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PREDICTING IMPACT IN THE SOUTHERN JARRAH FOREST

by
M Grant and P Blankendaal

Dieback disease <caused by P.cinnamomi is widespread in the

Southern Jarrah forests. The report examined seventy four (74)
sites, forty two (42) with high impact and thirty two (32) with
low impact, in terms of landform, soils, Southern Jarrah forest

site type (SJFST) and vegetation.

High and 1low impact sites occurred in recognizable clusters.
Dominant SJFST on high impact sites were P, sP, pS and S.

Dominant SJFST on low impact sites were T, sT, tS, S and K.

The Dwellingup, Trent, Ellis, Mungardup and Caldyanup landform
units occurred predominantly in the high impact class, whereas
the Crowea, Bevan and Valley units were exclusively low impact.
Both high and 1low impact occurred on the Hester, Collis,

Mattaband, Keystone and Stream landform units.

High impact occurred most commonly on sandy-textured surface
horizons and shallower lateritic soils (<50 cm), over a
lateritic duricrust or clay subsoil. Windblown trees were

common on high impact sites.

The use of plant indicator species was attempted but accuracy of
prediction 1is less than fifty per cent at this stage. More work

is required before this can be used as a predictive tool.



Listed below are the landform units described by the C.S.I.R.O.
in their System 6 Study and in the maps of landform and soils:-

Northcliffe to Manypeaks.

HESTER:~-

Recorded Southern Jarrah Forest Site Types (SJKST) P, R and
S. Consists of shallow sandy loam over laterite duricrust
uplands, resulting in 1localised patches of poor drainage.
Impact varied from 1low in some S SJFST to high in P, R and
other S SJFST. Therefore, predicted impact on P and R sites

will be high, while S sites may be variable.

DWELLINGUP: -

Recorded SJFST P and S. Consists of shallow sandy loam over
laterite duricrust uplands, resulting in localised patches
of poor drainage. Only high impact sites were observed in
the survey. However, low impact S SJFST can be found on the
Dwellingup landform unit. Predicted impact on P SJFST is

high while S SJFST may be variable.

MUNGARDUP: -
Recorded SJFST A and B. Consists of sandy soils over clay
subsoil drainage 1lines. Sites are infertile and observed

impact was high. Predicted impact for this unit is high.



ELLIS: -

Recorded SJFST P, Consists of very shallow sands over
laterite duricrust resulting in a poorly drained site.
Impact observed in the survey was always high on this
landform unit. Predicted impact is high to very high for

this unit.

CALDYANUP: -

Recorded SJFST F, B and R. Consists of poorly drained
infertile sandy plains and drainage floors. Impact observed
in the survey was always high on this landform unit.
Therefore, predicted impact will also be high for this

landform unit.

TRENT: -

Recorded SJFST P. Consists of gravelly yellow auplex soils
with some gravelly sand and scattered occurrence of
lateritic duricrust. Poor drainage was observed on the high
impact P SJFS type. Predicted impact on this landform unit

is high when associated with the P type.

CROWEA: -~

Recorded SJFST T, S, and P. Dissected uplands resulting in
fertile slopes and narrow laterite crests. Only low impact
sites were observed on this landform unit. Predicted impact
will generally be 1low on this landform unit, although high

impact may occur on shallow-soiled lateritic crests.




COLLIS:~-

Recorded SJFST T, S, I, P, and N. Consists of duplex yellow
brown soils with scattered occurrences of shallow sandy
soils over laterite duricrust. High and low impact were
observed on this landform unit. Predicted impact varies
from low, on the fertile well draihed sites, to high on the

infertile poorly drained sites.

MAJOR VALLEY UNITS (V2 and V3):-

Recorded SJFST S and K. Consists of well drained, yellow
duplex and deep 1loamy fertile soils. Impact observed was
low throughout the survey, therefore predicted impact on

this unit will be low.

MATTABAND: -

Recorded SJFST S and P. Consists of yellow duplex soils

over <clay subsoils. High and low impact were observed on
this unit.  Predicted impact is variable on this landform
unit.

KEYSTONE : -

Recorded SJFST P and K. Consists of brown yellow duplex
soils with scattered occurences of lateritic duricrust on
upper slope and crests. Low 1impact was observed on the
fertile soils of this unit. However, high impact was
observed on the laterite crests. Predicted impact will be
low in fertile areas and high in lateritic uplands of this

landform unit.



STREAM: -

Recorded SJFST S and P. Consists of gravelly yellow duplex
soils and occasional occurrences of brown duplex soils.
Observed impact varied from 1low to high. Therefore

predicted impact is also variable.

