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Study Area 
This transect is an oxbow located on the 
Balonne River floodplain, St George
South-West Queensland. 

The area is a complex of billabongs, 
swamps, oxbow lakes and anastomising 
stream channels on an active 
floodplain. 

This study area is an example of a 
semi-arid floodplain lake on an 
active floodplain in the Darling Riverine 
Plains Bioregion.
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The study area is situated within a semi-arid climatic region with no distinct 
wet and dry season. Evaporation exceeds rainfall in every month. The 
average annual rainfall for the area is 501 mm. 

Landform and 
Inundation 

Oxbow lake on plains associated with both functional and non 
functional drainage lines
Freshwater intermittent inundation from overland flow

Soils2 Vertosols and Dermosols

Vegetation Coolibah (Eucalyptus microtheca) fringing the wetland  

Geology3 Quaternary alluvium 

Disturbance Little to no disturbance except grazing by hoofed animals 
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GDA94 • MGA Coordinates : 652302 E, 6890133 N, Zone 55 • Lat/Long : -28.10556 S, 148.55041 E

Landscape Diagram 

	

Site 135

Saturated zone 

Oxbow lake - dry at time of sampling 
No vegetation 

Transition zone

Isolated dead coolibah

Site 134

Site 133

Outer zone
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Soil Profiles
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Low chroma 
values and 
mottling 
suggest 
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fluctuation 
throughout 

profile 

Low chroma 
values and 
mottling 
suggest 

inundation 
and water 
fluctuation 
throughout 

profile 

Presence of 
mottling and 
ferruginous 
root channel 

linings indicate 
this area has 

been inundated 
at some time 
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Indicator4 Site 133 Site 134 Site 135
Organic materials and 
organic carbon (OC)*

No organic materials  
OC: 0.98%

No organic materials  
OC: 1.2%

No organic materials  
OC: 1.3%

Matrix colour Greyish brown to dark 
grey 

Grey Brown 

Chroma (thickness of 
layer)**

Present (0.3 m) Present (0.3 m) Present (0.05 m)

Mottles and 
Segregations

Many <5 mm distinct 
orange mottles 
Common <5 mm distinct 
brown mottles

Common 5-15 mm distinct 
red mottles

Very few <5 mm distinct 
orange mottles 
Very few 6-20 mm 
calcareous concretions

Depth to groundwater Not present Not present Not present 

Ferruginous root 
channel and pore 
linings

Not present Not present Present 

pH*5 Slightly acid Slightly acid Neutral

Texture Medium heavy clay to 
heavy clay 

Medium clay to heavy clay Fine sandy light clay to 
medium clay 

Acid sulfate material Not present Not present Not present 

Electrical Conductivity 
(EC)5

Non saline Non saline Non saline 

*Organic carbon % (Dumas method) and pH taken from surface (0-0.1 m)  
**Chroma value is less than or equal to 2 

Summary of Field Observations
Faint and distinct mottling in surface and at depth, suggest water fluctuation throughout all soil 

profiles (Figure 1)

Grey surface colours and low chroma values within the saturated and transition zones suggest 
reducing conditions and a periodically inundated environment

Ferruginous root channel linings are observed where vegetation is present along the transect,  
linings in the outer zone indicate that the area has been inundated at some time

Vertosol soils (Site 133 and 134) appear to define the boundary of the wetland 

There are higher organic carbon levels in this wetland compared to others in the semiarid region, 
the fact that this wetland is on an active floodplain may contribute to the input of organic materials

•

•

•

•

•
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Figure 1.  Distinct mottling. 

