangaroo Island. (Also in salt lakes on Southern Yorke Peninsula—see 1d).

Parent material of soils G3, G5, I1–2, F2, F1, D3, D5, E3 and E1. Corresponding land types: P, H, T and K. 

Mottled, semi-consolidated sandstone 
(sandy clay to clayey sand) in an old 
glacial valley on Fleurieu Peninsula

Padthaway Formation limestone 
(sandy clay loam to loamy sand) 

with a hard calcrete cap 

8b. Consolidated Limestone  [mostly Tertiary—Mannum L. 11, 2, 3 & Gambier F. 11, 2, 3 & Norwest Bend F. 11, 2, 3 limestones]

Material Landscape Soil Image: James Hall

Hard marine limestones, usu-
ally fossil rich, and calcrete-
capped where exposed to 
soil-forming processes. Yell-
ow porous, bryozoal to sandy 
limestone (Mannum L.); 
bryozoal limestone, partly 
recrystallised (Gambier F.); 
and thick oyster beds and 
sandy limestone (Norwest 
Bend F.).

Gently undulating plains 
(Mannum L. and Norwest 
Bend F.). Gently undulating 
to level plains (Gambier F.). 
These sediments are com-
monly thickly overlain by 
calcrete, calcarenite, calcare-
ous loess, and sand spreads 
and dunes.

Calcareous sandy loam, and 
gradational sandy loam, both 
with abundant carbonate 
at shallow depth (Mannum 
L. and Norwest Bend F.). 
Shallow, coarse to medium 
textured soils over calcreted 
limestone (Gambier F.). 

Occurrence: Murray Mallee and Murray Plains (Mannum L. – Norwest Bend F.); Lower South East (Gambier F.).

Parent or underlying material of soils A4, B2, C1 and G1 (Mannum L. – Norwest Bend F.); B7 and B3 (Gambier F.).
Corresponding land types S and Q (Mannum L. – Norwest Bend F.); m (Gambier F.).

Fossil-rich Mannum Limestone in 
the Murray River cliffs at Mannum 
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9c. Silcrete  [Mesozoic(?) to Tertiary]

Material Landscape Soil Image: David Maschmedt

Cemented, silica-rich, dis-
continuous sheets, formed 
from partial dissolution and 
recrystallisation of silica con-
tained in quartz-rich rocks, 
sediments or soils. 

Northern and Mt Lofty 
Ranges: usually undulat-
ing low hills, characterised 
by silcrete outcrop, surface 
stones and boulders. Upper 
South East: corridor plains 
situated between Bridge-
water Formation old coastal 
dune ranges.

Shallow stony loamy sand to 
sandy loam over silcrete.

Occurrence: minor areas only in the Northern Agricultural Districts, Mt Lofty Ranges and Upper South East.

Underlying material of a few L1 soil profiles. Corresponding land types: A, C, D and E.
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9. Kaolin Clay, Ferricrete & Silcrete
9a. Kaolin Clay  [Mesozoic(?) to Tertiary]

Material Landscape Soil Image: James Hall

Non-reactive kaolinitic clays 
derived from deeply weath-
ered rock. Often associated 
with ironstone gravel, which 
occurs within the soil zone 
of maximum wetting and 
drying. Quartz seams are 
common within these clayey 
sediments.

Plateau surfaces, plains 
and rises. Clays formed in 
situ from rock (particularly 
metasandstone, sandstone 
and siltstone). Ironstone 
gravel has been observed to 
be a litho-relict on Kanga-
roo Island plateaux (derived 
from rock fragments after 
extreme alteration in the 
zone of maximum wetting 
and drying).

Mostly texture-contrast soils 
with loamy topsoil and iron-
stone gravel, overlying tight 
yellow-brown clay. Fine 
carbonate occurs in profiles 
in drier districts. Below the 
profile, a ‘mottled-zone’ of 
acidic clay with red, grey-ol-
ive and yellow-brown colours 
overlies a pale-coloured ‘pal-
lid-zone’ of fine sandy clay 
loam, with bedrock below.

Occurrence: Lower Eyre Peninsula, Kangaroo Island and Mt Lofty Ranges.

Parent or underlying material of soils J2, J1 and J3 and some D6 soil profiles. Corresponding land type: F. 

9b. Ferricrete  [Mesozoic(?) to Tertiary]

Material Landscape Soil Image: James Hall

Cemented ironstone gravel 
nodules and concretions, 
forming a sheet of ferricrete. 
Massive ironstone also oc-
curs (i.e. altered sheet rock), 
but this is often deeply bur-
ied.

Mostly remnant plateau sur-
faces. Cementation of iron-
stone has occurred via the 
dissolution and subsequent 
reprecipitation of iron in the 
soil zone of maximum wet-
ting and drying.

Usually a shallow sand, 
which is often bleached, 
or sometimes loamy, over 
ferricrete. Ironstone gravel 
can occur above and be-
low the ferricrete layer. A 
tight kaolinitic clay, which 
is usually wet and slightly 
bleached, typically underlies 
the ironstone layers.

Occurrence: mostly Kangaroo Island.

Underlying material of soil J3 and some J2 soil profiles. Corresponding land type: F.

‘Mottled-zone’, kaolin-rich clay 
of a Kangaroo Island plateau

The surface of a ferricrete 
sheet on Kangaroo Island

Silcrete capping a 
Mid North hilltop
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10. Weathering Bedrock (Archaean, Proterozoic & Palaeozoic Eras)

10a. Granite

Material Landscape Soil Image: David Maschmedt

Coarse-grained igneous rock 
comprising quartz, feldspar 
and mica minerals.

Undulating rises to steep 
hills with extensive rock out-
crop, typically in the form of 
rounded granite tors.

Usually a shallow, gritty 
loamy sand to sandy loam, 
with sporadic development 
of a red sandy clay subsoil.

Occurrence: scattered across Eastern, Lower and Central Eyre Peninsula, eastern Mt Lofty Ranges and the south coast of 
Fleurieu Peninsula, Murray Plains, Southern Murray Mallee and Upper South East, and the south coast of Kangaroo Island.

Parent material of soils L1, K5, K3, D1 and C2, together with areas of bare rock. Corresponding land types: A, C, D and E.

10b. Siltstone, Shale, Mudstone & Slate

Material Landscape Soil Image: David Maschmedt

Fine-grained sedimentary 
rock, which is sometimes 
weakly metamorphosed.

Undulating rises to steep 
hills, with limited rock out-
crop and surface stone. Out-
crop and abundant surface 
stone is usually confined to 
steeper slopes in higher rain-
fall districts, but is typical of 
all slopes in drier districts.

Loamy topsoil abruptly 
overlying or grading to 
a well-structured, red or 
brown subsoil clay with vari-
able carbonate content in the 
lower subsoil, depending on 
rainfall. Shallow, calcare-
ous loam in medium to low 
rainfall areas. Shallow, stony 
loam is common on steeper 
slopes, or all slopes in drier 
districts.

Occurrence: Mt Lofty Ranges, Northern Agricultural Districts and Southern Flinders Ranges.

Parent material of soils D1, C2, A2, L1 and K1–2. Corresponding land types: A, B, D and E. 
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10c. Sandstone

Material Landscape Soil Image: David Maschmedt

Medium to coarse grained, 
non-metamorphosed, sedi-
mentary rock.

Undulating rises to steep 
hills, often with moderate 
rock outcrop and surface 
stone.

Typical soil profiles include: 
loamy sand to sandy clay 
loam over a brown or red 
sandy clay loam to clay, with 
variable carbonate content in 
the lower subsoil; moderate-
ly shallow, stony, gradational 
sandy loam; and shallow, 
stony, loamy sand to sandy 
loam.

Occurrence: Mt Lofty Ranges, Southern Flinders Ranges and northern Kangaroo Island.

Parent material of soils K4–5, K3, L1, D1 and D7. Corresponding land types: A, C, D and E.

Granite tors in the landscape: 
eastern Mt Lofty Ranges

Fertile, red, clay loam soil 
forming in weathered siltstone 
on undulating Mid North land
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10d. Metasandstone

Material Landscape Soil Image: David Maschmedt

Medium to coarse grained, 
partially metamorphosed 
rock. Typically a ‘dirty’ 
sandstone with some mica 
crystallisation, and other 
finer grained infill surround-
ing sand-size silica grains, 
and with significant quartz 
recrystallisation.

Undulating rises and pla-
teaux to steep hills, often 
with moderate surface stone 
and rock outcrop.

Typical soil profiles include: 
loamy sand to sandy loam 
over a brown, yellow or red 
clay, often with mottled col-
ours, a bleached subsurface 
layer, and numerous rock and 
stone fragments that are of-
ten iron-enriched; and shal-
low rocky sandy loams.

Occurrence: eastern Mt Lofty Ranges, Southern Flinders Ranges and Kangaroo Island.

Parent material of soils K4–5, K3, L1, D7 and D1. Corresponding land types: A, C, D and E.
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10e. Greywacke

Material Landscape Soil Image: David Maschmedt

Medium to coarse grained 
rock, which is usually very 
hard and dense.

Undulating rises to rolling 
hills, often with extensive 
rock outcrop and surface 
stone.

Usually a loamy sand to 
sandy loam grading directly 
to rock, or with a brown and 
red mottled, sandy clay or 
clay subsoil. Fine carbonate 
commonly occurs in fissures 
in underlying rock.

Occurrence: eastern Mt Lofty Ranges.

Parent material of soils L1, K4–5 and D1. Corresponding land types: A, C and D.

10f. Schist, Phyllite & Metasiltstone

Material Landscape Soil Image: David Maschmedt

Medium to fine grained, 
metamorphosed to partially 
metamorphosed rock, which 
is usually micaceous.

Undulating rises to rolling 
hills, often with extensive 
rock outcrop and surface 
stone.

Usually a sandy loam to clay 
loam, either directly formed 
on rock, or overlying a red 
or brown clayey subsoil with 
variable structure; in low to 
moderate rainfall areas, the 
lower subsoil is calcareous.

Occurrence: eastern Mt Lofty Ranges, Northern Agricultural Districts, Koppio and Cleve Hills, and northern Kangaroo Island.

Parent material of soils A2, K4, K3, K2, L1, D1, D6 and D7. Corresponding land types: A, B, C, D and E.

Metasandstone
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Carbonate-enriched, highly 
weathered greywacke
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10g. Gneiss

Material Landscape Soil Image: David Maschmedt

Coarse-grained metamor-
phosed rock with bands of 
quartz, feldspar and mica.

Undulating rises to steep 
low hills. Rock outcrop is 
sporadic, and surface stone is 
often extensive.

Typical soil profiles include: 
shallow, stony sandy loam; 
sandy loam over red clay, 
often with ironstone gravel; 
and calcareous sandy loam.

Occurrence: Koppio and Cleve Hills, Central Yorke Peninsula, and parts of central and eastern Mt Lofty Ranges.

Parent material of soils L1, D1, D6–7, A2 and K3–4. Corresponding land types: A, D, E, C and F.

10h. Quartzite

Material Landscape Soil Image: David Maschmedt

Very hard, quartz-rich rock, 
formed by fusion of quartz 
grains and enrichment with 
additional  silica during meta-
morphism.

Undulating rises to steep 
hills, with extensive rock 
outcrop (especially as rocky 
reefs along ridges), and often 
with extensive surface stone.

Typical soil profiles include: 
sandy loam to sandy clay 
loam over poorly structured 
red or brown clay, calcareous 
at the base of the profile in 
low to moderate rainfall ar-
eas; and shallow stony sandy 
loam over rock.

Occurrence: ridges throughout the Mt Lofty Ranges, Northern Agricultural Districts (including the Hummock and Barunga 
Ranges) and Southern Flinders Ranges.

Parent material of soils D7, K3, L1, A2, C2 and D1. Corresponding land types: A, B, C, D and E.
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10i. Ancient Limestone & Dolomite

Material Landscape Soil Image: David Maschmedt

Dense, highly calcareous, 
partially metamorphosed to 
metamorphosed rock, with 
little obvious evidence of fos-
sils. Includes some marble. 
Usually capped by calcrete 
where exposed to soil-form-
ing processes.

Undulating rises to steep 
hills, often with outcropping 
reefs of limestone.

Usually a shallow loam 
to clay loam, calcareous 
throughout in lower rainfall 
districts, either directly over-
lying rock, or grading to a 
well-structured and red, clay 
loam to clay subsoil.

Occurrence: sporadically throughout the Mt Lofty Ranges, Northern Agricultural Districts, Southern Flinders Ranges and Yorke 
Peninsula.

Parent material of soils A2, B4, B3, B2, B6, C2 and D1. Corresponding land types: A, B, D, E, R and Q.

Gneiss
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Montacute Dolomite
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10j. Tillite

Material Landscape Soil Image: David Maschmedt

Hard and dense rock of gla-
cial origin, comprising coarse 
rock fragments cemented 
together by fine-grained 
siliceous material.

Undulating rises to steep 
hills, with limited to exten-
sive rock outcrop and surface 
stone.

Typical soil profiles include: 
sandy loam to clay loam over 
red or brown clayey subsoil, 
calcareous at the base of the 
profile in lower rainfall dis-
tricts; calcareous loam (lower 
rainfall districts); and shal-
low, stony sandy loam to 
loam (throughout the rain-
fall range).

Occurrence: Mt Lofty Ranges, Northern Agricultural Districts and Southern Flinders Ranges.

Parent material of soils D1, D7, K2–4, L1 and A2. Corresponding land types: A, B, C, D and E.
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Photography used in this appendix:

All photographs were provided by state government staff (DWLBC or PIRSA), except for the St Kilda Formation image, which was supplied by 
Brett Thomas of CSIRO Land and Water.
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1 Firman (1973)

2 Brown and Stephenson (1991)

3 Drexel and Preiss (1995)

4 Ludbrook (1984)

5 Boutakoff (1963)

6 Rogers (1980)

7 Firman (1978)

8 Lawrence (1966)

9 Wetherby (1980)

10 Maud (1972)

11 Ludbrook (1961)

12 Ludbrook (1967)

13 Bourman and Alley (1990).

Also see:

Drexel et al. (1993)
Ludbrook (1980)
Parkin et al. (1969)
Preiss et al. (1987).

Time scales of geological units referred to: A

Holocene = Holocene or Recent epoch (from the present to approximately 11 000 years ago)

Recent = see Holocene

Pleistocene = Pleistocene epoch (approximately 1.8 million – 11 000 years before present)

Quaternary = Quaternary period, comprising both the Pleistocene and Holocene epochs B

Miocene = Miocene epoch (approximately 23–5 million years before present)

Tertiary = Tertiary period (approximately 65–1.8 million years before present) B

Mesozoic = Mesozoic era (approximately 250–65 million years before present)

Permian = Permian period (approximately 300–250 million years before present)
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Palaeozoic = Palaeozoic era (approximately 540–250 million years before present)

Cambrian = Cambrian period (approximately 540–490 million years before present)

Precambrian = Precambrian time, comprising both the Archaean and Proterozoic eras; before the Cambrian period (i.e. prior to 
approximately 540 million years before present), and beginning with the formation of the earth’s crust

Proterozoic = Proterozoic era (approximately 2500–540 million years before present)

Archaean = Archaean era (prior to approximately 2500 million years before present); this era begins with the formation of the earth 
approximately 4600 million years ago, although the oldest geological record is from approximately 3850 million years ago 
(Gradstein et al. 2004b p. 44—referenced below).

A Time scales are derived from:

 Gradstein, F.M., Ogg, J.G., Smith, A.G., Agterberg, F.P., Bleeker, W., Cooper, R.A., Davydov, V., Gibbard, P., Hinnov, L., House, M.R., 
Lourens, L., Luterbacher, H.-P., McArthur, J., Melchin, M.J., Robb, L.J., Shergold, J., Villeneuve, M., Wardlaw, B.R., Ali, J., Brinkhuis, 
H., Hilgen, F.J., Hooker, J., Howarth, R.J., Knoll, A.H., Laskar, J., Monechi, S., Powell, J., Plumb, K.A., Raffi, I., Röhl, U., Sanfilippo, 
A., Schmitz, B., Shackleton, N.J., Shields, G.A., Strauss, H., Van Dam, J., van Kolfschoten, T., Veizer, J. and Wilson, D. (2004a). A 
Geological Time Scale 2004. Geological Survey of Canada, Miscellaneous Report 86, 1 Poster. [This poster is a companion to the book 
referenced directly below.]

 Gradstein, F.M., Ogg, J.G. and Smith, A.G. (eds) (2004b). A Geological Time Scale 2004. Cambridge University Press.

B In this book, the meaning of the terms Quaternary and Tertiary follow that of Drexel and Preiss (1995), where the Quaternary period 
covers the Pleistocene and Holocene epochs and the Tertiary period covers the Paleocene to Pliocene epochs. The ‘Quaternary’ is 
also defined—but not in this book—as the period of glacial and interglacial episodes that was initiated about 2.6 million years ago, and 
so includes the Gelasian stage of the late Pliocene as well as the Pleistocene and Holocene epochs (Gradstein et al. 2004b p. 441—
referenced directly above). Moreover, the terms Quaternary and Tertiary are considered outdated by many geologists (see Gradstein et 
al. 2004b pp. 384, 441); they are, however, in common usage in South Australia.

Abbreviations used in this appendix:

CSIRO = Commonwealth Scientific and Research Organisation

DWLBC = The South Australian Department of Water, Land and Biodiversity Conservation

F. = Formation

L. = Limestone

PIRSA = Primary Industries and Resources South Australia.
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Appendix 5—Land and Soil Attribute Classes

I Overview

The State Land and Soil Mapping Program has produced a coverage of soil landscape mapping for the whole 
of South Australia’s agricultural zone. Each soil landscape map unit or component thereof is characterised by 

classifications for over forty land and soil attributes with significance for agricultural and other land uses. Clas-
sification criteria summaries are presented in the following pages in a series of tables. For full classification criteria 
and more detailed descriptions see Assessing Agricultural Land (Maschmedt 2002).

Attribute classes used in South Australia are based on the generalised classification scheme shown in the table be-
low where eight land classes are defined. These eight classes focus on dryland agricultural uses of land (but can be 
modified to suit any potential land use). The basic premise of the scheme is that ease of land management decreases 
with increasing class rating. Greater inputs and management skill are required to successfully manage higher rated 
land owing to more significant land and soil limitations. As land class rating increases, land-use options and in-
herent productive capacity decrease. For example, most land uses are not an option on land with severe levels of 
limitation (e.g. crop production is impossible on land with extreme levels of salinity). In general, class 1 to 3 land is 
arable, class 4 land is semi-arable, and class 5 to 8 land is non-arable.

Generalised 
Land Class 1 Description (with a primary focus on dryland agricultural land use)

1 Arable land with no significant limitations, which can be used for all types of agriculture on a permanent basis.

2 Arable land with slight limitations, which can be used for most types of agriculture on a permanent basis, pro-
vided that careful planning and simple modifications to standard practices are applied. Simple modifications do 
not include additional expenditure on works or equipment, nor do they require the use of specialised technology. 
Slight productivity reductions occur when limitations cannot be overcome.

3 Arable land with moderate limitations, which can be used for most types of agriculture on a permanent basis, 
provided that very careful planning and intensive management practices are applied. Intensive practices involve 
additional expenditure on works or equipment, and/or the use of specialised technologies, and/or practices re-
quiring significant time and inconvenience. Moderate productivity reductions occur where limitations cannot be 
overcome.

4 Semi-arable land with a sufficiently high level of limitation that annual crops require a high level of management 
skill or are characterised by low productivity. The land is best used for improved pastures, or, depending on the 
type of limitation, for perennial crops or the occasional annual crop.

5 Non-arable land with such a high level of limitation that its low productive potential and/or extreme manage-
ment requirements limit its use. The land is mostly suited to improved pastures, or perennial horticulture where 
erosion potential is the main limitation.

6 Non-arable land which is not traversable with standard equipment due to steep slopes or excessive rockiness. The 
land is mostly suitable for grazing native to volunteer pastures.

7 Non-arable land with extreme limitations, which requires protection by perennial vegetation. Some limited graz-
ing is possible but the primary aim of management is protection rather than agricultural use.

8 Non-arable land with no agricultural potential, but not requiring any specialised management for its protection. 
This land includes exposed rock, bare salt pans and permanently inundated land.

Generalised land classification schemes, such as that shown above, provide an overview of general land-use po-
tential and an indication of the general level of limitation. However, they are typically not suitable for evaluation 
of specific land uses. This is because the requirements of each land use are usually quite different. For instance, it 
is unlikely that land highly suited to bread-wheat production will be similarly suited to malting barley production, 
irrigated citrus or radiata pine forestry. A generalised land classification does not allow an evaluation of specific 
land uses or management practices, because the nature and severity of limitations are not adequately defined. Land 
class information is most useful when it describes the severity of specific limitations, which can then be used to 
evaluate specific land uses.

1 In the 1950s, J.A. Beare and others (see Beare 1956, Geytenbeek 1956 and Russell 1950) of the Soil Conservation Branch of the 
South Australian Department of Agriculture, first adapted for use in South Australia’s ‘hilly’ cereal-growing country the system of farm 
planning developed in the USA by Hockensmith and used extensively by the Soil Conservation Service of the United States Department 
of Agriculture (see Hockensmith 1948). The generalised land classification system shown in this table is based upon a later descrip-
tion of the land capability classification of the United States Department of Agriculture given by Klingebiel and Montgomery (1961).
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For these reasons, in South Australia, the eight class generalised scheme shown in the preceding table has been 
used as a basis for defining specific limitations to land use and management by applying it to a range of land and 
soil attributes. 2  Thereby, the level of limitation of each attribute is defined. Land and soil attributes can then be 
used to evaluate specific land uses and management practices because key limitations are defined. Knowledge of 
key limitations and their severity may also enable the development of management strategies to overcome them or 
lessen their impact.

In South Australia, when land and soil attribute ratings based on the eight class scheme are used in landscape 
models that evaluate the potential or suitability of land for particular uses, five categories are used to highlight the 
level of potential or suitability. 3

II Classification Criteria for a Range of Land and Soil Attributes 
with Significance for Land Use and Management

Classification criteria for a range of land and soil attributes with significance for land use and management are 
presented in the following pages. Brief descriptions of attributes are also provided. The attributes described in 

this appendix have all been mapped as part of the State Land and Soil Mapping Program and are listed below. An 
additional set of national-format attributes have also been mapped across the whole of Southern South Australia, 
but are not described in this book (see Hall and Maschmedt 2008; McKenzie et al. 2005; <www.asris.csiro.au>)

1. Susceptibility to waterlogging (w)
2. Depth to watertable (o)
3. Waterholding capacity (m)
4. Recharge potential (q)
5. Water repellence (u)
6. Surface soil condition—workability and seedling emergence (c)
7. Subsoil structure—conditions for root growth (p)
8. Depth to hard rock or hardpan (xr and xp)
9. Inherent fertility (n)
10. Toxic elements—boron, sodium and aluminium (tB, tNA and tAL)
11. Acidity (h) and alkalinity (i)
12. Acid sulfate soils (j)
13. Carbonates—surface and subsoil (kA and kB)
14. Salinity induced by watertable (s)
15. Dry saline land (v)
16. Scalding (z)
17. Water erosion potential (e)
18. Wind erosion potential (a)
19. Mass erosion—gullying (g) and landslip (l)
20. Rockiness (r)
21. Exposure (y)
22. Potential for flooding (f )
23. Effective rootzone depth (d)
 —sensitive crops such as citrus and avocados (dca)
 —intermediate crops such as stone fruits, almonds and pome fruits (dcb)
 —hardy crops such as grapevines and olives (dcc)
 —annual root crops such as potatoes, carrots and onions (dcd)
 —annual above-ground crops such as brassicas (dce)
24. Deep drainage (b)
25. Soil texture
26. Group and subgroup soils.

2 Land classification was further advanced in South Australia by David Maschmedt via this development, in particular the development 
of classification criteria for each land or soil attribute (see Maschmedt 2002).

3 The five category scheme of land-use potential used in South Australia is based upon the Evaluation Framework of the Food and 
Agriculture Organisation of the United Nations (FAO 1976).
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1. Susceptibility to Waterlogging (w)

The susceptibility of land to waterlogging is classified by the length of time all or part of the soil profile remains 
saturated. Soil drainage categories are based on those defined by McDonald et al. (1990).

Drainage Category Classification Criteria Land Class
rapidly drained
(or excessive drainage)

soil is wet for no more than several hours 1w

well drained
(or good drainage)

soil is wet for no more than several days 1w

moderately well drained soil is wet for up to one week 2w
imperfectly drained-A soil is wet for several weeks 3w
imperfectly drained-B imperfectly drained soil which is prone to saturation very early in the season 4w
poorly drained soil is wet for several months 5w
very poorly drained soil is wet for most of year 7w
inundated land is permanently under water 8w

2. Depth to Watertable (o)

Depth to watertable is based on the maximum level maintained for at least two weeks per year.

Depth Category Classification Criteria (depth below surface of watertable) Land Class
deep >200 cm 1o
moderate 100–200 cm 2o

moderately shallow 50–100 cm 3o
shallow 0–50 cm 4o
above surface above surface for up to 3 months 5o
above surface above surface for 3–10 months 7o
above surface above surface for >10 months 8o

3. Waterholding Capacity (m)

Land is classified with respect to waterholding capacity on the basis that yield potential declines with decreasing 
storage capacity, all other things being equal. Classes are based on estimates of the effective available waterholding 
capacity (AWHC) of the soil profile. This estimate is made on the potential rootzone of a cereal plant.

AWHC Category Rootzone AWHC Land Class
very high >150 mm 1m
high 100–150 mm 1m
moderate 70–100 mm 2m

moderately low 40–70 mm 3m
low 20–40 mm 4m
very low <20 mm 5m

4. Recharge Potential (q)

Guidelines for the estimation of recharge potential are given below. Soil waterholding capacity, substrate or subsoil 
porosity, and rainfall, are all considered. Three categories of substrate porosity are used, according to materials com-
monly occurring in South Australia. See Assessing Agricultural Land (Maschmedt 2002) for more details.
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Substrate or Subsoil Porosity 
Category

siliceous sand 3
carbonate (or shell) sand 3

clay, sandy clay 1

silt loam, silty clay loam 2

silty sand 3

clayey sand 2

class IIIB, IIIC carbonate 4 3

class IIIA carbonate 4 2

calcrete 5 3 (2) 5

basement rock
—massive and unfractured (e.g. granite)
—metamorphosed sedimentary (e.g. schist, phyllite, metasandstone) 6

—non-metamorphosed medium to coarse grained sedimentary rock (e.g. sandstone) 6

—non-metamorphosed fine-grained sedimentary rock (e.g. siltstone, mudstone) 6

1
2
3
2

‘pallid-zone’ material (e.g. deeply weathered kaolinised rock) 1

fossiliferous limestone 3

non-fossiliferous limestone 2

 

Soil Waterholding Capacity
Class (see Section 3—

Waterholding Capacity)

Porosity Category
(from previous table)

Land Class
Moderate to 
Low Rainfall

High
Rainfall 7

1m 1 1q 1q
1m 2 1q 1q

1m 3 1q 1q

2m, 3m 1 1q 1q

2m, 3m 2 1q 2q

2m, 3m 3 2q 3q

4m, 5m 1 2q 2q

4m, 5m 2 2q 3q

4m, 5m 3 3q 3q

 

Recharge Potential Category Land Class
low 1q
moderate 2q

high 3q

4 Carbonate classes as defined by Wetherby and Oades (1975).

5 Calcrete is frequently fractured, thereby allowing water to pass through rapidly; so the underlying material often determines the 
substrate porosity. However, if calcrete is unfractured, decrease porosity category to 2.

6 Most basement rock in Southern South Australia is fractured and steeply dipping. If not fractured or steeply dipping, reduce porosity 
category by one.

7 In order to account for increased recharge in higher rainfall districts, an annual rainfall figure is included in the assessment criteria. 
For this assessment, the lower limit of ‘high rainfall’ is defined by an arbitrary annual rainfall of 800 mm in hilly districts where runoff 
is high, and 650 mm in non-hilly districts.
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5. Water Repellence (u)

The severity of water repellence can vary significantly over short distances and between seasons. A simple and quick 
test is needed so that many samples can be assessed easily. The ‘molarity of ethanol drop’ (MED) test, described 
by King (1981), is a useful indicator of severity of repellence. The test rates soils according to the concentration of 
ethanol needed to penetrate the sample within 10 seconds.

When a range of ethanol concentrations is not available, or only an approximate indication of severity is required, 
an abbreviated method using only one concentration of ethanol (i.e. 2-molar) is satisfactory (McDonald et al. 
1990). Methylated spirits at a concentration of 24 ml per 200 ml of water can be substituted for 2-molar ethanol.

Water repellence classification criteria are based upon the abbreviated MED test using 2-molar ethanol, which is 
considered adequate for paddock assessments.

Repellence Category Water and 2-Molar Ethanol Absorption Land Class
non-repellent water is absorbed in <10 seconds 1u
repellent water takes longer than 10 seconds to be absorbed; ethanol is absorbed 

in <10 seconds
2u

strongly repellent ethanol takes longer than 10 seconds to be absorbed 3u

6. Surface Soil Condition—Workability and Seedling Emergence (c) 

The structure or condition of surface soil affects seedling emergence, near-surface root growth, workability, water 
infiltration, and the potential for runoff and erosion. Classification criteria are based on morphological properties 
and simple tests as determined in the field—for more details see Assessing Agricultural Land (Maschmedt 2002). 
Surface condition classes may be used to categorise soils with respect to seedling emergence and workability. As-
sessments are best made on dry soil.

The structure of surface soil and subsoil are often different, consequently these are classified separately.

Nature of Surface Material 8
Surface Soil Condition Category: 

Degree of Limitation owing to 
Surface Physical Condition

Seedling Emergence
and Workability Land Class

—sandy texture
—friable sandy loam to sandy clay loam
—friable clay loam to clay

low satisfactory 1c

—hardsetting sandy loam to clay loam moderately low slight limitation 2c

—hardsetting and coarsely structured 
sandy loam to clay loam

—hardsetting clay
—dispersive

moderate to high moderate to high limitation 3c

—highly dispersive very high severe limitation 4c

7. Subsoil Structure—Conditions for Root Growth (p) 

The structure of subsoil affects water movement, aeration, waterholding capacity, root penetration and explora-
tion, and the potential for erosion. Classification of soil structure should account for these factors. The structure of 
subsoil and surface soil are commonly different. These differences must be noted, as must the depth to subsoil with 
structural problems. The deeper a ‘problem’ subsoil is, the less of a management issue it is.

Classification criteria are based on morphological properties and simple tests (e.g. assessment of dispersion) as 
determined in the field—for more details see Assessing Agricultural Land (Maschmedt 2002). Subsoil structure 
classes are determined by identifying the nature of the subsoil material, and its depth below the surface. Subsoils are 
equivalent to B horizons—for details on determining B horizons see McDonald et al. (1990) and Isbell (2002).

8 Texture grade explanations are given in Section 25—Soil Texture.



Nature of Subsoil Material 8
Depth to Subsoil

>60 cm 30–60 cm 20–30 cm 10–20 cm <10 cm
sandy 1p 1p 1p 1p 1p
friable sandy loam to clay loam 1p 1p 1p 1p 2p

friable clay loam to clay 1p 1p 1p 1p 2p
hard sandy loam to sandy clay 
loam

1p 1p 1p 2p 3p

hard clay 1p 1p 2p 3p 4p
class I carbonate 9 1p 1p 2p 3p 4p
class IIIA carbonate 9 1p 1p 1p 1p 2p
class IIIB, IIIC carbonate 9 1p 1p 1p 1p 1p
poorly structured sandy loam to 
clay loam

1p 1p 2p 3p 3p

dispersive 1p 2p 3p 4p 5p
highly dispersive 2p 3p 4p 5p 5p

Subsoil Structure Category: 
Degree of Limitation owing to 

Subsoil Structure

Conditions for
Root Growth

Typical Depth to
Dispersive Subsoil

Typical Depth to 
Poorly Structured
Non-Dispersive 

Subsoil

Land Class

low satisfactory >60 cm >30 cm 1p
moderately low slight limitation 30–60 cm 20–30 cm 2p

moderate moderate limitation 20–30 cm 10–20 cm 3p

high high limitation 10–20 cm <10 cm 4p

very high severe limitation <10 cm - 5p

8. Depth to Hard Rock or Hardpan (xr and xp)

Hard rock and hardpan materials underlie soil profiles, and in the case of hardpans may occur within the profile. 
They usually define the depth of plant root growth and of straightforward excavation. Rock here refers to basement 
rock underlying the soil, while hardpan refers to cemented layers in or below the profile developed via soil-forming 
processes. Unlike hard rock, hardpans are generally underlain by softer material. As this has significance from an 
excavation, water movement and plant root growth point of view, the two broad types of hard material are classi-
fied separately.

Materials are considered ‘hard’ when they are unable to be dug, or can only be dug with extreme difficulty, using 
hand tools (e.g. a crowbar).

Depth Category Classification Criteria Land Class 
(Hard Rock)

Land Class 
(Hardpan)

very deep >150 cm 1xr 1xp
deep 100–150 cm 2xr 2xp

moderate 50–100 cm 3xr 3xp
shallow 25–50 cm 4xr 4xp
very shallow 10–25 cm 5xr 5xp
extremely shallow <10 cm 6xr 6xp
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8 Texture grade explanations are given in Section 25—Soil Texture.

9 Carbonate classes as defined by Wetherby and Oades (1975).
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9. Inherent Fertility (n)

Sixty-one subgroup soils are described in this book. Each can be broadly placed into one of six inherent fertility 
classes on the basis of texture, clay mineralogy, leaching capacity, pH status and susceptibility to acidification, fine 
carbonate and ironstone content, and documented fertiliser requirements. Organic matter levels can be quite vari-
able within subgroup soils and are very dependant on management and climate; however, capacity to build organic 
matter, the usual range of levels, and likely biological activity, are also valid considerations when assessing inherent 
fertility. Categories are subjective and relative, and should only be treated as guides.

Subgroup Soil Inherent Fertility Category
Soil Group A—Calcareous Soils

soil A1—highly calcareous sandy loam low

soil A2—calcareous loam on rock moderate
soil A3—moderately calcareous loam moderate
soil A4—calcareous loam moderately low
soil A5—calcareous loam on clay moderately low
soil A6—calcareous gradational clay loam moderate
soil A7—calcareous clay loam on marl high
soil A8—gypseous calcareous loam low

Soil Group B—Shallow Soils on Calcrete or Limestone
soil B1—shallow highly calcareous sandy loam on calcrete low
soil B2—shallow calcareous loam on calcrete moderately low
soil B3—shallow sandy loam on calcrete moderate
soil B4—shallow red loam on limestone high
soil B5—shallow dark clay loam on limestone very high
soil B6—shallow loam over red clay on calcrete high
soil B7—shallow sand over clay on calcrete moderately low
soil B8—shallow sand on calcrete low
soil B9—shallow clay loam over brown or dark clay on calcrete moderate

Soil Group C—Gradational Soils with Highly Calcareous Lower Subsoil
soil C1—gradational sandy loam moderate
soil C2—gradational loam on rock high
soil C3—friable gradational clay loam high
soil C4—hard gradational clay loam high
soil C5—dark gradational clay loam very high

Soil Group D—Hard Red-Brown Texture-Contrast Soils with Alkaline Subsoil
soil D1—loam over clay on rock high
soil D2—loam over red clay high
soil D3—loam over poorly structured red clay high
soil D4—loam over pedaric red clay high
soil D5—hard loamy sand over red clay moderate
soil D6—ironstone gravelly sandy loam over red clay moderate
soil D7—loam over poorly structured clay on rock high

Soil Group E—Cracking Clay Soils
soil E1—black cracking clay very high
soil E2—red cracking clay very high
soil E3—brown or grey cracking clay high

Soil Group F—Deep Loamy Texture-Contrast Soils with Brown or Dark Subsoil
soil F1—loam over brown or dark clay moderate
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soil F2—sandy loam over poorly structured brown or dark clay moderate

Soil Group G—Sand over Clay Soils
soil G1—sand over sandy clay loam moderately low
soil G2—bleached sand over sandy clay loam low
soil G3—thick sand over clay moderately low
soil G4—sand over poorly structured clay moderately low
soil G5—sand over acidic clay low

Soil Group H—Deep Sands
soil H1—carbonate sand very low
soil H2—siliceous sand low
soil H3—bleached siliceous sand very low

Soil Group I—Highly Leached Sands
soil I1—highly leached sand very low
soil I2—wet highly leached sand very low

Soil Group J—Ironstone Soils
soil J1—ironstone soil with alkaline lower subsoil moderately low
soil J2—ironstone soil low
soil J3—shallow soil on ferricrete very low

Soil Group K—Shallow to Moderately Deep Acidic Soils on Rock
soil K1—acidic gradational loam on rock moderate
soil K2—acidic loam over clay on rock moderate
soil K3—acidic sandy loam over red clay on rock moderately low
soil K4—acidic sandy loam over brown or grey clay on rock moderately low
soil K5—acidic gradational sandy loam on rock moderately low

Soil Group L—Shallow Soils on Rock
soil L1—shallow soil on rock moderately low

Soil Group M—Deep Uniform to Gradational Soils
soil M1—deep sandy loam moderate
soil M2—deep friable gradational clay loam very high
soil M3—deep gravelly soil moderately low
soil M4—deep hard gradational sandy loam moderate

Soil Group N—Wet Soils
soil N1—peat moderate
soil N2—saline soil (high to extreme salinity) not applicable
soil N3—wet soil (low to moderately high salinity) highly variable

Soil Group O—Volcanic Ash Soils
soil O1—volcanic ash soil very high

General classification criteria for inherent fertility are given in the table below. Map units or map unit components 
are rated using these criteria.

Inherent Fertility Category Broad Soil Characteristics and Management Implications Land Class
very high Usually clay loam or clay. Very high productive potential. Maintenance nitrogen and 

phosphorus needed. Other nutrients as required.
1n

high Non-leached, non-acidic loam to clay loam. High productive potential. Mainte-
nance nitrogen and phosphorus needed. Other nutrients as required.

1n

moderate Leached or acidic loam; or calcareous loam. Nutrition should not limit productivity 
provided regular monitoring is maintained.

2n
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moderately low Moderately leached sand-over-clay, highly calcareous sandy loam or acidic sandy 
loam. Annual applications of several nutrients needed for optimum productivity. 

3n

low Moderately leached sand, highly leached sand-over-clay, acidic ironstone soil or very 
highly calcareous sandy loam. Arable, but low fertility limits productivity even under 
a rigorous fertiliser program.

4n

very low Sands: highly leached or very highly calcareous. Very low productive potential; 
semi-arable at best.

5n

10.  Toxic Elements—Boron, Sodium and Aluminium (tB, tNA and tAL)

Excessive levels of boron (B), sodium (Na) and aluminium (Al) are used to classify land and soils on the basis of 
their toxicity to plants.