BEVAN: -
Recorded SJFST is K. Duplex soils consisting of sandy loams
over clayey B horizon. Observed impact and predicted impact

is low.

Dieback areas were not found on some of the landform units
during this survey. It is not yet possible to predict impact on

these sites.

Predicted impact maps for some forest blocks have been prepared
to assist in planning forest operations. An example for Mack
block is attached. However, landform mapping 1is not yet

available over the whole Southern Forest (Appendix 2).

This report and survey should be regarded as an interim
document. As more sites are found and described, the data base

and the impact predictions will improve.
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1. INTRODUCTION

Froedicted Impact Mapping recognises that areas of forest vary in
necrotic suscephtibility to the Phytophthera cinnamomnl fungus.

The Central Forest Region has been using Freadicted Impact maps to

o

sssist in managing logging operations since 1984. Forest site types

based on vegetation (Havel 1973 p 94-112) and landform (Atlas of

2s 19E0) are used to predict the impact of

Watuwral

Phytophthors Sinnpanoni.
The Southern Forest Region has, until recently, been without the

indormat

ion required for successfol predicted impact mapping.

nt Southern Jarrah Forest Site Types (S8JF5T) was

st

Howeswer , a stu

L
~

completed by G, Strelein in 1984, describing 17 different Southern

ite Types. Also, Landform and Soil maps for the Boulh

Jarrabh Forest 51

rland were issued by the C.5.I.R.0. Division of Ground

Floreat,in January 1987.

hase on which hto

sact in the Southern
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A project was the

Phytophthora cirnnanonl impachk;

. ..
i Fredic

= i'.:x

o ;'

a

F&T).

Forest Site Typs; 5

Za Prediction by use of landform

T test sach method of prediction,

3

designed to examine 2 methods of predicting

ition by use of plant indicator species.

rediction by ume of vegetation site types (Southern Jarrah

and soil tvpes.

vegetation and soil data was

2y

collectec from 74 plots (32 from current low impact forest and 47

from current high impact forest).

By ocomparing

surveyed vegetation and soil

intormation, common factors may be found that indicate the level of

Ly

ranking order may be given to arsas of forest for Phytophthora

cinnamoni
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for Burvey

E.d.1 Belecting High Impact Dites

freas mominated by Southern Forest Districts in combination with
s survey of Jarrah crown deaths by G.H. Heberle (19759-7%9) ,

provided s base for selection of sites in this survey. Howewver

sites werse not included in the final

.

some of The nominate

s were generally considered not infected

+
M
3

population. These =i
by P.c. upon field inspection. This subjective selection was

based on definitions of impact categories as described in the

s

‘Diekack Frocedores Manual © 1986.

Some susceptible plants in the understorey

killed by Phytophthors cinnamomni.

usceptible plants in the understoray

!
3
~
0

Lilled by Phytoephthora cinnancemi with less than 10 percent

storey dead or dylng.

Many susceptible plants in the understorey

illed by Phytoaphthora cirpamomri with greatsr than 10

percent but less than 50 percent of the overstorey dead or



afle

Very High Iopact: Most susceptible plants in the

understorey killed by Phytophthora cirpancomi with greater

than S0 percent of the overstorey dead or dyving.

selected from low, high and very high impact

ion of low impact sites was based on 3 criteriap

- Mirimum ages;
Intfections known to be less than S vears old were not

included in the survey. In this way it was certain that the

to 1.

agen had at least 5 years to reach its full destructive

tes of less than 1 ha {approx.) were not included in the

Tovd dimpact survey.

- Low impact by definition:

-

Only sites defimed as low impact (see Z.1.1) were included




Low impact plots were located from 1978 dieback plans and plans

produced from 70mm colowr photography that were greater than five

vears old so that the minimum age criterion could be met.

)

F.2 Recording

oy
i

Technigues

Fie technigues were standard for all sites surveyed.

E.EZL1 Vegetation
Vegetation assessment of bigh impact areas was done to the method

i

ibed Dy J. Havel (1973).

s
I

i
:-r:

= of Tress (1 to 5 were drawn from an area of 40m

~adius from an observation point chosen from the centre of the

arga of P.o. impacte

]

1 two tress

= to five trees

3 More than five frees, but contributing less than one third
of total stand.

4 Botwesan one third and one halfd of the total stand.

] More than one hald of the total stand.
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12 of undergrowth species were based on an area of 20 metres

~adius from the ohservation point:

o Absant

i Vary rare; seen only after caereful search.

2 Fresent; observable but in small numbers only.

it Common locally, but not wniformly over the whole area.
4 Common over the whole area.

il Completely dominating undergrowth.