 Soil mottling or the presence of more 
than one soil colour is usually an 

indication of poor drainage or water 
fluctuation throughout a soil profile



Soil Indicators of Queensland Wetlands
So

il 
M

or
ph

ol
og

y

Si
te

 1
33

Cl
as

si
fi

ca
ti

on
 

Au
st

ra
lia

n 
So

il 
Cl

as
si

fi
ca

ti
on

 
Ep

ih
yp

er
so

di
c,

 S
el

f-
M

ul
ch

in
g,

 G
re

y 
Ve

rt
os

ol
La

nd
fo

rm
 E

le
m

en
t 

Sw
am

p 
M

or
ph

ol
og

ic
al

 T
yp

e 
Fl

at
H

or
iz

on
D

ep
th

 (
m

)
Bo

un
da

ry
Te

xt
ur

e
Co

lo
ur

M
ot

tl
es

Co
ar

se
 

Fr
ag

m
en

ts
St

ru
ct

ur
e

Se
gr

eg
at

io
ns

Co
ns

is
te

nc
e

A1
0 

to
 .

02
-

m
ed

iu
m

 
he

av
y 

cl
ay

da
rk

 g
re

yi
sh

 
br

ow
n 

(1
0Y

R4
2)

no
ne

no
ne

st
ro

ng
 <

2 
m

m
 

gr
an

ul
ar

no
ne

w
ea

k 
dr

y

B2
1

.0
2 

to
 .1

5
-

he
av

y 
cl

ay
da

rk
 g

re
yi

sh
 

br
ow

n 
(2

.5
Y4

2)
m

an
y 

(2
0-

50
%)

 fi
ne

 
(<

5 
m

m
) 

di
st

in
ct

 o
ra

ng
e 

m
ot

tl
es

no
ne

st
ro

ng
 2

-5
 m

m
 

su
ba

ng
ul

ar
 b

lo
ck

y
no

ne
ve

ry
 fi

rm
 d

ry

B2
2

.1
5 

to
 .

3
-

he
av

y 
cl

ay
da

rk
 g

re
y 

(5
Y4

1)
 

co
m

m
on

 (
10

-2
0%

) 
fin

e 
(<

5 
m

m
) 

di
st

in
ct

 b
ro

w
n 

m
ot

tl
es

no
ne

m
od

er
at

e 
5-

10
 m

m
 

le
nt

ic
ul

ar

no
ne

ve
ry

 s
tr

on
g 

dr
y

B2
3

.3
 t

o 
.8

-
he

av
y 

cl
ay

da
rk

 g
re

y 
(2

.5
Y4

1)
 

co
m

m
on

 (
10

-2
0%

) 
fin

e 
(<

5 
m

m
) 

fa
in

t 
br

ow
n 

m
ot

tl
es

no
ne

m
od

er
at

e 
5-

10
 m

m
 

le
nt

ic
ul

ar

no
ne

st
ro

ng
 

m
od

er
at

el
y 

m
oi

st

B2
4

.8
 t

o 
1

-
he

av
y 

cl
ay

gr
ey

 (
5Y

51
)

co
m

m
on

 (
10

-2
0%

) 
fin

e 
(<

5 
m

m
) 

fa
in

t 
br

ow
n 

m
ot

tl
es

no
ne

m
od

er
at

e 
5-

10
 m

m
 

le
nt

ic
ul

ar

no
ne

ve
ry

 fi
rm

 
m

od
er

at
el

y 
m

oi
st

Si
te

 1
34

Cl
as

si
fi

ca
ti

on
 

Au
st

ra
lia

n 
So

il 
Cl

as
si

fi
ca

ti
on

 
M

ot
tl

ed
, 

Ep
ip

ed
al

, 
G

re
y 

Ve
rt

os
ol

La
nd

fo
rm

 E
le

m
en

t 
H

ill
sl

op
e

M
or

ph
ol

og
ic

al
 T

yp
e 

Lo
w

er
 s

lo
pe

H
or

iz
on

D
ep

th
 (

m
)

Bo
un

da
ry

Te
xt

ur
e

Co
lo

ur
M

ot
tl

es
Co

ar
se

 
Fr

ag
m

en
ts

St
ru

ct
ur

e
Se

gr
eg

at
io

ns
Co

ns
is

te
nc

e

A1
0 

to
 .

