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Tam O Shanter

Study Area 
Tam O Shanter National Park is located 
approximately 8 km west of Mission 
Beach, Northern Queensland. 

This site is important ecologically as it 
contains one of the few patches of the 
rare licuala fan palm forest 
(Licuala ramsayi).

Tam O Shanter is an example of a 
coastal and sub-coastal non-floodplain tree 
swamp (palm) within the lowlands of the 
Wet Tropics Bioregion. 
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The study area is situated within a tropical/equatorial climatic region with 
a distinct wet and dry season. Rainfall exceeds evaporation in the majority 
of months. The average annual rainfall for the area is 3179 mm. 

Landform and 
Inundation 

Low lying land subject to seasonal inundation
Freshwater seasonally inundated areas from overland flow 

Soils2 Kandosols and Hydrosols

Vegetation3 Mesophyll vine forest with Licuala ramsayi on poorly drained alluvial 
plains and alluvial areas of uplands (RE 7.3.4)

Geology4 Quaternary alluvial and minor colluvial deposits 

Disturbance Little to no disturbance 
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GDA94 • MGA Coordinates : 401532 E, 8020261 N, Zone 55 • Lat/Long: -17.90335 S, 146.07030 E

Landscape Diagram 

Deep massive red soil 
outside of the palm swamp 

Predominantly rainforest 
vegetation

Fan palms start to 
appear in vegetation

Site 9 

Site 10 
Site 11 Site 12 

Site 13 Site 14 
Microrelief appears 
to have a significant  

influence over 
presence of 

wetlands indicators 

Palm swamp vegetation 

Saturated zone Transition zoneOuter zone 

1 km

Soil Profiles 
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Indicator5 Site 9 Site 10 Site 11
Organic materials and 
organic carbon (OC)*

No organic materials  
OC: 2.76%

No organic materials 
OC: 3.13%

No organic materials 
OC: 2.69%

Matrix colour Reddish brown to yellowish red Brown Greyish brown to brownish 
grey 

Chroma (thickness of 
layer)**

Not present Not present Present (0.2 m)

Mottles and 
Segregations

Not present Not present Few <5mm faint orange 
mottles, Few 2-6mm 
ferruginous nodules, Few 
<2mm ferruginous soft 
segregations

Depth to groundwater Not present Not present Not present 

Ferruginous root 
channel and pore 
linings

Not present Not present Not present 

pH*6 Very strongly acid Very strongly acid Very strongly acid 

Texture Clay loam Clay loam to light clay Silty clay loam to silty light 
clay 

Acid sulfate material Not present Not present Not present

Electrical Conductivity 
(EC)6

Non saline Non saline Non saline 

Indicator5 Site 12 Site 13 Site 14
Organic materials and 
organic carbon (OC)*

No organic materials 
OC: 2.23%

No organic materials 
1.15%

No organic materials 
2.44%

Matrix colour Yellowish to greyish brown Grey to brownish grey Greyish brown to brownish 
grey 

Chroma (thickness of 
layer)**

Not present Present (0.25 m) Present (0.3 m)

Mottles and 
Segregations

Not present Few 5-15mm faint orange 
mottles

Few<5mm faint orange mottles

Depth to groundwater Not present Not present Not present 

Ferruginous root 
channel and pore 
linings

Not present Not present Not present 

pH*6 Very strongly acid Very strongly acid Very strongly acid 

Texture Clay loam Clay loam to light clay Light clay 

Acid sulfate material Not present Not present Not present 

Electrical Conductivity 
(EC)6

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 mottling and soft ferruginous segregations and nodules within 0.3 m of the soil surface 

indicative of intermittent waterlogging within the saturated and transition zone
Grey surface colours and lower chroma values within the saturated and transition zone suggest 

reduced conditions and a seasonally inundated environment
Thin layer of organic matter on surface is mainly leaf litter from canopy and does not appear to 

have accumulated from a saturated environment
Microrelief appears to have a significant influence over the presence of wetland soil indicators, 

small depressions in the landscape (site 11) are saturated long enough to form wetland soil indicators 
Presence of fan palms indicate wetter soil conditions