A

The ratings do not conform to any standard vegetation paramebers,

such as cover density, frequency or abundance. They were devisesd

relative importance of species at

H (l:l /l_)}

86 1975a)

sassssnent sheets used by G. Strelein in his study

0
#

in Sputhern Jarrah Foarest were used to tabulate

e

DR A

profiles wers described using the standard szeil colour charts

{(Munsell’.
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gil colours can be measuwred by I attributes;

Hue, which repressnts the dominant spectral colouw e.g. red,

llow, agrsen, bhlus etc

Value, which represents the relative lightness of colow-,

and Chroma, which represents the relative purity or strength of

the spectral ool our.
20. Ly = 7 &
hue  value chiroma

holes were excavated to a degth of 1 metre or to an impervious

ite or clay hardpan).

a wvegetation abundance list and a s0il description of =sagh

plot,

a Bouthern Jarrah Forest type was described using "The

Hamdbook for identification of Southern Jarrah Forest Types" by
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Chuwrchward of

Floreat.
Although the
app. 11} the

8. Land¥orm and So0il Units

E

"

u

z were located and read from maps compiled by Dr

£.8.1 Diwvi of Groundwater Researoh

ion

gt

man s f@present most of the Southern Hegioﬁ (Rafear
northern section has only been completed to first
Field assistance from Dr M. Churchward was acquired
information F these dratt

" om MADE .

Irn the same way & landform and soils category was given to plots
coverad by the "Atlas of Natural Resowrces Darling System of
Australia" 1%B0.
of Impact Flots Throughowt the Southern Region

af high and.low impact plot
is shown in Appendix I11.




4.1.1 Clusters of High Impact Zites

Five main clusters were recognised,namelys:—

a.Ne, 1 Vasse Highway, Rarlee and Easter forest block.

st of Donnelly River Mill, Carter, Alco, Mack and

by e, 2
Metic forest blocks.
o NeL Tl Dleave and Flybrook forest blocks.

locks.

g Ne L4 Frankland and Collis fore
g NO LB Meorbh of Denmark in Denmarl, Harewood and Fowley forest

blocks.

4.1.2

,_
b
fond
15
-
m
%
i

of Low Impact Site:

15y

Four main clusters are recognised;

N, b of the Donnelly River in Lewin, Easter and andrew

g.Ne,7 Btrickland and Carey Forest Rlocks.
M NwL 8 Revan and Mattaband Forest Rloocks.

Forest Bloclks.

1aMe. 9 Wye and I

These clusters are displaved in App.I11.
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fomixtures of site types are combinations of two types with =&
domirant and influencing component 2.g9. sT signifies T as
dominant and 5 as the influencing type. Table 4.2c and 4.32d list
the admixture bypes found throughout the high and low impact

BLHTYEY .

THERLE 4.2c HIGH IMPACT ADMIXTURES

SIFST g pg £

3

F =t - ak vF

3

-

a8 b = 1 1

fy
=

Fragusncy 4 5

SIFET i ®F R ak =R pR E al b f F N

Fregusncy i i i i i 1 ) 1 1 1 1

TABLE 4.2d LOW IMPACT ADMIZTURES
BIFET T uT sT k. sl S ts R

Freguenoy b i Z = 2 4 5 &

GIFET £y nl F rF sF kR

Frosouency 1 i 1 2 i i
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.02 Variat, in &

B4

(X

Throughout the

The following tables (
of C.8.1.R.0. landforms
Landform &

Swils Type DW

Fregusnoy g 7 5
Landform &
Boils Type Cr Co

g

2O Y

There are only twenty
This was dus o five (
without and¥orm map

f o

I.R.0. La

Survey

4.2

TARLE 4.2e

Tr

Ca

Mp

a2t L0
Ee H
= =
2 e,
seven (273
3 plots oo

coverage. (ref

Southern Jarrah Forest Types the landform

as discrete types

inothe following section,

uriits are subdivided om the basis
=nils, indicatsd by the classes b
sands), o {shalliow) .l {(laterite.

Soil Categories

ndform and

show a frequency of oocurrencs

types found in the survey

IMFACT

HIGH

N W

3}

Co MT CHM

18 ]
A ]
[}

W IMPACT .