Toxicity Category
Classification Criteria

Land ClassDepth to Boron 10

>15 mg/kg Depth to ESP 11 >25 Extractable Aluminium 12 
in Rootzone

low >100 cm >100 cm <2 mg/kg 1t
moderate 50–100 cm 50–100 cm 2–4 mg/kg 2t

high 25–50 cm 25–50 cm >4 mg/kg 3t
very high 10–25 cm 10–25 cm – 4t
extreme <10 cm <10 cm – 5t

11.  Acidity (h) and Alkalinity (i)

Surface soil and subsoil are classified for acidity or alkalinity. This is done according to the pH of the upper 10 cm 
(surface soil), and that of the depth range 30 to 80 cm (nominal subsoil). Classifications account for surface buffer-
ing capacity. Low buffering textures are sand, loamy sand or light sandy loam. Textures of sandy loam and finer are 
considered to have moderate to high buffering capacities.

pH Category pHCaCl2
pHH2O

strongly acid <4.5 <5.5
acid 4.5–5.4 5.5–6.4

neutral 5.5–6.9 6.5–7.9
alkaline 7.0–8.5 8.0–9.2
strongly alkaline >8.5 >9.2

Acidity Classification Criteria
Land Classes

pH of Surface Soil (0–10 cm) 13 pH of Subsoil (30–80 cm) 13

non-acidic alkaline 1>1h
neutral 1>2h

acid to strongly acid 1>3h, 1>4h

acid—moderate to high buffering capacity alkaline 2>1h
neutral 2>2h
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10 Hot 0.01- molar CaCl2 extractable.

11 ESP = exchangeable sodium percentage.

12 0.01- molar CaCl2 extractable (the figures are a guide only, as species tolerance to aluminium is highly variable).

13 The most limiting pH value within a depth zone is used for classification purposes.



acid—moderate to high buffering capacity acid 2>3h
strongly acid 2>4h

acid—low buffering capacity alkaline 3>1h
neutral 3>2h

acid 3>3h
strongly acid 3>4h

strongly acid—moderate to high buffering capacity neutral 4>2h
acid 4>3h

strongly acid 4>4h
strongly acid—low buffering capacity acid 5>3h

strongly acid 5>4h

Alkalinity Classification Criteria
Land Class

pH of Surface Soil (0–10 cm) 13 pH of Subsoil (30–80 cm) 13

neutral or acid neutral or acid 1>1i
alkaline 1>2i

strongly alkaline 1>3i
alkaline alkaline 2>2i

strongly alkaline 2>3i
strongly alkaline (10–30 cm) strongly alkaline 3>3i

strongly alkaline strongly alkaline 4>3i

12.  Acid Sulfate Soils (j)

Land and soils are classified according to their potential to develop acid sulfate conditions (usually resulting from 
the drainage of wet coastal land)—for more information see Assessing Agricultural Land (Maschmedt 2002).

Acid Sulfate Potential Categories Land Class
no potential for development of acid sulfate conditions 1j
potential for development of localised acid sulfate conditions 4j
possible potential for development of acid sulfate conditions—inland situations ?j
potential for development of acid sulfate conditions over more than 50% of area 5j

13.  Carbonates—Surface and Subsoil (kA and kB)

Two sets of classification criteria are used—one for surface soil and one for subsoil. Strength of reaction to 1-molar 
hydrochloric acid (HCl), and depth to strong reaction, are used as criteria. Fine carbonate is the carbonate form 
of interest here, and consists of sand, silt and clay size particles within the soil matrix. Fine carbonate within a soil 
layer can be uniformly distributed throughout or concentrated within light-coloured, soft segregations.

A surface soil carbonate classification provides useful information about likely nutritional disorders in plants, while 
subsoil carbonate classification is useful for assessing land with regard to carbonate sensitive crops (e.g. lupins), 
possible subsoil nutritional imbalances, drainage characteristics, herbicide persistence, and the efficacy of some 
pesticides—for more information see Assessing Agricultural Land (Maschmedt 2002).

Land is classified for surface carbonate according to fine carbonate content, as detected by acid reaction.
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Classification Criteria
Land Class

Surface Carbonate Category Reaction to 1-Molar HCl
non- to slightly calcareous nil 1ka
moderately to highly calcareous slight to moderate 2ka
very highly calcareous strong 3ka

Land is classified for subsoil carbonates according to depth to a very highly calcareous layer (i.e. strong efferves-
cence upon application of 1-molar HCl).

Classification Criteria
Land Class

Depth Category Depth to Strong Reaction to 1-Molar HCl
deep >60 cm 1kb
moderate 30–60 cm 2kb
shallow <30 cm 3kb

14.  Salinity Induced by Watertable (s)

Land is classified according to vegetative indicators, depth to watertable, and the electrical conductivity of the soil 
saturation extract (ECe). The nature of vegetation growing on a site is an excellent indicator of severity of salinity. 
Depth to watertable at a site can be directly observed or inferred from other indicators and local knowledge of 
groundwater. Electrical conductivity is most commonly measured using an EC1:5 test. Various conversion factors 
are then frequently used to convert EC1:5 conductivity data to ECe conductivity data—for more information see 
Assessing Agricultural Land (Maschmedt 2002). Ratings are made according to the highest levels of salinity in the 
upper 50 cm of the profile, and in the 50 to 100 cm zone.

There will inevitably be uncertainties in some situations as to whether salinity is the result of naturally high lev-
els of salt in the soil (that are not associated with shallow groundwater; see Section 15—Dry Saline Land), or of 
near-surface saline groundwater, or both. This classification is to be used where watertables are definitely, or could 
conceivably be, having an effect on soil salinity. If there is doubt about the cause of salinity, entries can be made for 
both Salinity Induced by Watertable (s) and Dry Saline Land (v).

Salinity
Category

Classification Criteria
Land Class

Watertable Vegetative Indicators Indicative ECe
(dS/m) 14

low none No evidence of salt effects. <2 (surface)
<4 (subsoil)

1s

moderately low usually deeper 
than 2 m

Subsoil salinity—deep-rooted horticultural species and 
pasture legumes affected.

<4 (surface)
4–8 (subsoil)

2s

moderate shallower than 
2 m, capillary 
effect reaches 
into rootzone

Subsoil salinity and raised topsoil levels—many field 
crops and lucerne affected. Halophytic species such as 
sea barley grass are often evident.

4–8 (surface)
8–16 (subsoil)

3s

moderately 
high

seasonally 
within 1 m

of the surface

Too salty for most field crops and lucerne. Halophytes 
are common: especially sea barley grass; curly rye grass 
and salt-water couch also commonly occur. Strawberry 
clover productivity is diminished.

8–16 (surface)
16–32 (subsoil)

4s

high seasonally near 
surface

Land dominated by halophytes with bare areas. Sea bar-
ley grass often dominates; salt-water tea-tree or saltbush 
may be prevalent; samphire and ice plant are often 
evident. Land will support highly salt tolerant produc-
tive species such as puccinellia and tall wheat grass.

16–32 (surface)
>32 (subsoil)

5s
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very high near surface 
most of year

Land is too salty for any productive plants and supports 
only samphire, salt-water tea-tree (high rainfall areas) 
or other extreme halophytes.

>32 (surface)
any (subsoil)

7s

extreme near or at 
surface most

of year

Bare salt-encrusted surface. any 8s

Land is also classified according to the proportion affected by patches of high, very high or extreme salinity.

Salinity Class of Majority of Area
Proportion of Land Affected by Patches of High to Extreme Salinity (5s, 7s and 8s)

Up to 2% 2–10% 10–50%
1s 1os 1+s 1xs
2s 2os 2+s 2xs

3s 3os 3+s 3xs
4s 4os 4+s 4xs
5s - - -
7s - - -
8s - - -

15.  Dry Saline Land (v)

Dry saline land is classified according to the level of soil salinity, qualified where relevant with an estimate of the 
proportion of land affected by highly saline ‘magnesia’ patches. This classification is only to be used for land where 
it is known that watertables are not influencing soil salinity. If there is doubt about the cause of salinity, entries can 
be made for both Dry Saline Land (v) and Salinity Induced by Watertable (s) (see Section 14—Salinity Induced 
by Watertable).

Salinity Category
Classification Criteria (depth below surface)

Land Class
Indicative ECe (dS/m) Vegetative Indicators

low surface <2
subsoil <4

no apparent effects 1v

moderately low surface 2–4
subsoil 4–8

some wheat yield depression, but no 
vegetative indication 

2v

moderate surface 4–8
subsoil 8–16

halophytes usually evident 3v

moderately high surface >8
subsoil >16

halophytes predominate 4v

high any >50% bare (‘magnesia’) ground 7v

Land is also classified according to the proportion affected by highly saline ‘magnesia’ patches.

Salinity Class of Majority of Area
Proportion of Land Affected by Bare ‘Magnesia’ Patches

Up to 2% 2–10% 10–50%
1v 1ov 1+v 1xv
2v 2ov 2+v 2xv

3v 3ov 3+v 3xv
4v 4ov 4+v 4xv
7v - - -
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16.  Scalding (z)

The classification of scalded land is based on the proportion of bare ‘scalded’ soil within the total affected area. 
Scalding refers to areas where the surface soil has been eroded, exposing subsurface material which is physically 
and/or chemically hostile to plant growth. The resulting bare surface is susceptible to further erosion, and may shed 
sufficient water to cause off-site erosion. Scalding is primarily a condition affecting land in low-rainfall environ-
ments.

‘Magnesia’ patches, which are bare areas caused by high concentrations of soluble salts that are not associated with 
shallow groundwater, are considered separately (see Section 15—Dry Saline Land). Similarly, bare ground caused 
by high concentrations of soluble salts associated with saline groundwater, is not considered scalded land in this 
assessment (see Section 14—Salinity Induced by Watertable).

Scalding Category Criteria Land Class
none no scalding apparent 1z
minor up to 5% of area is scalded 2z

moderate between 5 and 10% of area is scalded 4z
high between 10 and 50% of area is scalded 5z
severe >50% of area is scalded 7z

17.  Water Erosion Potential (e)

Water erosion potential is assessed according to soil erodibility and slope—for more information and full assess-
ment criteria see Assessing Agricultural Land (Maschmedt 2002).

Water Erosion Potential 
Category Implications Land Class

low no special management needed 1e
moderately low modified surface management needed 2e

moderate engineering works needed (e.g. contour banks) 3e
moderately high semi-arable 4e
high non-arable 5e
very high steep—non-arable, non-traversable 6e
extreme very steep—non-arable, non-productive 7e

18.  Wind Erosion Potential (a)

Land is classified with respect to wind erosion potential according to rainfall zone, soil erodibility, depth of sand, 
and sandhill height and shape—for more information and full assessment criteria see Assessing Agricultural Land 
(Maschmedt 2002).

Wind Erosion Potential 
Category Implications Land Class

low wind erosion should not be a significant problem 1a
moderately low adoption of conservative tillage practices should minimise erosion 2a

moderate reduced tillage, early sowing, modified rotations, etc., needed to minimise 
erosion 

3a

moderately high specialised crops (e.g. cereal rye) and well-managed pasture phases needed 4a
high land is non-arable, careful grazing management essential 5a
extreme land should not be used for cropping or grazing 7a
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19.  Mass Erosion—Gullying (g) and Landslip (l)

Gullying is assessed according to the proportion of land affected by gully or stream bank erosion.

Extent of Gully or Stream Bank Erosion—Landscapes Land Class
nil 1g
<5% of land affected 2g

5–10% of land affected 3g
10–20% of land affected 4g
>20% of land affected 7g

Gully Stability—Individual Water Courses
stable 5xg
unstable and/or eroding 7xg

Assessment of landslip entails the identification of land with potential for movement, and delineation of land 
which is already affected—for more information and full assessment criteria see Assessing Agricultural Land 
(Maschmedt 2002).

Extent or Potential of Landslip Land Class
nil, and no potential 1l
nil, but with potential 4l
up to 5% of land affected 5l
>5% of land affected 7l

20.  Rockiness (r)

Land is assessed according to the degree of disruption to land management and the limitations to land use caused 
by surface rock and stone and rocky outcrop.

Degree of Rockiness or Stoniness Extent of Stone or Rock Outcrop and Management Implications Land Class
low Arable. Nil to minor surface stone. No outcrop. 1r
moderately low Arable. Sufficient stones or rocks to interfere with tillage and cause exces-

sive implement wear, but stone ‘picking’ or rolling is not necessary for most 
uses. No rock outcrop.

2r

moderate Arable. Sufficient stones to necessitate stone ‘picking’ or rolling for cultiva-
tion; or less than 10% rock outcrop, concentrated in reefs.

3r

moderately high Semi-arable. Sufficient stones to significantly impact upon farming 
practices (>50% loose surface stone); or between 10 and 50% rock outcrop 
concentrated in reefs, but allowing cultivation between reefs.

4r

high Non-arable. Too stony or rocky for cropping, but some pasture improve-
ment is possible using standard equipment.

5r

very high Non-arable. Too rocky for machinery access—non-traversable. 6r
extreme Non-arable. Rockland—rock pavements and rock faces. 8r

21.  Exposure (y)

Land is classified into three categories that distinguish highly exposed inland and coastal land from land with 
moderate to low levels of exposure.
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Exposure Categories Land Class
low 1y
moderate—plateaux, escarpments, upper slopes, moderate height to high sandhills 2y
high—coastal 3y

22.  Potential for Flooding (f )

Land is classified according to whether or not there is a potential for flooding. No frequency, duration or severity 
ratings are attempted.

Potential for Flooding Categories Land Class
no 1f
yes 2f

23.  Effective Rootzone Depth (d)

The emphasis is on irrigated crops. Five horticultural crop-type groupings are considered, as there is significant 
variation between crops in their ability to tolerate adverse soil conditions. The crop-type groups are:

ca sensitive crops such as citrus and avocados (dca)
cb intermediate crops such as stone fruits, almonds and pome fruits (dcb)
cc hardy crops such as grapevines and olives (dcc)
cd annual root crops such as potatoes, carrots and onions (dcd)
ce annual above-ground crops such as brassicas (dce).

Classes for potential rootzone depth are assessed for each of the five horticultural crop-type groupings. The range 
of factors considered include subsoil structure, underlying rock and hardpans (e.g. calcrete), stones, salt and toxic 
elements, pH, subsoil carbonates, and inherent fertility.

Depth Category Depth to Limiting Condition Land Class
deep >100 cm

80–100 cm
60–80 cm
50–60 cm

1d
2d
3d
4d

moderately deep 40–50 cm 5d

moderate 30–40 cm 6d
moderately shallow 20–30 cm 7d
shallow <20 cm 8d

24.  Deep Drainage (b)

The classification of deep drainage is based on the depth to an impeding clay layer (e.g. Blanchetown Clay or 
equivalent) that restricts downward water movement. The capacity of soil and underlying material to allow excess 
water to move downwards into underlying sediments or fractured rock is critical on irrigated land to prevent the 
development of salinity and/or waterlogging in or below the profile.

Depth to Impeding Layer Land Class
>150 cm 1b
100–150 cm 2b
50–100 cm 3b
25–50 cm 4b
0–25 cm 5b

352



25.  Soil Texture

Texture refers to the relative proportions of sand, silt and clay size particles within the soil matrix of a soil layer. Of 
these, the content of clay-size particles is the most important, as it is usually the prime determinant of soil behav-
iour (together with clay mineralogy). The size range of these particles is given below:

coarse sand 2–0.2 mm
fine sand 0.2–0.02 mm
silt   0.02–0.002 mm
clay   <0.002 mm.

The soil matrix consists of particles less than 2 mm in size, while the coarse fraction contains larger size profile 
content (e.g. gravel).

Texture is determined in the field by manipulating a moist ball of soil between the fingers and thumb and assessing 
its sandiness and strength. Particle size distribution can also be determined using laboratory methods, and while 
these more accurately determine relative proportions of particle size, they do not discern actual soil behaviour in 
the paddock as well as a field texture assessment. Texture influences many land and soil characteristics and at-
tributes including stability, waterholding capacity, nutrient-retention capacity, erodibility, permeability, workability 
and seedling emergence.

There are fifteen base texture grades given in McDonald et al. (1990), which can also be modified using a range of 
qualifiers. Each texture grade can have coarse sandy, fine sandy, heavy, light and silty variations. [Textures with silt 
fractions of greater than 25% are uncommon in South Australia (e.g. silty loam, silty clay loam and silty clay), and 
mostly occur in soils formed in Recent alluvium or in subsoils formed from silt-rich rock.] Base texture grades have 
been aggregated into eight key classes for land and soil description, mapping and classification purposes in South 
Australia. In addition, there are four primary texture classes: sandy, loamy, clay loamy and clayey.

Primary 
Texture 
Class

Key 
Texture 
Class

Texture Grades 
included in

Texture Classes
General Description of the Feel of a Moist Ball of Soil Approximate 

Clay Content

sandy s sand Coherence nil to very slight, cannot be moulded; single grains ad-
here to fingers.

<5%

ls loamy sand, clayey 
sand, light sandy 

loam

Slight coherence; more finely textured samples are sticky when wet 
and discolour fingers with clay stain; often many sand grains adhere 
to fingers; will form ribbon approximately 5–15 mm long. Light 
sandy loam is included as it behaves more like a sandy soil than a 
loamy one.

3–12%

loamy sl sandy loam Coherent but very sandy to touch; sand grains are readily visible; 
will form ribbon approximately 15–25 mm long.

10–20%

l loam, silty loam, fine 
sandy loam (heavy), 
fine sandy clay loam 

(light)

Loam: coherent and spongy; smooth feel with no obvious sandi-
ness; greasy feel if high in organic matter; will form ribbon about 
25 mm long. Fine sandy loam has discernible sandiness and forms 
a slightly shorter ribbon. Fine sandy clay loam (light) is included as 
it behaves more like a loamy soil than a clay loamy one.

15–25%

clay 
loamy

scl sandy clay loam Strongly coherent; sandy to touch; sand grains are visible; will form 
ribbon 25–40 mm long.

20–35%

cl clay loam, silty clay 
loam, fine sandy clay 

loam

Clay loam: coherent and plastic; smooth to manipulate; will form 
ribbon 40–50 mm long. Fine sandy clay loam has discernible sandi-
ness and may form a slightly shorter ribbon.

25–35%

clayey cn non-cracking clay Soil surface does not form obvious cracks upon drying. Smooth and 
plastic; resistant to shearing; will mould into rods; light clay will 
form ribbon 50–75 mm long, medium to heavy clays form a longer 
ribbon, while some heavy clays are very difficult to manipulate and 
ribbon.

>35%

cc cracking clay Soil surface cracks upon drying. Otherwise, as for non-cracking 
clay.

>35%
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26.  Group and Subgroup Soils

Soil profiles are assigned to group and subgroup soil classes. There are fifteen Soil Group classes at a primary level 
and sixty-one subgroup soil classes at a secondary level. Subgroup soils are also simply known as ‘soils’. Groups 
contain from one to nine subgroup soils. This system of soil categorisation is used for land and soil description, 
mapping, classification and communication purposes. Groups and subgroup soils are the foci of this book. They are 
listed in Section 9 of this appendix under the heading ‘Inherent Fertility’ (also see Introduction Section BIII and 
the Soil Group chapters in this book). The codes A to O are used for the Soil Groups, and A1, A2, A3 through 
to O1 for subgroup soils. Subgroup soils are linked to their respective groups by the first letter of their code. For 
guidelines on assigning a known soil profile to a group or subgroup soil see Appendix 2—Soil Key.
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Appendix 6—South Australian Soil Surveys

I Overview

This appendix contains a comprehensive list of soil and land surveys relevant to South Australia. Section II sum-
marises the work of the State Land and Soil Mapping Program (also see Introduction Sections A4, BI 3), and 

includes a list of available mapping themes as well as an overview of the methodology used. Section III lists other 
soil and land surveys and related work, and is based on a report compiled by Bill Matheson (former Senior Soils 
Officer with the SA Dept of Agric.) in 1980. A number of works not previously listed have been added, and the 
list has been revised and updated. [Of note is the addition of the SA Department of Agriculture series ‘Agriculture 
in South Australia’ (1965 and 1970), and the SA Department of Agriculture and Fisheries series of the same name 
(1975–78). Although not soil surveys, these works provide excellent overviews of land use and the general nature 
of land and soils on a district-by-district basis, and usually include a small-scale, generalised soil map. Generalised 
land use has not changed significantly in most areas since these works were published (particularly in drier areas or 
where irrigation is not an option). These references are marked with an asterisk (*) in Section III.]

Until about 1980, the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Division of Soils, 
and its predecessor the Council for Scientific and Industrial Research (CSIR), had considerable involvement in soil 
and land survey work in this state. However, since that time, CSIRO involvement has been minimal, and South 
Australian Government involvement has increased, as evidenced by the major body of work produced via the State 
Mapping Program, of which the component relating to the categorisation and description of soil classes is pre-
sented in this book. [See Introduction Section BI for a region-by-region summary of soil survey work prior to the 
State Mapping Program, and for a summary of the outcomes and achievements of the mapping program itself.]

Consistent and seamless spatial information—describing land systems, soil landscapes and a range of land and 
soil attributes including soil classes—has been produced at intermediate levels of scale for all of South Australia’s 
agricultural lands via the State Mapping Program. Many older surveys were used to varying degree for additional 
and background information, sometimes to assist with the formulation of concepts and descriptions, and very oc-
casionally as a source of map unit boundaries. Works used to any significant extent are marked with a hash (#) in 
Section III. Geological maps from the Geological Survey of South Australia (Minerals and Energy Resources, 
various dates) were also widely consulted, but are not listed here.

The mapping from several of the South Australian Government surveys listed in Section III was incorporated into 
State Mapping Program coverages. However, map units used in this way were reinterpreted, and descriptions re-
written and expanded, particularly through the addition of land and soil attribute data. Surveys so used are marked 
with a double hash (##) in Section III.

Although many older surveys include mapping that has been superseded by the work of the State Mapping Program, 
often they still contain much useful information. Older surveys with mapping at larger (more detailed) scales 
than mapping program work, or in areas not covered by it, can be of great value because of the extra information 
provided. The areas of significance not mapped by the State Mapping Program are the arid areas (although some 
national-format attributes have been developed within refined land system boundaries—see <www.asris.csiro.au>) 
and the central part of the Adelaide metropolitan area.

The structure of the remainder of this appendix is given below.

II The State Land and Soil Mapping Program

1. Summary of methodology
2. Soil characterisation site investigations and Soil Pit Field Days
 2.1 Analyses
 2.2 The State Soil Archive
 2.3 Soil Pit Field Days
3. Mapping themes
 3.1 Baseline mapping themes and corresponding codes
4. Mapped areas by mapping region and mapsheet
 4.1 Eyre Peninsula
 4.2 Northern Agricultural Districts
 4.3 Yorke Peninsula
 4.4 Mount Lofty Ranges
 4.5 Kangaroo Island
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 4.6 Murray Mallee and Upper South East
 4.7 South East (Mid and Lower)
5. Land and soil information on CD and DVD

III Other Soil and Land Surveys and Related Work

1. Major overviews of soil and land survey work in Australia
2. Soil and land classification, general surveys and related works
3. Regional surveys
 3.1 Eyre Peninsula
 3.2 Northern Agricultural Districts and Yorke Peninsula
 3.3 Mount Lofty Ranges and Kangaroo Island
 3.4 Murray Mallee (including the Riverland)
 3.5 Lower Murray and adjacent areas
 3.6 South East
 3.7 Pastoral areas
 3.8 Metropolitan and adjacent areas

II The State Land and Soil Mapping Program

The State Land and Soil Mapping Program was funded by the Government of South Australia in partnership 
with the National Soil Conservation Program, the National Landcare Program, and the Natural Heritage 

Trust. Some later developments have been partly funded by the National Action Plan for Salinity and Water 
Quality, the Cooperative Research Centre for Plant-Based Management of Dryland Salinity, and the Australian 
Collaborative Land Evaluation Program. The bulk of the mapping and documentation, as well as the development 
of methodologies and concepts, occurred between 1986 and 2001. The State Mapping Program, however, had its 
beginnings in 1976 with soil survey and mapping work conducted by David Chittleborough, David Maschmedt 
and Malcolm Wright in the area defined by the proposed Monarto town site (Chittleborough et al. 1976), and by 
David Maschmedt in the area defined by the Monarto 1:50 000 scale mapsheet.

Comprehensive, consistent and seamless land and soil information has been developed by the State Mapping 
Program for the whole of South Australia’s agricultural zone. Maintenance, development, interpretation and 
updating of this information are on-going.

1.  Summary of Methodology

Maps and land descriptions were developed using 1:40 000 scale aerial photography, existing geology and soil maps, 
and data collected during field investigations. Field work has been conducted to determine the characteristics of the 
various soils, landforms and landscapes identified by stereoscopic interpretation of aerial photographs. Field assess-
ments include descriptions of soils and corresponding sites. Morphological descriptions of soils have been made to 
depths of up to 200 cm, depending on the nature of the soil. Carbonates and pH have also been tested in the field. 
Most soil profiles have been classified according to The Australian Soil Classification (Isbell 1996, and later, 2002). 
Soil and site descriptions have been made in accordance with the standards set out in the Australian Soil and Land 
Survey—Field Handbook (McDonald et al. 1990).

Over 28 000 soils and corresponding sites have been described (including descriptions of vegetation). The char-
acteristics of many more sites and landscapes have been observed and noted during field investigations, and on 
aerial photographs after stereoscopic examination. Laboratory analyses of pH, electrical conductivity and boron 
have been made on selected soil samples. Moreover, detailed chemical analyses have been conducted on horizon 
samples from almost 1000 soil characterisation sites from across Southern South Australia (see Section 2 below). 
Knowledge gained from data, field observations, as well as aerial photograph interpretation guided the formulation 
of land system and soil landscape boundaries and descriptions, as well as the development of land and soil attribute 
data—using criteria developed over the course of the mapping program in the case of state or standard format 
attributes (see Appendix 5; Maschmedt 2002), or criteria developed nationally in the case of national-format at-
tributes (see Hall and Maschmedt 2008; McKenzie et al. 2005; <www.asris.csiro.au>). All spatial information is 
stored, accessed and analysed using GIS technology.
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2.  Soil Characterisation Site Investigations and Soil Pit Field Days

Almost 1000 soil characterisation sites have been fully described, photographed, sampled and chemically charac-
terised. These data, as well as interpretations relating to land-use potential, land management and soil conservation, 
are available on CD and DVD (Soil and Land Information 2002a; Soil and Land Program 2007b). Soil charac-
terisation sites provide a foundation of detailed soil chemical data for extrapolation to similar sites and materials, 
and so have greatly enhanced mapping and assessments of land and soil attribute features within soil landscape 
map units (see Appendix 5).

2.1  Analyses

Funding constraints only allowed for very few soil physical analyses, as these are generally very expensive and time 
consuming. However, core chemical analyses were performed on soil horizon samples from soil characterisation 
sites, and these were supplemented by additional analyses where required (e.g. extractable aluminium on strongly 
acidic soils). Most analytical work was conducted as part of a collaborative exercise between CSIRO Land and 
Water (formerly Division of Soils) and the State Land and Soil Mapping Program, at the CSIRO Analytical Serv-
ices Laboratory, Waite Campus, Adelaide. The bulk of analyses performed after the end of the collaborative project 
with CSIRO in 1997 were conducted at the CSBP Soil and Plant Analysis Laboratory in Western Australia. Some 
early analyses were performed at the former State Chemistry Laboratory, while a few were carried out at the former 
Northfield Research Laboratory (SA Department of Agriculture). Up until 1997, fine carbonate content and satu-
ration paste electrical conductivity analyses (ECe) were performed at the former Cleve Research Laboratory (SA 
Department of Agriculture, PISA and then PIRSA). Some analyses have also been carried out at the Analytical 
Crop Management Laboratory at the Loxton Research Centre (SA Department of Agriculture, PISA and now 
PIRSA). Several other laboratories also provided minor chemical analytical services.

A summary of chemical analyses performed on soil samples from individual soil horizons, including the main 
methods used, is given below:

• pHH2O

 [1:5 soil–water suspension.]

• pHCaCl2

 [1:5 soil–water suspension, with the addition of 0.5-molar CaCl2 to bring to 0.01-molar CaCl2.]

• Electrical conductivity: EC1:5

 [1:5 soil–water suspension.]

• Electrical conductivity: ECe
 [Saturation paste extract method.]

• Organic carbon content
 [Heanes modified or unmodified Walkley and Black dichromate oxidation, especially where samples are 

high in carbonate and low in organic carbon—the quantity of chromic ions produced is proportional to the 
organic carbon oxidised and is measured colorimetrically. The high frequency induction furnace method, 
measuring CO2 using an infrared detector, has been used on many acidic and neutral soils, and also on some 
samples containing carbonate, where the carbonate content of a subsample is determined by measuring CO2 
volume evolved on treatment with acid, with organic carbon content determined by the difference.]

• Nitrate and ammonium nitrogen
 [1:5 soil – 2-molar KCl extracting solution, with the nitrate and ammonium nitrogen concentration of the 

extract measured colorimetrically and simultaneously using an auto analyser. Performed on a range of soils.]

• Fine carbonate content
 [Digestion with HCl and titration with NaOH. Also manometric measurement of CO2 liberation after 

treatment with acid.]

• Extractable phosphorus
 [1:100 soil – 0.5-molar pH 8.5 NaHCO3 extracting solution—Colwell method. After filtering, the extract concen-

tration of phosphate (PO4
3–) is determined colorimetrically using the molybdate blue colour on an auto analyser.]
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• Extractable potassium
 [The filtered extract from the phosphorus determination is diluted five times with water, and the potassium 

concentration determined using atomic absorption spectrophotometry (AAS).]

• Extractable sulfur
 [3:20 soil – 0.25-molar KCl extracting solution at 40°C (Blair et al. 1991). Also 1:50 soil – 0.01-molar pH 

4.0 Ca(H2PO4)2 extracting solution. The sulfur concentration of the extract is determined using inductively 
coupled plasma optical emission spectroscopy (ICPOES). Performed on a range of soils.]

• Extractable boron
 [1:2 soil – hot 0.01-molar CaCl2 extracting solution, with the boron concentration of the extract determined 

using inductively coupled plasma optical emission spectroscopy (ICPOES) or colorimetrically.]

• Chloride
 [1:5 soil–water suspension extraction, with the chloride concentration of the extract determined using 

inductively coupled plasma optical emission spectroscopy (ICPOES) or colorimetrically. Performed on a 
range of soils.]

• Exchangeable cations (Ca, Mg, Na, K)
 [1:10 soil – 1-molar pH 7 NH4Cl extracting solution or 1:20 leaching for acidic and neutral soils; or 1-

molar pH 8.5 NH4Cl in 65% ethanol where soil pHH2O >7.4, with pretreatment for soluble salts. Also 1:10 
soil – 0.1-molar NH4Cl and 0.1-molar BaCl2 extraction of exchangeable bases. The calcium, magnesium, 
sodium and potassium concentrations of the extract or leachate are determined using atomic absorption 
spectrophotometry (AAS) or inductively coupled plasma optical emission spectroscopy (ICPOES).]

• Cation exchange capacity
 [As for exchangeable cations, followed by leaching with 1.5-molar KNO3 and 0.25-molar Ca(NO3)2 and 

automated analysis of NH4
+ and Cl– ions in the leachate to determine cation exchange capacity.]

• Trace elements (Cu, Fe, Mn, Zn) DTPA

 [1:2 soil – pH 7.3 DTPA extracting solution (0.005-molar DTPA, 0.01-molar CaCl2 and 0.1-molar TEA), 
with the copper, iron, manganese and zinc concentrations of the extract determined using inductively coupled 
plasma optical emission spectroscopy (ICPOES) or atomic absorption spectrophotometry (AAS).]

• Trace elements (Cu, Fe, Mn, Zn) EDTA

 [1:5 soil – 0.02-molar pH 4.5 EDTA extracting solution, with the copper, iron, manganese and zinc 
concentrations of the extract determined using inductively coupled plasma optical emission spectroscopy 
(ICPOES) or atomic absorption spectrophotometry (AAS)—Greenhill (1985). Performed in place of DTPA 
analysis on many acidic soil samples.]

• Extractable aluminium
 [1:5 soil – 0.01-molar CaCl2 extracting solution (Bromfield 1987), with the aluminium concentration of the 

extract determined using inductively coupled plasma optical emission spectroscopy (ICPOES). Performed on 
many acidic soils, especially where strongly acidic.]

• Exchangeable aluminium
 [1:10 soil – 1-molar KCl extracting solution, with the aluminium concentration of the extract determined 

via titration procedures. Also, 1:10 soil – 0.1-molar NH4Cl and 0.1-molar BaCl2 extraction of exchangeable 
bases, with the aluminium concentration of the extract determined using inductively coupled plasma optical 
emission spectroscopy (ICPOES). Performed on some acidic soils, especially where strongly acidic.]

• Reactive iron
 [1:33 soil – 0.2-molar pH 3.0 oxalate extracting solution (0.114-molar (COONH4)2.H2O and 0.086-

molar (COOH)2.H2O), with the iron concentration of the extract determined using atomic absorption 
spectrophotometry (AAS). Performed on a range of soils. Especially diagnostic for ironstone soils as an 
indicator of phosphorus fixation.]

In addition, particle size analyses were performed on a small number of samples. Unless otherwise referenced, 
details of analytical methods are documented in Rayment and Higginson (1992).
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2.2  The State Soil Archive

The State Soil Archive repository contains dried and ground samples from soil characterisation sites from across 
Southern South Australia. It houses over 6000 soil horizon samples from almost 1000 characterisation sites. These 
sites have been described and geo-referenced. [They have been geo-referenced using the Australian Geodetic 
Datum 1984 (AGD84) in conjunction with the Australian Map Grid 1984 (AMG84), and subsequently the Geo-
centric Datum of Australia 1994 (GDA94) in conjunction with the Map Grid of Australia 1994 (MGA94).] All 
samples have undergone comprehensive chemical analyses (see Section 2.1), and all corresponding soil horizons 
have had their morphology described in the field according to McDonald et al. (1990).

This repository is an important state asset. As time goes by, it should become increasingly important with respect 
to environmental monitoring and climate change studies. Samples have already been used to help develop new 
analytical techniques of soil testing. CSIRO Land and Water, with the assistance of funding provided by the 
Grains Research and Development Corporation (GRDC), has used State Soil Archive samples as standards in the 
development of Mid Infra Red (MIR) spectroscopy for soil testing. MIR spectroscopy will allow rapid and non-
destructive prediction of a wide range of soil properties, and should greatly improve the capacity to monitor and 
assess the state of our natural resources.

2.3  Soil Pit Field Days

The vast majority of soil characterisation sites have been used as foci at Soil Pit Field Days, where soil morphologi-
cal and chemical data have been presented to, and interpreted for, land managers and others, particularly in relation 
to land-use limitations and potential, as well as paddock and catchment level natural resource management. Over 
200 Soil Pit Field Days have been held across Southern South Australia since 1990.

The authors of this book have been the compilers and predominant describers of soil and site information from 
characterisation sites. However, other professional and technical staff have made significant contributions to soil 
characterisation site investigations, in particular, the state government staff (PIRSA, DWLBC or former SA De-
partment of Agriculture) listed below:

• Andy McCord
• Brian Hughes
• Peter Jeffery
• Melissa Cann
• Ken Wetherby
• Glenn Bailey
• Colin Cichon
• Tony Wilson.

The authors have also been the main protagonists of, and presenters at, Soil Pit Field Days: David Maschmedt has 
been the lead player at the majority of these events. In addition, a considerable number of individuals and groups 
have organised and promoted Soil Pit Field Days. This work includes liaising with farmers, selecting sites, arrang-
ing excavations and restoration of sites after the event, and, sometimes, addressing the gathering on the day as 
well. Of particular note are the regional state government professional staff (PIRSA or former SA Department of 
Agriculture) who organised a considerable number of these days:

• David Woodard
• Mary-Anne Young
• Brian Hughes
• Glenn Bailey
• Andrew Harding
• Melissa Cann
• Lyn Dohle
• Ken Wetherby.

A great number of other individuals have assisted with organisation of Soil Pit Field Days, have presented techni-
cal knowledge to field day gatherings, or have assisted with soil characterisation site investigations—in particular, 
those listed below. [Unless otherwise indicated, these are current or former state government professional and 
technical staff—mostly PIRSA or former SA Department of Agriculture.]

• Ross Britton
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• Peter Butler
• Greg Cock
• Trevor Dillon
• Nick Dry (Phylloxera and Grape Industry Board of South Australia)
• Martyn England
• Peter Fairbrother
• Giles Forward
• Jenny Hanna
• Dr Wayne Hudnall (Louisiana State University, USA)
• Lian Jaensch (South Australian Wine Industry Council)
• Bruce Kennewell
• Geoff Kew
• Dale Lewis
• Hugh Longbottom
• Chris McDonough
• Jo Murphy
• Mark Power
• Tim Prance
• Chris Rudd
• Alan Spriggs
• Darryl Stevens (University of Adelaide)
• Jocelyn Thomas
• Jean Turner
• Peter Willmott
• Tom Yeatman.

A range of groups has instigated and supported Soil Pit Field Days, especially Natural Resources Management 
Region Boards, Soil Conservation District Boards, Community Landcare Groups, Agricultural Bureau Branches, 
industry groups and private consultancy groups.

Land managers have given tremendous support by providing access to farm land, permitting Soil Pit Field Day 
events on their properties, as well as assisting with site preparations, maintenance and restoration. They have also 
made valuable contributions by sharing their extensive knowledge of local land management and conditions.

3.  Mapping Themes

A comprehensive set of baseline mapping themes has been developed for Southern South Australia via the State 
Land and Soil Mapping Program. Land system and soil landscape mapping form the spatial framework within 
which all other themes are described. Maps and data statistics based upon soil landscape map unit boundaries and 
map unit component proportions are available for over forty land and soil attribute themes. All themes are mapped 
at 1:100 000 or 1:50 000 scale, and are accessible at these or smaller scales.

3.1  Baseline Mapping Themes and Corresponding Codes

• Land systems
• Land types
• Soil landscapes
• Susceptibility to waterlogging (w)
• Depth to watertable (o)
• Waterholding capacity (m)
• Recharge potential (q)
• Water repellence (u)
• Surface soil condition—workability and seedling emergence (c)
• Subsoil structure—conditions for root growth (p)
• Depth to hard rock (xr)
• Depth to hardpan (xp)
• Inherent fertility (n)
• Toxic boron (tB)—severity
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• Toxic boron (tB)—extent of high subsoil boron
• Toxic sodium (tNA)—severity
• Toxic sodium (tNA)—extent of high subsoil sodium
• Toxic aluminium (tAL)
• Surface soil acidity (hA)
• Subsoil acidity (hB)
• Surface soil alkalinity (iA)
• Subsoil alkalinity (iB)
• Acid sulfate soils (j)
• Surface carbonates (kA)
• Subsoil carbonates (kB)
• Salinity induced by watertable (s)—severity
• Salinity induced by watertable (s)—extent of patches of high to extreme salinity
• Dry saline land (v)—severity
• Dry saline land (v)—extent of patches of high salinity or ‘magnesia’ patches
• Scalding (z)
• Water erosion potential (e)
• Wind erosion potential (a)
• Mass erosion—gullying (g)
• Mass erosion—landslip (l)
• Rockiness (r)
• Exposure (y)
• Potential for flooding (f )
• Effective rootzone depth (d)
 —sensitive crops such as citrus and avocados (dCA)
 —intermediate crops such as stone fruits, almonds and pome fruits (dCB)
 —hardy crops such as grapevines and olives (dCC)
 —annual root crops such as potatoes, carrots and onions (dCD)
 —annual above-ground crops such as brassicas (dCE)
• Deep drainage (b)
• Surface soil texture
• Soil Groups
• Subgroup soils.