•

•

•

•

•



Soil Indicators of Queensland Wetlands
So

il 
M

or
ph

ol
og

y

Si
te

 9
 

Cl
as

si
fi

ca
ti

on
 

A
us

tr
al

ia
n 

So
il 

Cl
as

si
fi

ca
ti

on
 

H
ap

lic
, 

D
ys

tr
op

hi
c,

 R
ed

 K
an

do
so

l

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

 F
ra

gm
en

ts
St

ru
ct

ur
e

 S
eg

re
ga

ti
on

s 
Co

ns
is

te
nc

e

A1
1

0 
to

 .1
-

 c
la

y 
lo

am
re

dd
is

h 
br

ow
n 

(5
YR

44
)

no
ne

no
ne

m
as

si
ve

no
ne

-

A1
2

.1
 t

o 
.3

-
 c

la
y 

lo
am

ye
llo

w
is

h 
re

d 
(5

YR
56

) 
no

ne
no

ne
m

as
si

ve
no

ne
-

B2
.3

 t
o 

1
-

 li
gh

t 
cl

ay
ye

llo
w

is
h 

re
d 

(5
YR

58
) 

no
ne

no
ne

m
as

si
ve

no
ne

-

Si
te

 1
0 

Cl
as

si
fi

ca
ti

on
 

A
us

tr
al

ia
n 

So
il 

Cl
as

si
fi

ca
ti

on
 

H
ap

lic
, 

D
ys

tr
op

hi
c,

 Y
el

lo
w

 K
an

do
so

l

La
nd

fo
rm

 E
le

m
en

t 
Pl

ai
n 

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
 F

ra
gm

en
ts

St
ru

ct
ur

e
 S

eg
re

ga
ti

on
s 

Co
ns

is
te

nc
e

O
1

0 
to

 .
02

-
-

-
no

ne
no

ne
m

as
si

ve
no

ne
-

A1
.0

2 
to

 .1
5

-
 c

la
y 

lo
am

br
ow

n 
(1

0Y
R5

3)
no

ne
no

ne
m

as
si

ve
no

ne
-

B2
1

.1
5 

to
 .

65
-

 li
gh

t 
cl

ay
lig

ht
 y

el
lo

w
is

h 
br

ow
n 

(1
0Y

R6
4)

 
no

ne
no

ne
m

as
si

ve
no

ne
-

B2
2

.6
5 

to
 1

-
 li

gh
t 

cl
ay

ye
llo

w
 (

10
YR

76
) 

co
m

m
on

 (
10

-2
0%

) 
fin

e 
(<

5 
m

m
) 

fa
in

t 
gr

ey
 

m
ot

tl
es

no
ne

m
as

si
ve

no
ne

-

Si
te

 1
1

Cl
as

si
fi

ca
ti

on
 

A
us

tr
al

ia
n 

So
il 

Cl
as

si
fi

ca
ti

on
 

So
di

c,
 K

an
do

so
lic

, 
Re

do
xi

c 
H

yd
ro

so
l

La
nd

fo
rm

 E
le

m
en

t 
Pl

ai
n 

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
 F

ra
gm

en
ts

St
ru

ct
ur

e
 S

eg
re

ga
ti

on
s 

Co
ns

is
te

nc
e

O
1

0 
to

 .
05

-
-

-
no

ne
no

ne
m

as
si

ve
no

ne
-

A1
.0

5 
to

 .
25

-
si

lt
y 

lig
ht

 c
la

y
gr

ey
is

h 
br

ow
n 

(1
0Y

R5
2)

 
no

ne
no

ne
m

as
si

ve
no

ne
-

A
3

.2
5 

to
 .

6
-

si
lt

y 
cl

ay
 lo

am
lig

ht
 b

ro
w

ni
sh

 
gr

ey
 (

2.
5Y

63
)

fe
w

 (
2-

10
%)

 fi
ne

 (
<5

 m
m

) 
fa

in
t 

or
an

ge
 m

ot
tl

es
no

ne
m

as
si

ve
fe

w
 (

2-
10

%)
 m

ed
iu

m
 (

2-
6 

m
m

) 
fe

rr
ug

in
ou

s 
no

du
le

s,
 v

er
y 

fe
w

 (
<2

%)
 fi

ne
 

(<
2 

m
m

) 
fe

rr
ug

in
ou

s 
so

ft
 s

eg
re

ga
ti

on
s

-

B2
1

.6
 t

o 
.8

-
si

lt
y 

lig
ht

 c
la

y
lig

ht
 y

el
lo

w
is

h 
br

ow
n 

(1
0Y

R6
4)