Vi

rJ

plots recorded in table 4.2F¢.

cuwring in areas of forest

fer App. II1 )

and soil hype

enable greater segregetion.

some land form

aof the following variations in

(brown), v (yellow), d (duples
(Churchward, 1782 p 28,
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T r.5.1.R.0. landform and soils type and associated Southern

darrah Forest Site Types

TARLE 4,29 HWIGH IMFACT

8]

Hester ' F 84} Ri1s

S(4)

m
-~
Lh
St

Pwellingup

Eliis Fo43 8413

il
Eannd
[
\,::
s
O
Y
ui
-
—~
-
-
fax}
-
-
i
—~
b

Trent P2

Collis vy B
Mattaband vy P 51
Mattaband b FLL)
Feyvstone b Rl

FRYS

o

ONE Y Pl

Cambal lug POl

E
—
—
~—

Griimdabellup
frgove B{1}

Wilga R(1}

Bt @y,
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TARLE 4.2k LOW IMFACT

LANDEORM SJIFST
Crowea 1 S5(E
Crowsas b 82 T2}
Crowea v 52 T4
Crowsa d 51

TO13

i
-
~
i3}
o
-
~—r

Comllis v

Bevan v BOL3

Bevar b . E L)

n
B3

HMeatar

.
FL{E)

X
31}

i
w
b
pou
i

<
0
bl
-
i}
i
e,
:
-
-
—
-

Valley 2 B0

4.%2g and 4.2h some landform units are

Feal

v ocomparing takl

n
H)

ocourring solaely in one of the impact categories or in both of

the impact categoriss.

The

gup, Ellis, Mungardup and Caldyarup units have

oocwrred predominantly in the High Impact tabls 4. 2g.




. Mattaband, Collis, Heystone, Hester and Btream have oocurred

in both high and low impact tables (4.2 g and h).

However , Orowea, Bevan and Valleya and Valleyx havae occourred

exclusively in the low impact table 4.Zh.

Some landform wnits ocowrred only once throughout the survey
(Cambellup, Muindabellup, Angove and Wilga). These units were

%

sivaly associated with high impact F.c. sites.

i

™

!
-
;

4,.%h show & graduation of soil testures, as

described in "The Factual Key Ffor the Recogrnition of Australian

Soilz® (H.H. Morthoote, 1960) found throughout the high and low

impact sites. Soil texitures were read from the full profile of

hole, with some sites having two or three horizons.

The following table (4.3a) shows seven (7)) soil textures grades

i Froun nineteen (19 grades described in Northoote' s Key

=
B
™
e
i1
5]
L

to provide better discrimination between the




Sand
Loamy sand
Clay sand

Sandy loam
Loam

Clay loam

Band clavy

F

On the high

clay sand)

tEstures

in soil ot

impact sites

TAELE 4.

Fraguency of

3

represented 74% of soil

loam,

Sandy clay ftextures were

LI 825«

the sandy textures

clay loam,

Za HIGH IMPACT

Oocowrrence Fercentage of Total

l&

if

(gand, loamy sand,

types found. The loam
loam) represented 2% of the soil

17% of the total variation




TARLE 4,730 LOW IMFACT

-
3
i
1
Jot

Soil Teeture Fraguency of Ocourrence Farcentage of

Sarnd 1 2
L.oamy sand i5 2&

m
.
I

Clay sand
SZandy 1loam ' 4 7
L.oam % ¢
Clay loam b 11
Sandy clay ' 15 2b

Clay a 14

H

Om the low impact sites the sandy textures (sand, loamy marnd &

i

clay sand) represented 42% of soil types found. The loamy
tewturaes {(sandy loam, clay loam, loam) repressnted 1874 of soil

pypes found.  Sandy clay and clay textures represented A40% of the

variation in soil textures.
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TARLE 4. %3c COMPARISON

ns

High Impact % Low Impact %

Sard T4, 47

L.oam

17% 40%

]
N
)
\(:

From the rasulis in the comparison table (4.3c¢) the sand texture

group has decressed in totzal frequency from 74% to 42%. The loam

tewture group has risen from 9% in the high impact plots to 18%

in the low. Whilst the clay texture group has risen from 17% in

icks, to 407 in the low impact plots.

3
T:}
By
I
s
ksl

=

4.3.8  Boil Depth

The =oil profiles of the 42 high impact sites revealed 31 wilth

9

10 with clay subsoils which were

imperetrable to the probe. One plot contained deep sands to a

depth of doms which was penetrable to the probe.

The average

average depth of soil profiles with impervious o

.

or high impact soil profiles

~h

s Was SZom.  The modal class

was from 20 - &H0om.




T

Windblown treess occurred consistently on very shallow lateritic
zpils (less than S0cm), revealing duricrust and lateritic

moulders., Windblown trees were alse observed on one high impact

site revealing an impervious clay layer.

In comparison the soil profiles of the 22 low impact sites
revealed 21 plots with glay subsoils, T plots contained horizons
impenetrable to the probe due to large amounts of gravel and
Fubble. Two piots had lateritic duricrusts imperetrable to the

probe whilst the remaining & had horizons of variable soil

shruchure.