For a summary of classification criteria for each land or soil attribute see Appendix 5.

4.  Mapped Areas by Mapping Region and Mapsheet

The mapsheets listed below are grouped by mapping region and cover the whole of South Australia’s agricultural 
zone. This coverage, which excludes most islands (with the exception of Kangaroo Island and several others), in-
cludes seamless land system, soil landscape, and land and soil attribute mapping produced by the State Land and 
Soil Mapping Program.

The mapping of the moderate to lower rainfall areas is available at the scale of 1:100 000, whereas that of most 
of the higher rainfall districts (where land use is usually more intensive, or particular landscape patterns are more 
intricate), is available at the larger (more detailed) scale of 1:50 000. (To view mapping coverage see Introduction 
Map A 7.1.) Names are given of South Australian Government soil surveyors and pedologists who contributed to 
soil survey, land system and soil landscape map unit development, land system and soil landscape documentation 
in land system reports, as well as the development of soil class and other land and soil attribute data.

The 1:100 000 and 1:50 000 mapsheets listed are part of the Australian and South Australian Governments’ Stand-
ard Topographic Map Series (Geoscience Australia and SA Dept for Environment and Heritage, respectively, 
various dates).

4.1  Eyre Peninsula

The whole of Eyre Peninsula has been mapped at 1:100 000 scale. Soil survey and land system – soil landscape map 
unit development:
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• Brian Hughes
• Peter Jeffery
• Jenny Hanna
• Ken Wetherby.

Documentation and development of land and soil attribute data:

• David Maschmedt (all documentation)
• Brian Hughes.

4.1.1  1:100 000 Mapping—Mapsheets

• Barna
• Bookabie
• Buckleboo
• Cacuppa
• Carawa
• Charra
• Collinson
• Coorabie
• Coulta
• Cowell
• Cummins
• Cungena
• Damper
• Elliston
• Kalanbi
• Kimba
• Kopi
• Lincoln
• Middleback
• Minnipa
• Nuyts
• Penong
• Pilpuppie
• Pureba
• Radstock
• Sheringa
• Sinclair
• Spilsby
• Streaky Bay
• Talia
• Thevenard
• Tooligie
• Tumby
• Verran
• Wangary
• Wilton
• Wirrulla.

4.2  Northern Agricultural Districts

The whole of the Northern Agricultural Districts has been mapped at 1:100 000 scale. Soil survey and land sys-
tem – soil landscape map unit development:

• David Maschmedt
• Bruce Billing
• Jenny Hanna
• James Hall.
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Documentation and development of land and soil attribute data:

• David Maschmedt (Mid and Lower North)
• Bruce Billing (Upper North and adjacent pastoral areas)
• James Hall (part Wakefield mapsheet).

4.2.1  1:100 000 Mapping—Mapsheets

• Augusta
• Blyth
• Caroona
• Carrieton
• Clare
• Cultana
• Eudunda
• Florieton
• Hawker
• Jamestown
• Kapunda
• Orroroo
• Paratoo
• Pirie
• Quorn
• Wakefield
• Whyalla
• Wilmington.

4.3  Yorke Peninsula

The main part of Yorke Peninsula has been mapped at 1:100 000, and the lower part at 1:50 000 scale. Soil survey 
and land system – soil landscape map unit development:

• James Hall.

Documentation and development of land and soil attribute data:

• James Hall.

4.3.1  1:100 000 Mapping—Mapsheets

• Maitland
• Stansbury
• Turton
• Wallaroo
• Wardang.

4.3.2  1:50 000 Mapping—Mapsheets

• Althorpe
• Coonarie
• Corny Point
• Edithburgh
• Hillock
• Pondalowie
• Turton.

4.4  Mount Lofty Ranges

The whole of the Mount Lofty Ranges has been mapped at 1:50 000 scale. Soil survey and land system – soil land-
scape map unit development:

• David Maschmedt (undertook the vast majority of soil survey and mapping work)
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• Colin Cichon
• John McDonald
• Peter Butler.

Documentation and development of land and soil attribute data:

• David Maschmedt.

4.4.1  1:50 000 Mapping—Mapsheets

• Adelaide
• Alexandrina
• Angaston
• Barossa
• Cape Jervis
• Echunga
• Encounter
• Gawler
• Goolwa
• Milang
• Monarto
• Noarlunga
• Onkaparinga
• Tepko
• Torrens Vale
• Vincent
• Willunga
• Yankalillia.

4.5  Kangaroo Island

The whole of the Kangaroo Island has been mapped at 1:50 000 scale. Soil survey and land system – soil landscape 
map unit development:

• James Hall (all map unit development)
• David Maschmedt.

Documentation and development of land and soil attribute data:

• James Hall.

4.5.1  1:50 000 Mapping—Mapsheets

• Borda
• Cassini
• Destrees
• Grainger
• Kingscote
• Penneshaw
• Seddon
• Snug Cove
• Stokes Bay
• Vennachar
• Vivonne
• Willoughby.

4.6  Murray Mallee and Upper South East

The whole of the Murray Mallee and Upper South East has been mapped at 1:100 000 scale. Soil survey and land 
system – soil landscape map unit development:

• Andy McCord (land system mapping—southern)

365



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

• Ken Wetherby (land system mapping—northern)
• David Maschmedt (land system and soil landscape mapping)
• Peter Jeffery (soil landscape mapping)
• Jenny Hanna (soil landscape mapping)
• Tony Wilson
• Colin Cichon
• James Hall
• David Chittleborough
• Peter Butler.
Documentation and development of land and soil attribute data:

• David Maschmedt (all attribute data development and the majority of the documentation)
• Andy McCord.

4.6.1  1:100 000 Mapping—Murray Mallee Mapsheets

• Mannum (eastern half )
• Mantung
• Mobilong (eastern half )
• Moorlands
• Moorook
• Morgan
• Parrakie
• Paruna
• Pinnaroo
• Renmark
• Swan Reach.

4.6.2  1:100 000 Mapping—Upper South East Mapsheets

• Cannawigara
• Coonalpyn
• Keith
• McCallum
• Meningie
• Santo
• Tintinara.

4.7  South East (Mid and Lower)

The whole of the Mid and Lower South East has been mapped at 1:50 000 scale. Soil survey and land system – soil 
landscape map unit development:

• Bruce Billing
• Melissa Cann.
Documentation and development of land and soil attribute data:

• Bruce Billing
• Melissa Cann.

4.7.1  1:50 000 Mapping—Mapsheets

• Beachport
• Benara
• Bool Lagoon
• Buffon
• Conmurra
• Duffield
• Frances
• Gambier
• Gyp Gyp
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• Hatherleigh
• Hynam
• Jaffa
• Kalangadoo
• Kennion
• Keppoch
• Kingston
• Konetta
• Lucindale
• Marcollat
• Millicent
• Minecrow
• Monbulla
• Nangwarry
• Naracoorte
• Penola
• Robe
• Schank
• Struan.

5.  Land and Soil Information on CD and DVD

A range of information developed via the State Land and Soil Mapping Program has been compiled on to CD and 
DVD for ease of use and access. This includes combined land system – soil landscape maps and map unit descrip-
tions, land and soil attribute maps and data, soil characterisation site data, criteria for the assessment of agricultural 
land, as well as land and soil information in GIS format. For example:

2002 MASCHMEDT, D.J. Assessing Agricultural Land. Soil and Land Information, Dept of Water, Land and Biodiversity 
Conservation (DWLBC), South Australia [CD ROM]. [Classification criteria and descriptions for over 40 land and soil 
attributes and their derivatives, for example: watertable-induced salinity; soil acidity—topsoil and subsoil; water erosion 
potential; soil structure—topsoil and subsoil; etc. This document is also included on the Spatial Data and Land Resource 
Information CDs and the Land Resource Information DVD listed below.]

2002 SOIL & LAND INFORMATION. Atlas of Key Soil and Landscape Attributes of the Agricultural Districts of South 
Australia. Soil and Land Information, Dept of Water, Land and Biodiversity Conservation (DWLBC), South Australia [CD 
ROM]. [Broad-scale maps and data presented for over 40 land and soil attributes and derivatives covering the whole of the 
agricultural districts. Upgraded and simplified attribute data statistics are available on the Spatial Data CDs listed below.]

2002 SOIL & LAND INFORMATION. Soil Data Sheets. Soil and Land Information, Dept of Water, Land and Biodiversity 
Conservation (DWLBC), South Australia [CD ROM]. [Soil characterisation site and soil profile descriptions, with soil 
profile and landscape images, chemical analytical data for each soil layer, as well as interpretations relating to land-use poten-
tial, land management and soil conservation. These data, including additional sites characterised since 2002, are also available 
on the Land Resource Information CDs and DVD listed below.]

2004 SOIL & LAND INFORMATION. Land Resource Information—Central Districts [Mount Lofty Ranges and Kangaroo 
Island]; Eyre Peninsula; Murraylands [Murray Mallee and Upper South East]; Northern Agricultural Districts [including 
Yorke Peninsula]; and South East [Mid and Lower South East]. Soil and Land Information, Dept of Water, Land and 
Biodiversity Conservation (DWLBC), South Australia [5-set CD ROM]. [The contents of the 5 CDs, including upgraded 
data, were placed on to one DVD in 2007—see below.]

2005 SOIL & LAND PROGRAM. Land and Soil Spatial Data for Southern South Australia—GIS Format. Soil and Land 
Program, Dept of Water, Land and Biodiversity Conservation (DWLBC), South Australia [CD ROM]. [Revised with 
upgraded data in 2007—see below.]

2007 SOIL & LAND PROGRAM. Land and Soil Spatial Data for Southern South Australia—GIS Format. Soil and Land 
Program, Dept of Water, Land and Biodiversity Conservation (DWLBC), South Australia [CD ROM]. [A complete set of 
land and soil attribute data covering the whole of the agricultural areas—for the production of maps and the calculation of 
data statistics by GIS users.]

2007 SOIL & LAND PROGRAM. Regional Land Resource Information for Southern South Australia. Soil and Land Program, 
Dept of Water, Land and Biodiversity Conservation (DWLBC), South Australia [DVD ROM]. [1:100 000 and 1:50 000 
land system – soil landscape maps, land system – soil landscape documentation, regional land and soil attribute maps, as well 
as soil characterisation site data.]
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III Other Soil and Land Surveys and Related Work

Surveys and related works are listed from oldest to youngest under relevant headings. Several works are listed 
more than once because they relate to more than one heading. Surveys not listed are likely to be either student 

mapping exercises or uncompleted works.

1. Major Overviews of Soil and Land Survey Work in Australia

1970 TAYLOR, J.K. The Development of Soil Survey and Field Pedology in Australia, 1927–67. CSIRO, Melbourne.

1978 BECKETT, P.H.T. & BIE, S.W. Use of Soil and Land-System Maps to Provide Soil Information in Australia. CSIRO, 
Melbourne.

2. Soil and Land Classification, General Surveys and Related Works

1926 JACOBS, M.R. Soil Survey of Forest Areas in South Australia. Proceedings of the Australasian Association for the Advancement 
of Science 18: 757.

1931 PRESCOTT, J.A. The Soils of Australia in Relation to Vegetation and Climate. CSIR Aust., Bull. No. 52. [Including Soil 
Map of Australia—Showing Major Soil Zones, at a scale of approximately 1 inch to 300 miles or 1:19 000 000, showing 10 
generalised soil categories.]

1932 PRESCOTT, J.A. & PIPER, C.S. The Soils of the South Australian Mallee. Transactions of the Royal Society of South Aus-
tralia 56: 118–147.

1938 PIPER, C.S. The Red Brown Earths of South Australia. Transactions of the Royal Society of South Australia 62(1): 53–100.

1944 PRESCOTT, J.A. A Soil Map of Australia. CSIR Aust., Bull. No. 177. [Accompanied by Soil Map of Australia, at a scale of 
approximately 1 inch to 160 miles or 1:10 000 000, showing 18 generalised soil categories.]

1946 CROCKER, R.L. Post-Miocene Climatic and Geologic History and its Significance in Relationship to the Genesis of the 
Major Soil Types of South Australia. CSIR Aust., Bull. No. 193.

1946 STEPHENS, C.G. Pedogenesis Following the Dissection of the Lateritic Regions in South Australia. CSIR Aust., Bull.
 No. 206.

1951 HERRIOT, R.I. Ten Years of Soil Conservation Activity in South Australia. Journal of the Department of Agriculture, South 
Australia (September 1951) 55: 59–63.

1952 PRESCOTT, J.A. The Soils of Australia in Relation to Vegetation and Climate (2nd edn). CSIR Aust., Bull. No. 52. [Soils 
information and map as per the 1931 edition; only the vegetation map of Australia has been revised, albeit at a smaller 
scale.]

1953 STEPHENS, C.G. A Manual of Australian Soils. CSIRO, Melbourne.

1956 BEARE, J.A. Farm Planning in the Hilly Cereal Districts. Journal of the Department of Agriculture, South Australia (Novem-
ber 1956) 60: 157–162. [Also published as SA Dept of Agric., Leaflet No. 21/56.]

1956 LEEPER, G.W. The Classification of Soils. European Journal of Soil Science 7: 59–64.

1956 STEPHENS, C.G. A Manual of Australian Soils (2nd edn). CSIRO, Melbourne.

1956 TIVER, N.S. Deficiencies in South Australian Soils. SA Dept of Agric., Bull. No. 441. [Reprinted from the Journal of the 
Department of Agriculture, South Australia (October 1955) 59: 100–113. Including the small-scale colour maps—Soil Groups: 
South Australia excluding Lower S.E. (covering the whole of the agricultural areas with the exception of the Lower South 
East) and Soil Groups: Lower South East, S.A.]

1957 STEPHENS, C.G. The Soils of South Australia. Chapter III in South Australian Forestry Handbook, SA Dept of Woods 
and Forests. [Including Soil Map of South Australia, at a scale of 1 inch to 96 miles or approximately 1:6 000 000, showing 18 
generalised soil categories.]

1960    # BEARE, J.A., MATHESON, W.E., CLARKE, A.L., FRENCH, R.J., BAKER, R.M., RUSSELL, J.S. & BROOKER, 
M.I.H. Soils of South Australia’s Farm Lands. Soil Conservation Branch, SA Dept of Agric., Bull. No. 461, 78 pp.

1960 NORTHCOTE, K.H. A Factual Key for the Recognition of Australian Soils (1st edn). CSIRO Div. of Soils, Divl
 Report 4/60.

1960 NORTHCOTE, K.H. Atlas of Australian Soils. Explanatory Data for Sheet 1: Port Augusta – Adelaide – Hamilton Area. 
CSIRO Aust. and Melbourne University Press. [Accompanying map published at 1:2 000 000 scale.]

1960–68 NORTHCOTE, K.H. with BECKMANN, G.G., BETTENAY, E., CHURCHWARD, H.M., VAN DIJK, D.C., DIM-
MOCK, G.M., HUBBLE, G.D., ISBELL, R.F., McARTHUR, W.M., MURTHA, G.G., NICOLLS, K.D., PATON, 
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T.R., THOMPSON, C.H. and WRIGHT, M.J. (CSIRO Div. of Soils) and WEBB, A.A. (Queensland Dept of Primary In-
dustries). Atlas of Australian Soils. Sheets 1 to 10 with Explanatory Data. CSIRO Div. of Soils, CSIRO Aust. and Melbourne 
University Press.

1961 GIBBONS, F.R. Some Misconceptions about what Soil Surveys Can Do. European Journal of Soil Science 12: 96–100.

1961 NORTHCOTE, K.H. Report on 7th Approximation Soil Classification System of the USDA. Australian Society of Soil 
Science, Pub. No. 1.

1961 STEPHENS, C.G. The Soil Landscapes of Australia. CSIRO Aust., Soil Pub. No. 18. [Including Soil Map of Australia, at 
1:5 000 000 scale, showing 32 generalised soil categories.]

1962 STEPHENS, C.G. A Manual of Australian Soils (3rd edn). CSIRO, Melbourne. [Includes a bibliography of modern Austral-
ian soil surveys and related investigations.]

1963 ANON. Report on the Soil Classification Proposals of K.H. Northcote. Australian Society of Soil Science, Pub. No. 2.

1963 BLACKBURN, G. The Uses of Soil Classification and Mapping in Australia. In Transactions of the Joint Meeting of Com-
mittees IV and V of the International Society of Soil Science, Palmerston North, New Zealand (1962), International Society of Soil 
Science with the New Zealand Soil Bureau, Lower Hutt, New Zealand, pp. 284–290.

1963 NORTHCOTE, K.H. The Factual Classification of Soils and its Use in Soil Research. In Transactions of the Joint Meeting 
of Committees IV and V of the International Society of Soil Science, Palmerston North, New Zealand (1962), International Society 
of Soil Science with the New Zealand Soil Bureau, Lower Hutt, New Zealand, pp. 291–297.

1963 STEPHENS, C.G. Soil Types. In Atlas of Australian Resources (2nd Series), Div. of Nat. Mapping, Dept of Natural Re-
sources, Canberra.

1963 STEPHENS, C.G. The 7th Approximation: its Application in Australia. Soil Science 96: 40–48.

1964 BUTLER, B.E. Assessing the Soil Factor in Agricultural Production. Journal of the Australian Institute of Agricultural Science 
30: 232–240.

1964 NORTHCOTE, K.H. Some Thoughts Concerning Agronomy and Soil Classification. Journal of the Australian Institute of 
Agricultural Science 30: 241–246.

1965 NORTHCOTE, K.H. A Factual Key for the Recognition of Australian Soils (2nd edn). CSIRO Div. of Soils, Divl Report 
2/65.

1966 HALLSWORTH, E.G., STEPHENS, C.G. & NORTHCOTE, K.H. The Soils of Australia. In Official Year Book of the 
Commonwealth of Australia—1966, Commonwealth Bureau of Census and Statistics, now the Australian Bureau of Statis-
tics, Canberra, Cat. No. 1301.0, pp. 873–897. [Including the map, Soils of Australia, showing eighteen soil zones, at approxi-
mately 1:17 000 000 scale.]

1967 MULCAHY, M.J. & HUMPHRIES, A.W. Soil Classification, Soil Surveys and Land Use. Soils and Fertilizers, Harpenden 
30: 1–8.

1968 FIRMAN, J.B. Soil Distribution—a Stratigraphic Approach. In Transactions of the 9th International Congress of Soil Science 
(Adelaide), Vol. 4, The International Society of Soil Science ( J.W. Holmes, ed.), Angus and Robertson, Sydney, pp. 569–576.
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Index

A
A1 horizon (see Surface soil; Topsoil)
A2 horizon (see Subsurface layer; Topsoil)
Acacia 297 (sclerophyll)
Acidic gradational loam on rock (see Subgroup soils—soil K1)
Acidic gradational sandy loam on rock (see Subgroup soils—soil 

K5)
Acidic loam over clay on rock (see Subgroup soils—soil K2)
Acidic sandy loam over brown or grey clay on rock (see Subgroup 

soils—soil K4)
Acidic sandy loam over red clay on rock (see Subgroup soils—soil 

K3)
Acidic (definition) 282 (also see Soil pH; Alkaline; Slightly 

acidic; Slightly alkaline; Neutral pH)
Acidification (see Soil pH—soil acidifying factors; Chemical 

processes in soil—acidification)
Acidity (see Soil pH)
Acid rain (see Rainfall—acid rain)
Acid sulfate soil 74, 262, 263, 324, 347, 362

acid sulfate potential 347 (classification), 362 (mapping)
Actinobacteria (see Actinomycetes)
Actinomycetes 62–63, 68
Adelaide 24, 29, 78, 142, 152, 154, 156, 172, 191, 254, 301, 

356, 358
Adelaide 1:50 000 mapsheet 365
Adelaide Geosyncline 244–245, 247, 282
Adelaide Hills (also see Mount Lofty Ranges) 16–17, 41, 71, 

230, 232–233, 235, 282
Adelaide Plains (also see Northern Adelaide Plains; Ad-

elaide) 5, 16–17, 41, 276, 278–279
Advisory Committee on Soil Conservation 89–90
Aeolian clayey sand (see Soil substrates—major types—

unconsolidated aeolian deposits—aeolian clayey sand)
Aeolian deposits (unconsolidated) (see Soil substrates—major 

types—unconsolidated aeolian deposits)
Aggregates (see Soil aggregates)
Agricultural areas (also see Southern South Australia) IV, 5, 7, 24–

25, 29, 32, 38–39, 43, 51, 56–57, 68, 78, 81, 83, 89–92 (ero-
sion), 102, 245, 283, 286, 290, 295–296, 304, 338, 357, 362

Agricultural Bureaux 89, 361
Agricultural districts 16–17
Agricultural potential (dryland and irrigated) (see Land-use 

potential—classification and mapping)
Agricultural productivity (see Productivity)
Agricultural zone (see Agricultural areas)
Agriculture 4–5, 26–29, 36–38, 41–42, 44–47, 51, 59, 64, 66–

68, 70, 81, 83–84, 86, 89–92 (erosion), 132, 203, 220, 232, 
245, 252, 256, 272, 283 (definition), 289–290, 338
dryland (or rain-fed) (also see Cropping—dryland) 27, 

38, 42, 45, 64, 84, 89–92 (erosion), 99 (image), 101 
(image), 103 (image), 105 (image), 109 (image), 110, 
111 (image), 112, 119 (image), 121 (image), 125 (im-
age), 126, 127 (image), 129 (image), 133 (image), 134, 
135 (image), 141 (image), 143 (image), 145 (image), 
147 (image), 148, 149 (image), 155 (image), 157 (im-
age), 159 (image), 163 (image), 165 (image), 167 
(image), 183 (image), 185 (image), 193 (image), 197 
(image), 205 (image), 217 (image), 223 (image), 227 
(image), 237 (image), 239 (image), 241 (image), 253 
(image), 254, 259 (image), 265 (image), 269 (image), 
287, 295–296

intensive (definition) 283 (agriculture)
irrigated (see Irrigation)

A horizon (see Surface soil; Topsoil)

Alexandrina 1:50 000 mapsheet 365
Algae 62–63, 65
Alkaline (definition) 283 (also see Soil pH; Acidic; Slightly 

alkaline; Slightly acidic; Neutral pH)
Alkalinity (see Soil pH)
Allocasuarina verticillata (see Drooping sheoak)
Allophane (see Clay—minerals—allophane)
Alluvium (also see Soil substrates—major types—Pleistocene 

to Holocene age alluvium—Recent alluvium; Soil sub-
strates—major types—Pleistocene to Holocene age al-
luvium—outwash; Coonambidgal Formation; Monoman 
Formation) 20–21, 30, 41, 54 (streams and floodwaters), 
55 (topography preamble), 58, 102, 121, 138, 157, 159, 165, 
170, 176, 180, 183, 188, 190–191, 195, 247, 250–259, 294 
(outwash), 296 (Recent), 322–323, 328–329 (Pleistocene 
to Holocene age alluvium), 353

Alluvial soil (see Soil Groups—Group M; also pp. 20–21, 30, 
251, 321, 328)

Almonds (see Cropping—horticulture—deciduous tree—almond)
Aluminium (also see Organo-aluminium-iron complexes; 

Clay—minerals—iron and aluminium oxides) 50–51, 53, 
58, 61, 73–74, 77–79, 87–88, 189, 194, 198, 212–213, 221, 
224, 226, 231–232, 234, 236, 238, 240, 263 (acid sulfate 
soil and aluminium pollution), 346, 358–359 (chemical 
analyses), 362
toxic levels in soil (see Toxic elements in soil—aluminium)

classification and mapping (see Toxic elements in 
soil—aluminium)

data statistics for Southern SA (see Toxic elements 
in soil—aluminium)

Alluvium, Pleistocene age (see Soil substrates—major types—
Pleistocene to Holocene age alluvium)

Alluvium, Recent (see Soil substrates—major types—Pleist-
ocene to Holocene age alluvium—Recent alluvium)

Althorpe 1:50 000 mapsheet 364
Aluminium oxides (see Clay—minerals—iron and aluminium 

oxides)
Ammophila arenaria (see Grasses—marram grass)
Ammonification 67
Amphibolite 230, 234, 236
Anaerobic conditions (see Low-oxygen conditions)
Angas, River 10–11, 252 (River Angas plains)
Angaston 1:50 000 mapsheet 365
Angular blocky structure (see Soil structure—grade—pedal—

types—angular blocky)
Anions (also see Cations; Ions) 49–50, 73–74, 77, 283
Animal kingdom (also see Soil fauna) 62
Animals (also see Soil fauna)

burrowing 56, 62
diseases 62, 70–71
feral 244–245
grazing (also see Pasture) 5, 27, 37, 39, 41, 44, 70, 63, 

89–92 (erosion), 96–97, 102, 104, 106, 108, 110, 112, 
113 (landscape image), 120, 121 (landscape image), 
122, 126, 127 (landscape image), 132, 139–140, 142, 
143 (landscape image), 144, 148, 149 (landscape im-
age), 153, 160–161, 180, 192, 203, 216, 222, 231, 240, 
244–246, 252, 256, 263–264, 268, 283 (agriculture), 
296 (rangelands), 338, 350

habitats III, 4–5, 47, 64, 116, 245–246, 250, 263, 268, 300 
(soil water)

nutrition 66, 69, 70–71, 76, 96, 213, 221, 231
residues 60, 62
soil compaction by 44, 80, 82, 89, 148, 180
soil loosening–disturbance by 89, 91, 97, 100, 104, 106, 

120, 139, 203, 244
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soil mixing by 49
toxic elements 73–74, 78–79, 213, 221, 231

Annual cropping (see Cropping—annual)
Annual pasture (see Pasture—annual)
Anoxic conditions (see Low-oxygen conditions)
Anthroposols (see Australian Soil Classification—Anthro-

posols)
Ants 49, 56, 62
Apedal (see Soil structure—grade—apedal)
Apples (see Cropping—horticulture—deciduous tree—pome 

fruit—apple)
Arable land (definition) 283
Arachnids (also see Spiders) 63
Archaea (also see Bacteria (domain); Eukarya) 62–63
Archaean era 333, 337 (time scale)
Arid and semi-arid areas (also see Rangelands; Pastoral ar-

eas) 24, 29, 36, 57, 89, 91–92, 283–284, 295–296, 356
Arsenic 70
ASC (see Australian Soil Classification)
ASRIS (see Australian Soil Resource Information System)
Atmosphere (see The atmosphere; Soil atmosphere)
Atriplex species (see Saltbush)
Augusta 1:100 000 mapsheet 364
Australian Collaborative Land Evaluation Program (AC-

LEP) VI, 32, 357
Australian Soil Classification (ASC) V, VII–VIII, 24, 27, 31, 

34–36 (soil classification in Australia), 37–38, 42, 47, 87, 
99, 101, 103, 105, 107, 109, 111, 113, 119, 121, 123, 125, 
127, 129, 131, 133, 135, 141, 143, 145, 147, 149, 155, 157, 
159, 161, 163, 165, 167, 173, 175, 177, 183, 185, 191, 193, 
195, 197, 199, 205, 207, 209, 215, 217, 223, 225, 227, 233, 
235, 237, 239, 241, 247, 253, 255, 257, 259, 265, 267, 269, 
275, 282, 289, 291, 298, 311, 312–321, 357
Anthroposols 36
Calcarosols 32, 36, 99, 101, 103, 105, 107, 109, 111, 113, 

119, 121, 127, 205, 207, 312, 314, 316, 318
Chromosols VIII, 36, 129, 131, 155, 157, 163, 165, 183, 

185, 191, 193, 195, 225, 235, 237, 314, 316, 318
Dermosols 36, 125, 143, 145, 147, 149, 233, 255, 314, 

318, 320
Ferrosols 36, 314
Hydrosols 36, 267, 269, 320
Kandosols 36, 135, 141, 241, 253, 259, 314, 316, 318, 320
Kurosols 36, 199, 239, 316, 318
Organosols 36, 265, 320
Podosols 36, 215, 217, 275, 307, 318
Rudosols 36, 312, 314, 316, 318, 320
Sodosols VIII, 35, 36, 159, 161, 167, 197, 223, 314, 316, 318
Tenosols 36, 123, 133, 209, 227, 247, 257, 275, 314, 316, 

318, 320
Vertosols 36, 173, 175, 177, 316

Australian Soil Resource Information System (ASRIS) VIII, 
32–33, 357

Available waterholding capacity (see Plant-available water)
Avocados (see Cropping—horticulture—evergreen tree—avo-

cado)

B
Bacteria (also see Micro-organisms) 56, 62–64, 67–69, 73–74
Bacteria (domain) (also see Archaea; Eukarya) 62–63
Bakara Calcrete 31, 327
Baker Range 209
Balaklava 102
Banksia 214, 226, 297 (sclerophyll)

Barley (see Cropping—broadacre—cereal—barley)
Barna 1:100 000 mapsheet 363
Barossa 1:50 000 mapsheet 365
Barossa Valley 16–17, 24, 26, 164, 170, 172–173, 180, 184, 

188, 192, 194, 196, 250, 326, 330, 332
Barunga Gap 147
Barunga Range 16–17, 335
Basalt 230, 272–274, 323, 325
Base-forming cations (see Primary cations)
Beachport 1:50 000 mapsheet 366
Beans (see Cropping—broadacre—grain legume—faba beans)
Beetaloo Valley 167
Beetles 62, 
Benara 1:50 000 mapsheet 366
B horizon (see Subsoil)
Bicarbonate 50, 53, 75
Billing, Bruce II, VIII, 127, 131, 135, 149, 155, 161, 195, 209, 

215, 247, 265, 275, 304, 325, 327, 363–364, 366
Bio-char 58
Biodiversity (see Soil biodiversity)
Biological activity in soil (see Soil organisms and biological ac-

tivity; Soil biodiversity; Temperature—biological activity)
Biophysical regions IV, 6, 14–17, 32, 283, 291, 301; also see 

below (especially covering data statistics for group and 
subgroup soils per biophysical region; for additional refer-
ences see entries for individual regions and districts)
Central 6, 14–17, 96, 98, 100, 102, 104, 106, 108, 110, 

112, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 
138, 140, 142, 144, 146, 148, 152, 154, 156, 158, 160, 
162, 164, 166, 170, 172, 174, 176, 180, 182, 184, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 212, 214, 
216, 220, 222, 224, 226, 230, 232, 234, 236, 238, 240, 
244, 246, 250, 252, 254, 256, 258, 262, 264, 266, 268–
269, 272, 274, 278–279

Eyre Peninsula 6, 14–17, 96, 98–100, 102, 104, 106, 108, 
110, 112, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 138, 140, 142, 144, 146, 148, 152, 154, 156, 158, 
160, 162, 164, 166, 170, 172, 174, 176, 180, 182, 184, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 212, 
214, 216, 220, 222, 224, 226, 230, 232, 234, 236, 238, 
240, 244, 246, 250, 252, 254, 256, 258, 262, 264, 266, 
268, 272, 274, 278–279

Kangaroo Island 6, 14–17, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 138, 140, 142, 144, 146, 148, 152, 154, 156, 158, 
160, 162, 164, 166, 170, 172, 174, 176, 180, 182, 184, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 212, 
214, 216, 220, 222, 224, 226, 230, 232, 234, 236, 238, 
240, 244, 246, 250, 252, 254, 256, 258, 262, 264, 266, 
268, 272, 274, 278–279

Murray Mallee 6, 14–17, 96, 98, 100, 102–104, 106–108, 
110, 112, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 138, 140, 142, 144, 146, 148, 152, 154, 156, 158, 
160, 162, 164, 166, 170, 172, 174, 176, 180, 182, 184, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 212, 
214, 216, 220, 222, 224, 226, 230, 232, 234, 236, 238, 
240, 244, 246, 250, 252, 254, 256, 258, 262, 264, 266, 
268, 272, 274, 278–279, 296

Northern 6, 14–17, 37, 55, 92, 96, 98, 100–102, 104, 106, 
108–110, 112, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 138, 140, 142, 144, 146, 148, 152, 154, 156, 
158, 160, 162, 164, 166, 170, 172, 174, 176, 180, 182, 
184, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 
212, 214, 216, 220, 222, 224, 226, 230, 232, 234, 236, 
238, 240, 244, 246, 250, 252, 254, 256, 258, 262, 264, 
266, 268, 272, 274, 278–279
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Yorke Peninsula 6, 14–17, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 138, 140, 142, 144, 146, 148, 152, 154, 156, 158, 
160, 162, 164, 166, 170, 172, 174, 176, 180, 182, 184, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 212, 
214, 216, 220, 222, 224, 226, 230, 232, 234, 236, 238, 
240, 244, 246, 250, 252, 254, 256, 258, 262, 264, 266, 
268, 272, 274, 278–279

Biophysical subregions (also see Biophysical regions) 14–15 
(map), 301 (subregion)

Bioturbation (also see Soil formation—factors) 49, 56
Birds 263
Birdwood 241
Bitter pit (nutrient disorder in apples) 69, 231
Blackburn, Dick 24, 28
Blackbush 153, 160
Black cracking clay (see Subgroup soils—soil E1)
Black Point Hill Range 113 (image), 145 (image)
Blackwood 26
Blanchetown 28
Blanchetown Clay 54, 107 (profile image: lower part), 109 

(profile image), 121 (profile image: lower part), 161 (pro-
file image), 192, 197 (profile image: lower part), 322 (Fig. 
2: upper part), 323 (profile image), 327, 328 (buried soils: 
mid-part of profile image), 329, 330 (including image), 
331, 352

Bleached sand over sandy clay loam (see Subgroup soils—soil G2)
Bleached siliceous sand (see Subgroup soils—soil H3)
Bluebush 107 (image), 284 (chenopod), 289 (Goyder’s Line)
Bluebush, pearl (Maireana sedifolia) 107 (image)
Blue-green algae (see Cyanobacteria)
Blue Lake 275 (image)
Blyth 109, 145, 323
Blyth 1:100 000 mapsheet 364
Bookabie 1:100 000 mapsheet 363
Bool Lagoon 1:50 000 mapsheet 366
Borda 1:50 000 mapsheet 365
Bordertown 152, 158, 170, 172, 176
Boron 25, 37, 50–51, 64–65, 69–70, 75, 76, 78, 87, 92, 97, 98, 

102, 104, 106, 108, 118, 120, 122, 128, 130, 139–140, 146, 
153, 158, 164, 166, 171–172, 174, 176, 181, 184, 189–190, 
196, 198, 202, 206, 208, 213, 221, 231, 263–264, 290 (high 
boron and sodium), 357, 359 (chemical analysis)
toxic levels in soil (see Toxic elements in soil—boron)

classification and mapping (see Toxic elements in 
soil—boron)

data statistics for Southern SA (see Toxic elements 
in soil—boron)

Bowhill 105
Boyce Hill 272
Bracken fern 214
Brassicas (see Cropping—horticulture—vegetable—brassica)
Bremer River 10–11, 252 (Bremer River plains), 255, 328
Bridgewater Formation (including associated sands) 99 (im-

age), 119 (image), 125 (image), 129 (image), 133 (image), 
215 (image), 272, 325 (including image), 326 (inland 
siliceous sand; aeolian clayey sand), 327 (including im-
age), 329–332

Brinkworth 109, 323
Broadacre crops (see Cropping—broadacre)
Broken Hill 244
Broughton, River 10–11
Brown or grey cracking clay (see Subgroup soils—soil E3)
Buckleboo 1:100 000 mapsheet 363
Buffering capacity 49, 71, 74–75, 188, 202–203, 213, 251, 284 

(definition), 285–286, 346–347

Buffon 1:50 000 mapsheet 366
Bulk density 284 (definition and levels in Australia soils)
Bulrushes (Typha species) 268
Bundaleer Hills 230, 234
Bungunnia Limestone 191 (profile image), 331
Bunyip Sand 326
Burra 103, 155, 157, 247
Buried soils (see Soil substrates—major types—buried soils)
Bute 163

C
Cabernet varieties 296 (rainfall)
Cacuppa 1:100 000 mapsheet 363
Cadmium 49, 70, 73, 78, 213, 221, 231
Calcarenite (see Soil substrates—major types—calcrete—cal-

carenite; Old coastal dune ranges; Bridgewater Forma-
tion)

Calcareous (definition) 284
highly (definition) 290
moderately (definition) 293
slightly (definition) 298
very highly (definition) 302

Calcareous clay loam on marl (see Subgroup soils—soil A7)
Calcareous gradational clay loam (see Subgroup soils—soil A6)
Calcareous loam (see Subgroup soils—soil A4)
Calcareous loam on clay (see Subgroup soils—soil A5)
Calcareous loam on rock (see Subgroup soils—soil A2)
Calcareous loess (see Soil substrates—major types—unconsol-

idated aeolian deposits—calcareous loess)
Calcareous sand (see Subgroup soils—soils H1, B1; also 

pp. 203, 313, 317, 319)
Calcareous soil (see Soil Groups—Group A; also pp. 20–21, 

30–31, 36, 68, 75–76, 80, 92, 96, 107, 119, 128, 138, 263, 
273, 304, 313)

Calcareous Soils (see Soil Groups—Group A)
Calcarosols (see Australian Soil Classification—Calcarosols)
Calcium 45, 49–51, 65–67, 69, 72–75, 76–77, 78–82, 110, 124, 

126, 139, 142, 144, 146, 148, 152–154, 156, 158, 166, 171–
172, 174, 176, 181–182, 184, 189, 198, 213, 221–222, 224, 
231–232, 234, 236, 238, 240, 254, 258, 264, 273, 284 (cal-
cium status and ideal exchangeable cation levels in soil; 
cation), 299 (soil health), 359 (chemical analysis)
ions 50, 75, 77, 82

Calcium carbonate (also see Carbonates; Lime and liming) 50–
51, 56, 59–60, 69, 74, 75, 82, 85, 204, 262, 284, 293
carbonate ions (also see Bicarbonate; Chemical processes 

in soil—carbonation) 50, 75
Calcium status (definition) 284
Calcium sulfate (see Gypsum)
Calcrete (also see Carbonates—coarse–hard; Soil substrates—

major types—calcrete) 6, 20–23, 30–31, 38–39, 41, 52 
(soils formed in coastal sands; soils formed in relict coastal 
sediments; wetting and drying), 54, 56–57, 75, 85–86, 87–
88, 96–98, 101, 105 (image: calcrete fragments), 106, 107 
(image: fractured calcrete), 114–115, 116 (hard carbonate 
layers), 117–118, 119 (images), 120, 121 (image), 122, 123 
(images), 124, 125 (images), 126, 127 (image), 128, 129 
(image), 130, 131 (image), 132, 133 (images), 134, 135 
(image), 202, 204, 206, 214, 250, 254, 258, 262, 264, 265 
(landscape image: background), 272–273, 276–278, 279 
(including image of calcrete outcrop), 284 (definition), 
289 (hardpan), 297 (semi-arable), 304–305, 307–308, 312, 
314, 323, 324–326, 327 (including images), 330, 331 (in-
cluding image), 335, 341, 344, 352
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outcrop (also see Miscellaneous areas—rockland; Rock 
outcrop) 41, 44, 86, 120, 122, 124, 126, 128, 130, 
132, 214, 264–265, 276–278, 279 (including image), 
298, 351