08
-

m
ed

iu
m

 
cl

ay
ve

ry
 d

ar
k 

gr
ey

 
(1

0Y
R3

1)
 

no
ne

no
ne

st
ro

ng
 <

2 
m

m
 

po
ly

he
dr

al
no

ne
ve

ry
 fi

rm
 d

ry

B2
1

.0
8 

to
 .

3
-

he
av

y 
cl

ay
gr

ey
 (

10
YR

51
) 

co
m

m
on

 (
10

-2
0%

) 
m

ed
iu

m
 (

5-
15

 m
m

) 
di

st
in

ct
 r

ed
 m

ot
tl

es

no
ne

m
od

er
at

e 
5-

10
 m

m
 a

ng
ul

ar
 

bl
oc

ky

no
ne

fir
m

 
m

od
er

at
el

y 
m

oi
st

B2
2

.3
 t

o 
.4

5
-

he
av

y 
cl

ay
da

rk
 g

re
y 

(1
0Y

R4
1)

fe
w

 (
2-

10
%)

 m
ed

iu
m

 
(5

-1
5 

m
m

) 
di

st
in

ct
 

re
d 

m
ot

tl
es

no
ne

m
od

er
at

e 
10

-2
0 

m
m

 
le

nt
ic

ul
ar

fe
w

 (
2-

10
%)

 m
ed

iu
m

 
(2

-6
 m

m
) 

fe
rr

ug
in

ou
s 

ro
ot

 li
ni

ng
s

ve
ry

 fi
rm

 d
ry

B2
3

.4
5 

to
 .

85
-

m
ed

iu
m

 
he

av
y 

cl
ay

da
rk

 g
re

y 
(1

0Y
R4

1)
fe

w
 (

2-
10

%)
 m

ed
iu

m
 

(5
-1

5 
m

m
) 

fa
in

t 
br

ow
n 

m
ot

tl
es

ve
ry

 f
ew

 (
<2

%)
 

sh
el

l m
ed

iu
m

 
pe

bb
le

s 
(6

-2
0 

m
m

)

m
od

er
at

e 
50

-1
00

 m
m

 
le

nt
ic

ul
ar

no
ne

ve
ry

 fi
rm

 d
ry



Soil Indicators of Queensland Wetlands
Si

te
 1

35
Cl

as
si

fi
ca

ti
on

 
Au

st
ra

lia
n 

So
il 

Cl
as

si
fi

ca
ti

on
 

M
ot

tl
ed

-S
od

ic
, 

Eu
tr

op
hi

c,
 B

ro
w

n 
D

er
m

os
ol

La
nd

fo
rm

 E
le

m
en

t 
H

ill
sl

op
e

M
or

ph
ol

og
ic

al
 T

yp
e 

M
id

sl
op

e
H

or
iz

on
D

ep
th

 (
m

)
Bo

un
da

ry
Te

xt
ur

e
Co

lo
ur

M
ot

tl
es

Co
ar

se
 

Fr
ag

m
en

ts
St

ru
ct

ur
e

Se
gr

eg
at

io
ns

Co
ns

is
te

nc
e

A1
0 

to
 .

05
 a

br
up

t 
to

lig
ht

 
m

ed
iu

m
 

cl
ay

ve
ry

 d
ar

k 
gr

ey
is

h 
br

ow
n 

(1
0Y

R3
2)

no
ne

no
ne

st
ro

ng
 5

-1
0 

m
m

 
su

ba
ng

ul
ar

 b
lo

ck
y

-
-

B2
.0

5 
to

 .
2

 a
br

up
t 

to
m

ed
iu

m
 

cl
ay

  fi
ne

 
sa

nd
y

br
ow

n 
(1

0Y
R4

3)
ve

ry
 f

ew
 (

<2
%)

 
fin

e 
(<

5 
m

m
) 