The average depth of soil profile holes was 73%cm.  Whilst the
modal class for low impact soil profiles was from &0 -~ 100Cm.

There were alsn large amounts of root maeterial (trees and

wnderstorey) obzerved in the test hole excavation.

Cor Jornr

Hug, value and chroma ratings were described for each horizon in
the soil profile of a test plot. Results ranged through 8 hues
L v, T ovr, 7.3 yr, 10 yr oand 2.5 v, B v, 7.3 vy 10 v

1.3l - g oshow the value/ochroma ratings of the A, soil

sociated with various soil types and impervicous

ForilEons

layers.
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TABLE 4.3 d ; A: HORIZON VALUE/CHROMA RATINGS FOR HIGH

IMPACT SITES WITH LATERITIC DURICRUST.

YR 14
HUE 2.5 5 7.5 10 2.5 5 7.5
5/1ucHt - 6 /8 REDDISH 6/4(2)5'3T5ws/3me 8/1 6/ 1Lt
RED YELLOW BROWN PALE IGH
5/2 _ 772(2)] 6/6(4) 8/4YELLOW 8/3YELLOW 8/1GREY
7/5paLe - 7/3(2)1 7/1 - - -
RED PINKISH

_ _ _ oReY 7/6(5) _ _ _

- - - 7/8 - - -

- - - 8/2 - - -

- - - - 8/4 VERY PALE
BROWN

TABLE 4.3 e ; A1 HORIZON VALUE/CHROMA RATINGS FOR HIGH IMPACT

SITES WITH CLAY LAYERS,

10

6/1ticHt

8/ 1GREY

10

YR Yy
HUE 2.5 5 7.5 10 2.5 5 7.5
' " BROW LIGHT LIGHT
- - 5/6 proonc s/s(z)ym'&}%'/z.é%m 8/1crey 6/1cReY 6/1(2)gpey
- - - - 7/3 - -
YELo
- - - - 8/3 (2 - -

TABLE 4.3 f ; A1 HORIZON VALUE/CHROMA RATINGS FOR LOW IMPACT

SITES WITH LATERIC DURICRUST.

YR Y
HUE 2.5 5 7.5 10 2.5 5 7.5

- - 5/8 5/6 - - -

10



TABLE

SANDY

HLIE

2l

$.3 g p Ay VALUE/CHROMA RATINGE FOR LOW THPACT SITEE WITH

PROFILES ARD CLAY LAYERES.

YR ¥

e
o

il
~4
]
)
o
1]
\,J
£
-

- S/8(2y A/BIZ2Y T/6 - - - -

- - 5.8 (2) - - - -
L () - - ~ -

- - - &/ é
- - &/8 - - -
- - - 7/642) - - - -
- - - 7/804) - - - -
- B8/5 - - - -

- - ~ 2.4 - - - -

The high impact tables (d and &) are distinguished by
ric and clay impervious layers. Table d (ratings for

duricrust)y shows a concentration of sites around the

10 v hue with value/chroms ratings ranging from &.4 to 7.4.

rt

This may be considered insignificant because the low impac
f and g} alse concentrate around this hue. Huwever?
the Z.% v hue only occurred in the high impact lateritic

duricrust table (4.3 o), whigh may be a direct result of the

high iron content in the soil and indicative of lateritic

Lo duricrusth. All thres sites with ths

n
K
o
o

and a lat

.5 v hue were considered to have had very high impact on the

forent overstorey (£. marginata, Allocasuarina frazeriana)l

due te Phvitephthera cinnamaenmi.
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One hwndred and thirty four (134) different plant specises were
ldentified from 74 high and low impact plots and treated to

to derive linear discriminant functions for

i

analysi

. oy . \ N . A .
s (Fisher 1936). Fishers linear discriminant

SRECLE

f
i

functions are designed to maximise the separation betwsen the
allocate species into two linear

and low impact). 0OF the 1734 species

originally sampled, 57 were isclated on the basis of their site

by variance ratios.

gum of the variance ratios (B of species present on & site m

compared as I scores betwesn the linear discriminant functions.

h inant function with the highest 7 score iz the applicabie
For the silta.

i@ L= A 4+ BBy seisenes BaBn

tiom abundance was recorded on a further & P. cinnamoni test

w oand 2 hight. Omly 1 out of 4 low impact sites h:

Z mcore. bul bo

oL

it is hoped to incresse the acowracy of this

method of predicting P. cinnamoeri impact.
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=0 Distribution of lopact Flots

Cluster position of high and low impact plots as described in section

i1

4.1 of Results may be explained by the following geonlogical

characteristics (refer App.lII).