Callitris species (see Native pine)
Cambrian period 282 (Adelaide Geosyncline), 337 (time scale)
Campbell Hill 272
Cannawigara 1:100 000 mapsheet 366
Cann, Melissa VI, VII, 111, 149, 193, 215, 329, 360, 366
Canola (see Cropping—broadacre—oilseed—canola)
Cape Jervis 1:50 000 mapsheet 365
Cape Jervis Formation 331 (including image)
Caralue Bluff 245
Carawa 1:100 000 mapsheet 363
Carbohydrates 65
Carbon (also see Organic carbon; Carbon dioxide) 4, 57–58, 

60, 62, 65–66, 72–73, 77, 81, 294 (organic carbon; organic 
matter)
carbon to nitrogen ratio (C:N) 72, 77
carbon to phosphorus ratio (C:P) 72
carbon to sulfur ratio (C:S) 72
cycle 4, 62
budgeting (also see Climate change) 58, 62
fixation 57
soil storage 4, 58, 62, 81

Carbonate fragments (see Carbonates—coarse–hard)
Carbonate horizon classes (see Classification—carbonate hor-

izon classes)
Carbonate ions (see Calcium carbonate—carbonate ions)
Carbonate nodules (see Carbonates—coarse–hard)
Carbonate rubble (see Carbonates—coarse–hard)
Carbonates (also see Calcium carbonate) VIII, 20–21, 27, 30, 

35, 37–46, 48, 50–52, 54–59, 69–70, 72, 75, 80, 85–86, 88, 
96, 97–113, 116–117, 118–136, 138–149, 153–167, 170–
177, 181–185, 189–194, 196–198, 202–208, 220–223, 231, 
244–246, 248, 250, 252, 254–256, 258, 262, 264, 266–268, 
273–274, 279, 282, 284 (definition), 288, 289, 290, 292–
293, 297, 298, 300–302, 304–308, 310–311, 322–327, 
329–334, 341, 343–344, 347–348, 357, 358, 362
carbonate-induced nutrient deficiencies (see Nutrients—

deficiencies—carbonate-induced)
classification and mapping VIII, 27, 85, 341, 343, 347–

348 (carbonates—surface and subsoil, classification), 
362 (surface carbonates, mapping; subsoil carbonates, 
mapping)

coarse–hard (also see Calcrete) 38–39, 44, 52, 54, 56, 
85–86, 88, 96, 98–101, 103–111 (especially profile 
images pp. 105, 107), 113, 116–117, 118–135 (espe-
cially profile images pp. 119, 121, 123, 125, 127, 129, 
133, 135; landscape images pp. 119, 123, 133), 138, 
140–142 (especially profile image p. 141), 144–149 
(especially profile image p. 149), 153–154, 156–158, 
162–163 (especially profile image p. 163), 165–167, 
183, 185, 191, 197, 204, 206, 255–256, 289 (defini-
tion), 297 (rubble), 326–327, 330

data statistics for Southern SA 85
fine 37–43, 45–46, 48, 50–52, 54–55, 57–59, 69, 75, 80, 

85, 96, 97–113 (especially profile images pp. 105, 107, 
109, 111), 116–118, 120–123 (especially profile im-
age p. 121), 126–127, 136, 138–149 (especially pro-
file images pp. 145, 147), 153–167 (especially profile 
images pp. 163, 165, 167), 170, 172–177 (especially 
profile image p. 177), 181–185, 189–194 (especially 
profile image p. 193), 196–198 (especially profile im-
age p. 197), 202–208 (especially profile image p. 207), 
220–223 (especially profile image p. 223), 231, 244–

246, 248, 250, 252, 254, 256, 258, 262, 264, 266–267 
(especially profile image p. 267), 273–274, 282, 288 
(definition), 290, 292–293, 297–298, 300–302, 304–
308, 310–311, 322–327, 329–334, 344, 347–348, 357, 
358 (analysis)

Carbonate sand (see Subgroup soils—soil H1)
Carbonation (see Chemical processes in soil—carbonation)
Carbon dioxide 53, 58, 66, 74–75
Carbon to nitrogen ratio (C:N) 72, 77
Carbon to phosphorus ratio (C:P) 72
Carbon to sulfur ratio (C:S) 72
Carex species (also see Sedges) 268
Caroona 1:100 000 mapsheet 364
Carrieton 1:100 000 mapsheet 364
Carrots (see Cropping—horticulture—vegetable—carrot)
Cassini 1:50 000 mapsheet 365
Casuarina species 58, 244
Cations (also see Cation exchange; Ions) 45, 49–50, 51, 53, 

73–74, 76–82, 213, 224, 284, 290, 298, 346, 359
primary (or base-forming cations) (of the soil cation ex-

change complex) (see separate entry; Calcium; Mag-
nesium; Potassium; Sodium)

exchangeable 76–80, 81–82, 284 (calcium status: ideal ex-
changeable cation levels in soil), 287, 290, 298, 346, 
359

Cation exchange (also see Cations; Nutrients—retention ca-
pacity; Inherent fertility of soil; Clay—cation exchange; 
Organic matter)
capacity 49, 62, 71–74, 76, 82, 139, 171–172, 284, 285, 

290, 359 (analysis)
surface, sites or complex 124, 284, 287

Cationic displacement 80, 82–83
Cattle (see Animals—grazing)
Ceduna 205
Centipedes 62
Central Biophysical Region (see Biophysical regions—Central)
Central Eyre Peninsula (see Eyre Peninsula—Central)
Central plateau, Kangaroo Island (see Kangaroo Island—cen-

tral plateau)
Central Yorke Peninsula (see Yorke Peninsula—Central)
Cereal crops (see Cropping—broadacre—cereal)
Cereal rye (see Cropping—broadacre—cereal—cereal rye)
Charra 1:100 000 mapsheet 363
Charcoal 58
Chardonnay 233, 296 (rainfall)
Chelation–chelates (see Chemical processes in soil—chelation)
Chemical processes in soil (chief soil-forming and mineral-al-

tering processes)
acidification (also see Soil pH—soil acidifying factors) 53, 

56
carbonation 53
chelation 53, 56
hydration and dehydration (also see Clay—shrinking and 

swelling; Cracking clay soil) 49, 53, 285 (clay mineral)
hydrolysis 53, 74
in relation to temperature 54
ion exchange (also see Ions; Cation exchange) 49, 53, 60, 

76, 82, 291 (ion exchange complex), 294 (nutrient re-
tention capacity)

oxidation and reduction (also see Low-oxygen condi-
tions) 53, 55–56, 67–68, 180, 188, 262–263, 358

solution 53
Chemical reactivity of soil constituents (also see Cation ex-

change—capacity; Inherent fertility of soil; Buffering ca-
pacity) 50, 58–60, 71–72, 75, 80, 96, 139, 162, 332

Chenopod shrubs 20–21 (samphire), 30 (samphire), 37, 83 
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(samphire), 92, 102, 107 (image: bluebush), 113 (image: 
samphire), 153, 160, 175 (landscape image: including salt-
bush and copperburr), 247 (image), 262 (samphire), 263 
(saltbush), 267 (images: samphire), 284 (definition), 289 
(Goyder’s Line), 348–349 (saltbush and samphire)

Chernozems 273, 315, 321
Cherries (see Cropping—horticulture—deciduous tree—stone 

fruit—cherry)
Chert 88, 212, 273
Chickpeas (see Cropping—broadacre—grain legume—chickpea)
Chittleborough, Associate Professor David 27, 357
Chlorine–chloride (also see Sodium chloride) 49–51, 65, 69, 

79, 83, 263, 359 (chemical analysis)
Chlorite (see Clay—minerals—chlorite)
Chloroplasts 62
C horizon (also see Soil substrates) 301 (substrate)
Chromium 70
Chromosols (see Australian Soil Classification—Chromosols)
Cichon, Colin II, VI, 103, 253, 360, 365–366
Citrus fruit (see Cropping—horticulture—evergreen tree—citrus)
Clare 255
Clare 1:100 000 mapsheet 364
Clare Hills 109, 147
Clare Valley 14–15, 79, 124–125, 180, 182, 230, 234, 236, 238, 255
Classification (also see Land and soil attributes)

carbonate horizon classes VIII, 27, 341, 343
land-use potential (see separate entry; Landscape model-

ling—land-use potential)
land, general 291, 300, 338–339, 356–382
land, United States 26–27, 338
soil (also see Soil Groups; Subgroup soils; Australian 

Soil Classification) IV–V, VIII, 24, 27, 31, 34–36 
(soil classification in Australia), 37–41 (The Soils of 
Southern SA), 42, 47, 80, 87, 294 (pedology), 298 
(soil class; soil classification), 299 (Soil Group), 300 
(soil science), 301 (subgroup soil), 304–311 (soil key), 
312–321 (soil correlation), 322, 354 (group and sub-
group soils), 356–382 (SA soil surveys)

Clay VIII, 33, 37–39, 42–43, 45, 48–60, 61, 68, 71–73, 74–76, 
79–82, 88, 92, 97, 108, 116, 130, 134, 138, 146, 152–153, 
158, 160, 162, 166, 168, 170–172, 174, 176, 180–181, 184, 
188–190, 193–194, 196, 198, 202–203, 208–209, 215, 222, 
230, 236, 250, 254, 258, 262, 266, 272, 284 (cation ex-
change surface; clay exchange surface; clayey), 285 (espe-
cially clay mineral; clay particle; colloid), 286, 288–293, 
295, 297–298, 300 (soil texture), 301–303, 305–307, 322, 
326, 328, 342–344, 347, 353
cation exchange 49, 51, 53, 60, 71, 72, 76, 79–81, 284 

(cation; clay exchange surfaces)
chemical reactivity (see Clay—cation exchange; Clay—

shrinking and swelling; also see Chemical reactivity 
of soil constituents)

clay-size particles (also see Colloid) 60–61, 71, 75, 285 
(definition: clay particle), 347

content (also see Soil texture) 38, 42–43, 45, 60–61, 
71–72, 79, 284 (clayey textures), 285 (clay loamy tex-
tures), 292 (loamy textures), 297 (sandy textures), 300 
(soil texture), 353 (soil texture, classification)
soil profile clay content graphs 42, 98, 100, 102, 104, 

106, 108, 110, 112, 118, 120, 122, 124, 126, 128, 
130, 132, 134, 140, 142, 144, 146, 148, 154, 156, 
158, 160, 162, 164, 166, 172, 174, 176, 182, 184, 
190, 192, 194, 196, 198, 204, 206, 208, 214, 216, 
222, 224, 226, 232, 234, 236, 238, 240, 246, 252, 
254, 256, 258, 264, 266, 268, 274

dispersion (also see Sodium) 44–46, 48, 80, 81–82, 88, 92, 

97, 108, 116, 130, 134, 138, 146, 152–153, 158, 162, 166, 
171, 174, 176, 180–181, 184, 189–190, 194, 196, 222, 
236, 258, 286 (definition), 295, 301, 303, 328, 342–343

flocculation 45, 48, 82, 152, 160, 266, 288 (definition)
lamellae 48, 208, 209 (profile image), 215, 291 (defini-

tion), 326 (aeolian clayey sand: image)
minerals 45, 48, 50, 52–53 (wetting and drying; soil-

forming chemical processes), 55–56 (topography and 
drainage conditions), 57–59, 61, 68, 71–73, 74, 76, 
79–80, 198, 202, 285 (definition), 293 (mineral soil), 
298, 301, 307, 344
allophane 71 (surface area), 72 (cation exchange ca-

pacity and potential for swelling), 73
chlorite 72 (cation exchange capacity and potential 

for swelling)
illite 68, 71 (surface area), 72 (cation exchange ca-

pacity and potential for swelling), 79
iron and aluminium oxides (or sesquioxides) (also 

see Organo-aluminium-iron complexes) 53, 
55–56 (drainage conditions and soil colour; soil 
organisms), 58, 61, 71 (surface area), 72 (cation 
exchange capacity and potential for swelling), 
73–74, 76, 198, 202, 285 (clay mineral), 298 (ses-
quioxides), 301 (subsoil), 307

kaolin–kaolinite 58, 68, 71 (surface area), 72 (cation 
exchange capacity and potential for swelling), 
74, 76, 82, 286, 309

smectites 71 (surface area), 72 (cation exchange ca-
pacity and potential for swelling), 79
montmorillonite 79

surface area 71
vermiculite 71 (surface area), 72 (cation exchange 

capacity and potential for swelling)
spreading (also see Delving) VIII, 33, 188, 193 (image), 

203, 208, 285 (definition)
shrinking and swelling (also see Chemical processes in 

soil—hydration and dehydration) 37, 39, 52, 71–72, 
80, 108, 110, 144, 148, 168–177, 254, 285, 305

translocation 48–49, 52, 58–59, 188, 230, 250, 272, 290 
(illuviation), 302 (definition), 303, 306, 322, 326

type (see Clay—minerals)
wind and water borne (also see Parna) 51–52, 54–55, 

58–59
Clayey texture (see Soil texture—primary texture classes—clayey)
Clay loamy texture (see Soil texture—primary texture class-

es—clay loamy)
Clay minerals (see Clay—minerals)
Clay, sand and till sediments (see Soil substrates—major 

types—clay, sand and till sediments)
Clay-spreading (see Clay—spreading)
Claystone 244
Cleve 29
Cleve Hills 16–17, 102, 154, 156, 158, 166, 245–246, 250, 252, 

258, 329, 334–335
Cleve Research Laboratory 358
Climate (also see Rainfall; Soil formation—factors) III, IV, 

VIII, 5–6, 34, 40–41, 47–55, 56, 57 (growing season), 59, 
61–62, 73, 85, 89, 98, 108, 122, 130, 138, 152, 190, 192, 
207, 220–221, 230–233, 244–245, 273, 283 (agriculture; 
biophysical region), 291 (land zone), 296 (rainfall), 299 
(soil erosion), 301 (subregion), 344, 360

Climate change 4, 58, 62, 360
Clover (see Legumes—pasture legumes—clover)
Coarse texture (see Soil texture—coarse)
Coastal sand (see Soil substrates—major types—Recent coast-

al deposits—coastal sand)
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Coastal swamp sediments (see Soil substrates—major types—
Recent coastal deposits—coastal swamp sediments)

Coast disease 70
Cobalt 65, 69–70, 98, 118, 198, 202, 204, 208, 213, 221, 231
Cockaleechie 164
Collinson 1:100 000 mapsheet 363
Colloid (also see Clay—clay-size particles) 61, 285 (definition)
Colour (see Soil colour)
Columnar structure (see Soil structure—grade—pedal—

types—columnar)
Common reed (see Grasses—common reed)
Compacted soil (also see Pan) 78, 80–83, 89, 97, 180, 188, 202, 

289 (hardsetting), 295 (plough pan)
Conmurra 1:50 000 mapsheet 366
Conservation tillage (see Cultivation—minimum tillage; Cul-

tivation—contour ploughing)
Consistence (also see Soil structure; Soil water status) 80–81, 

212–213, 217, 283 (adhesion), 284 (bulk density), 285 (co-
hesion; definition), 287 (dry soil), 288 (firm), 289 (hard-
setting; hardpan), 290 (high strength), 292 (loose; low 
strength), 293 (moderately moist soil; moderate strength; 
moist soil), 294 (pan), 295 (plough pan), 297 (saturated 
soil), 298 (soft), 299 (soil matric potential), 300 (soil wa-
ter), 301 (soil water potential; surface crust; surface flake; 
surface sealing), 303 (water-stable aggregates; wet soil)

Continuous cropping (see Cropping—continuous)
Contour banks 92, 153, 155 (image), 157 (image), 167 (im-

age), 350
Contour ploughing (see Cultivation—contour ploughing)
Controlled traffic systems 82
Cooke Plains 112–113, 193
Coomandook 129
Coomandook Formation 331, 323
Coonalpyn 245
Coonalpyn 1:100 000 mapsheet 366
Coonalpyn Downs 70
Coonalpyn Range 16–17, 192
Coonawarra 39, 124–125, 149
Coonambidgal Formation 328 (including image)
Coonarie 1:50 000 mapsheet 364
Cooperative Research Centre for Plant-Based Management of 

Dryland Salinity VI, 32, 357
Coorabie 1:100 000 mapsheet 363
Coorong (see The Coorong)
Copper 65–66, 69–70, 72, 76, 96, 98, 110, 118, 126, 132, 140, 

148, 181, 190, 192, 194, 196, 198, 202, 204, 206, 208, 213, 
221, 231, 263–264, 359 (chemical analyses)

Copperburr, grey (Sclerolaena diacantha) 175 (landscape image)
Corny Point 1:50 000 mapsheet 364
Corridor plains (situated between Old coastal dune rang-

es) 20–21, 52, 30, 110, 111 (profile and landscape im-
ages), 126, 127 (profile and landscape images), 130, 131 
(profile and landscape images), 134, 135 (profile and land-
scape images), 148, 149 (profile and landscape images), 
192, 193 (landscape image), 194, 196, 265 (profile and 
landscape images), 267 (profile image), 286 (definition), 
326 (aeolian clayey sand), 329 (marl), 330 (lagoonal clay), 
332 (silcrete)

Coulta 1:100 000 mapsheet 363
Cowell 1:100 000 mapsheet 363
Cowell–Mitchellville Plains 16–17, 116
Cracking clay soil (see Soil Groups—Group E; also pp. 58, 94, 

136, 170–171, 174, 176, 248, 288, 297, 304–305, 308, 317, 
328, 331, 353)

Cracking Clay Soils (see Soil Groups—Group E)
Crickets 110, 126

Crocker, R.L. 24–25, 27
Crocker’s Loess (also see Calcareous loess) 327 (including image)
Crop growth potential modelling (see Landscape modelling—

land-use potential—plant growth potential)
Cropping (also see Pasture; Legumes; Forestry; Plants; 

Agriculture) III, V, VIII, 4–5, 26–29, 32, 36, 38–47, 57, 
59, 64 (potential yield), 65–71, 73, 76–79, 81–84, 86–92, 
96–106, 108–112, 116–122, 124–126, 128, 130, 132, 134, 
138, 140–148, 152–167, 170–174, 176, 180–182, 184–185, 
188–199, 202–208, 212–214, 216, 220, 222–224, 226, 230–
236, 238, 240, 246, 250–252, 254–256, 258–259, 263–264, 
266, 268, 272–274, 283 (agriculture; arable; annual plants), 
284 (broadacre crops), 286 (cover crop; cropping), 287 
(dryland agriculture; dryland cropping), 288 (field crops), 
289, 293 (non-arable), 294, 295 (quick finish), 295–296 
(rainfall), 297 (rotation; salinity; seeding; semi-arable), 
298 (senescence), 299 (Soil Pit Field Days), 301, 303 (wa-
ter-use efficiency), 322, 338–340, 347–352, 362
annual 45, 57, 73, 84, 86–87, 89, 91–92, 99 (image: cereal 

stubble), 101 (image: land prior to seeding), 103 (im-
age: wheat crop), 105 (image: wheat crop), 109 (im-
age: annual cropping trials), 111 (image: cultivated 
land prepared for cropping on right; annual pasture 
phase of rotation on left), 119 (image: young barley 
crop), 121 (image: annual crops and pasture), 141 
(image: wheat crop), 143 (image: land prior to crop 
emergence), 145 (image: canola crop), 147 (image: 
land prior to crop emergence), 155 (image: annual 
pasture phase of a rotation), 157 (image: land prior 
to crop emergence), 159 (image: land largely prior to 
crop emergence), 163 (image: land prior to seeding 
or crop emergence), 165 (image: land prior to crop 
emergence), 167 (image: land prior to seeding or crop 
emergence), 180–182, 184, 185 (image: annual pas-
ture phase of a rotation in foreground), 188, 191 (im-
age: annual horticulture), 193 (image: land used for 
annual crops and pasture), 194, 195 (image: annual 
horticulture), 197 (image: land prior to seeding or 
crop emergence), 202, 204, 205 (image: land prior to 
seeding or crop emergence in foreground), 206, 208, 
220, 223 (image: annual crop stubble), 259 (image: 
cereal crop stubble), 263, 283 (annual plants), 295 
(quick finish), 298 (senescence), 338–339, 352, 362

broadacre 39, 42–43, 57, 65–67, 69, 71, 78, 81, 84, 89, 
91–92, 96, 98–100, 102–106, 116–122, 138, 141, 
145, 152, 156, 164, 188, 196, 203, 254, 259, 273–274, 
283 (agriculture), 284 (definition), 286 (cropping), 
288 (field crops), 296 (rainfall), 297 (seeding), 340, 
347–350
cereal 39, 42–43, 65–67, 69, 71, 78, 84, 89, 91–92, 

96, 98, 99 (image: stubble), 103, 105, 118, 119, 
121, 141, 152, 156, 203, 259 (image: stubble), 
273, 284 (definition), 286 (cover crop), 288, 296 
(rainfall), 297 (rotation), 338, 340, 349–350
barley 42–43, 78, 84, 89, 141 (image), 119 (im-

age), 203, 296 (rainfall), 297 (rotation), 338
cereal rye 42–43, 89, 203, 350
development of cereal plant roots (diagrams) (see 

Plants—development of cereal plant roots)
oats 42–43, 70, 294 (permanent pasture)
triticale 42–43, 203
wheat 39, 42–43, 65, 66, 67, 78, 89, 103 (image), 

105 (image), 141 (image), 273, 296 (rain-
fall), 297 (rotation), 338, 349

oilseed 67, 69, 71, 121, 145, 284 (broadacre crops), 
288, 296 (rainfall), 297 (rotation)
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canola 69, 71, 121 (image), 145 (image), 296 
(rainfall)

grain legume 57, 65, 67, 69, 81, 96, 117, 288, 296 
(rainfall), 297 (rotation), 347
chickpea 117
faba bean 65, 96, 296 (rainfall)
field pea 65, 117, 296 (rainfall)
lupin 57, 65, 81, 296 (rainfall), 347

continuous 67, 89, 297 (rotation)
crop growth potential (see Landscape modelling—land-

use potential—plant growth potential)
dryland (or rain-fed) V, 5, 27, 38, 40–42, 45 (dryland ag-

ricultural potential), 64, 66, 69, 84, 88, 112, 142, 144, 
156, 171–172, 190, 194, 202–203, 220, 222, 238, 246, 
250, 272, 283 (agriculture), 284 (broadacre crops), 
287 (definition), 288, 295–296 (rainfall), 303 (water-
use efficiency), 338; also see below
dryland agricultural potential (classification) 45, 98, 

100, 102, 104, 106, 108, 110, 112, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 140, 142, 144, 146, 
148, 154, 156, 158, 160, 162, 164, 166, 172, 174, 
176, 182, 184, 190, 192, 194, 196, 198, 204, 206, 
208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 
240, 246, 252, 254, 256, 258, 264, 266, 268, 274

field (see Cropping—broadacre)
horticulture III, 4–5, 26, 28–29, 36, 39, 41, 44, 46–47, 59, 

67, 69, 76–78, 82, 86 (potential rooting depth), 96, 104, 
110, 116, 122, 124, 125 (image: viticulture), 126, 128, 
144, 146, 148, 152, 156, 162, 170, 172, 173 (image: viti-
culture), 180–181, 184, 188–190, 191 (image: annual 
horticulture), 194, 195 (image: annual horticulture), 
199 (image: viticulture), 202, 206, 207 (image: orange 
orchard), 208, 220, 230–232, 233 (image: perennial 
horticulture), 234, 235 (image: perennial horticulture), 
236, 238, 250, 254, 255 (image: viticulture), 274, 283 
(agriculture), 284 (broadacre crops), 286 (cropping), 
288, 295, 296 (rainfall), 301 (Southern Vales), 338–
339, 348, 352 (potential rooting depth, classification), 
362 (potential rooting depth, mapping)
berry

strawberry 296 (rainfall)
deciduous tree 28, 78, 231–234, 238, 295–296, 339, 

352, 362
almond 352 (potential rooting depth, classifica-

tion), 362 (potential rooting depth, map-
ping)

pome fruit 232, 238, 295 (definition), 296, 352 
(potential rooting depth, classification), 362 
(potential rooting depth, mapping)
apple 69 (bitter pit), 231–234, 295 (pome 

fruit), 296 (rainfall)
pear 233, 295 (pome fruit), 296 (rainfall)
quince 295 (pome fruit)

stone fruit 28, 232–233, 296, 352 (potential 
rooting depth, classification), 362 (potential 
rooting depth, mapping)
cherry 232–233, 296 (rainfall)

effective rootzone depth (of five horticultural crop-
type groupings)
classification and mapping 352, 362
data statistics for Southern SA 86

evergreen tree 28, 46, 69, 78, 86, 96, 207, 338–339, 
352, 362
avocado 352 (potential rooting depth, classifica-

tion), 362 (potential rooting depth, mapping)
citrus 28, 46, 69, 78, 96, 207 (image: orange or-

chard), 338, 352 (potential rooting depth, 
classification), 362 (potential rooting depth, 
mapping)

olive 86, 352 (potential rooting depth, classifi-
cation), 362 (potential rooting depth, map-
ping)

vegetable 28, 194–195, 220, 238, 254, 274, 283 (ag-
riculture), 296 (rainfall), 352 (potential rooting 
depth, classification), 362 (potential rooting 
depth, mapping)
carrot 352 (potential rooting depth, classifica-

tion), 362 (potential rooting depth, map-
ping)

onion 352 (potential rooting depth, classifica-
tion), 362 (potential rooting depth, map-
ping)

potato 194, 195 (image: young plants), 220, 238, 
352 (potential rooting depth, classification), 
362 (potential rooting depth, mapping)

brassica 296 (rainfall), 352 (potential rooting 
depth, classification), 362 (potential rooting 
depth, mapping)

vine
grape (viticulture) III, 4, 26, 28–29, 36, 47, 78, 

86, 116, 122, 124, 125 (image), 128, 172, 
173 (image), 199 (image), 220, 232–234, 
238, 254, 255 (image), 283 (agriculture), 
296 (rainfall), 301 (Southern Vales), 352 
(potential rooting depth, classification), 362 
(potential rooting depth, mapping)

irrigated (see Irrigation)
perennial 40, 45, 57, 64, 83, 86, 91, 102, 106, 108, 110, 

126, 140, 180–181, 188–189, 194, 202, 206, 207 (im-
age: orange orchard), 208, 213, 220, 222, 224, 231, 233 
(image), 235 (image), 294 (perennial plants), 338

Crown Lands 5, 89
‘Crumb’ structure (see Soil structure—grade—pedal—types—

‘crumb’)
Crystal Brook 162
CSIR 24–28, 356
CSIRO VI, VIII, 24–28, 33, 37, 70, 324, 336–337, 356, 358, 360

Division of Soils VIII, 24, 26–27, 33, 37, 78, 356
Cultana 1:100 000 mapsheet 364
Cultivation 44, 56, 73 (effect on organic matter), 79–80, 81, 

82, 86, 89–92 (erosion), 97, 100, 102, 104, 106, 108, 117, 
120, 122, 132, 134, 138–140, 142, 144, 146–148, 152–153, 
163, 165, 167, 170, 176, 180, 184, 197, 202–203, 205, 213, 
231, 246, 250, 258, 264, 283, 285–288, 293–295, 309–311, 
350–351
contour ploughing 92, 153
effective moisture range for (definition) 287
excessive (definition) 287
minimum tillage (reduced and conservation tillage; also 

see Plants—residues) 81, 91, 92, 180, 203, 350, 293 
(definition)

no-till (zero-till) 81, 91, 92, 153, 203, 221, 294 (definition)
Cummins 164, 176
Cummins 1:100 000 mapsheet 363
Cungena 99
Cungena 1:100 000 mapsheet 363
Curly rye grass (see Grasses—curly rye grass)
Currency Creek Formation 329
Custance, Professor 67
Cyanide 64
Cyanobacteria 62, 68
Cygnet Fault (see Snelling–Cygnet Fault)
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Cygnet River 10–11, 225, 252
Cygnet River plains, Kangaroo Island 16–17

D
Damper 1:100 000 mapsheet 363
Dark gradational clay loam (see Subgroup soils—soil C5)
Darke Peak 209, 245
Deciduous tree crops (see Cropping—horticulture—decidu-

ous tree)
Deep drainage (see Drainage—deep)
Deep friable gradational clay loam (see Subgroup soils—soil 

M2)
Deep gravelly soil (see Subgroup soils—soil M3)
Deep hard gradational sandy loam (see Subgroup soils—soil 

M4)
Deep Loamy Texture-Contrast Soils with Brown or Dark 

Subsoil (see Soil Groups—Group F)
Deeply weathered sediments (see Soil substrates—major typ-

es—deeply weathered sediments)
Deep-ripping 86, 116, 122, 124, 128, 130, 132, 227, 286 (defi-

nition)
Deep Sands (see Soil Groups—Group H)
Deep sandy loam (see Subgroup soils—soil M1)
Deep Uniform to Gradational Soils (see Soil Groups—Group 

M)
Dehydration (see Chemical processes in soil—hydration and 

dehydration)
Delving (also see Clay—spreading) 188, 286 (definition)
Denitrification 52, 68
Department of Agriculture, South Australia IV, 24–29, 37, 67, 

90, 338, 356, 358, 360
Soil Conservation Branch IV, 90, 338

Department of Agriculture, United States 26–27, 338
Depth to hardpan (see Hardpan—depth to; also see Soil 

depth)
Depth to hard rock (see Rock—depth to hard rock; also see 

Soil depth)
Dermosols (see Australian Soil Classification—Dermosols)
Destrees 1:50 000 mapsheet 365
Devils Peak 155
D horizon (also see Soil substrates) 301 (substrate)
Diffusion of nutrients (also see Mass flow; Interception of nu-

trients) 66, 286 (definition)
Dispersion (see Clay—dispersion)
Disease and pests (of plants and animals) 4, 40, 62, 64, 67, 

70–71 (coast disease; iodine deficiency disorders), 75, 78, 
86, 89–90, 117, 202–203, 297 (rotation), 303

District Councils (local government) 31, 89–90, 289 (Goy-
der’s Line)

District Soil Conservation Boards (see Soil Conservation Dis-
tricts and Boards)

District Plans (see Soil Conservation District Plans)
DNA in soil 62–63
Dokuchaev, Vasilii 34
Dolomite (see Limestone and dolomite)
Double layer effect (also see Clay—dispersion) 81
Drainage (also see Waterlogging) 27–28, 37–38, 40–41, 43–44, 

45–46, 48–51, 54, 55–56, 57, 64, 71, 78–80, 82, 83, 84–85, 
88, 91, 97, 98, 102, 104, 106, 108, 110, 112–113, 116–118, 
120, 122, 124, 126, 128, 130, 132, 134, 138, 140, 142, 144, 
146, 148, 152, 154, 158, 160, 162, 164, 166, 170–171, 172, 
174, 176, 180–182, 184, 188–189, 192–195, 202–203, 204, 
206, 208, 212–214, 216–217, 220–222, 224, 226, 230–231, 
236, 240, 245–246, 250–251, 254, 258, 262, 263, 264, 266, 

272–274, 282, 286–287, 322–324, 340, 347, 352, 361–362 
(susceptibility to waterlogging; deep drainage)
classification and mapping 43–44, 98, 100, 102, 104, 

106, 108, 110, 112, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 140, 142, 144, 146, 148, 154, 156, 158, 160, 
162, 164, 166, 172, 174, 176, 182, 184, 190, 192, 194, 
196, 198, 204, 206, 208, 214, 216, 222, 224, 226, 232, 
234, 236, 238, 240, 246, 252, 254, 256, 258, 264, 266, 
268, 274, 282, 340 (susceptibility to waterlogging: 
soil drainage, classification), 361 (susceptibility to 
waterlogging, mapping)

data statistics for Southern SA 83
deep 40, 43, 45, 49, 64, 83–84, 88, 98, 104, 106, 108, 112, 

116, 118, 120, 122, 160, 164, 180–181, 188–189, 193, 
195, 202–204, 213–214, 216, 220–221, 231, 240, 245, 
286 (definition), 287, 322–323, 352, 362
classification and mapping 352, 362

Drainage depressions (also see Rivers and watercourses) 31, 
54, 121, 159 (image), 176, 220, 237, 247, 250, 252, 258, 
262, 265 (image), 266, 268, 269 (image), 328

Drains (artificial drainage) 10–11, 110, 126, 181, 189, 220, 263
Lower South East 10–11

Driver, River 10–11
Drooping sheoak (Allocasuarina verticillata) 244
Drought (also see Rainfall) 83, 89–91, 244, 263, 289 (Goyder’s 

Line)
Drying (see Wetting and drying)
Dryland agriculture (see Agriculture—dryland)
Dryland agricultural potential (see Land-use potential—classi-

fication and mapping)
Dryland cropping (see Cropping—dryland)
Dryland salinity (see Salinity, watertable-induced—secondary 

salinity—dryland salinity)
Dry saline land (also see Salinity, watertable-induced; Scald-

ing) 51 (the addition and leaching of common soluble 
substances), 79 (sodium chloride), 83 (salinity), 84–85 
(dry saline land), 87 (chemical barriers), 92 (scalding), 282, 
287 (ECe; EC1:5 ; elevated levels of salts), 293 (moderate 
levels of salts), 296 (raised levels of salts), 297 (salinity; 
semi-arable), 298 (slightly saline), 349, 350, 352 (effective 
rootzone depth), 362
classification and mapping 83, 85, 282, 286 (data statis-

tics), 349 (classification of dry saline land, including 
‘magnesia’ patches), 362 (mapping of dry saline land 
severity, including ‘magnesia’ patches)

data statistics for Southern SA 85 (dry saline land), 92 
(scalded land, including ‘magnesia’ patches)

Dudley Peninsula, Kangaroo Island 16–17, 123, 258
Duffield 1:50 000 mapsheet 366
Dunefields (see Sand dunes)

E
Earthworms 49, 56, 62–63
Eastern Eyre Peninsula (see Eyre Peninsula—Eastern)
Echunga 1:50 000 mapsheet 26, 365
Ecosystems (also see Habitats) IV, 4, 62–63
Ecosystem services (also see The role of soil) 4, 294 (organic 

matter)
Edillilie 237
Edithburgh 1:50 000 mapsheet 364
Eleanor sand 221, 319
Electrolytic effect–Electrolyte 80, 82, 286 (dispersion)
Ellison 1:100 000 mapsheet 363
El Niño 296 (rainfall)
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Emerson Dispersion Test (also see Clay—dispersion) 81
Encounter 1:50 000 mapsheet 365
Environmental functions of soil (and substrate) III, IV, V, 4, 

47 (habitat diversity), 56 (biological influences preamble; 
soil organisms), 57–58 (nature of organic matter), 61–64 
(soil organic matter), 65–66 (supply of nutrients), 79–80 
(good structure), 294 (organic matter), 304, 322

Environmental risk modelling (see Landscape modelling—en-
vironmental risk)

Environmental scenario modelling (see Landscape model-
ling—environmental scenarios)

Environmental pollutants (also see Nutrients—pollution; Acid 
sulfate soil; Aluminium; Toxic elements in soil—strong 
acidity; Rainfall—acid rain; Salinity, watertable-in-
duced) 4, 58, 62, 74–75, 181, 189, 202, 213, 221, 231, 251, 
263 (acid sulfate soil), 282 (acid rain)

Eragrostis setifolia (see Grasses—neverfail)
Erosion (see Soil erosion)
Eucalypt species (also see Mallee-habit vegetation) 58, 97–98, 

119 (image), 126, 135 (image), 157 (image), 163 (image), 
177 (image), 185 (image), 198, 202, 209 (image), 214, 227 
(image), 230, 232, 235 (image), 244, 255 (image), 257 (im-
age), 292 (mallee districts; mallee soil; mallee vegetation), 
296 (rainfall), 297 (sclerophyll)

Eucalyptus baxteri (see Stringybark eucalypts, especially 
p. 226)

Eucalyptus camaldulensis (see Red gum)
Eucalyptus cladocalyx (see Sugar gum)
Eucalyptus fasciculosa (see Pink gum)
Eucalyptus globulus (see Forestry—Tasmanian blue gum)
Eucalyptus leucoxylon (see South Australian blue gum)
Eucalyptus obliqua (see Stringybark eucalypts, especially pp. 209 

(image), 232, 235)
Eudunda 1:100 000 mapsheet 364
Eukarya (also see Archaea; Bacteria (domain)) 62–63
Eukaryotic cells – eukaryotes (also see Prokaryotic cells – pro-

karyotes) 62–63
Everard Central 113
Evergreen tree fruit (see Cropping—horticulture—evergreen tree)
Excessive cultivation (see Cultivation—excessive)
Exchangeable cations (see Cations—exchangeable)
Exposure (of land, especially to winds) 351–352 (classifica-

tion), 362 (mapping)
Eyre Peninsula (also see Biophysical regions—Eyre Penin-

sula) VI, VIII, 5–6, 14–15, 16–17 (biophysical region), 24, 
25–26, 51–52, 86, 89, 92, 98–99, 104, 108, 116, 118–122, 
146, 152, 154, 156, 158, 164–165, 176, 180, 182, 184, 188, 
190, 192, 194, 196, 204–206, 208–209, 220, 222–224, 230, 
234, 236–237, 245 (hard rock geology), 246, 250, 258, 279, 
324–328, 330, 332–333, 362–363, 367, 370–371
Central 16–17, 26, 52, 108, 116, 118–119, 192, 196, 204, 333
Eastern (also see Cleve Hills) 16–17, 25, 108, 116, 152, 

156, 158, 188, 190, 194, 196, 208–209, 328, 333
Lower–Southern–southernmost (also see Koppio Hills) 16–

17, 25, 28, 52, 116, 120–122, 152, 156, 164–165, 176, 180, 
182, 184, 188, 194, 196, 220, 222–224, 328, 332–333

Northern–Upper 16–17, 108, 112, 116, 118, 158, 206, 208
Western (also see West Coast; Far West Coast) VIII, 

16–17, 25, 52, 98, 116, 118

F
Faba beans (see Cropping—broadacre—grain legume—faba 

beans)
Factors affecting fertility (see Inherent fertility of soil)

Factual Key (for the Recognition of Australian Soils) 24, 35, 
80, 312–321

Farm Plans 90
Farrell Flat 145, 167, 259
Far West Coast, Eyre Peninsula (also see West Coast) 16–17, 