di
st

in
ct

 o
ra

ng
e 

m
ot

tl
es

no
ne

st
ro

ng
 5

-1
0 

m
m

 
an

gu
la

r 
bl

oc
ky

fe
w

 (
2-

10
%)

 fi
ne

 
(<

2 
m

m
) 

fe
rr

ug
in

ou
s 

ro
ot

 li
ni

ng
s

-

2D
b

.2
 t

o 
.3

 a
br

up
t 

to
fin

e 
sa

nd
y 

lig
ht

 c
la

y
br

ow
n 

(1
0Y

R4
3)

no
ne

no
ne

w
ea

k 
10

-2
0 

m
m

 
pr

is
m

at
ic

ve
ry

 f
ew

 (
<2

%)
 c

oa
rs

e 
(6

-2
0 

m
m

) 
ca

lc
ar

eo
us

 
co

nc
re

ti
on

s

-

3D
1b

.3
 t

o 
.6

 g
ra

du
al

 t
o

fin
e 

sa
nd

y 
cl

ay
 lo

am
br

ow
n 

(1
0Y

R5
3)

co
m

m
on

 (
10

-2
0%

) 
fin

e 
(<

5 
m

m
) 

di
st

in
ct

 o
ra

ng
e 

m
ot

tl
es

no
ne

w
ea

k 
10

-2
0 

m
m

 
pr

is
m

at
ic

, 
m

od
er

at
e 

5-
10

 m
m

 a
ng

ul
ar

 
bl

oc
ky

fe
w

 (
2-

10
%)

 fi
ne

 
(<

2 
m

m
) 

fe
rr

ug
in

ou
s 

ro
ot

 li
ni

ng
s

-

3D
2b

.6
 t

o 
1

-
m

ed
iu

m
 

cl
ay

da
rk

 g
re

yi
sh

 
br

ow
n 

(1
0Y

R4
2)

m
an

y 
(2

0-
50

%)
 

fin
e 

(<
5 

m
m

) 
di

st
in

ct
 o

ra
ng

e 
m

ot
tl

es

no
ne

w
ea

k 
10

-2
0 

m
m

 
pr

is
m

at
ic

, 
w

ea
k 

5-
10

 m
m

 
an

gu
la

r 
bl

oc
ky

fe
w

 (
2-

10
%)

 fi
ne

 
(<

2 
m

m
) 

fe
rr

ug
in

ou
s 

ro
ot

 li
ni

ng
s,

 
fe

w
 (

2-
10

%)
 fi

ne
 

(<
2 

m
m

) 
ca

lc
ar

eo
us

 
so

ft
 s

eg
re

ga
ti

on
s

-

So
il 

Ch
em

is
tr

y 

Si
te

D
ep

th
 (

m
)

pH
*

EC
 (

dS
/m

)
Cl

 (
m

g/
kg

)
N

O
3-

N
 (

m
g/

kg
)

TC
%

**
TN

%
**

13
3

0.
00

-0
.1

0
6.

1
0.

13
40

33
0.

98
0.

1

0.
20

-0
.3

0
7

0.
08

32
7

0.
57

0.
06

0.
40

-0
.5

0
7.

2
0.

09
29

7
0.

58
0.

06

13
4

0.
00

-0
.1

0
6.

2
0.

18
34

62
1.

2
0.

11

0.
20

-0
.3

0
6.

9
0.

08
29

26
0.

66
0.

06

0.
40

-0
.5

0
7.

8
0.

08
31

14
0.

66
0.

06

13
5

0.
00

-0
.1

0
7.

2
0.

22
52

16
1.

3
0.

1

0.
20

-0
.3

0
8

0.
1

22
<1

0.
33

<0
.0

3

0.
40

-0
.5

0
8.

6
0.

11
23

2
0.

48
0.

04
*A

qu
eo

us
 1

:5
**

To
ta

l c
ar

bo
n 

an
d 

to
ta

l n
it

ro
ge

n
9

3
1

1
6

6
2

1
8

0
6

4
3