Clusters 3 and 2 (high impact) may be aessociated with the remnant

lTaterite duricrust (Moprthwe and Clifton,1975.p 7) present in the

lizs Cresk landforms of the Darling Flatsau.

b impact? is also associated with remnant laterite

duricrust but situated on the low platean. (McArthur and Clifton 1975

impact’ is also part of the Great Flateau {(Jutson

Femnant pockets of duwricrust as part of the

= {(Churchward et al.,1982,p 13).
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‘high impact) plots found in this ares were ASSDILE

cverlying heavy clays and laterite duricrusts. Theres
is no text to support the reason for a cluster of high impact

ms ih this area.
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O e b oand 7 (low impact) are associated with the dissected
Darling Plateau formed by the Donnelly River. Soils in this landform

i #eftility towards the valley bottom (MocArthur and

{low impact) are formed as a result of predominant

]
7
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=
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f
.
2

red and yellow podzols through these areas. Red earths, often

i
i

3
iy

nams make up significant ports of the Crowea,

Llow earths have slightly

RSN of -3 Y g

Earystong, Mabt

el lower rtace horizonz and make up major proportions of the

it

Bevan, Crowsa, Mattaband, Collis and Eeyvstone units (Churchweard

3. . L BR ¥ o Lo’
29 &l LAl 5

i3 3till incomplete at this stage. Further £i

and compubter analysis of all data is reguired to test the accuracy of
the linear discriminants. The sample size will be increased with

and from this a test for accuracy may |
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ture, colouw and depth all varied through the range of high

and low impact P. cirnarowi sites surveyed. Soil colow had 1ittle

ion, wheresas =0il texture and depth had distinct

Y
i
s

v ar i

variations bhelween impact celtegorises.

From the results 4.3.1, the sand texture grade changes to greater

proportions of clay and loam textures from the high to the low impact

naforms associated with ths high
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can be rela

=t P. cinnapowmi plots.  The sandy textuwres occwrring on

seasonally wet flats and drainage lines.

gxtures ccourring with the more dissscted

LoD L.

iated with the low impact P. cinnamomi

The soil also varied according to the landform and as s

impact changsd. Shallow spils on the upla
Tandforms were associated with the high impact plots and in some

disgected landforms {(e.g.Donnelly,

in

ey landform units)
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Foor drainage characteristics were observed on landforms associated

it}

with the high impact P. cinrnamoni plots (e.g.concreted

ltaterite,laterite floaters and plant species indicating poor

reter, "Handbook for identifying Southern Jarrah Forest Site Types").

Whilet fewer drainage problems were observed on the dissected

+

Sedl colow had litble variation, with the majority of soil colours

poourring in bhe 10 yr hus (Table 4.2 dy,e,f). However, one huse

found to be guite separate from the common

im oin bthe 2.3 yvr hus with value and chroma ratings of

and 7.9, This soil colowr was associated with plots

pooureing on overy high impact P. cirrnaponi infections.

[




from Churchward et al. (1985 Describes

ncation of Landform and Scils tvpes _of the

and Hinterland. W.A. . Northeliffe to Mt Many Feaks
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., forming the southern fringe of the Great Flateau o

Western Australia (Jubtson 1934), is composed of precambrian

crystalline rocks partially overlain by various consolidated and

spdiments. A deeply weathered mantle ocours

hoth granitoid and sedimentary rocks. This mantle oan

oeidic crusts and nodules over mottled

szguence of horizons that 18

i)

kaclinised country rochk,

srite profile (Stephsns 1946). Thers

sometines referred to az the late

Mas boeen dif

prential stripping of the mantle with subsequent

1 of country rock while the
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heen transported down slopsa.
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ng to whethsr they are
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wnits ares grouped acoor

iated with extensive arsas of unconsolidategd swficial

broad lithologic groups is based on local

Division within the

give landform units which are
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otheres,
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with definable va
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Some units have

riations, are subdivided. HMaior or minor

Leys have been recognised, generally depencing on whebther the
is permanent or seasonal.i{p. 1125

following are landform wnits found in the survey.

Gef.1  Hester Landform Unit

with soils

"
L

gravelly duples

reflect greater

Blackwood River

landform often occurs as narrow ridge crest

soils o the flanks

Forest

the Heshter

IONEs,

of duricrust, gravels and sands. he

af the crests possibly

stripping related to the deep dissection of the

Aftlas of Natural Resowrces, 1982 p 28).

[ite Type (B8IFET) P, & and R ococurred

landform {(Table 4.2 g,hY. This

ndform and SIFET is further emphasised by
vegetation characteristics as described in the

Resources": 1980, and "Handhook for the

-~

Bite Types in the Southern Jarrah Forest';

impact
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the Southern Jarrah Forest! (Btrelein, 19868). Howsver site type

5 wam associated four times with high impact P. cinnamomi

infections and twice with a low impact P. cinramoni infection

.