26, 99, 119, 205, 279
Soil Conservation District 26

Feldspar 60, 333, 335
Ferguson Park 257
Ferricrete (see Soil substrates—major types—deeply weath-

ered sediments—ferricrete)
Ferrosols (see Australian Soil Classification—Ferrosols)
Fertiliser (also see entries for individual nutrient elements; Nu-

trients—deficiencies)
acid-forming 74
manufacture 56, 68
over-fertilisation 76
practice 27, 65–69, 96, 202, 213, 220, 231, 245, 273, 290 

(improved pasture), 297 (seeding), 344–346
Fertility (see Inherent fertility of soil)
Field crops (see Cropping—broadacre)
Field peas (see Cropping—broadacre—grain legume—field peas)
Fine carbonate (see Carbonates—fine)
Finely divided carbonate (see Carbonates—fine)
Fine texture (see Soil texture—fine)
Finniss, River 10–11
Fixation

carbon 57
phosphorus 40, 50, 164, 221–222, 224, 226, 359 (reactive 

iron)
nitrogen 56, 65, 67, 68, 69, 74, 292 (legume), 297 (rotation)

Fleurieu Peninsula 16–17, 57, 176, 199, 217, 220, 232–233, 
239, 245, 262, 268–269, 326, 331, 333

Flinders Ranges 244, 282, 329
Southern–southernmost 16–17, 102, 108, 155 (image), 

157 (image), 167 (image), 230, 234, 236, 238, 240, 
251, 257 (image), 259 (image), 328–329, 333–336

Flint 88, 212, 256
Flocculation (see Clay—flocculation)
Flooding (also see Rivers and watercourses; Miscellaneous ar-

eas—tidal areas) 41, 54, 58, 68, 110, 126, 251–252, 254–
256, 258, 262, 266, 268, 352, 262
potential for 352 (classification), 362 (mapping)

Floodplains 170, 172, 176, 180, 184, 191, 250, 254–255, 262, 
268, 291 (landform pattern), 328–329

Florieton 107
Florieton 1:100 000 mapsheet 364
Fluorine 70
‘Foot’ of Yorke Peninsula (see Yorke Peninsula—‘foot’)
Forest, deciduous 63
Forest, native 57, 230, 232, 244
Forestry (also see Cropping; Pasture; Plants) III, VIII, 4–5, 

28, 40, 47, 58, 198, 202, 208, 212–216, 227, 225, 239, 283 
(agriculture), 288, 296 (rainfall), 338
radiata pine (Pinus radiata) 198, 202, 208, 212–213, 215 

(image), 225 (image: plantation in midground), 296 
(rainfall), 338

Tasmanian blue gum (Eucalyptus globulus) 198, 227 (im-
age: plantation in background), 296 (rainfall)

Frances 170, 176
Frances 1:50 000 mapsheet 366
Freeling 197, 254
French, Reg 25–26
French–Schultz Model 64
Freshwater tea-tree (Leptospermum lanigerum) 264
Friable gradational clay loam (see Subgroup soils—soil C3)
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Friable (see Soil structure—‘friable’)
Fruit (see Cropping—horticulture—deciduous tree; Crop-

ping—horticulture—evergreen tree)
Fungi 62–64, 68, 73, 79, 81, 202

mycorrhizal 62, 64, 68, 79, 81

G
Gahnia filum (see Thatching grass)
Gambier 1:50 000 mapsheet 366
Gambier Formation 275 (shown in image), 325, 331
Gawler 1:50 000 mapsheet 365
Gawler, River 10–11, 172 (floodplains), 191 (image: adjacent 

plains)
Geological formations (see Soil substrates—major types; also 

see separate entries)
Geological time scales 336–337
Georgetown 176
Gilbert, River 10–11
Glacial valley deposits (see Soil substrates—major types—clay, 

sand and till sediments—glacial valley deposits)
Glanville Formation 331
Gley soil colours (also see Soil colour) 56, 262, 268, 288 (defi-

nition), 325
Glomalin 58, 62, 79, 81
Gneiss 100, 220, 230, 234, 236–238, 244–245, 335 (including 

image)
Goats 244
Good soil structure (Soil structure—category—good)
Goolwa 27
Goolwa 1:50 000 mapsheet 365
Goyder’s Line 8–9, 89, 289 (description)
Gradational loam on rock (see Subgroup soils—soil C2)
Gradational sandy loam (see Subgroup soils—soil C1)
Gradational soil (see Texture profile—gradational)
Gradational Soils with Highly Calcareous Lower Subsoil (see 

Soil Groups—Group C)
Grainger 1:50 000 mapsheet 365
Grain legumes (see Cropping—broadacre—grain legume)
Granite 47, 74, 230, 244–246, 250, 252, 276, 333 (including 

image), 341
Granular structure (see Soil structure—grade—pedal—types—

granular)
Grapevines (see Cropping—horticulture—vine—grape)
Grasses (also see Cropping—broadacre—cereal)

common reed (Phragmites australis) 262, 268
curly rye grass (Parapholis incurva) 348
marram grass (Ammophila arenaria) 89
native panic (Panicum decompositum) 175 (landscape image)
neverfail (Eragrostis setifolia) 175 (landscape image)
puccinellia (Puccinellia ciliata) 262, 266, 348
salt-water couch grass (Paspalum vaginatum) 348
sea barley grass (Hordeum marinum) 262, 348
spinifex (Triodia species) 163 (landscape image), 244
tall wheat grass (Thinopyrum ponticum) 262, 266, 348

Grassland, native (also see Grasses) 102, 244
Grassland, Northern European 63–64
Grass tetany (nutrient disorder of livestock) 69, 76–77, 231
Great Australian Bight 16, 279 (image)
Great soil groups 25, 35, 312–313, 321
Greenhouse gases (also see Climate change; Carbon dioxide) 58
Grey, County 29
Grey, Hundred of 28
Greywacke 230, 238, 244–245, 334 (including image)

Groundwater (see Watertables)
Groundwater flow systems VII, 33
Growing season 57, 64, 66, 70, 87, 91, 294 (opening rains), 295 

(quick finish), 296 (rainfall)
Gulf Plains 16–17, 108, 246, 259 (image), 262, 266, 326–327, 

330
Gulf St Vincent 17, 57
Gully erosion (see Soil erosion—gullying)
Gulnare 176
Gyp Gyp 1:50 000 mapsheet 366
Gypseous (also see Gypsum; Subgroup soils—soil A8) 289, 308
Gypseous calcareous loam (see Subgroup soils—soil A8)
Gypsum (also see Gypseous; Subgroup soils—soil A8) 20–23, 

30, 50, 52, 67, 80, 82, 94–95, 97, 112–113, 121, 146, 152, 
160–161, 180–181, 189, 262, 266, 289 (gypseous), 323, 
324, 325, 328

Gypsum-rich deposits (see Soil substrates—major types—Re-
cent coastal deposits (and sediments associated with in-
land saline depressions) — gypsum-rich deposits)

H
Habitats III, 4–5, 47, 64, 116, 245–246, 250, 263, 268, 300 

(soil water)
Haines Plateau, Kangaroo Island 16–17, 223
Hall, James II, V–VI, VII, 99, 123, 147, 163, 165, 177, 183, 

205, 223, 225, 227, 233, 247, 267, 275, 278, 304, 322, 325–
326, 331–332, 363–366

Hamley Bridge 197
Hanna, Jenny VI, 165, 361, 363, 366
Hard carbonate (see Carbonates—coarse–hard; Calcrete)
Hard carbonate fragments (see Carbonates—coarse–hard)
Hard carbonate layers (see Calcrete; Carbonates—coarse–hard)
Hard carbonate nodules (see Carbonates—coarse–hard)
Hard carbonate rubble (see Carbonates—coarse–hard)
Hard carbonate segregations (see Carbonates—coarse–hard)
Hard gradational clay loam (see Subgroup soils—soil C4)
Hard loamy sand over red clay (see Subgroup soils—soil D5)
Hardpan (also see Calcrete; Ferricrete; Silcrete; Pan) 38, 40, 52, 

54, 56, 80 (coffee-rock), 87, 212 (coffee-rock), 216–217 (cof-
fee-rock), 284 (calcrete), 286 (deep-ripping), 287 (ferricrete), 
289 (hard; hard carbonate; definition), 291 (ironstone), 294 
(pan), 296 (regolith), 298 (soil), 343, 352, 361
depth to (also see Soil depth) 87 (data statistics for South-

ern SA), 343 (classification), 361 (mapping)
Hard Red-Brown Texture-Contrast Soils with Alkaline Sub-

soil (see Soil Groups—Group D)
Hard rock, depth to (see Rock—depth to hard rock; also see 

Soil depth)
Hardsetting surface soil 35, 39, 44–45, 79, 80–81, 92, 117, 128, 

134–135, 139–140, 142, 144, 146–148, 150, 152–154, 156, 
158–159, 162, 164, 166–167, 170, 176, 180, 183, 185, 230–
232, 234–236, 238, 240, 246–247, 250–251, 255, 258–259, 
287, 289 (definition), 301, 309–311, 342

Hart Field Day site 109, 323
Hatherleigh 1:50 000 mapsheet 367
Hawker 26, 160
Hawker 1:100 000 mapsheet 364
Heath (also see Mallee-heath) 70, 202, 244
Heavy metals (see Toxic elements in soil—heavy metals)
Heavy texture (see Soil texture—heavy)
Herbicides 86, 90–91, 96, 117, 153, 297 (seeding), 347
High fertility soil (see Inherent fertility of soil—high fertility soil)
Highly calcareous (see Calcareous—highly)
Highly calcareous sandy loam (see Subgroup soils—soil A1)
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Highly leached sand (see Subgroup soils—soil I1)
Highly Leached Sands (see Soil Groups—Group I)
Hillock 1:50 000 mapsheet 364
Hill River 10–11
Hindmarsh Clay 147 (profile and landscape images), 173 

(profile image), 177 (profile image), 330, 331
Hindmarsh, Hundred of 28
Holocene (or Recent) epoch 41, 58, 132, 176, 204, 253, 296 

(Recent; Recent geological times), 323–325, 328–329, 336 
(time scale), 353

Hooper, P.D. 28
Hordeum marinum (see Grasses—sea barley grass)
Horticulture (see Cropping—horticulture)
Howard, A.W. 67
Hughes, Brian VI–VII, 99, 119, 279, 325, 360, 363
Hummock Range 16–17, 145, 335
Humus (also see Organic matter) 58, 61, 72 (surface area; cat-

ion exchange capacity), 73, 79–80, 285, 290 (definition)
Hutt River 10–11
Hydration–dehydration (Chemical processes in soil—hydra-

tion and dehydration)
Hydrogen (also see Toxic elements in soil—hydrogen) 53, 65–

66, 73–74 (soil pH and soil acidification), 75, 213, 221, 
231, 263, 282 (acidic), 285 (cohesion), 299 (soil pH)

Hydrolysis (Chemical processes in soil—hydrolysis)
Hydrosols (see Australian Soil Classification—Hydrosols)
Hynam 1:50 000 mapsheet 367

I
Ice plant 348
Igneous rock 323, 333
Illite (see Clay—minerals—illite)
Immobilisation (of nitrogen) 68
Indian Ocean Dipole 296 (rainfall)
Infrastructure risk modelling (see Landscape modelling—in-

frastructure risk)
Inherent fertility of soil (also see Nutrients—retention capa-

city) V, 28–29, 32, 38–42, 43, 45, 47, 53, 57–59, 60, 62, 65–
77, 87, 89, 96 (Soil Group A), 97–98, 100, 102, 104, 106, 
108, 110, 112, 116, 117 (Soil Group B), 118, 120, 122, 124, 
126, 128, 130, 132, 134, 138–139 (Soil Group C), 140, 142, 
144, 146, 148, 152, 153 (Soil Group D), 154–156, 158, 160, 
162, 164, 166, 171 (Soil Group E), 172, 174, 176, 180, 181 
(Soil Group F), 182, 184, 188, 189 (Soil Group G), 190, 
192, 194, 196–198, 202–203 (Soil Group H), 204, 206, 208, 
212, 213 (Soil Group I), 214, 216, 220, 221 (Soil Group 
J), 222, 224, 226, 230–231 (Soil Group K), 232–234, 236, 
238, 240, 246, 251 (Soil Group M), 252, 254, 256, 258, 263 
(Soil Group N), 264, 266, 268, 272, 273 (Soil Group O), 
274, 282, 284 (calcium status; cation exchange capacity), 
285 (clay mineral), 286, 290 (definition), 294 (nutrient re-
tention capacity; organic carbon; organic matter), 297, 299 
(soil health), 300, 303 (water-use efficiency), 333, 344–346, 
352, 359 (analysis: cation exchange capacity), 361
classification and mapping 43, 98, 100, 102, 104, 106, 

108, 110, 112, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 140, 142, 144, 146, 148, 154, 156, 158, 160, 162, 
164, 166, 172, 174, 176, 182, 184, 190, 192, 194, 196, 
198, 204, 206, 208, 214, 216, 222, 224, 226, 232, 234, 
236, 238, 240, 246, 252, 254, 256, 258, 264, 266, 268, 
274, 282, 344–346, 361

data statistics for Southern SA 66
high fertility soil (classes high to very high) 39, 41–42, 

53, 59, 66, 71–72, 76, 97, 110, 124, 126, 128, 134, 

138–139, 142, 144, 146, 148, 152, 154–156, 158, 160, 
166, 171–172, 174, 176, 182, 251, 254, 263, 266, 268, 
272–274, 299, 333

low fertility soil (classes low to very low) 28, 40–42, 47, 
57–59, 66–67, 70–73, 75, 87, 97–98, 112, 118, 130, 
132, 192, 194, 196–198, 202–204, 206, 208, 212–214, 
216, 220–221, 224, 226, 230, 232, 240, 246, 252, 256, 
263, 268, 286, 290, 303

moderate fertility soil (classes moderate to moderately 
low) 39, 41–42, 66, 97, 100, 102, 104, 106, 108, 112, 
120, 122, 128, 130, 134, 140, 154, 156, 158, 162, 164, 
166, 181–182, 184, 190, 192, 194, 196, 222, 230, 232, 
234, 236, 238, 240, 246, 251–252, 256, 258, 263–264, 
266, 268

Inland carbonate sand (see Soil substrates—major types—
unconsolidated aeolian deposits—inland carbonate sand)

Inland coastal sand spreads (see Soil substrates—major types—
unconsolidated aeolian deposits—inland carbonate sand)

Inland dunes and sand spreads (see Soil substrates—major 
types—unconsolidated aeolian deposits—inland siliceous 
sand; Molineaux-Moornaba Sand; Lowan Sand; Bunyip 
Sand; Bridgewater Formation; Soil substrates—major 
types—unconsolidated aeolian deposits—inland carbon-
ate sand; Soil substrates—major types—unconsolidated 
aeolian deposits—aeolian clayey sand)

Inland saline sediments and associated deposits (see Soil 
substrates—major types—Recent coastal deposits (and 
sediments associated with inland saline depressions) — in-
land saline depression sediments; Soil substrates—major 
types—Recent coastal deposits (and sediments associated 
with inland saline depressions) — gypsum-rich deposits)

Inland siliceous sand (Soil substrates—major types—unconsol-
idated aeolian deposits—inland siliceous sand)

Insects 62–63, 110, 126
Integrated natural resource management (also see Natural re-

source management) 5, 90
Intensive agriculture (see Agriculture—intensive)
Interactions between nutrients (see Nutrients—imbalance–bal-

ance and interactions)
Interception of nutrients (by elongating plant roots) (also see 

Mass flow; Diffusion of nutrients) 66
Intermediate soil structure (Soil structure—category—inter-

mediate)
Internal soil drainage (see Drainage)
Iodine 70–71
Iodine deficiency disorders 70–71
Ion exchange (see Chemical processes in soil—ion exchange)
Ionic compounds in soil (see Ions; Salts in soil)
Ions (also see Cations; Anions) 49–50, 51, 53, 56, 60–61, 66–

67, 73–79, 81–82, 282–284, 286, 291, 294, 299, 358–359
Iron (also see Clay—minerals—iron and aluminium oxides; 

Organo-aluminium-iron complexes; Toxic elements in 
soil—iron) 4, 36, 40, 50–51, 53, 55–56, 58, 61, 63, 65–66, 
69–70, 73, 75–77, 96, 98, 100, 104, 106, 108, 110, 118, 
120, 126, 134, 145, 165, 171, 180–181, 188, 200, 202, 204, 
210, 212–217, 232–233, 262–264, 268–269, 275, 287 
(ferricrete), 291 (ironstone; ironstone gravel), 305, 307, 
324, 332, 334, 359 (chemical analyses)

Iron and aluminium oxides (see Clay—minerals—iron and al-
uminium oxides)

Ironstone gravelly sandy loam over red clay (see Subgroup soils—
soil D6)

Ironstone soil (see Subgroup soils—soil J2)
Ironstone Soils (see Soil Groups—Group J)
Ironstone soil with alkaline lower subsoil (see Subgroup soils—

soil J1)
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Irrigation (also see Land-use potential—classification and 
mapping) V, VIII, 5, 26–29, 38–42, 45–46, 64, 87, 96–98, 
100, 104, 110, 112, 116, 118, 126, 128, 130, 131 (image: 
irrigation bay), 132, 138, 140, 142, 144, 148, 154, 156, 160, 
171–172, 173 (image: grapevines), 176, 182, 188, 190, 191 
(image: annual horticulture), 192, 194, 195 (image: annual 
horticulture), 198, 199 (image: grapevines), 202, 206, 207 
(image: orange orchard), 208, 214, 216, 220, 224, 233 (im-
age: orchards), 234, 235 (image: orchards), 236, 250–251, 
255 (image: grapevines), 272, 283 (agriculture; arable), 
286 (dispersion), 303 (water-use efficiency), 322, 338, 352 
(potential rooting depth, classification), 362 (potential 
rooting depth, mapping); also see below
irrigated agricultural potential, classification 45–46, 98, 

100, 102, 104, 106, 108, 110, 112, 118, 120, 122, 124, 
126, 128, 130, 132, 134, 140, 142, 144, 146, 148, 154, 
156, 158, 160, 162, 164, 166, 172, 174, 176, 182, 184, 
190, 192, 194, 196, 198, 204, 206, 208, 214, 216, 222, 
224, 226, 232, 234, 236, 238, 240, 246, 252, 254, 256, 
258, 264, 266, 268, 274

Irrigated agricultural potential (see Irrigation—irrigated agri-
cultural potential)

Irrigation salinity (see Salinity, watertable-induced—second-
ary salinity—irrigation salinity)

J
Jaffa 1:50 000 mapsheet 367
James Cook University VI
Jamestown 101, 230, 234
Jamestown 1:100 000 mapsheet 364
Jeffery, Peter VI–VII, 223, 360, 363, 366
Juncus species (also see Rushes) 268

K
Kalanbi 1:100 000 mapsheet 363
Kalangadoo 195
Kalangadoo 1:50 000 mapsheet 367
Kandosols (see Australian Soil Classification—Kandosols)
Kangarilla 199
Kangaroo Island (also see Biophysical regions—Kangaroo Is-

land) VII, 5–6, 14–15, 16–17 (biophysical region), 24, 
27, 28, 31, 52, 57, 59, 70–71, 75, 79, 98, 116, 120, 122, 
123, 130, 166, 170, 174, 176–177, 180, 182–184, 188, 194, 
196, 198, 202, 204, 212, 214, 216–217, 220–227, 230, 232, 
234, 236, 238, 240, 244–245 (Adelaide Geosyncline: hard 
rock geology), 246, 250, 252, 258, 264, 266, 268, 282, 323, 
325–334, 362, 365, 367, 373–375, 
central plateau 16–17, 27, 183, 220, 225
Cygnet River plains (see separate entry)
Dudley Peninsula (see separate entry)
Haines Plateau (see separate entry)
Little Sahara (see separate entry)
MacGillivray Plains (see separate entry)
northern plateau 16–17, 225
plateaux 59, 176, 182, 184, 220, 222–226, 238, 252, 268, 

332, 334
south-coast 52, 98, 116, 120, 122, 130, 202, 204, 333
Wisanger Hills (see separate entry)

Kanmantoo Group rocks 245
Kaolin clay (sediments) (see Soil substrates—major types—

deeply weathered sediments—kaolin clay; also see Clay—
minerals—kaolin–kaolinite)

Kaolinite (see Clay—minerals—kaolin–kaolinite)
Kapunda 159, 197, 230, 234, 236
Kapunda 1:100 000 mapsheet 364
Karoonda 121, 141
Karoonda Surface 330
Keith 131, 193
Keith 1:100 000 mapsheet 366
Kennion 1:50 000 mapsheet 367
Keppoch 1:50 000 mapsheet 367
Kersbrook 26
Kimba 1:100 000 mapsheet 363
Kingscote 177, 223
Kingscote 1:50 000 mapsheet 365
Kingston (On Murray) Irrigation Area 28
Kingston (South East) 245
Kingston (South East) 1:50 000 mapsheet 367
Koolunga 162
Kopi 1:100 000 mapsheet 363
Koppio Hills 16–17, 154, 164–165, 230, 234, 236, 237 (im-

age), 245–246, 250, 254, 329, 334–335
Konetta 1:50 000 mapsheet 367
Kraznozem soil 35
Kuitpo Forest Reserve 26
Kuitpo, Hundred of 26
Kurosols (see Australian Soil Classification—Kurosols)

L
Laffer, Hundred of 28
Lagoonal clay (see Soil substrates—major types—clay, sand 

and till sediments—lagoonal clay; Soil substrates—major 
types—clay, sand and till sediments—marl)

Lake Albert (also see Lower Lakes) 16–17, 27, 83, 252, 262, 
266, 268, 278 (image)

Lake Alexandrina (also see Lower Lakes) 16–17, 27, 83, 252, 
262, 266, 268, 278

Lake Bungunnia 54, 322, 330–331
Lake Edward 272
Lake Leake 272
Lake Plains 16–17, 24, 26, 104, 116, 130, 152, 156, 158, 162, 

170, 176, 184, 188, 190, 192, 194, 196, 202, 208, 258
Lamellae (see Clay—lamellae)
Lameroo 158, 197
Land and soil attributes (including their assessment and classi-

fication criteria; also see Classification) VIII, 5–6, 25, 27, 
29, 32–33, 36–37, 42, 43–45, 60, 84, 90, 98, 100, 102, 104, 
106, 108, 110, 112, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 140, 142, 144, 146, 148, 154, 156, 158, 160, 162, 164, 
166, 172, 174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 
206, 208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 240, 
246, 252, 254, 256, 258, 264, 266, 268, 274, 282–283, 290, 
291 (definition), 293–294, 299, 311, 338–354 (attribute 
classes), 356–358, 361–362 (mapping), 363–367

Land capability (see Land-use potential)
Landcare (also see National Landcare Program; Soil Conservation 

and Land Care Act 1989; Soil conservation) VI, 31, 90, 361
Land classification (see definition p. 291; Land and soil attri-

butes; Classification—land)
Land management (see Soil and land management)
Land management potential modelling (see Landscape mod-

elling—land management potential)
Landscape modelling (and mapping) VI–VIII, 5–6, 28, 32–33, 

60, 84, 90, 291, 293, 299
environmental risk 6, 33, 60, 84

salinity risk (see Salinity risk modelling)

INDEX  •
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at risk areas of high potential soil biological 
activity VII, 33

at risk native vegetation VII, 33
at risk wetlands VII, 33

environmental scenarios 6
identifying biodiversity assets

areas of high potential soil biological activity VII, 33
wetlands VII, 33

infrastructure risk VIII, 33
land management potential VIII, 6, 33, 37, 299
land-use potential (also see separate entry) VIII, 5–6, 28, 

32, 90, 293
plant growth potential VIII, 5, 28, 32, 90, 293

Landslip (see Soil erosion—landslip)
Land suitability (see Land-use potential)
Land systems IV, VII–VIII, 5–6, 27, 31–32, 33, 42, 276, 291 

(definition), 299, 356–357, 361–367 (mapping)
Land types IV–V, VII–VIII, 5–6, 20–21 (map), 30–32, 94, 114, 

136, 150, 168, 178, 186, 200, 210, 218, 228, 242, 248, 260, 
270, 291 (definition), 323–336, 361 (mapping)

Land use (current land use and future opportunities; the in-
fluence of land and soil features and climate; the effect 
on soil properties, policy development, planning, and 
decision making) (also see Land-use potential; Soil and 
land management; Natural resource management) IV–V, 
VII–VIII, 4–6, 24, 26–27, 35–38, 40–47, 56, 59–60, 62, 64, 
73, 83–84, 89–92; also see Soil Group chapters (overviews 
and final paragraphs of subgroup soil descriptions); 282, 
283 (biophysical region), 289 (Goyder’s Line), 291 (land 
or soil attribute; land resource assessment; land zone), 294 
(organic carbon; pedology), 295–296 (rainfall), 297 (rota-
tion; salinity), 299 (soil landscape; Soil Pit Field Days), 
301 (subregion), 304, 306, 338–339 (generalised land clas-
sification; land use potential categories), 339–354 (clas-
sification criteria for a range of land and soil attributes 
with significance for land use and management), 356, 358, 
360, 362, 367

Land-use potential (also see Landscape modelling—land-use 
potential) III–V, VII–VIII, 4, 25–28, 37, 42–43, 45–46, 
60, 90, 291 (land classification), 299, 322, 338–339, 358, 
360, 367
classification and mapping (dryland and irrigated agricultural 

potential) 45–46, 98, 100, 102, 104, 106, 108, 110, 112, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 140, 142, 
144, 146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 
174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 206, 
208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 240, 
246, 252, 254, 256, 258, 264, 266, 268, 274, 338–339

Land-use potential modelling (see Landscape modelling—
land-use potential)

Land zones IV, 6, 25–26, 291 (definition)
Langhorne Creek 250, 252, 254–255
La Niña 296 (rainfall)
Lateral drainage (see Lateral seepage)
Lateral seepage (of water through soil) (also see Nutrients—

loss—leaching; Watertables—perched) 40, 48, 55, 64, 
82–83, 88, 162, 181, 184, 189, 221, 231, 263, 269 (image), 
287, 292 (definition), 303

Laterite (see Ferricrete)
Lateritic podsolic soil (see Subgroup soils—soils J1–2; also 

pp. 221, 319)
Laura 175
Lava 272, 325
Leaching (also see Nutrients—loss—leaching; Soil forma-

tion—factors) 49–51, 292 (definition)
Lead 49

Legumes 39, 57, 65, 67, 69, 70, 74, 76, 81, 96, 117, 130–131, 
192, 202–203, 208, 220, 231, 245, 273, 285–286, 288, 292, 
296–297, 348
grain legumes 57, 65, 67, 69, 81, 96, 117, 288, 296 (rain-

fall), 297 (rotation), 347
chickpeas 117
faba beans 65, 96, 296 (rainfall)
field peas 65, 117, 296 (rainfall)
lupins 57, 65, 81, 296 (rainfall), 347

pasture legumes 39, 57, 65, 67, 69–70, 74, 76, 81, 96, 130–
131, 192, 202–203, 208, 220, 231, 245, 273, 285–286, 
292, 296 (rainfall), 297 (rotation), 348
clover 65, 67, 70, 76, 220, 231, 285 (definition), 296 

(rainfall), 348
strawberry 348
subterranean 67, 70, 220, 231

lucerne 57, 65, 70, 81, 130–131, 192, 202–203, 208, 
286 (cover crop), 296 (rainfall), 348

medic 39, 65, 67, 96, 292 (definition), 296 (rainfall)
Lenswood 233, 235
Lenticular structure (see Soil structure—grade—pedal—typ-

es—lenticular)
Leptospermum lanigerum (see Freshwater tea-tree)
Leptospermum species (also see Tea-tree) 268
Light texture (see Soil texture—light)
Light, River 10–11, 159 (image: upper reaches)
Lime and liming (also see Calcium carbonate) 50, 67, 69, 

74–75, 78–79, 82, 153, 181, 189, 198, 202, 213, 221, 231, 
262, 268
lime-induced chlorosis (see Nutrients—deficiencies—car-

bonate-induced, especially p. 69)
Limestone and dolomite (also see Calcarenite; Calcrete) 20–

23, 30, 39, 52, 54, 67, 70, 85–86, 114, 116–117, 124–126, 
127 (image: lagoonal limestone), 130, 131 (image: lagoonal 
limestone), 134, 148, 191 (image: lakebed limestone), 230, 
244, 250, 254, 258, 262, 272–274, 275 (image: marine 
limestone sediment), 279, 305, 307, 323, 325, 329–330, 
331 (including images of lagoonal and marine limestones), 
335 (including image of ancient dolomite), 341

Limestone Ridge 125
‘Limiting factor’ concept (also see Productivity—limitations 

to) 64
Lincoln 1:100 000 mapsheet 363
Lithosols (see Soil Groups—Group L; also pp. 245, 313, 315, 319)
Little Sahara, Kangaroo Island 202
Liverworts 65
Livestock (see Animals—grazing)
Loam over brown or dark clay (see Subgroup soils—soil F1)
Loam over clay on rock (see Subgroup soils—soil D1)
Loam over pedaric red clay (see Subgroup soils—soil D4)
Loam over poorly structured clay on rock (see Subgroup soils—

soil D7)
Loam over poorly structured red clay (see Subgroup soils—soil D3)
Loam over red clay (see Subgroup soils—soil D2)
Loamy texture (see Soil texture—primary texture classes—

loamy)
Local government (see District Councils)
Lochiel 113
Lock 119
Loess (also see Calcareous loess) 48, 51, 86, 104, 116, 118, 121, 

123, 284, 292, 323, 326–328, 330–331
Lowan Sand 209 (image), 326 (including image)
Lower Eyre Peninsula (see Eyre Peninsula—Lower–South-

ern–southernmost)
Lower Lakes (also see Lake Alexandrina; Lake Albert) 54, 

278 (image)
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Lower Murray (irrigation areas and adjacent land) 28, 377–378
Lower North (also see Mid North; Upper North; Northern 

Agricultural Districts) 16–17, 79, 116, 139, 159, 170, 188, 
190, 196–197, 234, 236, 254, 364

Lower South East (see South East—Lower)
Low fertility soil (see Inherent fertility of soil—low fertility soil)
Low-oxygen conditions (also see Waterlogging; Wet soil) 53, 

55–57, 68, 83, 180, 188, 262–264
Lowrie, Professor 67
Louisiana State University 361
Loxton (irrigation area) 28, 207
Loxton Research Centre 358
Loxton-Parilla Sand 54, 141 (profile image), 327, 328 (Fig. 2: 

lower part), 329, 330 (including image), 331
Lucerne (see Legumes—pasture legumes—lucerne)
Lucindale 127, 135, 209, 215
Lucindale 1:50 000 mapsheet 367
Lunettes (also see Soil substrates—major types—Recent coast-

al deposits (and sediments associated with inland saline de-
pressions) — gypsum-rich deposits) 20–21, 30, 52, 112, 
113 (landscape image), 266, 291 (landform element), 324

Lupins (see Cropping—broadacre—grain legume—lupins)

M
MacDonnell, County 29
MacGillivray Plains, Kangaroo Island 16–17, 194
Macrofauna 62
Macronutrients (see Nutrients—macronutrients)
Macropores (also see Soil pores) 87
‘Magnesia’ patches (see Dry saline land)
Magnesium 45, 49–51, 61, 65–67, 69, 72–75, 76–77, 78, 81–

82, 85, 124, 142, 144, 146, 158, 166, 171, 174, 176, 181, 
198, 213, 221, 224, 231, 273, 284 (calcium status; cation), 
359 (chemical analysis)

Magnesium carbonate (also see Lime and liming; Calcium 
carbonate) 74–75, 85, 284

Maireana sedifolia (see Bluebush, pearl)
Maireana species (see Bluebush)
Maitland 1:100 000 mapsheet 364
Mallee calcrete (see Calcrete; Soil substrates—major types—

calcrete—mallee calcrete, especially pp. 119 (landscape im-
age), 121 (profile image), 123 (profile image), 323, 327)

Mallee-habit vegetation (also see Scrubland) 57, 97–98, 119 
(image), 123 (image), 163 (image), 177 (image), 202, 204, 
244, 292 (mallee districts; mallee soil; mallee vegetation)

Mallee-heath 202
Mallee landscapes–districts 27, 48, 51–52, 56, 85, 89, 99 (land-

scape image), 105 (landscape image), 119 (landscape im-
age), 141 (landscape image), 163 (landscape image), 273, 
292 (mallee districts)

Mallee Proclaimed Wells Area 27
Mallee sand 31–32, 203
Mallee soil (see Soil Groups—Group A (excluding soil A7); 

Subgroup soils—soils B1–2; Subgroup soils—soil H2; 
also pp. 34–35, 97, 292 (definition), 313, 315, 317, 319)

Manganese (also see Toxic elements in soil—manganese) 65–
66, 69–70, 72–73, 75, 76 (grass tetany), 77, 78–79, 87–88, 
96, 98, 100, 104, 106, 108, 110, 118, 120, 126, 134, 148, 
171, 181, 192, 194, 198, 202, 204, 206, 208, 213, 221, 231, 
263–264, 268, 274, 359 (chemical analyses)

Manganese oxides (also see Clay—minerals—iron and alu-
minium oxides) 72

Mannum 28, 105, 331
Mannum 1:100 000 mapsheet 366

Mannum Limestone 331 (including image)
Mantung 1:100 000 mapsheet 366
Mapping, soil and land (see Soil and land surveys and map-

ping)
Marble 335
Marble Range 223, 245
Marcollat 1:50 000 mapsheet 367
Marion Bay 205
Marl (see Soil substrates—major types—clay, sand and till sed-

iments—marl; also see Subgroup soils—soil A7)
Marmon Jabuk Range 16–17, 190, 192, 329
Marshall, T.J 28
Maschmedt, David II, VI, VII–VIII, 27, 101, 103, 105, 107, 

109, 113, 119, 121, 125, 133, 143, 145, 147, 155, 157, 159, 
161, 167, 173, 175, 183, 185, 191, 197, 199, 205, 207, 217, 
233, 235, 237, 239, 241, 253, 255, 257, 259, 269, 304, 323–
324, 327–329, 331–336, 339, 357, 360, 363–366

Mass erosion (see Soil erosion—gullying; Soil erosion—land-
slip)

Mass flow (also see Diffusion of nutrients; Interception of nu-
trients) 66, 292 (definition)

Matheson, Bill 26, 28, 356
Matric potential (see Soil matric potential)
McCallum 1:100 000 mapsheet 366
McCord, Andy VI, 121, 123, 129, 131, 141, 193, 197, 267, 322, 

326–328, 330–331, 360, 365–366
McHugh, Gordon 27, 373–374, 390
McLaren Vale (also see Southern Vales; Willunga Basin) 124, 

170, 172, 188, 192, 196, 199, 250, 269, 301
Meadow podsol 181, 317
Meadows 183, 185
Medic (see Legumes—pasture legumes—medic)
Medium texture (see Soil texture—medium)
Megafauna 62
Melaleuca halmaturorum (see Salt-water tea-tree)
Melrose 157
Meningie 27, 278
Meningie 1:100 000 mapsheet 366
Mesofauna 62
Mesopores (also see Soil pores) 88
Mesozoic era 332, 336 (time scale)
Metal oxides (see Clay—minerals—iron and aluminium ox-

ides; Manganese oxides; Titanium oxide)
Metamorphic rock 121, 166, 230, 236, 244–245, 292 (defini-

tion; metasandstone; metasiltstone), 323, 333–335, 341
Metasandstone 166, 220, 230, 237 (profile image), 239 (profile 

image), 241 (profile image), 244, 292 (definition), 332, 334 
(including image), 341

Metasiltstone 166, 220, 230, 233 (profile image), 244, 292 
(definition), 334

Mica–micaceous 60, 233, 239, 241, 245, 333–335
Microarthropods 62
Microfauna 62
Microflora 62
Micronutrients (see Nutrients—micronutrients)
Micro-organisms (also see Organic matter; Soil organisms and 

biological activity) 4, 50, 54, 56–57, 60, 62–64, 67–68, 
72–74, 124, 142, 144, 212, 264, 290, 300

Micropores (also see Soil pores) 88
Middleback 1:100 000 mapsheet 363
Mid North (also see Lower North; Upper North; Northern 

Agricultural Districts) VI, 16–17, 101, 109, 113, 125, 139, 
143, 145, 147, 155, 157, 159, 162, 167, 170, 173, 175, 182, 
190, 207, 255, 259, 323, 332–333

Mid South East (see South East—Mid)
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Milang 26
Milang 1:50 000 mapsheet 365
Millicent 111, 149, 265
Millicent 1:50 000 mapsheet 367
Millipedes 62
Minecrow 1:50 000 mapsheet 367
Mineral fraction of soil 60, 68, 75
Minerals in soil (also see Clay—minerals; Soil formation; 

Quartz; Calcium carbonate; Gypsum; Sodium chloride; 
Mica–micaceous; Feldspar) 48–50, 52–53, 54–59, 60–61, 
66–69, 71–72, 73–74, 76, 79–80, 139, 152, 162, 170, 180, 
188–189, 230, 245, 262–263, 273–274, 285 (clay miner-
als; clay particle), 286 (deeply weathered), 290 (highly 
weathered), 293 (mineral soil), 297 (sand particle), 298 
(silt particle; soil), 300 (soil science), 322–337 (substrate 
materials), 344, 353

Mineral soil (compare Organic soil) 60–61, 69, 73, 264, 293 
(definition)

Minimum tillage (see Cultivation—minimum tillage)
Minnipa 1:100 000 mapsheet 363
Mintaro 159
Miocene epoch 20–21, 30, 336 (time scale)
Miscellaneous areas (X) 20–23, 30–31, 38, 41, 276–279, 306

areas not assigned a soil category (XX) 22–23, 30, 38, 41, 
276–279

mine areas (quarries and mine spoil) 20–23, 30, 38, 41, 61, 
66, 74, 87–88, 275, 276–277, 278–279

rockland (RR) (also see Rock outcrop; Calcrete—out-
crop) 38, 41, 44, 276–279, 306, 351

tidal areas 20–23, 30, 36, 38, 41, 262–263, 266, 276–277, 
278–279, 291 (landform pattern)

unmapped urban areas 5, 20–23, 30, 38, 41, 61, 66, 87–88, 
276–277, 278–279

waterbodies (WW) 20–23, 30, 38, 41, 54, 126, 264, 266, 
268, 275 (image) 276–278 (including image), 306