 
co

m
m

on
 (

10
-2

0%
) 

m
ed

iu
m

 
(5

-1
5 

m
m

) 
di

st
in

ct
 o

ra
ng

e 
m

ot
tl

es

no
ne

m
as

si
ve

fe
w

( 
2-

10
%)

 m
ed

iu
m

 (
2-

6 
m

m
) 

fe
rr

ug
in

ou
s 

no
du

le
s,

 v
er

y 
fe

w
 (

<2
%)

 fi
ne

 
(<

2 
m

m
) 

fe
rr

ug
in

ou
s 

so
ft

 s
eg

re
ga

ti
on

s

-

B2
2

.8
 t

o 
1

-
si

lt
y 

lig
ht

 c
la

y
ye

llo
w

 (
10

YR
76

) 
co

m
m

on
 (

10
-2

0%
) 

m
ed

iu
m

 
(5

-1
5 

m
m

) 
di

st
in

ct
 o

ra
ng

e 
m

ot
tl

es

no
ne

m
as

si
ve

co
m

m
on

 (
10

-2
0%

) 
m

ed
iu

m
 (

2-
6 

m
m

) 
fe

rr
ug

in
ou

s 
no

du
le

s,
 f

ew
 (

2-
10

%)
 fi

ne
 

(<
2 

m
m

) 
fe

rr
ug

in
ou

s 
so

ft
 s

eg
re

ga
ti

on
s

-



Soil Indicators of Queensland Wetlands
Si

te
 1

2
Cl

as
si

fi
ca

ti
on

 
A

us
tr

al
ia

n 
So

il 
Cl

as
si

fi
ca

ti
on

A
ci

di
c-

m
ot

tl
ed

, 
D

ys
tr

op
hi

c,
 R

ed
 K

an
do

so
l 

La
nd

fo
rm

 E
le

m
en

t 
Pl

ai
n

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
 F

ra
gm

en
ts

St
ru

ct
ur

e
 S

eg
re

ga
ti

on
s 

Co
ns

is
te

nc
e

O
1

0 
to

 .
05

-
-

-
no

ne
no

ne
m

as
si

ve
no

ne
-

A1
.0

5 
to

 .1
5

-
 c

la
y 

lo
am

da
rk

 g
re

yi
sh

 b
ro

w
n 

(1
0Y

R4
2)

 
no

ne
no

ne
m

as
si

ve
no

ne
-

A
3

.1
5 

to
 .

4
-

 li
gh

t 
cl

ay
 lo

am
da

rk
 y

el
lo

w
is

h 
br

ow
n 

(1
0Y

R4
4)

 
no

ne
no

ne
m

as
si

ve
no

ne
-

B2
1

.4
 t

o 
.8

-
 li

gh
t 

cl
ay

 lo
am

re
dd

is
h 

ye
llo

w
 (

5Y
R6

6)
 

no
ne

no
ne

m
as

si
ve

no
ne

-

B2
2

.8
 t

o 
1.

1
-

 li
gh

t 
cl

ay
 lo

am
ye

llo
w

is
h 

re
d 

(5
YR

46
) 

fe
w

 (
2-

10
%)

 fi
ne

 
(<

5 
m

m
) 

fa
in

t 
gr

ey
 

m
ot

tl
es

no
ne

m
as

si
ve

fe
w

 (
2-

10
%)

 fi
ne

 (
<2

 m
m

) 
fe

rr
ug

in
ou

s 
no

du
le

s,
 v

er
y 

fe
w

 (
<2

%)
 fi

ne
 (

<2
 m

m
) 

fe
rr

ug
in

ou
s 

so
ft

 s
eg

re
ga

ti
on

s,
 v

er
y 

fe
w

 
(<

2%
) 

fin
e 

(<
2 

m
m

) 
m

an
ga

ni
fe

ro
us

 n
od

ul
es

-

Si
te

 1
3

Cl
as

si
fi

ca
ti

on
 

A
us

tr
al

ia
n 

So
il 

Cl
as

si
fi

ca
ti

on
 

A
ci

di
c-

m
ot

tl
ed

, 
D

ys
tr

op
hi

c,
 G

re
y 

K
an

do
so

l

La
nd

fo
rm

 E
le

m
en

t 
Pl

ai
n

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
 F

ra
gm

en
ts

St
ru

ct
ur

e
 S

eg
re

ga
ti

on
s 

Co
ns

is
te

nc
e

O
1

0 
to

 .
05

-
-

-
no

ne
no

ne
m

as
si

ve
no

ne
-

A1
.0

5 
to

 .1
5

-
cl

ay
 lo

am
gr

ey
 (

10
YR

51
) 

no
ne

no
ne

m
as

si
ve

no
ne

-

B2
1

.1
5 

to
 .