4.2 gahl.

imns on site types F, R and S become seasonally favourable

[
Q

.
rt

to the pathogen with higher moisture contents than other Southern

Jarrah site types, as the relationships of site and soil moisture

of the fungus are improved (Shea, 19735

S
[

pze conditions are more localised and patohy,

to minor topography, drainage and geclogical

"Site classification”,1986,p.47).
patchy conditions combined with the broad
uthern Jarrah Forest Site Type (Btrelein,

19686 n 247 account for the variation of P. cinnamomni impacts

on the Hester unit. However, whers the Hestsr unit

i

or R types then these types can be regarded as

High impact siltes.

andform Unit

mooa e

P LN

e

with soils

deminated by duricrust, gravels and sands (Atlas of Natural

SO OB, L
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(Table 4.2 g} and were suclusively associated
cinnanoml infections. The occurrence of P

the Dwellingup unit is again further

tlas of Netwal Resources'"i; (1280 and

ication of Site Types in the Bouthsern
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Jarrah Forest"; (1988) .

I tionship between Southern Jarrah Forest Bite Tyvpe 8 and

impact £, cirramponi infections bas also already bheen shown

i

in this report (refer 3.4.1). However, no low impact

aomi sites were recorded on the Dwellingup landform.

This may be due to the small sample of high and low impact

to assume that a low impact &

as part of a common group known as the Duellingup

family {Churchward verbal communication 1987).

Thiz landform mapping wnit was first ochserved with the

o

achk For the Ellis COreelk forest block in

5

preparation of a dis! Etw

{Helvar and Gillard, 198%5). The Ellis unit

landform units
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characteristics described in "The Handbook for Identification of
HBite Types in the Scouthern Jarrah Forest'; 1986 and from the

results in this report.

of thiz sssociation, the Ellis unit can be regarded

S48 Nupgardup Landform Unit
as broad shallow depressions in the Blackwood
catkwood Flateaw i a down faulted block of

5 between the Darling Bcarps and the

win Ridgs {(Atlas of NMatuwral Resources). The

Landform supports & mixtuwre of open forest of jarrah,

5
P
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ke
[
-
¥

woodl and of B, attenuata and B. ilicitolia.

S

e A and two were classifisd as SJIFS type B.

types are commonly poorly drained with clay subsoil.

of P. cisnamoni high impact forest

it BIFS Types A and B in this report.  Both types

]
)

5]
y

it

lee with low growth potential and may be regarded

BHigh impact sites in association with the Mungardup




.45 Caldyanup Land¥orm Unit

sncform unit comprises of poorly drained plains and

floors with occasional low rises of sand or weathered

counbry rock. A unigue characteristic of this unit is a Famus

found below the 6. horizon (Churchward et al,

H
"
2
<
a
2
+

Southern Jarrah Forest Site Types F, B, and R occurred once sach
on the Caldyanup unit. Descriptions of SJF8 Types Fy B and R are

cant with the Caldyanup description (refer App. IV).

=

The Caldvanup landform can be used in conjunction with the three

associated with it, to form a common group of site

covels hiamic san

vpes have low growth potential because of

this in conjunction with poor drainage caussd Dy

F omay result in high impact on the jarrah
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.48 Trent (Tr) LandForm Unit

The Trent landform unit is divided into two classes based on
topography:; Tr O - mainly on ridge crests with vellow duples

woilse, some gravelly sand and some lateritic duricrust Tr 8 -

2l ey sands on slopes with =omes iron podsols (Churchward

[ lon]
I

a BJIFS Type F. The description of the Tr C unit is

similar to the P type in soils but zome differences exist

to the 8JFE Type P vegetation description. However, the mapping

andf orm and :.'..\Di i1s Maps Mo L“'..ll{f@ to Mary ‘wmaks
H= 5 ¥
crast (L) and slone (8 clazses of the Tr
r

the manuscript (Churchward st al. 1983

urdt in conjunction with 8JF5 tvpe F must

regardad as having a potential high P. cinramonrni impact when

(REY Land¥orm Unit

This unit is characterised by undulating plains with gentle

arnd sporacio ooourrence of

D23y with grand




The Bevan landform wnit is divided into two soil classes; BEy
(vellow) and BEb (brown) both of which were found in the survey

of low impact sites.

The BEy class has duplex soils with a grey brown sandy surface,
an Am horizon which is somebimes bleached and a clay B horizon
variously mottled yvellow, yellmw~b%own, light grey and
reddish-brown. The B horizon has a hue of 10 yr énd little

structure.