Mites 62
Mitochondria 62
Mobilong 1:100 000 mapsheet 366
Moderate fertility soil (see Inherent fertility of soil—moderate 

fertility soil)
Moderately calcareous (see Calcareous—moderately)
Moderately calcareous loam (see Subgroup soils—soil A3)
Moderate structure (see Soil structure—grade—pedal—mod-

erate)
Modern alluvium (see Soil substrates—major types—Pleist-

ocene to Holocene age alluvium—Recent alluvium)
Molineaux-Moornaba Sand 31, 193 (image), 207 (image), 326
Molybdenum 56, 65, 69, 73, 198, 202, 208, 213, 221, 231
Monarto 27, 245, 357
Monarto 1:50 000 mapsheet 357, 365
Monbulla 1:50 000 mapsheet 367
Monoman Formation 329 (including image)
Montmorillonite (see Clay—minerals—smectites—montmo-

rillonite)
Moorlands 1:100 000 mapsheet 366
Moornaba Sand (see Molineaux-Moornaba Sand)
Moorook 1:100 000 mapsheet 366
Morgan 160–161, 191
Morgan 1:100 000 mapsheet 366
Mortlock, Hundred of 26
Mosses 65
Mottled sandy clay (see Soil substrates—major types—clay, 

sand and till sediments—mottled sandy clay)
Mottled soil colours (definition) 293
Mottled-zone 220–221, 223 (profile image), 225 (profile im-

age), 286 (deeply weathered), 332 (image)

Mount Barker 67, 237
Mount Benson 265
Mount Bryan 143
Mount Burr 273
Mount Burr Range volcanics 149 (image), 272–274
Mount Charles Range 233
Mount Compass 26, 217, 239, 253
Mount Dutton 121
Mount Edward 272
Mount Frill 272
Mount Gambier 41, 209, 272–274, 275 (image of volcanic 

crater)
Mount Gambier – Mount Schank volcanics 272–274, 275 

(image)
Mount Graham 272
Mount Lofty Ranges (also see Biophysical regions—Cen-

tral) 5–6, 16–17 (biophysical region), 24, 26–27, 28, 31, 
41, 67, 71, 75, 79, 102–103, 142, 152, 154, 156, 158, 182–
185, 188, 194, 198, 212, 214, 216, 220, 224, 230, 232–241, 
244–245 (Adelaide Geosyncline: hard rock geology), 247, 
252–253, 257–258, 264, 268, 282, 290, 322, 328–329, 
332–336, 364–365, 373–375

Mount Lookout 272
Mount Lyon 272
Mount McIntyre 272
Mount Muir 272
Mount Muirhead 149 (image), 272
Mount Schank 41, 272–274, 275 (image: in background)
Mount Taylor 227
Mount Torrens 26
Mount Watch 272
Mudstone 244, 331, 333, 341
Mulch (definition) 293 (see Plants—residues; Self-mulching soil)
Mundulla 185
Murray Basin 54, 247, 330
Murray Bridge 27, 102, 190
Murray–Darling Basin 54, 247, 278, 330
Murraylands (see Murray Mallee)
Murray Mallee (also see Biophysical regions—Murray Mall-

ee) VI, 5–6, 14–15, 16–17 (biophysical region), 24, 27–
28, 31, 51, 54, 89, 105, 113, 116, 120–123, 140–141, 146, 
152, 156, 158, 163, 180, 184, 188, 190, 192, 194, 196–197, 
202–203, 206, 208, 245 (hard rock geology), 246, 252, 
258, 262, 266, 322, 324–327, 329–331, 333, 365–366, 367, 
375–377
Northern VI, 16–17, 24, 27, 116, 163, 326–327
Southern VI, 16–17, 24, 27, 105, 113, 121, 123, 141, 146, 

152, 158, 180, 184, 188, 192, 196–197, 208, 322, 326, 
329–331, 333

Murray Plains VI, 16–17, 27–28, 102–103, 107–108, 160–161, 
191, 247, 253, 326–327, 330–331, 333

Murray River (including valley and floodplains) (also see 
Coonambidgal Formation; Monoman Formation) 10–
11, 28, 54, 105, 170, 176, 180, 184, 190, 250, 254, 262, 268, 
278–279, 328–329, 331

Murray River alluvium (see Soil substrates—major types—
Pleistocene to Holocene age alluvium—Murray River 
valley alluvium)

Mypolonga (irrigation area and adjacent land) 28, 123

N
Nangwarry 195
Nangwarry 1:50 000 mapsheet 367
Nangwarry, Hundred of 28
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Naracoorte 29
Naracoorte 1:50 000 mapsheet 367
Naracoorte Range 16–17, 127, 192
National Action Plan for Salinity and Water Quality VI, 32, 357
National Landcare Program VI, 29, 357
National Soil Conservation Program VI, 29, 357
Native panic (see Grasses—native panic)
Native pine (Callitris species) 202, 257 (image)
Native vegetation (see Plants—native vegetation)
Native Vegetation Management Act 1985 90
Natural Heritage Trust VI, 29, 357
Natural resource management (also see Soil and land manage-

ment; Integrated natural resource management) III–VI, 
VIII, 4–5, 37–38, 42, 66, 89–92 (erosion), 293 (definition), 
299 (Soil Pit Field Days), 304, 323, 360

Natural Resources Management Act 2004 90
Natural Resources Management Council 90
Natural Resources Management Regions and Boards III, VII, 

90, 361
Nature Conservation Society 26
Nelson, Dr Paul VI
Nematodes 62–64
Neutral pH (definition) 293 (also see Soil pH; Alkaline; Acid-

ic; Slightly acidic; Slightly alkaline)
Neverfail (see Grasses—neverfail)
Nickel 49, 65, 69–70
Ninety Mile Desert 70
Nitrate ions (see Nitrogen—nitrate ions)
Nitrification 67
Nitrogen V, 4, 50, 52, 56, 62–63, 65–68, 69, 72 (carbon to ni-

trogen ratio), 73–74, 76–77, 83, 96, 98, 104, 106, 110, 117–
118, 126, 130, 132, 134, 139–140, 148, 153, 171, 181–182, 
184, 189, 202, 206, 208, 213, 221–222, 224, 226, 231, 251, 
263–264, 273, 292, 297, 345, 358 (chemical analysis)
cycle 4, 62
denitrification 52, 68
fixation 56, 65, 67, 68, 69, 74, 292 (legume), 297 (rota-

tion)
immobilisation 68
nitrate ions 50, 67–68, 72, 74, 77, 358
nitrification 67
re-mineralisation 68

Nitrogenase 56
Noarlunga 1:50 000 mapsheet 365
Non-arable land (definition) 293
Non-wetting soil (see Water repellent soil)
Noora 112
North Block 245
Northcote, Keith 24, 27–28, 80
North East Pastoral Districts 175
Northern Adelaide Plains (also see Adelaide Plains) 16–17, 

146, 162, 170, 172, 180, 184, 188, 190–191, 250, 254
Northern Agricultural Districts (also see Biophysical regions—

Northern; Mid North; Lower North; Upper North) VIII, 
5–6, 16–17 (biophysical region), 24, 26, 54, 89, 102, 153, 
158, 160–161, 164, 176, 184, 244–245 (Adelaide Geosyn-
cline: hard rock geology), 247, 324–325, 328–330, 332–
336, 363–364, 367, 371–373

Northern Biophysical Region (see Biophysical regions—Nor-
thern)

Northern Eyre Peninsula (see Eyre Peninsula—Northern–
Upper)

Northern Marginal Lands VIII, 16–17, 160
Northern Murray Mallee (see Murray Mallee—Northern)
Northern plateau, Kangaroo Island (see Kangaroo Island—

northern plateau)

Northern Yorke Peninsula (see Yorke Peninsula—Northern)
Norwest Bend Formation 331
No-till agriculture (see Cultivation—no-till)
Nutrients (also see Inherent fertility of soil) V, 4, 27–28, 38, 

40, 43 (inherent fertility), 56–60, 64, 65–77 (factors af-
fecting fertility), 82, 90, 254–256 (natural supplementa-
tion via alluvial deposition), 290 (inherent fertility), 297 
(rhizosphere; rotation), 344–346 (inherent fertility, clas-
sification); also see below
cycling in the environment 4, 56, 62–63
deficiencies V, 38, 40–41, 43, 49, 64, 65, 66–73, 75–77, 

78–79, 82, 87, 96, 98, 100, 102, 104, 106, 108, 110, 
112, 118, 120, 122, 126, 132, 140, 148, 153, 172, 181, 
189–190, 192, 194, 196, 198, 202, 204, 206, 208, 212–
214, 216, 221, 224, 226, 231–232, 234, 236, 238, 240, 
251, 263–264, 273–274, 347
carbonate-induced 27, 38, 40, 43, 46, 69, 75, 77, 79, 

96, 98, 100, 102, 104, 106, 108, 110, 112, 117–
118, 120, 122, 126, 139, 171, 202, 204, 206

subclinical 69–70
essential for animals only (including cobalt, selenium and 

iodine deficiencies) 69–71, 98, 118, 198, 202, 204, 
208, 213, 221, 231

essential for plants and animals (also see entries for indi-
vidual nutrient elements) 4, 49, 63, 65–66 (list and 
relative requirements), 66–69 (macronutrients), 69–
70 (micronutrients), 70–71 (essential for animals), 
71–77

exchange and supply (see Nutrients—retention capacity)
fungal facilitated supply 64, 68
imbalance–balance and interactions 49–50, 64, 69, 76–77, 

139, 213, 221, 231, 347
impact of pH (also see Nutrients—deficiencies—carbon-

ate-induced) 73–75
impact of waterlogging 57, 68, 77, 83, 110, 126, 134, 148, 

181, 251, 263, 296 (rainfall)
interactions (see Nutrients—imbalance–balance and in-

teractions)
lateral seepage (see Nutrients—loss—leaching)
loss

leaching (both vertical and lateral seepage) (also see 
Lateral seepage) 40, 45, 48–49, 55, 58–59, 64, 
74, 77, 82–83, 88, 97–98, 104, 106, 108, 118, 
130, 132, 139–140, 162, 181–182, 184, 189, 192, 
194–195, 198, 202, 204, 206, 208, 213–214, 216, 
221–222, 224, 226, 231, 250–252, 256, 263, 269 
(image: lateral seepage), 273, 287, 292 (lateral 
seepage; leaching), 303

water erosion 152 (also see Soil erosion—water ero-
sion)

wind erosion 203 (also see Soil erosion—wind ero-
sion)

macronutrients (also see entries for individual nutrient 
elements) 65, 66–69, 202, 206, 208, 213–214, 216, 
358–359 (chemical analyses)

micronutrients (or trace elements) (also see entries for in-
dividual nutrient elements) 26, 28, 65–66, 69–70, 72, 
75, 77, 96, 213, 220, 231, 359 (chemical analyses)

nutritionally poor soil (see Inherent fertility—low fertil-
ity soil)

nutritionally rich soil (see Inherent fertility—high fertil-
ity soil)

plant access and uptake (including status and distribu-
tion in soil) 42–43, 45, 56–57, 60, 65–66, 68, 72, 73, 
75–77, 79, 83, 96, 134, 138, 148, 152, 164, 180–181, 
188–189, 212–213, 220–221, 250, 258, 263, 286 (dif-
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fusion), 287 (effective soil volume), 292 (mass flow), 
297 (rhizosphere), 300 (soil water)

plant requirements and internal distribution (including 
critical concentrations) 65–66, 71, 76–77

pollution (especially of ground and surface waters) III, 4, 
40, 74, 181, 189, 202, 213–214, 216, 221, 231, 251, 
263 (acid sulfate soil)

retention capacity (capacity to retain, store and release nu-
trients) (also see Cation exchange—capacity) 40, 43 
(inherent fertility), 45, 49–50, 53 (ion exchange), 56, 
58–60, 62, 66, 71–73, 74–76 (inherent fertility down 
the profile), 96, 98, 106, 108, 110, 118, 124, 126, 130, 
132, 134, 138–139, 142, 144, 146, 153, 158, 162, 164, 
166, 171–172, 180–182, 184, 188–190, 192, 193 (image: 
clay-spreading), 194, 196, 198, 202, 203 (clay-spread-
ing), 204, 206, 208, 212–214, 216, 221–222, 224, 226, 
232, 234, 236, 238, 240, 246, 251–252, 256, 263–264, 
273, 284 (calcium status; cation; cation exchange ca-
pacity; cation exchange surface; clay exchange surface), 
285 (clay mineral; clay-spreading), 286 (delving), 290 
(inherent fertility), 291 (ion exchange complex), 294 
(nutrient retention capacity; organic carbon; organic 
matter), 344–346 (inherent fertility, classification), 
353, 359 (analysis: cation exchange capacity)

transient deficiencies 77
toxic levels in plants 65, 77
toxic levels in soil (see Toxic elements in soil)

Nuyts 1:100 000 mapsheet 363

O
Oades, Professor Malcolm 27, 341, 343
Oats (see Cropping—broadacre—cereal—oats)
Oilseed crops (see Cropping—broadacre—oilseed)
Olary 175
Olary Ranges 16–17, 102, 108, 244, 282

West Olary Ranges 16–17, 102, 108
Old coastal dune ranges (also see Soil substrates—major 

types—calcrete—calcarenite; Bridgewater Formation; 
Marmon Jabuk Range; Naracoorte Range; Coonalpyn 
Range; Corridor plains) 20–21, 30, 52, 110–111, 120, 122, 
124, 125 (profile image), 126, 128, 129 (profile and land-
scape images), 130, 131 (landscape image: background), 
132, 133 (profile and landscape images), 134, 148, 190, 
194, 202, 204, 206, 208–209, 212, 214, 215 (profile image), 
265 (landscape image: background), 272–274, 286 (cor-
ridor plains), 329–330, 332, 325 (inland carbonate sand), 
326 (inland siliceous sand), 327 (calcreted calcarenite)

Old coastal sand spreads (see Soil substrates—major types—
unconsolidated aeolian deposits—inland carbonate sand)

Olives (see Cropping—horticulture—evergreen tree—olive)
Onions (see Cropping—horticulture—vegetable—onion)
Onkaparinga 1:50 000 mapsheet 26, 365
Onkaparinga, River 10–11
Oranges (see Cropping—horticulture—evergreen tree—citrus)
Organic carbon (also see Organic matter) 57–58, 61, 73, 81, 

172, 203–204, 206, 208, 212, 251, 274, 294 (definition), 
358 (chemical analysis)

Organic fraction of soil 60, 61–64, 66–67, 69
Organic matter (also see Organic carbon; Humus; Plants—res-

idues; Organo-aluminium-iron complexes) V, 36, 39, 43, 
49, 51–53, 55, 56–58 (biological influences with respect 
to soil formation and properties), 60, 61–64 (soil organic 
matter and life in the soil), 66–68 (especially nitrogen 
p. 67), 72-73 (fertility considerations: surface area; cation 

exchange capacity), 74–77, 79–80 (organic matter and 
soil structure), 81 (cultivation), 88, 96, 110, 117, 126, 128, 
130, 132, 134, 138–140, 148, 152–154, 156, 158, 162, 166, 
171–172, 180–181, 189, 202–204, 206, 208, 212–214, 216, 
226, 230–231, 246, 251, 254, 258, 262–263, 264 (peat), 
268, 273, 284, 288, 290–291, 294 (definition), 298–300, 
303, 305, 324–326, 328, 344, 353

Organic soil (also see Subgroup soils—soil N1; compare Min-
eral soil) 60, 294 (definition)

Organo-aluminium-iron complexes (also see Soil Groups—
Group I) 36, 40, 51, 53, 58, 200, 210, 212–214, 215 (im-
age), 216, 217 (image), 275 (image), 305, 307

Organosols (see Australian Soil Classification—Organosols)
Orroroo 26
Orroroo 1:100 000 mapsheet 364
Orthophosphate ions (see Phosphorus—orthophosphate ions)
Outcrop (see Rock outcrop; Calcrete—outcrop; Silcrete out-

crop; Miscellaneous areas—rockland)
Outwash sediments (see Soil substrates—major types—

Pleistocene to Holocene age alluvium—outwash)
Oxidation and reduction (Chemical processes in soil—oxida-

tion and reduction)
Oxygen (also see Low-oxygen conditions) 53, 55, 57–58, 61, 

65–66, 68, 73, 83, 180, 188, 262–263, 285 (cohesion)

P
Padthaway Formation 111 (image), 127 (image), 131 (image), 

135 (image), 149 (image), 326, 329 (including image of 
marl), 330 (including image of lagoonal clay), 331 (in-
cluding image of lagoonal limestone)

Padthaway 29
Palaeozoic era 333, 336 (time scale)
Pallid-zone 220, 286 (deeply weathered), 332, 341
Palmer 245, 247
Pan (also see Hardpan) 38, 40, 52, 54, 56, 80 (coffee-rock), 81 

(cultivation–plough pan), 87, 202, 212 (coffee-rock), 216–
217 (coffee-rock), 268, 284 (calcrete), 286 (deep-ripping), 
287 (ferricrete), 289 (hard; hard carbonate; hardpan), 
291 (ironstone), 294 (definition), 295 (plough pan), 296 
(regolith), 298 (soil), 343, 352, 361
depth to hardpan 87 (data statistics for Southern SA), 

343 (classification), 361 (mapping)
Panicum decompositum (see Grasses—native panic)
Parapholis incurva (see Grasses—curly rye grass)
Paratoo 1:100 000 mapsheet 364
Parawa 239, 269
Parent material (also see Soil substrates) 34, 41, 47, 48, 51–52 

(wind), 53, 54–55 (streams and floodwaters; lakes, lagoons 
and marine environments; topography), 68, 74, 84, 142, 
154, 166, 188, 230 (Soil Group K), 244–245 (Soil Group 
L), 252, 272, 274, 284 (carbonates), 286 (deeply weathered), 
290 (highly weathered), 294 (definition), 301 (substrate), 
303 (weathered rock), 322–337 (substrate materials)

Parilla Sand (see Loxton-Parilla Sand)
Parna (definition) 294
Parndana 225
Parrakie 1:100 000 mapsheet 366
Paruna 1:100 000 mapsheet 366
Paskeville 109
Paspalum vaginatum (see Grasses—salt-water couch grass)
Pastoral areas (also see Rangelands; Arid and semi-arid areas; 

Pastoral industries) 5, 57, 89–90 (erosion), 102–104, 106, 
107 (image: chenopod shrubland), 108, 153, 160, 161 (im-
age: native grasses and shrubs), 174, 175 (image: chenopod 
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shrub and grass land), 247 (image: chenopod shrubland), 
283, 286, 289, 294, 295, 380–381

Pastoral industries III, 4, 47, 89, 244
Pasture (also see Legumes—pasture legumes; Agriculture; 

Cropping; Plants; Forestry) VIII, 5, 26–28, 37, 39–40, 
44–45, 57 (growing season), 64, 66–71, 73–74, 76–77 
(grass tetany - prone pastures), 81, 83–84, 86–87, 91–92, 
96, 98, 100, 104, 107 (image: rangelands pasture), 110, 
112, 113 (image: shrubland pasture), 116, 118, 120, 121 
(image: annual pasture in foreground), 122, 126, 127 (im-
age: permanent pasture), 129 (image: pasture land), 133 
(image: permanent pasture in foreground), 134, 135 (im-
age: permanent pasture), 143 (image: annual pasture in 
background), 148, 149 (image: permanent pasture), 153, 
155 (image: annual pasture phase of a rotation), 160, 161 
(image: rangelands pasture), 164, 175 (image: rangelands 
pasture), 180–182, 183 (image: permanent pasture), 184, 
185 (image: annual pasture phase of a rotation in fore-
ground), 188–189, 192, 193 (image: land used for annual 
crops and pasture), 194, 196, 198, 202–204, 206, 208, 209 
(image: permanent pasture among eucalypt woodland), 
212–213, 217 (image: permanent pasture), 220, 227 (im-
age: dry annual pasture), 231–232, 234, 236, 237 (image: 
dry annual pasture), 238, 239 (image: permanent pasture), 
240, 241 (image: dry annual pasture), 245, 247 (image: 
rangelands pasture), 250, 253 (image: dry permanent 
pasture), 262 (salt-tolerant pasture species), 265 (image: 
permanent pasture), 266, 269 (image: permanent pasture), 
273, 283 (agriculture; annual plants), 285 (clover), 287 
(dryland agriculture), 286, 290 (improved pasture), 292 
(medic), 294 (perennial plants; permanent pasture), 295 
(quick finish), 296 (rainfall; rangelands), 297 (rotation; sa-
linity; scalding), 298, 299 (Soil Pit Field Days), 303 (wa-
ter-use efficiency), 338, 348, 350–351
annual 37, 57, 83–84, 86–87, 91, 96, 98, 104, 107 (image: 

volunteer grasses), 112, 116, 118, 120, 121 (image: 
pasture phase of a rotation), 122, 127 (image: perma-
nent pasture of annual and/or perennial plants), 129 
(image: pasture phase of a rotation), 133 (image: dry 
permanent pasture in foreground), 135 (image: dry 
permanent pasture), 143 (image: pasture phase of a ro-
tation in background), 149 (image: permanent pasture 
of annual and/or perennial plants), 155 (image: pasture 
phase of a rotation), 160, 161 (image: volunteer grass-
es), 164, 175 (image: native grasses), 180–182, 183 
(image: permanent pasture), 184, 185 (image: dry pas-
ture phase of a rotation), 188, 202, 204, 206, 208, 209 
(image: permanent pasture, mostly annual plants), 213, 
217 (image: permanent pasture of annual and peren-
nial plants), 220, 227 (image: dry permanent pasture), 
237 (image: dry pasture), 239 (image: permanent pas-
ture of annual and perennial plants), 241 (image: dry 
permanent pasture), 247 (image: volunteer grasses), 
253 (image: dry permanent pasture), 263, 269 (image: 
permanent pasture of annual and perennial plants), 
283 (annual plants), 292 (medic), 294 (opening rains), 
295 (quick finish), 297 (rotation), 298 (senescence)

grasses (see Grasses)
irrigated (see Irrigation)
legumes (see Legumes—pasture legumes)
perennial 37, 40, 45, 57, 64, 83–84, 86, 92, 107 (image: 

native shrubs), 112, 113 (image: native shrubs), 127 
(image: permanent pasture of annual and/or peren-
nial plants), 149 (image: permanent pasture of annual 
and/or perennial plants), 161 (image: native shrubs), 
175 (image: native shrubs), 180–181, 188–189, 202, 

206, 208, 213, 217 (image: permanent pasture of 
annual and perennial plants), 220, 239 (image: per-
manent pasture of annual and perennial plants), 247 
(image: native shrubs), 265 (image: permanent pas-
ture of native sedges and grasses in foreground and 
introduced annual and/or perennial plants in back-
ground), 267 (image: samphire, often used for light 
grazing), 269 (image: permanent pasture of annual 
and perennial plants), 286 (disc-pitting), 294 (peren-
nial plants), 296 (rainfall), 338

Pasture legumes (see Legumes—pasture legumes)
Pathogens (see Disease and pests)
Pears (see Cropping—horticulture—deciduous tree—pome 

fruit—pear)
Peas (see Cropping—broadacre—grain legume—field peas)
Peat (see Subgroup soils—soil N1)
Pedal (see Soil structure—grade—pedal)
Pedalfer 35
Pedocal 35
Peds (see Soil aggregates)
Peebinga 163
Penneshaw 1:50 000 mapsheet 365
Penola 1:50 000 mapsheet 367
Penong 119
Penong 1:100 000 mapsheet 363
Perched watertables (see Watertables—perched)
Perennial crops (see Cropping—perennial)
Perennial pasture (see Pasture—perennial)
Peri-urban development (see Productivity—threat to)
Permian period 325, 331, 333, 336 (time scale)
Pesticides 347
Pests (see Disease and pests)
Peterborough 161
pH (see Soil pH)
pH dependent charge (see Soil pH—pH dependent charge)
Phosphorus (also see Superphosphate) V, 28, 40–41, 50, 64, 

65–68, 72–73, 75, 77, 87, 96, 98, 100, 104, 106, 108, 117–
118, 120, 132, 139, 153, 164, 171, 181, 189, 202, 204, 206, 
208, 213–214, 216, 220–222, 224, 226, 231, 245, 251, 264, 
273–274, 345, 358 (chemical analysis), 359
fixation 40, 50, 164, 221–222, 224, 226, 359 (reactive iron)
orthophosphate ions 50

Phragmites australis (see Grasses—common reed)
Phyllite 100, 230, 232, 234, 235 (profile image), 236, 238, 240, 

244, 334, 341
Piednippie 99
Pink gum (Eucalyptus fasciculosa) 135 (image)
Pilpuppie 1:100 000 mapsheet 363
Pinnaroo 158, 322
Pinnaroo Block 16–17, 54, 180, 182, 184–185, 192, 194–195, 329
Pinnaroo 1:100 000 mapsheet 366
Pinot noir 233, 296 (rainfall)
Pinus radiata (see Forestry—radiata pine)
Pirie 1:100 000 mapsheet 364
Plant-available moisture (in soil) (see Plant-available water)
Plant-available water (in soil) (also see Soil waterholding ca-

pacity; Soil water status) 43 (waterholding capacity, clas-
sification), 45, 57, 87–88 (waterholding capacity), 97 (Soil 
Group A), 100, 116 (Soil Group B), 139 (Soil Group C), 
140, 144, 146, 153 (Soil Group D: effective soil depth 
gives an indication of plant-available waterholding capa-
city), 171 (Soil Group E), 172, 174, 180–181 (Soil Group 
F), 188–189 (Soil Group G), 190, 202 (Soil Group H), 
212 (Soil Group I), 220–221 (Soil Group J), 230–231 
(Soil Group K), 234, 236, 238, 240, 245 (Soil Group L), 
246, 251 (Soil group M), 256, 263 (Soil Group N), 273 
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(Soil Group O), 274, 295 (plant-available waterholding 
capacity; quick finish), 296 (rainfall), 340 (waterholding 
capacity, classification), 361 (waterholding capacity, map-
ping); also see below
classification and mapping (waterholding capacity) 43, 

98, 100, 102, 104, 106, 108, 110, 112, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 140, 142, 144, 146, 148, 
154, 156, 158, 160, 162, 164, 166, 172, 174, 176, 182, 
184, 190, 192, 194, 196, 198, 204, 206, 208, 214, 216, 
222, 224, 226, 232, 234, 236, 238, 240, 246, 252, 254, 
256, 258, 264, 266, 268, 274, 282, 340, 361

data statistics for Southern SA 88 (effective available 
waterholding capacity)

Plant-available waterholding capacity (see Plant-available water)
Plant growth potential modelling (see Landscape modelling—

land-use potential—plant growth potential)
Plant kingdom 62
Plant roots (see Plants—roots and rootzone; Plants—rootzone 

depth)
Plants (also see Cropping; Pasture; Legumes; Forestry; Grass-

es; Chenopod shrubs; Eucalypt species; as well as indi-
vidual entries)
annual (see Cropping—annual; Pasture—annual; Plants—

native vegetation)
development of cereal plant roots (diagrams) 98, 100, 

102, 104, 106, 108, 110, 112, 118, 120, 122, 124, 126, 
128, 130, 132, 134, 140, 142, 144, 146, 148, 154, 156, 
158, 160, 162, 164, 166, 172, 174, 176, 182, 184, 190, 
192, 194, 196, 198, 204, 206, 208, 214, 216, 222, 224, 
226, 232, 234, 236, 238, 240, 246, 252, 254, 256, 258, 
264, 266, 268, 274

disease and pests (see separate entry)
essential nutrients (see Nutrients)
growth potential models (see Landscape modelling—

land-use potential—plant growth potential)
native vegetation (also see Grasses; Chenopod shrubs; 

Eucalypt species; as well as individual entries) VII, 
5, 12–13, 27, 33, 37 (area remaining), 41, 84 (water-
table-induced salinity), 86 (soil depth), 89–92 (ero-
sion), 97–98, 102, 107 (image: chenopod shrubland), 
112, 113 (image: shrubland), 116, 123 (image: low 
mallee), 126, 153, 155 (image: eucalypt forest in 
background), 160, 161 (image: grasses and shrubs), 
163 (image: mallee woodland in background), 167 
(image: eucalypt forest in background), 175 (image: 
chenopod shrub and grass land), 177 (image: mallee), 
185 (image: eucalypt woodland), 198, 202, 204, 205 
(image: native vegetation on lower slopes of coastal 
dune in midground), 209 (image: eucalypt woodland), 
214, 216, 217 (image: eucalypt forest in background), 
225 (image: native regrowth), 226, 227 (image: euca-
lypt–banksia–yakka scrub in midground), 230, 232, 
235 (image: blue gum remnants), 244–246, 247 (im-
age: chenopod shrubland), 250, 252, 253 (image: eu-
calypt remnants), 255 (image: riparian eucalypts in 
background), 256, 257 (image: eucalypt – native pine 
woodland), 259 (image: eucalypt forest on ranges in 
background), 262–264, 265 (image: sedges and grass-
es in foreground), 266, 267 (image: samphire), 268, 
269 (image: water-loving plants in drainage depres-
sion, eucalypt scrub on slopes), 275 (image: scrub on 
the rim of the Mt Gambier volcano), 283 (agricul-
ture; biophysical region), 284 (chenopod), 286 (disc-
pitting), 291 (land zone), 292 (mallee vegetation), 
296 (rangelands), 301 (subregion), 338

nutrient access and uptake (see Nutrients)

nutrient requirements and internal distribution (see Nutrients)
perennial (see Cropping—perennial; Pasture—perennial; 

Plants—native vegetation)
residues (also see Soil organic matter; Cultivation—mini-

mum tillage) 44, 57–58, 60, 64, 66–68, 72, 74, 77, 
80, 82, 84, 91, 92 (mulch), 99 (image: cereal stub-
ble), 101 (image), 138, 140, 143 (image), 152–153, 
172 (mulch), 180, 202, 207 (image), 221 (surface or-
ganic mat), 231, 259 (image: cereal stubble), 262–263 
(mulch), 293 (mulch), 294 (no-till), 297 (rotation), 
303 (water repellence), 325 (surface organic mat)

roots and rootzone 36, 38, 40, 42–45, 50, 56–57, 60, 62–
69, 74–83, 80 (subsoil structure: conditions for root 
growth, data statistics for Southern SA), 85, 86–87, 
88, 96–98, 100, 102, 104, 106, 108, 110, 112, 116, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 138–140, 
142, 144, 146, 148, 152–154, 156, 158, 160, 162, 164, 
166, 171–172, 174–176, 180–182, 184, 188–190, 192, 
194–196, 202–204, 206, 208, 212–214, 216, 220–222, 
224, 226, 230, 232, 234, 236, 238, 240, 245–246, 
250–252, 254, 258, 262–264, 268, 272, 285 (consoli-
dated), 286 (deep drainage; deep ripping), 287 (effec-
tive soil volume), 288 (friable; good structure), 289 
(hard), 290 (intermediate structure), 292 (legume; 
mass flow), 295 (plant-available waterholding capa-
city; plough pan), 295 (poor structure), 296 (rainfall), 
297–298 (rhizosphere; semi-consolidated), 299 (soil 
depth), 300–301 (soil water), 301 (soil waterholding 
capacity; soil water potential), 302 (unconsolidated), 
303 (water-use efficiency; wilting point), 306, 340, 
342–343 (subsoil structure: conditions for root 
growth, classification), 346, 348, 361 (subsoil struc-
ture: conditions for root growth, mapping)

rootzone depth (also see Soil depth) 27, 29, 43, 45–46, 
78, 85–86, 86–87 (soil depth), 86 (effective rootzone 
depth, data statistics for Southern SA), 87 (depth to 
hard rock or hardpan, data statistics for Southern 
SA), 124, 128, 130, 132, 171, 181, 202, 221, 234, 287 
(effective soil depth; effective soil volume), 299 (soil 
depth), 306, 322, 343 (depth to hard rock or hardpan, 
classification), 352 (effective rootzone depth, classi-
fication), 361 (depth to hard rock or hardpan, map-
ping), 362 (effective rootzone depth, mapping)

their effect on soil (also see Rhizosphere) 56–57
toxic elements (see Toxic elements in soil; Nutrients—

toxic levels in plants)
water-use efficiency (see separate entry)

Platy structure (see Soil structure—grade—pedal—types—platy)
Pleistocene epoch 48, 175, 195, 296 (relatively recent geologi-

cal times), 323, 325–331, 336 (time scale), 337
Podosols (see Australian Soil Classification—Podosols)
Podsolic soil (see Soil Groups—Groups K, J, F; Subgroup 

soils—soil G5; also pp. 35, 181, 189, 221, 231, 317, 319)
Podsol (see Podsolic soil)
Podzol (see Soil Groups—Group I; also pp. 35, 213, 319)
Policemans Point 133
Polyhedral structure (see Soil structure—grade—pedal—

types—polyhedral)
Pollution (see Environmental pollutants)
Pome fruit (see Cropping—horticulture—deciduous tree—

pome fruit; also p. 295 (definition))
Pondalowie 1:50 000 mapsheet 364
Pooraka Formation 31, 55, 159 (profile image), 329 (including 

image)
Poor soil structure (Soil structure—category—poor)
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Pores (see Soil pores)
Port Germein 259
Port Pirie 207
Port Victoria 105
Port Wakefield 112
Potassium 45, 49–50, 61, 65–66, 68–69, 72, 74, 76–77, 124, 

142, 144, 192, 194, 198, 202, 206, 208, 213, 221, 231, 273, 
284 (calcium status; cation), 359 (chemical analyses)

Potatoes (see Cropping—horticulture—vegetable—potato)
Potential for waterlogging (see Waterlogging—susceptibility to)
Precambrian time 335, 337 (time scale)
Prescott, J.A. 24–25, 34
Primary carbonates (see Carbonates, especially definition p. 284)
Primary cations (or base-forming cations) (of the soil cation 

exchange complex) (also see Calcium; Magnesium; Potas-
sium; Sodium) 49, 51, 74, 76–77, 78–82, 224, 284 (cal-
cium status; cation), 287, 290, 298, 346, 359

Primary production III, 4
value of exports 4

Primary salinity (see Salinity, watertable-induced—primary 
salinity)

Primary structure (see Soil structure—primary)
Prismatic structure (see Soil structure—grade—pedal—

types—prismatic)
Primary texture classes (see Soil texture—primary texture classes)
Productivity (agricultural) III–IV, 4–5, 25, 28, 38–42, 45–46, 

59, 64, 66–71, 73–75, 77–78, 83–88, 89–92 (erosion), 96, 
98, 102, 106, 108–110, 117–118, 120, 122, 126, 134, 138–
140, 142, 144–146, 148, 152–154, 156, 164, 170–172, 174, 
176, 180–181, 188–189, 202, 204, 206, 208, 213–214, 216, 
220–221, 230–231, 240, 245, 250–251, 254, 263–264, 266, 
268, 272–274, 295–297, 303, 338, 345–346, 348–349
classification 45–46, 98, 100, 102, 104, 106, 108, 110, 

112, 118, 120, 122, 124, 126, 128, 130, 132, 134, 140, 
142, 144, 146, 148, 154, 156, 158, 160, 162, 164, 166, 
172, 174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 
206, 208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 
240, 246, 252, 254, 256, 258, 264, 266, 268, 274, 338, 
345–346, 348–349

high 38–41, 59, 71, 75, 88, 108–110, 126, 138–139, 142, 
144–145, 148, 152, 154, 156, 164, 170, 172, 174, 176, 
180, 220, 250, 254, 264, 272, 274

limitations to 41–42, 59, 64, 66–71, 73–74, 77–78, 83–88, 
89–92, 98, 102, 106, 108, 110, 118, 120, 122, 126, 134, 
140, 146, 148, 153, 171, 174, 176, 180–181, 188–189, 
202, 204, 206, 208, 213, 220–221, 231, 240, 245, 251, 
263–264, 266, 268, 274, 295–297, 303, 338, 348–349

threat to (from urban expansion) 138, 142, 152, 154, 156, 
172, 230, 254, 272

Prokaryotic cells – prokaryotes (also see Eukaryotic cells – eu-
karyotes) 62–63

Property management planning VIII, 90
Proteins 56, 62, 65, 68, 77, 79, 81, 297 (rotation)
Proterozoic era 282 (Adelaide Geosyncline), 330, 333, 337 

(time scale)
Protozoa 62–63
Puccinellia (see Grasses—puccinellia)
Puccinellia ciliata (see Grasses—puccinellia)
Pureba 1:100 000 mapsheet 363

Q
Quaternary period 336 (time scale)
Quartz 60, 88, 103, 143, 166, 198, 220, 223, 230, 232, 234, 236, 

238, 241, 244–246, 259, 273, 332–335

Quartzite–Quartzitic 88, 147, 157, 166, 173, 177, 185, 230, 
235–236, 239, 244–245, 247 (profile image), 256, 257 
(profile image), 258, 329 (image: outwash with quartzite 
gravel), 330, 335 (including image)

Quinces (see Cropping—horticulture—deciduous tree—pome 
fruit—quince)

Quorn 102, 155
Quorn 1:100 000 mapsheet 364

R
Rabbits 56, 62, 244
Radiata pine (see Forestry—radiata pine)
Radstock 1:100 000 mapsheet 363
Rainfall (also see Climate; Nutrients—loss—leaching; Agri-

culture—dryland) VIII, 8–9, 26, 28, 31, 38–40, 43–45, 
48–51 (rainfall), 54 (streams and floodwaters), 57 (grow-
ing season), 64 (limiting factors and potential yield), 68, 
70, 74–76, 79–86, 89–92 (erosion), 96–98, 102, 118, 120, 
122, 130, 139–140, 152–154, 156, 160–161, 166, 171, 174, 
180–182, 188–189, 196, 198, 202–203, 206, 213–214, 216, 
220–222, 226, 230–231, 234, 240, 244–245, 247, 251–252, 
254, 256, 258, 262, 264, 269, 282 (overview; acid rain), 294 
(organic carbon), 295–296 (rainfall), 296 (rangelands), 297 
(rotation), 322–323, 333, 335–336, 340, 349–350; also see 
below
acid rain 74–75, 282
areas of marginal rainfall for cropping 26, 89–92, 160 

(Northern Marginal Lands: also see separate entry), 
174, 295–296 (rainfall)

average annual 8–9 (average annual isohyets), 48 (see ta-
ble showing rainfall zones and their areas), 70, 90, 96, 
230, 272, 282, 294 (organic carbon) 295–296 (rain-
fall)

Goyder’s Line 8–9, 89, 289 (description)
high to very high rainfall areas 28, 31, 40, 48, 50–51, 

55–58, 67–71, 74–78, 83, 85, 87–88, 180, 182, 198, 
212, 214–216, 220, 224, 226, 230, 232, 234–235, 245, 
262–264, 268, 272, 295 (definition: see rainfall entry), 
341

infiltration and depth of penetration (into soil) 49, 51, 
80, 85–86, 88, 91–92, 97, 107 (profile image showing 
wetting front), 113 (profile image showing wetting 
front), 117, 128, 152, 213, 250, 258, 287 (excessive 
cultivation), 299 (soil depth), 301 (surface sealing), 
306, 322–323, 342

low to moderate rainfall areas 38, 40, 45, 48, 50–51, 54, 
56–58, 67, 75–76, 78, 81–82, 85, 87–92, 96–97, 100, 
104, 118, 120, 122, 128, 138, 140, 142, 144, 154, 156, 
160, 164, 166, 171, 220, 244, 262, 286 (disc-pitting), 
292 (mallee districts), 294 (pedaric), 295 (definition: 
see rainfall entry), 334–335, 341

very low rainfall areas (see Arid and semi-arid areas; defi-
nition in the rainfall entry p. 295)