4
-

lig
ht

 c
la

y
lig

ht
 b

ro
w

ni
sh

 
gr

ey
 (

2.
5Y

62
) 

fe
w

 (
2-

10
%)

 m
ed

iu
m

 
(5

-1
5 

m
m

) 
fa

in
t 

or
an

ge
 

m
ot

tl
es

no
ne

m
as

si
ve

no
ne

-

B2
2

.4
 t

o 
.7

-
si

lt
y 

lig
ht

 
m

ed
iu

m
 c

la
y

lig
ht

 b
ro

w
ni

sh
 

gr
ey

 (
2.

5Y
63

) 
co

m
m

on
 (

10
-2

0%
) 

m
ed

iu
m

 
(5

-1
5 

m
m

) 
fa

in
t 

or
an

ge
 

m
ot

tl
es

no
ne

m
as

si
ve

no
ne

-

B2
3

.7
 t

o 
1

-
si

lt
y 

lig
ht

 
m

ed
iu

m
 c

la
y

lig
ht

 y
el

lo
w

is
h 

br
ow

n 
(1

0Y
R6

4)
fe

w
 (

2-
10

%)
 fi

ne
 (

<5
 m

m
) 

di
st

in
ct

 g
re

y 
m

ot
tl

es
no

ne
m

as
si

ve
fe

w
 (

2-
10

%)
 fi

ne
 (

<2
 m

m
) 

fe
rr

ug
in

ou
s 

so
ft

 s
eg

re
ga

ti
on

s
-

Si
te

 1
4

Ca
ls

si
fi

ca
ti

on
 

A
us

tr
al

in
 S

oi
l C

la
ss

ifi
ca

ti
on

 
A

ci
di

c,
 K

an
do

so
lic

, 
Re

do
xi

c 
H

yd
ro

so
l 

La
nd

fo
rm

 E
le

m
en

t 
Sw

am
p 

M
or

ph
ol

og
ic

al
 T

yp
e 

D
ep

re
ss

io
n 

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

 F
ra

gm
en

ts
St

ru
ct

ur
e

 S
eg

re
ga

ti
on

s 
Co

ns
is

te
nc

e

O
1

0 
to

 .
05

-
-

-
no

ne
no

ne
m

as
si

ve
no

ne
-

A1
1

.0
5 

to
 .1

5
-

lig
ht

 c
la

y
gr

ey
is

h 
br

ow
n 

(1
0Y

R5
2)

 
fe

w
 (

2-
10

%)
 fi

ne
 (

<5
 m

m
) 

fa
in

t 
or

an
ge

 m
ot

tl
es

no
ne

m
as

si
ve

no
ne

-

A1
2

.1
5 

to
 .

4
-

lig
ht

 c
la

y
lig

ht
 b

ro
w

ni
sh

 
gr

ey
 (

2.
5Y

62
) 

fe
w

 (
2-

10
%)

 fi
ne

 (
<5

 m
m

) 
fa

in
t 

or
an

ge
 m

ot
tl

es
no

ne
m

as
si

ve
no

ne
-

B2
1

.4
 t

o 
.7

5
-

si
lt

y 
lig

ht
 

m
ed

iu
m

 c
la

y
lig

ht
 b

ro
w

ni
sh

 
gr

ey
 (

2.
5Y

63
) 

co
m

m
on

 (
10

-2
0%

) 
m

ed
iu

m
 

(5
-1

5 
m

m
) 

di
st

in
ct

 o
ra

ng
e 

m
ot

tl
es

no
ne

m
as

si
ve

ve
ry

 f
ew

 (
<2

%)
 fi

ne
 (

<2
 m

m
) 

fe
rr

ug
in

ou
s 

no
du

le
s

-

B2
2

.7
5 

to
 1

-
si

lt
y 

m
ed

iu
m

 
cl

ay
lig

ht
 y

el
lo

w
is

h 
br

ow
n 

(2
.5

Y6
4)

 
fe

w
 (

2-
10

%)
 m

ed
iu

m
 

5-
15

 m
m

) 
di

st
in

ct
 g

re
y 

m
ot

tl
es

, 
fe

w
 (

2-
10

%)
 fi

ne
 

(<
5 

m
m

) 
di

st
in

ct
 o

ra
ng

e 
m

ot
tl

es

no
ne

m
as

si
ve

fe
w

 (
2-

10
%)

 fi
ne

 
(<

2 
m

m
) 

fe
rr

ug
in

ou
s 

so
ft

 
se

gr
eg

at
io

ns

-



Soil Indicators of Queensland Wetlands
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