Rain-fed agriculture (see Agriculture—dryland)
Rain-fed cropping (see Cropping—dryland)
Rangelands (also see Pastoral areas; Arid and semi-arid ar-

eas) 36, 283, 296
Reaction trend (see Soil pH—profile reaction trend)
Reactive soil or clay (see Cracking clay soil; Clay—shrinking 

and swelling)
Recent alluvium (see Soil substrates—major types—Pleist-

ocene to Holocene age alluvium—Recent alluvium)
Recent coastal deposits (see Soil substrates—major types—Re-

cent coastal deposits)
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Recent epoch (see Holocene epoch)
Recharge potential 73, 245, 266, 322, 340–341, 361

classification and mapping 340–341, 361
Red-brown earth (see Soil Groups—Group D; Subgroup soils—

soils B6, C3–4; also pp. 35, 139, 153, 273, 313, 315, 317)
Red cracking clay (see Subgroup soils—soil E2)
Red earth 139, 315
Red gum (Eucalyptus camaldulensis) 126, 157 (image), 235 

(image), 257 (image)
Redhill 162
Reduced tillage (see Cultivation—minimum tillage)
Reduction (see Chemical processes in soil—oxidation and re-

duction)
Reeds (see Grasses—common reed)
Regional Natural Resources Management Boards (see Natural 

Resources Management Regions and Boards)
Relict coastal dune ranges (see Old coastal dune ranges)
Re-mineralisation (of nitrogen) 68
Rendzinas (see Subgroup soils—soil B5; also pp. 39, 273, 313, 

315)
Renmark 1:100 000 mapsheet 366
Rhizobium bacteria 64, 68–69, 73
Rhizosphere 57, 72, 74, 297 (definition)
R horizon (also see Soil substrates) 301 (substrate)
Riceman, David 70
Richmans Valley 155
Riddoch, Hundred of 28
Riesling 125, 233, 296 (rainfall)
Ripon Calcrete 31, 327 (including image)
Riverland (irrigation area) 16–17, 24, 28, 104, 116, 202, 206–

207, 375–377
Rivers and watercourses 10–11, 20–21, 30–31, 54 (streams 

and floodwaters), 157, 171 (gully erosion), 245, 250, 251 
(erosion and flooding), 323, 328–329 (Pleistocene to Holo-
cene age alluvium); also see below
Bremer River 10–11, 252 (Bremer River plains), 255, 328
Cygnet River 10–11, 16–17 (Cygnet River plains), 225, 252
Hill River 10–11
Hutt River 10–11
Murray River (see separate entry)
River Angas 10–11, 252 (River Angas plains)
River Broughton 10–11
River Driver 10–11
River Finniss 10–11
River Gawler 10–11, 172 (floodplains), 191 (image: ad-

jacent plains)
River Gilbert 10–11
River Light 10–11, 159 (image: upper reaches)
River Onkaparinga 10–11
River Torrens 10–11
River Wakefield 10–11
Rocky River 10–11
Tod River 10–11, 26 (Tod Reservoir)
Willochra Creek 10–11, 16–17 (Willochra Plain)

Robe 1:50 000 mapsheet 367
Robe, County 29
Rock

depth to hard rock (also see Soil depth) 87 (data statistics 
for Southern SA), 343 (classification), 361 (mapping)

Rockiness (see Surface stoniness)
Rockleigh 253
Rock outcrop (also see Surface stoniness; Miscellaneous ar-

eas—rockland; Calcrete—outcrop) 20–21, 22–23, 30, 41, 
44–45 (surface stoniness, classification), 86 (surface stoni-
ness, data statistics for Southern SA), 100, 106, 121 (land-
scape image showing bedrock outcrop in background), 142, 

154, 160, 214, 230, 237 (landscape image showing some 
bedrock outcrop), 238, 240, 242, 245, 246, 247 (landscape 
image showing bedrock outcrop in foreground), 276–279, 
279 (image showing calcrete outcrop and surface hard 
carbonate), 298, 332 (image showing silcrete outcrop), 
333 (image showing granite tors in landscape), 334–336, 
351 (rockiness, classification), 362 (rockiness, mapping)

Rock types (see Soil substrates—major types—weathering 
bedrock; also see separate entries)

Rocky River 10–11
Rodents 62
Roots (see Plants—roots and rootzone; Plants—rootzone 

depth)
Rootstock 36
Rootzone (see Plants—roots and rootzone; Plants—rootzone 

depth)
Rootzone depth (see Plants—rootzone depth)

classification and mapping (see Cropping—horticul-
ture—effective rootzone depth)

data statistics for Southern SA (see Cropping—horticul-
ture—effective rootzone depth)

Roseworthy–Freeling district 172, 254
Roseworthy Agricultural College 67
Rowland, Jan VI–VII
Rubble (see Carbonates—coarse–hard)
Rudosols (see Australian Soil Classification—Rudosols)
Rushes (Family Juncaceae) 262, 264, 268–269
Rye (see Cropping—broadacre—cereal—cereal rye)

S
Saddleworth 143
Saline land (see Salinity—saline land)
Saline soil (see Subgroup soils—soil N2)
Salinity (soil) (see Salinity, watertable-induced; Dry saline 

land; Toxic elements in soil—salts–salinity; Salinity risk 
modelling; also see below)
saline land 32, 84 (definition; data statistics for Southern 

SA)
subclinical salinity 32, 84 (definition; data statistics for 

Southern SA)
Salinity, non-watertable-induced (see Dry saline land)
Salinity risk modelling (and mapping) VII, 33, 60, 84

data statistics for Southern SA 60, 84
Salinity, watertable-induced (also see Dry saline land) V, VII, 

25–26, 28–29, 32, 37, 51, 60, 73, 79, 83–84, 87, 92, 110, 
170, 181, 184, 189, 196, 213, 222, 224, 226, 231, 236, 238, 
240, 251–252, 254, 256, 258, 262–263, 265–266, 268, 282, 
287, 293, 297 (salinity; semi-arable), 298–299, 306, 338, 
348–349, 352, 362, 367
classification and mapping 29, 32, 83, 84, 282, 338, 348–

349, 362
data statistics for Southern SA 32–33, 60, 84, 286
primary salinity 84, 263
salinity risk modelling (see separate entry)
secondary salinity 84, 263

dryland salinity 25–26, 28, 60, 73, 84
irrigation salinity 84

Salt (see Sodium chloride)
Saltbush 153, 160, 175 (image), 262, 284 (chenopod), 289 

(Goyder’s Line), 348
Salts in soil (also see Sodium chloride; Calcium carbonate; 

Gypsum; Salinity, watertable-induced; Dry saline land; 
Ions; Toxic elements in soil—salts–salinity) 48–52, 54, 75, 
80, 82 (the electrolytic effect), 83 (salinity), 87 (chemical 
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barriers to plant root growth), 97–98, 100, 102, 104, 106, 
108, 112, 118, 120, 122, 128, 130, 134, 139–140, 146, 152–
153, 158, 160, 162, 164, 166, 171–172, 174, 176, 182, 184, 
189–190, 196, 236, 262, 287 (elevated levels of salts), 291 
(ion), 292 (mallee soil), 293 (moderate levels of salts), 296 
(raised levels of salts), 297 (salinity), 298 (slightly saline), 
322–337 (substrate materials), 346 (toxic elements), 347 
(carbonates—surface and subsoil), 348 (salinity induced 
by watertable), 349 (dry saline land), 350 (scalding)

Salt-water couch grass (see Grasses—salt-water couch grass)
Salt-water tea-tree (Melaleuca halmaturorum) 262, 267 (profile 

image: in background), 348–349
Samphire species 20–21, 30, 83, 113 (image), 262, 267 (im-

ages), 348–349
Sand (definitions) 297 (sand particle; sandy)
Sand Drift Act 1923–1935 89
Sand dunes (see Soil substrates—major types—unconsolidated 

aeolian deposits—inland siliceous sand; Molineaux-
Moornaba Sand; Lowan Sand; Bunyip Sand; Semaphore 
Sand; Soil substrates—major types—unconsolidated 
aeolian deposits—coastal sand; Soil substrates—major 
types—unconsolidated aeolian deposits—inland carbon-
ate sand; Soil substrates—major types—unconsolidated 
aeolian deposits—aeolian clayey sand; Bridgewater For-
mation; Old coastal dune ranges; also pp. 20–21, 29–32, 
34–35, 44, 51–52, 55, 91 (wind erosion), 98, 104, 106–108, 
118–120, 122, 130, 132, 140, 162, 163 (landscape image 
background: linear inland dune), 188, 190, 192–194, 197, 
200–209 (Soil Group H, including pp. 205 (landscape im-
age background: large and bare coastal dune), 207 (profile 
and landscape images), 209 (landscape image)), 212–214, 
215 (profile image), 227, 267, 279 (image background: bare 
coastal dune), 283 (backswamp), 284 (calcarenite), 287 
(facet), 291 (lagoon; landform element; landform pattern; 
landscape), 294 (plains), 299 (soil landscape component), 
324 (including image of coastal sand), 325 (including im-
age of inland carbonate sand), 326 (including images of 
inland siliceous sand and aeolian clayey sand), 327–328, 
330–331, 350 (wind erosion potential), 352 (exposure))

Sandhills (see Sand dunes)
Sand over acidic clay (see Subgroup soils—soil G5)
Sand over Clay Soils (see Soil Groups—Group G)
Sand over sandy clay loam (see Subgroup soils—soil G1)
Sand over poorly structured clay (see Subgroup soils—soil G4)
Sands associated with Bridgewater Formation 99 (image), 119 

(image), 133 (image), 215 (image), 325 (including image), 
326 (inland siliceous sand; aeolian clayey sand)

Sand spreads (see Sand dunes)
Sandstone 47, 88, 100, 143 (profile image), 145 (image: soil 

formed from sandstone), 153–154, 155 (profile image), 
162, 166, 188, 198, 199 (profile image), 212, 214, 217, 220, 
230, 234, 236, 238, 239 (profile image), 244–245, 250, 252, 
292 (metasandstone), 331 (image), 332, 333 (including 
image), 334, 341

Sandy loam over poorly structured brown or dark clay (see Sub-
group soils—soil F2)

Sandy texture (see Soil texture—primary texture classes—
sandy)

Santo 1:100 000 mapsheet 366
Saprolite (also see Weathering) 230–232, 233 (profile image), 

234, 235 (profile image), 236, 238, 240, 286 (deeply weath-
ered), 290 (highly weathered), 296 (regolith), 322 (Fig. 1)

Sauvignon blanc 233, 296
Scalding (also see Dry saline land) 31, 85, 92, 98, 100, 104, 

153, 160, 161 (image), 286, 350, 362
classification and mapping 350, 362

data statistics for Southern SA 92
Schank 1:50 000 mapsheet 367
Schist 100, 230, 232, 234, 236–238, 240, 244–245, 250, 252, 

322 (Fig. 1), 341, 334 (including image)
Sclerolaena diacantha (see Copperburr, grey)
Sclerophyllous vegetation 57, 230, 244, 297 (sclerophyll)
Scrubland (also see Mallee-habit vegetation) 28, 57, 123 (im-

age), 126, 202, 204, 220, 244
Sea barley grass (see Grasses—sea barley grass)
Seasonally wetted zone (see Wetted zone)
Seasonal wetting front (see Wetting front)
Secondary carbonates (see Carbonates, especially definition 

p. 284)
Secondary salinity (see Salinity, watertable-induced—second-

ary salinity)
Secondary structure (see Soil structure—secondary)
Sedan 103
Seddon 1:50 000 mapsheet 365
Seddon gravelly soil 221, 319
Sedges (Family Cyperaceae) 262, 264, 265 (landscape image), 

268–269
Sedimentary rock 244–245, 323, 333, 341
Selenium 70, 198, 202, 208, 213, 221, 231
Self-mulching soil 39, 44, 145 (profile image), 170, 171 (ero-

sion), 172, 173 (images), 174, 176, 293 (mulch), 297 (defi-
nition), 316

Sellicks Beach 26
Sellicks Hill Range 199
Semaphore Sand 324 (including image)
Semi-arable land (definition) 297
Sesquioxides (see Clay—minerals—iron and aluminium oxides)
Shale 100, 124, 155 (profile image), 166, 230, 232, 234–235, 

244, 250, 254, 258, 313, 333
Shallow calcareous loam on calcrete (see Subgroup soils—soil B2)
Shallow clay loam over brown or dark clay on calcrete (see Sub-

group soils—soil B9)
Shallow dark clay loam on limestone (see Subgroup soils—soil B5)
Shallow highly calcareous sandy loam on calcrete (see Subgroup 

soils—soil B1)
Shallow loam over red clay on calcrete (see Subgroup soils—soil B6)
Shallow red loam on limestone (see Subgroup soils—soil B4)
Shallow sandy loam on calcrete (see Subgroup soils—soil B3)
Shallow sand on calcrete (see Subgroup soils—soil B8)
Shallow sand over clay on calcrete (see Subgroup soils—soil B7)
Shallow soil on ferricrete (see Subgroup soils—soil J3)
Shallow soil on rock (see Subgroup soils—soil L1)
Shallow Soils on Calcrete or Limestone (see Soil Groups—

Group B)
Shallow Soils on Rock (see Soil Groups—Group L)
Shallow to Moderately Deep Acidic Soils on Rock (see Soil 

Groups—Group K)
Sheep (see Animals—grazing)
Shelly materials 20–21, 30, 59, 88, 111, 116, 204–205, 262, 

264, 267, 307–308, 312, 316, 319, 323–325, 341
Sheoak (see Casuarina species)
Sheringa 1:100 000 mapsheet 363
Sherlock 113
Shrinking and swelling (see Clay—shrinking and swelling; 

Cracking clay soil; Chemical processes in soil—hydration 
and dehydration)

Shrubland (see Chenopod shrubs)
Silcrete (see Soil substrates—major types—deeply weathered 

sediments—silcrete)
Silcrete outcrop (also see Miscellaneous areas—rockland; Rock 

outcrop) 332
Siliceous sand (see Subgroup soils—soil H2)

419INDEX  •



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA420

Siliceous sands (see Subgroup soils—soils H2, H3, B8; Soil 
Groups—Groups G, I; Soil substrates—major types—
unconsolidated aeolian deposits—inland siliceous sand; 
Soil substrates—major types—unconsolidated aeolian 
deposits—aeolian clayey sand; Soil substrates—major 
types—unconsolidated aeolian deposits—coastal sand; 
Sand dunes; also pp. 20–23, 40, 30, 88, 186–187, 200–201, 
203, 210–211, 308, 319, 323, 326–327, 341)

Silicon 61, 65, 70, 80
Silt (definition) 298 (silt particle)
Siltstone 88, 100, 101 (profile image), 124, 125 (landscape 

image), 142, 154–155, 167 (profile image), 230, 232, 233 
(profile image), 234–236, 240, 244–245, 247 (image: boul-
ders), 250, 254, 258, 292 (metasiltstone), 332, 333 (includ-
ing image), 341

Sinclair 1:100 000 mapsheet 363
Skeletal soil (see Lithosols)
Slate 55, 142, 230, 234, 244, 250, 254, 258, 333
Slightly acidic (definition) 298 (also see Soil pH; Acidic; 

Slightly alkaline; Alkaline; Neutral pH)
Slightly alkaline (definition) 298 (also see Soil pH; Alkaline; 

Slightly acidic; Acidic; Neutral pH)
Slightly calcareous (see Calcareous—slightly)
Smectites (see Clay—minerals—smectites)
Snails 86, 117
Snelling–Cygnet Fault, Kangaroo Island 236, 225
Snowtown 112, 147
Snug Cove 1:50 000 mapsheet 365
Sodicity (see Sodium)
Sodium (also see Clay—dispersion) 35–36, 45–46, 48–51, 

59, 64–65, 70, 74–75, 76, 78, 80, 81–83, 87, 92, 97–98, 
100, 102, 104, 106, 108, 118, 120, 122, 124, 128, 130, 134, 
139–140, 142, 144, 146, 152–153, 158, 160, 162, 164, 166, 
171–172, 174, 176, 181–182, 184, 189–190, 192, 194, 196, 
258, 263, 284, 286 (dispersive soil), 287 (exchangeable 
sodium percentage), 290 (high boron and sodium), 298 
(sodic soil), 326, 359 (chemical analysis)
toxic levels in soil (including classification, mapping and 

data statistics) (see Toxic elements in soil—sodium)
Sodium chloride (also see Salinity, watertable-induced; Dry 

saline land; Toxic elements in soil—salts–salinity) 50–51, 
79, 82–83, 262–263, 266

Sodosols (see Australian Soil Classification—Sodosols)
Soft carbonate (see Carbonates—fine)
Soft carbonate segregations (see Carbonates—fine)
Soil (definitions) 4 (the role of ), 34 (soil as an independent 

natural body), 298 (definition)
Soil (see Subgroup soils)
Soil acidification (see Soil pH—soil acidifying factors)
Soil acidity (see Soil pH)
Soil aggregates (also see Soil structure) 36, 45, 48, 62, 77, 79–

82, 88–89, 91, 102, 134, 138, 146, 152, 158, 160, 162, 166, 
170, 174, 180–181, 184, 189, 196, 221–222, 224, 230, 234, 
236, 283 (adhesion; aggregate; apedal), 285 (clod; coarse; 
coarse aggregates; coarsely structured), 286 (dispersion), 
287 (effective cultivation moisture range), 288 (fine; fine 
aggregates; firm; flocculation; fragment; friable; good 
structure), 290 (intermediate structure), 292 (loose), 293 
(mid-size aggregates), 294 (organic matter; pedal; pedar-
ic), 295 (poor structure; primary structure), 297 (second-
ary structure; self-mulching), 298 (slaking; soft), 299 (soil 
matrix), 300 (soil structure), 301 (surface sealing), 303 
(water-stable aggregates), 309

Soil alkalinity (see Soil pH)
Soil amelioration (also see Gypsum; Lime and liming; Clay—

spreading; Drains) 28 (amelioration of water repellence), 

58 (bio-char), 67 (gypsum), 74 (buffering capacity), 79 
(lime), 82 (amelioration of poor soil structure), 146 (gyp-
sum), 152 (subsoil amelioration), 181 (subsoil ameliora-
tion), 189 (subsoil amelioration), 193 (landscape image: 
clay-spreading), 202 (lime), 208 (clay-spreading), 266 
(amelioration of salinity)

Soil and land management (also see Natural resource 
management) III–V, VII–VIII, 4–5, 6, 24–29, 31–33, 
35–38, 40, 42, 44, 47, 56, 60, 62, 64, 66, 73, 78, 81–83, 
89–92, 97, 100, 108, 117–118, 120, 122, 128, 130, 132, 
134, 142, 144, 146, 152–153 (Soil Group D), 158, 166, 
180 (Soil Group F), 188 (Soil Group G), 190, 195, 197, 
203 (Soil Group H), 220, 232, 234, 236, 238, 240, 244, 
245 (Soil Group L), 250, 262, 283 (agriculture), 291 (land 
or soil attribute; land resource assessment), 293 (natural 
resource management), 294 (pedology), 296 (rainfall), 299 
(soil landscape; soil landscape component; Soil Pit Field 
Days), 300 (soil science), 304, 323, 338–339 (generalised 
land classification and management implications), 339–
354 (classification criteria for a range of land and soil at-
tributes with significance for land use and management), 
358, 360–361, 367

Soil and land surveys and mapping (also see State Land and 
Soil Mapping Program) 5–6, 7, 20–33, 34, 42–43, 273, 
286, 290–291, 294, 300, 312–313, 338–339, 356–382
Eyre Peninsula 25–26, 362–363, 370–371
history 24–33, 356–382
Kangaroo Island 27, 365, 373–375
Lower Murray 377–378
Metropolitan area 381–382
Mount Lofty Ranges 26–27, 364–365, 373–375
Murray Mallee 27–28, 365–366, 375–378
Northern Agricultural Districts 26, 363–364, 371–373
Pastoral areas 380–381
Riverland 28, 365–366, 375–377
state-wide mapping 25, 356–367, 
South East 28–29, 365–367, 378–380
Yorke Peninsula 26, 364, 371–373

Soil, as an ameliorating medium 4, 49, 62
Soil, as an independent natural body 34
Soil atmosphere 60
Soil biodiversity VII, 4, 33, 41, 62–64 (life in the soil), 216, 263

biodiversity assets
identifying, modelling (and mapping) VII, 33
salinity risk to, modelling (and mapping) VII, 33

Soil carbonates (see Carbonates)
Soil characterisation VI–VIII, 32, 37, 42, 50, 76, 82, 87, 299, 

304, 311, 357–360, 367
chemical analyses 6, 37, 42, 50, 96, 304, 311, 357, 358–

359, 360, 367
Soil classification (see Classification—soil)
Soil colour (also see individual subgroup soil descriptions 

pp. 98–113 118–135, 140–149, 154–167, 172–177, 182–
185, 190–199, 204–209, 214–217, 222–227, 232–241, 
246–247, 252–259, 264–269, 274–275) 38, 55–56, 75, 
96–97 (Soil Group A), 117 (Soil Group B), 139 (Soil 
Group C), 153 (Soil Group D), 171 (Soil Group E), 180 
(Soil Group F), 188–189 (Soil Group G), 202–203 (Soil 
Group H), 212–213 (Soil Group I), 220–221 (Soil Group 
J), 230–231 (Soil Group K), 246 (Group L soils), 251 (Soil 
Group M), 262 (Soil Group N), 272–273 (Soil Group O), 
282, 283 (bleached), 285 (colour), 286 (distinct colour and 
texture boundary), 288 (gley soil colours), 293 (mottled 
colours), 299 (soil layer), 301 (subsoil; subsurface layer), 
302 (surface soil), 303 (weathered rock)

Soil compaction (see Compacted soil)
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Soil conservation (also see Soil Conservation Districts and 
Boards) V, 29, 42, 89–92, 153, 297 (rotation), 298 (defi-
nition), 299 (soil erosion; Soil Pit Field Days), 300 (soil 
science), 358, 367

Soil Conservation Act 1939 89–90
Soil Conservation, Advisory Committee 89–90
Soil Conservation and Land Care Act 1989 29, 90
Soil Conservation Branch (see Department of Agriculture, 

South Australia—Soil Conservation Branch)
Soil Conservation Boards (see Soil Conservation Districts and 

Boards)
Soil Conservation Council 90
Soil Conservation District Plans 29, 90
Soil Conservation Districts and Boards 26, 29, 31, 90, 153, 361
Soil Conservator 89–90
Soil consistence (see Consistence)
Soil constituents 34, 52–53, 58–59, 60–64, 68, 71–72, 75, 203 

(Soil Group H), 290 (highly weathered), 298 (soil)
Soil depth (also see individual subgroup soil descriptions 

pp. 98–113, 118–135, 140–149, 154–167, 172–177, 182–
185, 190–199, 204–209, 214–217, 222–227, 232–241, 
246–247, 252–259, 264–269, 274–275) V, 27 (depth 
of topsoil), 35–36 (soil classification), 37–38, 43–44, 49 
(depth of penetration of wetting front), 55, 78, 86–88, 
97 (Soil Group A), 116 (Soil Group B), 139 (Soil Group 
C), 153 (Soil Group D), 171 (Soil Group E), 182–185 
(Group F soils), 189 (Soil Group G), 202 (Soil Group H), 
212 (Soil Group I), 221 (Soil Group J), 230 (Soil Group 
K), 244 (Soil Group L), 252–259 (Group M soils), 264–
269 (Group N soils), 274–275 (Group O soils), 282, 286 
(deep), 287 (effective soil depth), 293 (moderately deep), 
298 (shallow), 299 (soil depth; soil profile), 302 (texture 
profile; very shallow), 306, 322, 343, 346, 352, 361–362
classification and mapping 343 (depth to hard rock or 

hardpan), 346 (depth to toxic boron or sodium), 352 
(effective rootzone depth), 361–362

data statistics for Southern SA 78 (depth to toxic boron 
or sodium), 86 (potential rooting depth of hardy per-
ennials), 87 (depth to hard rock or hardpan)

Soil drainage (see Drainage)
Soil erosion V, VII, 25–26, 29, 32, 38–40, 44 (erodibility—wa-

ter; erodibility—wind), 51–52, 55–59, 62, 64, 66–68, 80, 
85–86, 89–92, 97 (Soil Group A), 98, 100, 102, 104, 106, 
108, 110, 112, 117 (Soil Group B), 118, 120, 122, 128, 
130, 132, 139 (Soil Group C), 140, 142–144, 146, 152–
153 (Soil Group D), 154–158, 160, 161 (image: scalded 
land), 162, 164, 166–167, 171 (Soil Group E), 174, 180, 
181 (Soil Group F), 182, 184, 188 (Soil Group G), 190, 
192–194, 196–198, 202, 203 (Soil Group H), 204, 206, 
208, 213 (Soil Group I), 214, 216, 220, 221 (Soil Group 
J), 222, 226, 231 (Soil Group K), 232, 234, 236, 238, 240, 
244–245 (Soil Group L), 250, 251 (Soil Group M), 256, 
258, 263–264 and 266 (Group N soils), 282–283, 285 
(clay-spreading), 286 (cover crop; delving), 287 (excessive 
cultivation), 290 (highly weathered), 291, 293 (minimum 
tillage; mulch), 294 (no-till), 298 (soil conservation), 299 
(soil erosion; soil erodibility), 322, 331, 338, 342, 350–351, 
362, 367; also see below
gullying 31, 91, 139 (Soil Group C), 152–153 (Soil 

Group D, 171 (Soil Group E), 174, 283 (badlands), 
322, 331, 351 (mass erosion—gullying, classification), 
362 (mass erosion—gullying, mapping)

landslip 31, 322, 331, 351 (mass erosion—landslip, clas-
sification), 362 (mass erosion—landslip, mapping)

scalding (see separate entry)
streambank erosion (also see Soil erosion—gullying) 256

water erosion V, 39, 41, 44, 89–92, 97, 102, 117, 128, 139, 
142, 144, 146, 152–153, 154, 155 (image: contour 
banks), 156, 157 (image: contour banks), 158, 160, 
162, 164, 166, 167 (image: contour banks), 171, 174, 
181, 184, 188, 196, 198, 203, 213, 221–222, 231–232, 
234, 236, 238, 244–245, 250, 256, 258, 266, 283 (bad-
lands), 287 (excessive cultivation), 291 (land or soil 
attribute), 299 (soil erosion), 338, 350, 362, 367; also 
see below
classification and mapping 44 (erodibility—water), 

98, 100, 102, 104, 106, 108, 110, 112, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 140, 142, 144, 
146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 
174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 
206, 208, 214, 216, 222, 224, 226, 232, 234, 236, 
238, 240, 246, 252, 254, 256, 258, 264, 266, 268, 
274, 282, 350 (water erosion potential, classifica-
tion), 362 (water erosion potential, mapping)

data statistics for Southern SA 92 (water erosion 
potential)

wind erosion 38, 40, 44, 51–52, 89–92, 97–98, 100, 104, 
106, 112, 117–118, 120, 122, 130, 132, 139–140, 142, 
144, 160, 171, 181, 188, 190, 192–194, 196–198, 202, 
203, 204, 206, 208, 213–214, 216, 221, 231, 263–264, 
266, 286 (cover crop), 299 (soil erosion), 338, 350, 
362; also see below
classification and mapping 44 (erodibility—wind), 

98, 100, 102, 104, 106, 108, 110, 112, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 140, 142, 144, 
146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 
174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 
206, 208, 214, 216, 222, 224, 226, 232, 234, 236, 
238, 240, 246, 252, 254, 256, 258, 264, 266, 268, 
274, 282, 350 (wind erosion potential, classifica-
tion), 362 (wind erosion potential, mapping)

data statistics for Southern SA 91 (wind erosion po-
tential)

Soil, environmental functions (see Environmental functions of 
soil)

Soil fauna 46, 56, 62
Soil fertility (see Inherent fertility of soil)
Soil formation (also see Chemical processes in soil)

factors IV, 26, 34–36, 41, 47–59, 61–62, 71, 86, 116, 188, 
244–245 (parent rock), 250, 264, 272, 290 (highly 
weathered; illuviation), 294 (pedogenic; pedology), 
299 (soil depth), 300 (soil science), 303 (weakly de-
veloped soil), 322–337 (parent materials), 343

rate 4, 47, 244
Soil-forming chemical processes (also see Weathering; Soil 

formation—factors) 52–53
Soil Groups (also see Subgroup soils; Miscellaneous areas) IV–

VII, 5, 6, 22–23, 32, 34, 37–41, 42, 93–275, 278, 298, 299, 
354, 304–311, 312–321, 339, 344–345, 354, 362
Group A 6, 22–23, 38–39, 52, 75, 80, 94–113, 136, 138, 

248, 292, 304–305, 308, 312–313, 344
Group B 6, 22–23, 38–39, 52, 56, 85, 94, 96–97, 114–135, 

136, 150, 178, 186, 242, 248, 276, 279, 304–305, 307, 
312–315, 344

Group C 6, 22–23, 38–39, 55, 91, 136–149, 152–153, 
248, 304–305, 310, 314–315, 344

Group D 6, 22–23, 38–39, 44, 54–55, 91–92, 97, 116, 
138–139, 178, 150–167, 291, 294, 304–305, 309–310, 
314–317, 344

Group E 6, 22–23, 38–39, 52, 54–55, 59, 94, 97, 116, 136, 
138, 168–177, 248, 288, 297, 304–305, 308, 316–317, 
344
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Group F 6, 22–23, 38–40, 52, 54–55, 116, 178–185, 304–
305, 309, 311, 316–317, 344–345

Group G 6, 22–23, 38, 40, 51–52, 77, 116, 150, 186–199, 
286, 304–305, 310, 316–317, 345

Group H 6, 22–23, 38, 40, 44, 51–52, 56, 91, 94, 97, 136, 
138, 186, 200–209, 248, 304–305, 308, 316–319, 345

Group I 6, 22–23, 38, 40, 51, 58, 80, 200, 210–217, 304–
305, 306, 307, 318–319, 345

Group J 6, 22–23, 38, 40, 56, 59, 70, 77, 218–227, 228, 
242, 291, 304–305, 309, 318–319, 345

Group K 6, 22–23, 38, 40–41, 77, 178, 199, 217, 221, 225, 
228–241, 304–305, 309, 318–319, 345

Group L 6, 22–23, 38, 41, 47, 199, 225, 228, 242–247, 
276, 279, 304, 306, 307, 318–319, 345

Group M 6, 22–23, 38, 41, 54, 58, 248–259, 304, 306, 
311, 320–321, 345

Group N 6, 22–23, 38, 41, 43, 52, 94, 97, 136, 150, 178, 186, 
200, 260–269, 276, 278, 304, 306, 320–321, 324, 345

Group O 6, 22–23, 38, 41, 53, 58, 68, 270–275, 304, 306–
307, 320–321, 345

Soil horizon (see Soil layer)
Soil key (for the soils of Southern SA) 306–311
Soil landscape mapping (see State Land and Soil Mapping 

Program)
Soil landscape map units (and components) IV, VII–VIII, 

5–6, 27, 30, 31–32, 33, 42–43, 94, 114, 136, 150, 168, 178, 
186, 200, 210, 218, 228, 242, 248, 260, 270, 273, 276, 286, 
290–291, 293, 299 (soil landscape; soil landscape compo-
nent), 338, 356–358, 361–367 (mapping)

Soil layer (definition) 299
Soil management (see Soil and land management)
Soil mapping (see Soil and land surveys and mapping)
Soil matric potential 80, 287 (field capacity), 299 (definition), 

301 (soil water potential), 303 (wilting point)
Soil micro-organisms (see Micro-organisms)
Soil mixing (by soil animals) (see Bioturbation)
Soil moisture (see Soil solution; also see Soil water status; Soil 

waterholding capacity) 300 (definition: soil water)
Soil moisture status (see Soil water status)
Soil organic carbon (see Organic carbon)
Soil organic matter (see Organic matter)
Soil organisms and biological activity (also see Organic matter; 

Soil biodiversity; Micro-organisms) VII, 4–5, 33–34, 47, 
49–50, 52–54, 56–58, 60–61, 62–64, 67–68, 72–74, 77, 96, 
124, 142, 144, 212, 264, 287, 290, 294, 300, 322, 344
in relation to temperature 54

Soil pan (see Pan)
Soil pH (also see individual subgroup soil descriptions pp. 98–

112, 118–134, 140–148, 154–166, 172–176, 182–184, 
190–198, 204–208, 214–216, 222–226, 232–240, 246, 
252–258, 264–268, 274; Toxic elements in soil—strong 
alkalinity; Toxic elements in soil—strong acidity) 37, 
39–41, 42–43, 45–47, 49–50, 53, 57, 60, 64, 67, 69, 72, 
73–75 (soil pH and acidification), 75 (alkalinity and cal-
cium carbonate), 77, 78–79 (toxic elements), 82 (disper-
sion; liming), 85 (surface and subsoil fine carbonate, data 
statistics for Southern SA), 87 (chemical barriers to root 
growth), 96 (Soil Group A), 97, 138 (Soil Group C), 153 
(Soil Group D), 181 (Soil Group F), 189 (Soil Group G), 
203 (Soil Group H), 213 (Soil Group I), 221 (Soil Group 
J), 230–231 (Soil Group K), 245, 251 (Soil Group M), 262 
(Soil Group N), 263 (acid sulfate soil), 273 (Soil Group O), 
282 (acidic), 283 (alkaline), 284 (buffering capacity), 293 
(neutral pH), 298 (slightly acidic; slightly alkaline), 299 
(soil health; soil pH), 305–306, 344, 346–347, 347 (acid 
sulfate soil potential, classification), 347–348 (surface and 

subsoil fine carbonate, classification), 352, 357–358 (ana-
lyses), 359, 362 (surface and subsoil fine carbonate, as well 
as acid sulfate soil potential, mapping); also see below
association with toxic elements in soil (see Toxic elements 

in soil—strong acidity; Toxic elements in soil—strong 
alkalinity)

buffering capacity (see separate entry)
classification and mapping 346–347 (surface and subsoil 

acidity and alkalinity, classification), 362 (surface and 
subsoil acidity and alkalinity, mapping)

data statistics for Southern SA 74–75 (surface and sub-
soil acidity), 75 (surface and subsoil alkalinity)

pHCaCl2 73, 78, 87, 213, 221, 231, 299 (soil pH), 346, 358
pHH2O 67, 73, 75 (strong alkalinity), 78–79, 87, 97, 213, 

221, 231, 299 (soil pH), 346, 358, 359
pH dependent charge 73–74
pH profile graphs 98, 100, 102, 104, 106, 108, 110, 112, 

118, 120, 122, 124, 126, 128, 130, 132, 134, 140, 142, 
144, 146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 
174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 206, 
208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 240, 
246, 252, 254, 256, 258, 264, 266, 268, 274

profile reaction trend (also see Soil Group chapters, espe-
cially individual subgroup soil descriptions) 35

soil acidifying factors
natural 74
human-induced 74

point of zero net charge 73–74
Soil physical condition (see Soil structure; Consistence)
Soil Pit Field Days VI, 299 (defined), 360–361
Soil pores 45, 52, 57, 60, 62, 77, 79–82, 84, 87–88, 152, 262, 

284 (capillary action), 287 (field capacity), 297 (saturated 
soil), 299 (definition), 300 (soil water)

Soil salinity (see Salinity; Salinity, watertable-induced; Dry sa-
line land; Toxic elements in soil—salts–salinity; Salinity 
risk modelling)

Soil solution 48, 50, 53, 58, 60, 66, 68, 73–79, 82–83, 112, 
152–153, 263, 266, 282 (acidic), 283 (alkaline), 286 (diffu-
sion), 291 (ion), 292 (mass flow), 297 (salinity), 299 (soil 
pH), 300 (soil water)

Soil stability (also see Water-stable aggregates; Soil ero-
sion) 57–58, 62, 79–81, 139, 294 (organic matter), 353 
(soil texture)

Soil strength (see Consistence; Soil water status)
Soil structure (surface soil and subsoil) (also see individual 

subgroup soil descriptions pp. 98–113 118–135, 140–149, 
154–167, 172–177, 182–185, 190–199, 204–209, 214–217, 
222–227, 232–241, 246–247, 252–259, 264–269, 274–
275)  V, 36–41, 43, 44–45, 46, 49, 56–57, 62, 64, 73, 77, 
79–83, 87, 88, 89–92 (erosion), 97 (Soil Group A), 116–
117 (Soil Group B), 138–139 (Soil Group C), 152–153 
(Soil Group D), 170–171 (Soil Group E), 180–181 (Soil 
Group F), 188–189 (Soil Group G), 202 (Soil Group H), 
212 (Soil Group I), 221 (Soil Group J), 230–231 (Soil 
Group K), 244 (Soil Group L), 250–251 (Soil Group M), 
262 (Soil Group N), 272–273 (Soil Group O), 282–284, 
287–291, 293–295, 297, 299, 300 (structural types), 301, 
303, 307–311, 322, 328–331, 333–335, 342–343, 352, 361, 
367; also see below
category

good (well or favourably structured) V, 36, 38–39, 41, 
44–45, 77, 79–80, 88, 110, 117, 124–126, 138–
139, 142, 144, 148, 152–153, 160, 164, 170–172, 
174, 180, 231–232, 234, 250–252, 254, 266, 272, 
274, 282, 284, 288 (definition), 290, 295, 297, 
299–300, 307–311, 333, 335
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intermediate V, 38, 45, 79, 108, 153–154, 156, 164, 
170, 172, 174, 180–183, 189–190, 192, 194, 198, 
221, 230–232, 234, 236, 238, 240, 250–252, 254, 
282, 288, 290–291 (definition), 295, 307

poor V, 38–40, 44–46, 57, 64, 77, 79, 80–83, 87–88, 
90, 92, 97, 108, 117, 134, 138–139, 146, 152–154, 
156, 158, 162, 166, 170–171, 174, 176, 180–182, 
184, 188–190, 192, 194, 196, 198, 221–222, 230–
231, 234, 236, 238, 250–251, 258, 282, 288–290, 
295 (definition), 301, 303, 307, 309–311, 335, 
343

classification and mapping (surface soil and subsoil) 44–
45 (soil structure—surface; soil structure—subsoil, 
classification), 98, 100, 102, 104, 106, 108, 110, 112, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 140, 142, 
144, 146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 
174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 206, 
208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 240, 
246, 252, 254, 256, 258, 264, 266, 268, 274, 342–343 
(surface soil condition—workability and seedling 
emergence; subsoil structure—conditions for root 
growth, classification), 361 (surface soil condition—
workability and seedling emergence; subsoil struc-
ture—conditions for root growth, mapping), 367

data statistics for Southern SA 80
‘friable’ (definition) 288
grade

apedal (definition) 283
single grain (definition) 300
massive (definition) 300

pedal (definition) 294
moderate (definition) 300
strong (definition) 300
weak (definition) 300
types

angular blocky (definition) 300
columnar (definition) 300
‘crumb’ (definition) 300
‘friable’ (see Soil structure—‘friable’)
granular (definition) 300
lenticular (definition) 300
platy (definition) 300
polyhedral (definition) 300
prismatic (definition) 300
subangular blocky (definition) 300

primary (definition) 295
secondary (definition) 297
stability of (see Soil stability)

Soil substrates (also see Parent material) 43–45, 47 (parent 
material), 50–51, 54–55, 57, 78, 87, 91, 97–98, 102, 106, 
118, 138 (Soil Group C), 140, 153 (Soil Group D), 190, 
197, 205–206, 212–214, 216, 246, 253, 262 (Soil Group 
N), 263, 268, 282, 284 (carbonates), 285 (clay-spread-
ing), 289 (hardpan), 294 (parent material), 301 (subsoil; 
substrate; subsurface layer), 302 (topsoil), 306, 322–337 
(substrate materials), 340–341 (recharge potential); also 
see below
major types 322–337

Pleistocene to Holocene age alluvium 328–329
Murray River valley alluvium (Coonambidgal 

and Monoman Formations: see separate 
entries) 328–329

outwash (especially Pooraka Formation, Telford 
Gravel and Currency Creek Formation: see 
separate entries) 20–21, 30, 31, 55, 102, 
103 (profile and landscape images), 121 

(landscape image: midground), 138, 156, 
157 (profile image), 158, 159 (profile and 
landscape images), 165 (profile image), 170, 
175 (profile image), 180, 183 (profile and 
landscape images), 185 (profile image), 188, 
190, 191 (landscape image), 195 (profile 
image), 247 (landscape image: midground 
and background), 250, 252, 253 (landscape 
image), 254, 256, 257 (profile and landscape 
images), 258, 259 (profile and landscape 
images), 294 (definition), 323, 328, 329 (in-
cluding image)

Recent alluvium 20–21, 30, 41, 58, 176, 250–
252, 253 (profile and landscape images), 
254, 255 (profile and landscape images), 
256, 258, 294 (outwash), 296 (Recent), 
322–323, 328 (including image), 353

buried soils 41, 121, 223, 272–274, 275 (profile im-
age), 299 (soil depth), 306, 322 (including Fig. 2), 
323, 328 (including image)

calcrete (also see separate entry)
calcarenite (calcreted) (Bridgewater Formation: 

see separate entry; also see Old coastal dune 
ranges) 52 (soils formed in relict coastal 
sediments), 116–118, 124, 125 (profile im-
age), 129 (profile image), 132, 133 (profile 
image), 202, 204–205, 227, 250, 254, 258, 
265 (landscape image: background), 272–
274, 284 (definition), 323, 325–326, 327 
(calcreted calcarenite: including image), 331

mallee calcrete (especially Ripon and Bakara 
Calcretes: see separate entries; also see 
Calcrete) 327

clay, sand and till sediments 329–331
glacial valley deposits (Cape Jervis Formation: 

see separate entry; also see Tillite) 58, 177 
(profile image), 199 (profile image), 212, 
217 (image: glacial valley), 250, 253 (profile 
image), 256, 296 (relatively recent geologi-
cal times), 323, 331 (including image)

lagoonal clay (especially Padthaway Forma-
tion: see separate entry; also see Corridor 
plains) 20–21, 30, 52 (soils formed in relict 
coastal sediments), 54, 110, 111 (profile and 
landscape images), 116, 126, 127 (profile 
and landscape images), 134, 135 (profile 
and landscape images), 138, 148, 149 (pro-
file and landscape images), 250, 258, 262, 
266, 267 (profile and landscape images), 283 
(backswamp), 286 (corridor plains), 291 (la-
goon), 292 (marl), 323, 324 (coastal swamp 
sediments), 329 (marl: including image), 
330 (lagoonal clay: including image)

marl (especially Padthaway Formation: see sepa-
rate entry; also see Corridor plains) 94–96, 
110, 111 (profile image), 126, 130, 148, 149 
(profile image), 262, 268, 292 (definition), 
308, 312, 329 (including image), 330

mottled sandy clay (especially Loxton-Parilla 
Sand: see separate entry) 330

structured red clay (especially Blanchetown and 
Hindmarsh Clays: see separate entries) 330

deeply weathered sediments 20–21, 30, 40, 58–59, 
76, 87, 121, 218–220, 222–224, 230, 286 (deeply 
weathered), 290 (highly weathered), 303 (weath-
ered rock), 332, 341



•  THE SOILS OF SOUTHERN SOUTH AUSTRALIA

ferricrete 22–23, 40, 218–221, 226, 227 (profile 
and landscape images), 287 (definition), 
289 (hardpan), 291 (ironstone), 323, 332 
(including image)

kaolin clay 58, 220 (including descriptions of 
kaolin-rich mottled and pallid zones), 223 
(profile and landscape images), 224, 225 
(profile and landscape images), 226, 231–
232, 233 (image of kaolinised saprolite: 
lower part), 234, 238, 286 (deeply weath-
ered), 290 (highly weathered), 309, 323, 332 
(including image of ‘mottled-zone’ mater-
ial), 341

silcrete 88, 323, 332 (including image)
limestone (also see Limestone and dolomite) (Ter-

tiary to Pleistocene age: especially Padthaway 
Formation, Bungunnia Limestone, Glanville 
Formation, Mannum Limestone, as well as 
Gambier and Norwest Bend Formations: see 
separate entries) 331

Recent coastal deposits (and sediments associated 
with inland saline depressions) 324–325
coastal sand (Semaphore Sand: see separate en-

try) 52 (soils formed in coastal sands), 202, 
204, 205 (image: bare coastal dunes), 279 
(image: bare coastal dunes in background), 
291 (lagoon), 324 (including image)

coastal swamp sediments (St Kilda Formation: 
see separate entry; also see Acid sulfate 
soil) 74, 84, 323, 266, 267 (landscape im-
age), 283 (backswamp), 291 (lagoon), 324 
(including image)

gypsum-rich deposits (also see Gypsum) 20–
23, 30, 52 (lunette soils), 94–95, 97, 112, 
113 (profile and landscape images), 289 
(gypseous), 323, 324 (including image)

inland saline depression sediments (including 
Yamba Formation: see separate entry; also 
see Subgroup soils—soil N2) 20–23, 84, 
113 (landscape image: saline depression 
with samphire), 121, 260–261, 267 (profile 
image), 323–324, 325 (including image)

unconsolidated aeolian deposits 325–327
aeolian clayey sand (also see Clay—lamellae; 

Soil Groups—Group G) 40 (sand over clay 
soils), 52 (soils formed in coastal sands and 
relict coastal sediments), 191 (profile im-
age), 193 (profile image), 209 (profile image 
with lamellae), 291 (lamellae), 294 (parna), 
326 (including image), 328 (buried soil: see 
upper part of profile image)

calcareous loess (especially Woorinen-Wiabuna 
Formation and Crocker’s Loess: see sepa-
rate entries) 48, 51–52 (the addition and 
leaching of common soluble substances; 
soils formed in loess), 86, 104, 105 (profile 
and landscape images), 107 (profile image: 
upper part), 116, 118, 121 (profile image: 
mid-part), 123, 284 (definition), 292 (loess), 
294 (parna), 323, 326 (calcareous loess: in-
cluding image), 327 (old calcareous loess: 
including image), 328, 330–331

inland carbonate sand (including youngest 
Bridgewater Formation: see separate en-
try) 22–23, 52 (soils formed in coastal 
sands), 99 (profile and landscape images), 

119 (profile and landscape images), 200–
201, 203, 205 (profile image and foreground 
of landscape image), 284 (calcarenite; 
calcrete), 323, 325 (including image), 327

inland siliceous sand (especially Molineaux-
Moornaba, Lowan and Bunyip Sands, as 
well as Sands associated with Bridgewater 
Formation: see separate entries) 20–23, 30–
31, 40 (deep sands; highly leached sands), 51 
(inland dune soils), 52 (soils formed in coastal 
sands and relict coastal sediments), 191 (pro-
file image), 193 (profile and landscape imag-
es), 200–201, 203, 207 (profile and landscape 
images), 209 (profile and landscape images), 
215 (profile and landscape images), 323, 326 
(including image), 327, 341

volcanic ash (South East basaltic pyroclastics) 20–23, 
30, 41 (volcanic ash soils), 53, 58, 68, 149 (image: 
Mt Muirhead volcano in background), 270–274, 
275 (profile and landscape images), 306–307, 
323, 325 (including image), 328, 345

weathering bedrock (Archaean, Proterozoic and 
Palaeozoic) 333–336
ancient limestone and dolomite (also see Lime-

stone and dolomite) 335
gneiss (also see separate entry) 335
granite (also see separate entry) 333
greywacke (also see separate entry) 334
metasandstone (also see separate entry) 334
quartzite (also see separate entry) 335
sandstone (also see separate entry) 333
schist, phyllite and metasiltstone (also see sepa-

rate entries) 334
siltstone, shale, mudstone and slate (also see 

separate entries) 333
tillite (also see separate entry) 336

Soil Taxonomy (see United States Soil Taxonomy)
Soil texture (also see individual subgroup soil descriptions 

pp. 98–113 118–135, 140–149, 154–167, 172–177, 182–
185, 190–199, 204–209, 214–217, 222–227, 232–241, 
246–247, 252–259, 264–269, 274–275; Clay—con-
tent) 35–38, 42–43, 45, 47–49, 60–61, 73, 87, 88 (effect 
on waterholding capacity), 89, 284–285, 287–289, 292, 
296 (in relation to rainfall), 297, 299 (soil layer), 300 (defi-
nition), 301 (subsoil; subsurface layer), 244, 353, 362
classification and mapping 353, 362
coarse (definition) 285
data statistics for Southern SA 61
fine (definition) 288
heavy (definition) 289
light (definition) 292
medium (definition) 292
primary texture classes

clayey (definition) 284
clay loamy (definition) 285
loamy (definition) 292
sandy (definition) 297

texture profile graphs 98, 100, 102, 104, 106, 108, 110, 
112, 118, 120, 122, 124, 126, 128, 130, 132, 134, 140, 
142, 144, 146, 148, 154, 156, 158, 160, 162, 164, 166, 
172, 174, 176, 182, 184, 190, 192, 194, 196, 198, 204, 
206, 208, 214, 216, 222, 224, 226, 232, 234, 236, 238, 
240, 246, 252, 254, 256, 258, 264, 266, 268, 274

Soil, the role of 4, 62 (soil organic matter), 66 (nutrient supply)
Soil water (see Soil solution; also see Soil water status; Soil 

waterholding capacity) 300 (definition)

424



Soil waterholding capacity (also see Plant-available water; Soil 
water status) 38–39, 43 (classification), 45, 56–58, 61, 85–
86, 87–88, 96–97, 100, 104, 106, 108, 116–118, 120, 122, 
124, 126, 128, 130, 132, 134, 139–140, 152–154, 164, 166, 
171–172, 174, 180, 182, 184, 188, 193, 203, 212, 220–221, 
224, 226, 230–232, 234, 236, 238, 240, 245–246, 251, 254, 
256, 264, 273–274, 285 (clay-spreading), 286 (delving), 
294 (organic matter), 295 (plant-available waterholding 
capacity; quick finish); 301 (soil waterholding capacity), 
340 (classification), 341–342, 353, 361 (mapping)
classification and mapping (see Plant-available water)
data statistics for Southern SA (see Plant-available water)

Soil water status 43 (waterholding capacity), 48, 52, 54, 56–57, 
62, 64, 78–82, 87–88 (plant-available water; soil texture), 
116, 134, 146, 170 (Soil Group E), 172, 180, 184, 188, 254, 
262 (Soil Group N), 284 (capillary action), 285 (consist-
ence), 287 (dry soil; effective cultivation moisture range; 
field capacity), 293 (minimum tillage; moderately moist 
soil; moist soil; mulch), 294 (no-till), 295 (plant-avail-
able waterholding capacity), 297 (saturated soil) 299 (soil 
matric potential), 300 (soil water), 301 (soil waterholding 
capacity; soil water potential), 303 (water-use efficiency; 
wet soil; wilting point)

Soil water storage (see Soil waterholding capacity)
Solod (see Soloth)
Solodic soil (see Soil Groups—Group G; Subgroup soils—

soils B7, B9, F1–2; also pp. 189, 315, 317)
Solodized solonetz (see Soil Groups—Group G; Subgroup 

soils—soils B7, B9, F1–2; also pp. 35, 189, 315, 317)
Solonised brown soil (see Soil Groups—Group A (excluding 

soil A7); Subgroup soils—soils B1–2; Mallee soil; also 
pp. 97, 313)

Soloth 189, 317
Solution (see Chemical processes in soil—solution)
South Australian agricultural areas (see Agricultural areas)
South Australian agricultural zone (see Agricultural areas)
South Australian blue gum (Eucalyptus leucoxylon) 185 (im-

age), 235 (image)
South Australian Department of Agriculture (see Department 

of Agriculture, South Australia)
South Australian Wine Industry Council 361
South Australia’s agricultural districts (see Agricultural districts)
South Block 245
South-coast Kangaroo Island (see Kangaroo Island—south-

coast)
South East (also see Biophysical regions—South East) VI, 

VIII, 5–6, 10, 14–15, 16–17 (biophysical region), 24, 28–
29, 31, 41, 52–54, 68, 70, 75, 79, 110–111, 116, 120, 122, 
124–135, 148–149, 156, 158, 170, 172, 176, 180, 182, 184–
185, 188, 192–196, 198, 202, 204, 206, 208–209, 212–216, 
245 (hard rock geology), 246, 250, 254, 258, 262, 264–268, 
272–275, 278, 286, 323–333, 365–367, 367, 378–380
Coastal Plain (also see Corridor plains) 16–17, 52 (soils 

formed in relict coastal sediments), 54, 110, 116, 120, 
122, 124, 126, 128, 130, 132, 134, 148, 193, 196, 202, 
212, 214, 250, 254, 258, 262, 265–267, 286 (corridor 
plain), 323, 327

Lower 5, 10, 16–17, 24, 28–29, 31, 41, 53, 68, 70, 79, 111, 
124, 148–149, 172, 195, 198, 202, 206, 209, 212–213, 
215, 250, 254, 258, 264–265, 268, 272, 274–275, 323, 
325, 328, 331, 366–367

Mid 5, 16–17, 110, 127, 135, 148, 206, 209, 215, 254, 258, 
264–265, 268, 366–367

Upper VIII, 5, 10, 16–17, 24, 28, 52, 70, 110, 129–131, 
133, 158, 185, 192–193, 196, 202, 267, 278, 332–333, 
365–366, 367

South East basaltic pyroclastics (see Soil substrates—major 
types—volcanic ash)

Southern Eyre Peninsula (see Eyre Peninsula—Lower–South-
ern–southernmost)

Southern Flinders Ranges (see Flinders Ranges)
Southern Murray Mallee (see Murray Mallee—Southern)
Southern South Australia (also see Agricultural areas) IV–

VIII, 5 (description), 6, 7, 24, 29–34, 36–38, 42, 47–48, 
50–51, 54–56, 61, 66, 71, 74–75, 78–80, 83–88, 89–92 
(erosion), 282, 283 (agricultural areas; biophysical re-
gion), 291 (land system; land type), 293 (mineral soil), 298 
(soil classification), 299 (Soil Group), 301 (subgroup soil; 
substrate), 304, 306, 311–312, 323–324, 341, 357, 360–
361, 367; also see below
location map 7
miscellaneous areas

data 278–279
map 276–277
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Spiders (also see Arachnids) 56, 62
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Subgroup soils (soils) (also see Soil Groups) IV–V, VII, 5–6, 

22–23, 32, 34, 37–38, 38–41, 42, 278, 282, 298, 301, 304, 
306–311, 312–321, 339, 344–345, 354, 362; also see below
soil A1 22–23, 39, 52, 59, 92, 94–95, 97–99, 117–120, 

160, 204–205, 308, 312–313, 325, 327, 344, 354
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soil B3 22–23, 39, 52, 54, 98, 110, 114–115, 117, 118, 
120–121, 122–123, 124, 126, 128, 130, 132, 134, 148, 
190, 192, 194, 196, 206, 208, 214, 216, 223, 264–266, 
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soil D1 22–23, 39, 100, 124, 142, 150–151, 152, 153–155, 
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176, 254–255, 264, 308, 316–317, 328–329, 331, 344
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soil F2 22–23, 40, 55, 110, 117, 134, 148, 158–159, 162, 
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192, 194, 196–197, 198, 208, 254, 266, 268, 310, 316–
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soil M2 22–23, 41, 55, 110, 124, 126, 148, 156, 172–174, 
176, 182, 184, 237, 248–249, 250, 251, 252, 254–255, 
258, 264, 268, 311, 320–321, 328–330, 345

soil M3 22–23, 41, 55, 248–249, 250, 251, 252, 256–257, 
311, 320–321, 328–329, 345

soil M4 22–23, 41, 55, 102, 110, 121, 134, 148, 160, 162, 
176, 191, 248–249, 250, 251, 252, 255, 258–259, 311, 
320–321, 328–329, 345

soil N1 22–23, 41, 55, 72, 110, 126, 148–149, 172, 216, 
254, 260–261, 263–265, 268, 274, 294, 306, 320–321, 
328, 345

soil N2 22–23, 41, 110, 112–113, 121–122, 126, 130, 132, 
134, 172, 192, 196, 204, 208, 260–261, 263, 266–267, 
268, 276, 278, 306, 320–321, 324–325, 329–330, 345

soil N3 22–23, 41, 110, 120, 122, 124, 126, 128, 130, 132, 
134, 148–149, 172, 176, 184, 194, 196, 198, 214, 216, 
220, 254, 258, 260–261, 263, 264, 266, 268–269, 274, 
306, 320–321, 328–330, 345

soil O1 22–23, 41, 86, 270–271, 272, 273–275, 307, 320–
321, 325, 328, 345, 354

Subregions (see Biophysical subregions)
Subsoil (definition) 301
Subsoil structure (see Soil structure)
Substrate (see Soil substrates)
Substrate materials (see Soil substrates—major types)
Subsurface layer (definition) 301
Subterranean clover (see Legumes—pasture legumes—clo-

ver—subterranean)
Sugar gum (Eucalyptus cladocalyx) 232
Sulfate (see Sulfur—sulfate)
Sulfonylurea herbicides 96
Sulfur V (spelling), 4, 63, 65–67, 69, 71–74, 77, 132, 181, 202, 

206, 208, 213, 231, 263–264
sulfate 50–51, 69, 74, 82, 263

Superphosphate (also see Phosphorus) 67, 69–70
Surface area of soil constituents 58, 60, 64, 68, 71–72, 212, 302 

(surface tension)
Surface soil (definition) 302
Surface soil condition (see Soil structure)
Surface stoniness (or rockiness) (also see Rock outcrop) 22–23, 

41 (Shallow Soils on Rock), 44, 60 (soil constituents), 85–
86 (hard carbonate, especially see interference with farming 
operations), 88 (soil coarse fraction), 100, 101 (landscape 
image showing surface stone and hard carbonate), 114–117 
(Soil Group B), 119 (landscape image showing surface hard 
carbonate), 121 (profile image showing surface hard car-
bonate; landscape image showing surface hard carbonate in 
foreground and bedrock outcrop in background), 123 (pro-
file and landscape images showing surface hard carbonate), 
124, 131 (landscape image showing some surface hard car-
bonate), 133 (landscape image showing a high level of sur-
face hard carbonate), 157 (profile image showing surface 
stone), 160, 161 (landscape image showing surface stone), 
164 (ironstone gravel) 221 (ironstone gravel), 227 (land-
scape image showing surface ferricrete fragments), 230 
(Soil Group K), 233, 235, 237 (landscape image showing 
some bedrock outcrop), 240, 241 (landscape image show-
ing some surface stone), 242–245 (Soil Group L), 246, 247 
(landscape image showing bedrock outcrop in foreground), 
250 (Soil Group M), 256, 257 (landscape image showing 
surface stone), 276–277 (outcrop), 279 (rockland, includ-
ing image showing calcrete outcrop and surface hard car-
bonate), 284 (calcarenite; calcrete), 285 (coarse fragments), 
287 (ferricrete), 289 (hard carbonate; hard segregations), 
291 (ironstone; ironstone gravel; land or soil attribute), 297 
(segregations), 322–337 (substrate materials: the consoli-
dated types are sources of surface stone), 332 (image show-
ing silcrete outcrop), 333 (image showing granite tors in 
landscape), 338, 351, 362; also see below
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classification and mapping 44 (surface stoniness, classi-
fication), 98, 100, 102, 104, 106, 108, 110, 112, 118, 
120, 122, 124, 126, 128, 130, 132, 134, 140, 142, 144, 
146, 148, 154, 156, 158, 160, 162, 164, 166, 172, 174, 
176, 182, 184, 190, 192, 194, 196, 198, 204, 206, 208, 
214, 216, 222, 224, 226, 232, 234, 236, 238, 240, 
246, 252, 254, 256, 258, 264, 266, 268, 274, 338, 351 
(rockiness, classification), 362 (rockiness, mapping)

data statistics for Southern SA 86
Susceptibility to waterlogging (see Waterlogging—suscepti-

bility to)
Sustainability (agricultural) III, 4–5, 38, 66–67
Swan Reach 1:100 000 mapsheet 366
Swan Reach – Stockwell water pipeline 103
Swelling and shrinking (see Clay—shrinking and swelling; 

Cracking clay soil; Chemical processes in soil—hydration 
and dehydration)

T
Talia 1:100 000 mapsheet 363
Tall wheat grass (see Grasses—tall wheat grass)
Taylor, J.K. 24, 28
Tailem Bend 27
Tantanoola 215
Tanunda 173
Tarpeena 195
Tasmanian blue gum (see Forestry—Tasmanian blue gum)
Tea-tree 126, 262, 264, 267 (profile image: in background), 

268, 348–349
Telford Gravel 328–329
Temperature 48, 52–53, 54, 56–57, 62, 64, 77, 96

biological activity 54
chemical reactions 54

Tenosols (see Australian Soil Classification—Tenosols)
Tepko 1:50 000 mapsheet 365
Termites 49, 56, 62
Terowie 26, 289 (Goyder’s Line)
Terra rossa soil (see Subgroup soils—soil B4; also pp. 35, 39, 

313, 315)
Tertiary period 20–21, 30, 48, 163, 165, 199, 269, 275, 323, 

328, 330–332, 336 (time scale)
Texture (see Soil texture)
Texture-contrast soil (see Texture profile—texture-contrast)
Texture profile (definition) 302

gradational (definition) 289
texture-contrast (definition) 302
uniform (definition) 302

Thatching grass (Gahnia filum) 262
The atmosphere 5, 56, 58, 68–69, 74–75, 110, 126, 134, 148, 

181, 251, 263, 282 (acid rain), 283 (bar), 292 (legume), 
302 (surface tension)

The Bluff (South East) 272
The Coorong 16–17, 133 (image), 278
The role of soil 4, 62 (soil organic matter), 66 (nutrient supply)
Thevenard 1:100 000 mapsheet 363
Thick sand over clay (see Subgroup soils—soil G3)
Thinopyrum ponticum (see Grasses—tall wheat grass)
Tidal areas (see Miscellaneous areas—tidal areas)
Tillage (see Cultivation)
Tillite 244, 282 (Adelaide Geosyncline), 336 (including image)
Tintinara 131, 193, 267
Tintinara 1:100 000 mapsheet 366
Titanium oxide (also see Clay—minerals—iron and alumin-

ium oxides) 72

Tod Reservoir 26
Tod River 10–11
Tonkin, David VI–VII
Tooligie 1:100 000 mapsheet 363
Topsoil (definition) 302
Torrens, River 10–11
Torrens Vale 1:50 000 mapsheet 365
Toxic elements in soil V, VII, 25–26, 28–29, 36–40, 43, 45–46, 

50–52, 57, 64, 70, 73, 74–77, 78–79, 83–85, 87, 92, 96–98, 
100, 102, 104, 106, 108, 110, 112, 118, 120–122, 126, 128, 
130, 134, 139–140, 144, 146, 153, 158, 160, 162, 164, 166, 
171, 172, 174, 176, 181–182, 184, 189–190, 192–194, 196, 
198, 202, 204, 206, 208, 212–214, 216, 221–224, 226, 228, 
230–232, 234, 236, 238, 240, 251–252, 254, 256, 258, 262–
268, 282–283, 287, 290, 292–293, 296–298, 322, 346–349, 
350, 352, 357–359, 361–362, 367
aluminium 50, 73–74, 78–79, 87, 189, 194, 198, 213, 221, 

223–224, 226, 231–232, 234, 236, 238, 240, 263 (acid 
sulfate soil), 346, 358–359 (chemical analyses), 362
classification and mapping 346, 362
data statistics for Southern SA 79

boron 25, 50, 51, 64, 70, 75, 78, 87, 92, 97, 98, 102, 104, 
106, 108, 118, 120, 122, 128, 130, 139–140, 146, 153, 
158, 164, 166, 171–172, 174, 176, 181, 184, 189–190, 
196, 263, 290 (high boron and sodium), 357, 359 
(chemical analysis)
classification and mapping 346, 361–362
data statistics for Southern SA 78

heavy metals 73–74, 78, 213, 221, 231, 263 (acid sulfate soil)
hydrogen 73, 213, 221, 231, 263 (acid sulfate soil)
iron 73, 263 (acid sulfate soil)
manganese 73, 78–79, 87, 213, 221, 231, 263 (acid sulfate 

soil)
salts–salinity (mostly sodium chloride) (also see Salinity, 

watertable-induced; Dry saline land; Salinity risk 
modelling) V, VII, 25–26, 28–29, 37, 45–46 (irriga-
tion-induced) 50–51, 52, 75, 79, 83–85 (salinity), 87, 
92 (scalding), 97–98, 100, 102, 104, 106, 108, 110, 
112, 118, 120–122, 126, 128, 130, 134, 139–140, 144, 
146, 153, 158, 160, 162, 164, 166, 170–172, 174, 176, 
182, 184, 189–190, 193, 196, 236, 238, 240, 251–252, 
254, 256, 258, 262–268, 282, 287 (ECe; elevated lev-
els of salts), 292 (mallee soils), 293 (moderate levels 
of salts; mulch), 296 (raised levels of salts), 297 (salin-
ity), 298 (slightly saline), 348–349, 350, 352, 357, 358 
(analyses: electrical conductivity), 362, 367
classification and mapping 348–349 (watertable-in-

duced salinity), 349 (dry saline land), 362
data statistics for Southern SA 84 (watertable-in-

duced salinity), 85 (dry saline land), 92 (scalding, 
including ‘magnesia’ patches)

sodium 50–51, 64, 75–76, 78, 87, 92, 97–98, 100, 102, 
104, 106, 108, 118, 120, 122, 128, 130, 134, 139–140, 
146, 153, 158, 160, 162, 164, 166, 171–172, 174, 176, 
181–182, 184, 189–190, 192, 194, 196, 258, 263, 287 
(exchangeable sodium percentage), 290 (high boron 
and sodium), 346, 359 (chemical analysis), 362
classification and mapping 346, 362
data statistics for Southern SA 78

sodium chloride (see Toxic elements in soil—salts–salin-
ity; also see separate entry)

strong acidity (especially associated with aluminium, man-
ganese and heavy metal toxicities) 36, 40, 50–51, 57, 
73–75, 76, 78–79, 87, 181–182, 184, 189, 194, 196, 
198, 212, 214, 216, 221–222, 224, 226, 228, 230–232, 
234, 236, 238, 240, 251–252, 254, 256, 258, 264, 282 
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(acidic), 346–347, 358 (analyses: pH), 359, 362
classification and mapping 346–347, 362 (surface 

soil and subsoil acidity)
data statistics for Southern SA 75

strong alkalinity (especially associated with boron, sodium 
and salt toxicities) 38–39, 57, 75, 87, 96–98, 100, 
102, 104, 106, 108, 110, 118, 120, 122, 128, 130, 134, 
139–140, 144, 146, 153, 158, 160, 162, 164, 166, 171–
172, 174, 176, 181, 182, 184, 189–190, 192, 194, 196, 
202, 204, 206, 208, 221–222, 251–252, 254, 258, 266, 
283 (alkaline), 346–347, 358 (analyses: pH), 362
classification and mapping 346–347, 362 (surface 

soil and subsoil alkalinity)
data statistics for Southern SA 75

Trace elements (see Nutrients—micronutrients)
Translocation (also see Clay—translocation; Soil formation—

factors) 48–49, 302 (definition)
Triodia species (see Grasses—spinifex)
Truro 253
Triticale (see Cropping—broadacre—cereal—triticale)
Tuff 272–274, 325 (image: lower part)
Tumby 1:100 000 mapsheet 363
Tungkillo 241
Turton 1:100 000 mapsheet 364
Tussock grass (see Grasses—tussock grass)
Typha species (see Bulrushes)

U
Upper Eyre Peninsula (see Eyre Peninsula—Northern–Upper)
Upper North (also see Mid North; Lower North; Northern Ag-

ricultural Districts) 16–17, 108, 139, 155, 172, 326, 364
Ungara 164
Uniform soil (see Texture profile—uniform)
United States (also see Department of Agriculture, United 

States) 90
United States Soil Taxonomy 35, 322
University of Adelaide (also see Waite Agricultural Research 

Institute) VII–VIII, 26, 361
Upper South East (see South East—Upper)
Urban expansion (see Productivity—threat to)

V
Vanadium 65, 70
Van Gool, Dennis VI
Vegetables (see Cropping—horticulture—vegetable)
Vegetation (see Plants; Cropping; Pasture; Legumes; Forestry; 

Grasses; Chenopod shrubs; Eucalypt species; also see in-
dividual entries)

Vennachar 1:50 000 mapsheet 365
Vermiculite (see Clay—minerals—vermiculite)
Verran 1:100 000 mapsheet 363
Vertosols (see Australian Soil Classification—Vertosols)
Very highly calcareous (see Calcareous—very highly)
Victoria, county 26
Victor Harbor 199
Vincent 1:50 000 mapsheet 365
Virginia 191
Viruses 62–63
Viticulture (see Cropping—horticulture—vine—grape)
Vivonne 1:50 000 mapsheet 365
Vivonne Bay 183, 217, 227
Volcanic ash (see Soil substrates—major types—volcanic ash)

Volcanic ash soil (see Subgroup soils—soil O1)
Volcanic Ash Soils (see Soil Groups—Group O)
Volcanoes 41, 149 (image), 272, 274, 275 (image), 325

W
Waite Agricultural Research Institute (also see University of 

Adelaide) VII, 70, 358
Wakefield 1:100 000 mapsheet 364
Wakefield, River 10–11
Wallaroo 1:100 000 mapsheet 364
Wanbi 190
Wangary 121
Wangary 1:100 000 mapsheet 363
Wanilla 25, 223
Wardang 1:100 000 mapsheet 364
Waterbodies (see Miscellaneous areas—waterbodies)
Watercourses (see Rivers and watercourses)
Water erosion (see Soil erosion—water)
Waterholding capacity (see Soil waterholding capacity)
Waterlogging (also see Drainage) 26–27, 40, 45–46, 52–53, 55, 

57, 68, 76–77, 80, 83–84, 97, 102, 106, 108, 110, 118, 126, 
128, 130, 132, 134, 138, 146, 148, 152, 154, 156, 158, 162, 
164, 166, 170–172, 174, 176–177, 180–182, 184, 188–190, 
194–196, 198, 202, 204, 213, 220–222, 224, 226, 230–231, 
234, 236, 238, 251–252, 254, 256, 258, 263, 266, 291, 302 
(definition), 340, 352, 361
susceptibility to

classification and mapping 291, 340, 361
data statistics for Southern SA 83

Water repellent soil 28, 33, 40, 52, 58, 88–89, 117, 130, 132, 
164–165, 188, 192, 193 (image: amelioration via clay-
spreading), 194, 196–197, 203, 206, 208, 212–214, 216, 
221, 226, 285 (clay-spreading), 286 (delving), 301, 303 
(definition), 342, 361
classification and mapping 342, 361
data statistics for Southern SA 88–89

Water-stable aggregates (also see Soil stability) 79, 288, 301, 
303

Water status of soil (see Soil water status)
Water storage (see Soil waterholding capacity
Watertable-induced salinity (see Salinity, watertable-induced)
Watertables (and groundwater) 43, 46, 50–52, 55, 64, 73, 83–

84, 96, 98, 110, 112, 116, 118, 124, 126, 127 (image), 130, 
170, 176, 180–181, 184, 188–189, 193–194, 196, 198, 202, 
212–213, 216, 217 (image), 220–222, 224, 230–231, 234, 
236, 238, 245, 251, 252, 254, 256, 258, 262–266, 267 (im-
age), 268, 269 (image), 272–273, 275 (image), 284, 286, 
292, 294 (perched watertables), 306, 340 (depth to, clas-
sification), 348–350, 361
perched (also see Lateral seepage) 52, 55, 83, 180, 184, 

188, 194, 196, 198, 212–213, 220, 222, 224, 230, 234, 
236, 238, 269, 292, 294 (definition)

depth to (classification and mapping) 340, 348, 361
Water-use efficiency (of plants) 64, 78, 91, 134, 156, 158, 162, 

166, 181, 184, 193, 196, 222, 224, 303 (definition)
Watervale 125, 173
Weak structure (see Soil structure—grade—pedal—weak)
Weathering (also see Saprolite; Soil formation—factors) 36, 

40, 47–49, 51–52, 52–53 (soil-forming chemical pro-
cesses), 54–56, 58–59 (time), 60, 68–71, 74, 76, 78, 87, 
101, 121, 125, 136, 138–139, 142–146, 148, 150, 152–156, 
158–159, 167, 178, 182, 184–185, 199, 212, 214, 218, 220 
(mottled and pallid zones), 222–224, 226, 228, 230–232, 
234–239, 241, 244–246, 250, 254, 272–273, 283 (basement 
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rock), 286 (deeply weathered), 289 (hard basement rock), 
290 (highly weathered), 296 (regolith), 303 (definition; 
weathered rock), 305, 308–310, 322–323, 332, 333–336 
(weathering bedrock types), 341

Weathering bedrock (see Soil substrates—major types—
weathering bedrock)

Weathering rock (see Weathering; Soil substrates—major 
types—weathering bedrock)

Wellington 28
West Coast, Eyre Peninsula (also see Far West Coast) 16–17
Western Eyre Peninsula (see Eyre Peninsula—Western)
West Olary Ranges (see Olary Ranges)
Wetherby, Ken VI, 26–27, 29, 99, 209, 237, 360, 363, 366
Wet highly leached sand (see Subgroup soils—soil I2)
Wetlands VII, 20–21, 30, 33, 263

identifying, modelling (and mapping) VII, 33
salinity risk to, modelling (and mapping) 33

Wet soil (see Subgroup soils—soil N3)
Wet soil (also see Waterlogging; Soil Groups—Group N) 36, 

41, 43, 52, 55–56, 68, 77, 82–84, 94, 110, 126, 134, 136, 
148–150, 170, 172, 178, 180–182, 184, 186, 188–189, 198, 
200, 212, 216, 220–221, 238, 251, 260–269, 272, 283, 287–
288, 293 (moist soil water status; mottled soil colours), 
296, 301, 303 (wet soil water status), 306–307, 325, 332, 
340, 347, 353

Wet Soils (see Soil Groups—Group N)
Wetted zone (of soil) (also see Wetting front) 75, 322
Wetting and drying (also see Soil formation—factors) 39, 44, 

52–53, 68, 71–72, 75, 80–82, 85, 88, 116, 134, 152, 158, 
166, 168, 170–171, 172, 174, 176, 180, 188, 212, 220, 254, 
286 (dispersion), 287, 288 (flocculation), 289 (hardset-
ting), 297 (self-mulching soil condition), 298 (slaking), 
301 (surface sealing), 303 (water-stable aggregates), 305, 
308, 332, 353

Wetting front (in soil) 49, 85, 107 (image), 113 (image), 299 
(soil depth), 306, 322–323

Wharminda 26
Wheat (see Cropping—broadacre—cereal—wheat)
Wheat and other cereals, development of roots (diagrams) (see 

Plants—development of cereal plant roots)
Whyalla 1:100 000 mapsheet 364
Wiabuna Formation (see Woorinen-Wiabuna Formation)
Willalooka, Hundred of 28
Willochra Creek 10–11
Willochra Plain 16–17
Willoughby 1:50 000 mapsheet 365
Willunga 1:50 000 mapsheet 365
Willunga Basin 16–17, 26–27, 269, 301
Willunga Range 217
Wilmington 1:100 000 mapsheet 364
Wilson, Tony VI, 360, 366
Wilton 1:100 000 mapsheet 363
Wind (as a soil and landscape forming factor) (also see Soil 

formation—factors) 51–52
Wind erosion (see Soil erosion—wind)
Wine III, 4, 26, 29, 39, 116, 122, 124–125, 128, 170, 172–173, 

188, 199, 220, 233, 250, 254–255, 269, 296 (rainfall)
grapes (see Cropping—horticulture—vine—grape)
South Australian Wine Industry Council 361

value of exports 4
Wirrabara 167
Wirrabara Hills 184
Wirrulla 1:100 000 mapsheet 363
Wisanger Basalt 323
Wisanger Hills, Kangaroo Island 16–17, 174, 177
Wokurna 107
Wokurna land system 32
Wombats 56, 62
Woodard, David VI, 360
Woodland, native 126, 185 (image), 202, 209 (image), 230, 

235 (image), 244
Woodland soil 181, 317
Woorinen-Wiabuna Formation 105 (image), 107 (image: up-

per part), 141, 163, 326 (including image)
Wright, Malcolm 27, 357

X
Xanthorrhoea species (see Yacca)

Y
Yacca (Xanthorrhoea species) 244
Yamba Formation 325
Yankalilla 233
Yankalilla 1:50 000 mapsheet 365
Yeelana 164
Yorke Peninsula (also see Biophysical regions—Yorke Penin-

sula) VII, 5–6, 14–15, 16–17 (biophysical region), 24, 26, 
31–32, 51–52, 55, 57, 86, 89, 96, 98, 104–109, 112, 116, 
118, 120, 122, 128, 130, 146, 152, 156, 158, 163, 166, 176, 
188, 190, 194, 196, 202, 204–206, 208, 245 (hard rock ge-
ology), 246, 262, 266–267, 324–327, 330–331, 335, 364, 
367, 371–373
Central 16–17, 26, 55, 105, 146, 152, 156, 166, 176, 196, 

355
‘foot’ 5, 16–17, 31, 52, 118, 204–205
‘leg’ 5, 158
lower 26, 98
Northern 16–17, 32, 89, 107, 109, 163, 190, 206, 267, 326, 

330
Southern 16–17, 112, 196, 325, 331

Young, Hundred of 28
Younghusband Peninsula 16–17

Z
Zero net charge (see Soil pH—point of zero net charge)
Zero-till agriculture (see Cultivation—no-till)
Zinc 49, 61, 65–66, 68, 69–70, 75–77, 87, 96, 98, 100, 102, 104, 

106, 108, 110, 118, 120, 126, 132, 139–140, 153, 171–172, 
181, 190, 192, 194, 196, 198, 202, 204, 206, 208, 213, 221, 
231, 263–264, 274, 359 (chemical analyses)

Zonal approach to soil classification 34–35
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