P m
g/

kg
S m

g/
kg

TC
**

%
T

N
**

%
C

a
m

eq
/1

00
g

M
g

m
eq

/1
00

g
N

a
m

eq
/1

00
g

K m
eq

/1
00

g
N

a 
co

rr
m

eq
/1

00
g

Cu m
g/

kg
Zn m

g/
kg

M
n

m
g/

kg
Fe m

g/
kg

9
0.

00
-0

.1
0

4.
3

0.
08

35
7

11
40

2.
76

0.
27

0.
29

7
0.

62
4

0.
10

5
0.

22
9

<0
.0

12
1.

1
1.

7
18

.6
12

5

0.
20

-0
.3

0
4.

4
0.

04
25

4
7

34
1.

08
0.

12
0.

07
3

0.
22

0.
04

4
0.

15
2

<0
.0

12
0.

8
1.

8
11

.8
65

.5

0.
40

-0
.5

0
4.

5
0.

02
24

<1
5

32
0.

46
0.

06
0.

25
0.

21
1

0.
02

6
0.

08
4

<0
.0

12
0.

4
0.

5
6

27
.4

10
0.

00
-0

.1
0

4.
7

0.
06

30
9

7
21

3.
13

0.
26

0.
39

7
0.

59
8

0.
13

4
0.

15
5

0.
05

0.
4

1.
6

9.
5

42
.1

0.
20

-0
.3

0
4.

5
0.

02
<2

0
1

3
30

0.
76

0.
09

0.
03

8
0.

11
4

0.
03

8
0.

06
1

0.
03

8
0.

2
0.

8
0.

8
34

0.
40

-0
.5

0
4.

6
0.

01
<2

0
<1

2
25

0.
49

0.
06

<0
.0

26
0.

07
6

0.
03

0.
03

3
0.

03
0.

1
0.

9
0.

7
21

.4

11
0.

00
-0

.1
0

4
0.

05
20

4
8

12
2.

69
0.

21
0.

1
0.

52
9

0.
05

8
0.

07
9

0.
05

8
0.

4
2.

6
2.

2
16

9

0.
20

-0
.3

0
4.

1
0.

03
<2

0
3

4
9

1.
37

0.
12

<0
.0

26
0.

14
6

0.
02

7
0.

05
8

0.
02

7
0.

2
1.

5
0.

6
15

1

0.
40

-0
.5

0
4.

5
0.

01
<2

0
<1

2
16

0.
38

0.
04

<0
.0

26
0.

07
6

0.
01

9
0.

02
4

0.
01

9
0.

1
0.

5
0.

3
62

.6

12
0.

00
-0

.1
0

4.
7

0.
05

26
5

4
37

2.
23

0.
2

0.
25

6
0.

43
4

0.
09

5
0.

16
5

0.
02

1
0.

7
2.

2
53

.9
45

.7

0.
20

-0
.3

0
4.

8
0.

03
29

<1
3

55
0.

9
0.

1
<0

.0
26

0.
25

6
0.

09
0.

04
2

<0
.0

12
0.

3
1.

2
13

.1
21

.8

0.
40

-0
.5

0
4.

6
0.

02
22

<1
2

84
0.

44
0.

05
<0

.0
26

0.
08

2
0.

05
4

0.
02

3
<0

.0
12

0.
1

0.
3

6.
6

11
.8

13
0.

00
-0

.1
0

4.
3

0.
04

27
<1

2
12

1.
15

0.
1

0.
04

7
0.

30
1

0.
08

6
0.

04
9

<0
.0

12
0.

2
1.

5
1.

6
65

0.
20

-0
.3

0
4.

4
0.

02
24

<1
1

11
0.

41
0.

05
<0

.0
26

0.
08

9
0.

08
4

0.
02

8
0.

01
6

0.
1

1.
6

0.
3

60
.9

0.
40

-0
.5

0
4.

4
0.

02
<2

0
<1

1
17

0.
4

0.
05

<0
.0

26
0.

05
6

0.
05

8
0.

02
9

0.
05

8
0.

1
1

0.
4

60
.9

14
0.

00
-0

.1
0

4
0.

08
47

<1
5

20
2.

44
0.

18
0.

16
0.

65
2

0.
14

6
0.

14
3

0.
01

3
0.

5
2.

4
10

13
8

0.
20

-0
.3

0
4.

2
0.

04
30

<1
2

10
0.

76
0.

07
0.

02
8

0.
34

0.
14

6
0.

09
7

0.
06

2
0.

2
1

1.
1

11
3

0.
40

-0
.5

0
4.

4
0.

02
29

<1
1

10
0.

3
0.

04
<0

.0
26

0.
10

1
0.

06
2

0.
03

8
<0

.0
12

<0
.1

0.
6

0.
5

34

*A
qu

eo
us

 1
:5

**
To

ta
l c

ar
bo

n 
an

d 
to

ta
l n

it
ro

ge
n

Re
fe

re
nc

es
1.

  Q
ue

en
sl

an
d 

D
ep

ar
tm

en
t 

of
 N

at
ur

al
 R

es
ou

rc
es

 a
nd

 W
at

er
 (

20
08

).
 S

IL
O

 [
on

lin
e]

. 
Av

ai
la

bl
e 

at
 h

tt
p:

//
w

w
w

.l
on

gp
ad

do
ck

.q
ld

.g
ov

.a
u/

si
lo

/ 
[a

cc
es

se
d 

5/
11

/2
00

7]
. 

2.
  I

sb
el

l 
RF

 (
20

02
).

 T
he

 A
us

tr
al

ia
n 

So
il 

Cl
as

si
fi

ca
ti

on
. 

CS
IR

O
 P

ub
lis

hi
ng

, 
Co

lli
ng

w
oo

d,
 V

ic
to

ri
a,

 r
ev

is
ed

 e
di

ti
on

.

3.
  E

PA
 (

20
08

) 
Re

gi
on

al
 E

co
sy

st
em

s.
 [

on
lin

e]
. 

Av
ai

la
bl

e 
at

 h
tt

p:
//

w
w

w
.e

pa
.q

ld
.g

ov
.a

u/
na

tu
re

_c
on

se
rv

at
io

n/
bi

od
iv

er
si

ty
/r

eg
io

na
l_

ec
os

ys
te

m
s/

 [
ac

ce
ss

ed
 2

8/
06

/0
8]

. 
 

4.
  B

ur
ea

u 
of

 M
in

er
al

 R
es

ou
rc

es
 (1

99
8)

. 
In

ni
sf

ai
l:

 A
us

tr
al

ia
 1

:2
50

,0
00

 G
eo

lo
gi

ca
l 

Se
ri

es
, 

Bu
re

au
 o

f 
M

in
er

al
 R

es
ou

rc
es

, 
Ca

nb
er

ra
. 

5.
  B

ry
an

t 
KB

, 
W

ils
on

 P
R,

 B
ig

gs
 A

JW
, 

Br
ou

gh
 D

M
 a

nd
 B

ur
ge

ss
 J

W
 (

20
08

).
 S

oi
l 

In
di

ca
to

rs
 o

f 
Q

ue
en

sl
an

d 
W

et
la

nd
s:

 S
ta

te
-w

id
e 

as
se

ss
m

en
t 

an
d 

m
et

ho
do

lo
gy

. 
Q

ue
en

sl
an

d 
D

ep
ar

tm
en

t 
of

 N
at

ur
al

 R
es

ou
rc

es
 a

nd
 W

at
er

. 
Br

is
ba

ne
. 

6.
  H

az
el

to
n 

P 
an

d 
M

ur
ph

y 
B 

(2
00

7)
. 

In
te

rp
re

ti
ng

 S
oi

l 
Te

st
 R

es
ul

ts
: 

W
ha

t 
do

 a
ll

 t
he

 n
um

be
rs

 m
ea

n?
. 

[2
nd

 e
d]

. 
CS

IR
O

 p
ub

lis
hi

ng
. 

Co
lli

ng
w

oo
d 

Vi
ct

or
ia 9

3
1

1
6

6
2

1
8

0
6

4
3