The BEh class consists of light brown sandy loam surface and an
unbleached Ax horizon, with a clay B horizon mottled

yellow-brown and red-brown. The A, horizon may be up to 1m

thick and usually contains some gravel (Churchward et al.

1982y, The resulits of this report show BEy and BEb occurving in
association with ¥ SJFS type (Table 4.2 h). The soil description
of the K type in the ‘Handbook for Identification of Site Types
in the Southern Jarrah Forest’, is similar to the BEy and BED
descriptions with the possible inclusion of gquartz grit as well

as lateritic gravel.

However, vegetation descriptions by the two manuscripts are
markedly different between K type and Bevan, brown and yellow.
Even so, Strelein does recognise that the K type can ocour on the

Bevan landform unit {(Handbook p 28).
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The results of this report show two low impact sites on the Revan
landform unit. It is difficult to draw conclusions from this
small sample, but some relatioﬁship between Bevan and K is shown
without reference to results. Strelein recognises that K type
should display a low potential impact towards P. cinramonmi
{(Handbook for Identification of Southern Jarrah Forest Types

p 27) and therefore Bevan landform unit could also show a

tendency towards low potential impact.

G.4.8 Crowea (CR) Landform Unit

This landform occupies crests and upper slopes of spurs and
ridges which is representative of the dissected Darling Flateau.
The dissection has occurred forming local divides in the Warren

and Donnelly River drainage systems.

The CR umit is divided into five soil classes as descibed in sect

4.2.2 of this report.

The Crowesa yellow (CRy) class contains duplex soil profiles with‘
pale grey-brown sand to sandy locam A horizon, 20 - 40cm thick.
This A, horizon is over a vellow, yvellow-brown and grey mottled
clay B horizon, A, horizons may contain low to moderate amounts

of lateritic gravel.
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This yellow class supports & tall 30 - 40m, forest of

E., marginata and E. caleophylla with a scattered understorez
of Banksia grandiz and Perzooria longi¥olia. A dense shrub
layer of BRossiaea linophvlla, Acacia myrtitolia, A. divergens,
A. pulchella may exist and in conjunction with creepers
Hardenbergia comptoniana and Kennedia species (Churchward

et al. 1982 .

Southern Jarrah Forest Site Type T and & occurred on the Crowea
yellow class 4 and 2 times respectively (Table 4.2 h) as low
impact P. cimnamomi infections. The occurrence of the T and 8§
BIFE types on the Crowea yellow class is supported by similar
snil and vegetation characteristics described in the ° Handbook
for identification of site types in the Southern Jarrah fofest’.
From these results the Crowea yellow landform unit may be

recognized as having a low potential for F.cinnamomi impact.

The Crowea laterite (CR1) occurs on the crests and ridges of
the dissected Darling plateau. Soils are composed of sand to
sandy loam containing moderate to high amounts of lateritic

gravels, lateritic duricrusts occur commonly on this class.

The Crowea laterite class supports a tall forest of

E. marginaté and E. calophylla with an understorey composead
of Banksiz grandis and Persoonia longiftolia. The shrub layer
is compozed of Bosziaea Iinaphylla, Acacia pulchella,

A. myr¥itolia, Xanthorrhoea gracilis and X. preiszsii.



Southern Jarrah Forest Site Type S occurred 2 times (Table 4.2 h)
on the Crowea laterite as low impact P. cinnanmomi sites. This
evidence suggests that the Crowea laterite is a potential low
impact class. However, the occurrence of the lateritic duricrust
raises the possibilities of moderate to higﬁ impact AP.

cinnamoni impact sites occurring on the sites where the

duricrust exists (as in type F).

The Crowea brown class (CRb) contains yellow duplex soils with
brown gravelly A horizons, S -~ 100cm thick, over a brown yvellow
mottled clay subsoil. FRed earths may be associated with the

Crowea brown QCCUWrence.

Crowsa brown supports tall open forests of £. diversicolor, E.
calophylls and E. marginata. An understorey of Barnksia
grandis, Allocasuarina decussata and Perzeonia loengitolia
accurring‘with a dense shtrub layer of Acacia pentadenia, A.

wrophylla, Hovea elliptica.

SZouthern Jarrah Forest Site Type T and § occurred on this Crowea
class, twice esach as low impact P. cinnamomi infections (Table
4.2 hY.  The uCcurrence‘Gf type T can be explained by
gimilarities in the soil and vegetation descriptions of the
Crowea brown and site type T. However, site type 5 is a broad
category with variable understorey structure, site drainage and

fertility (Strelein Handbook, 1986 p 24).
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The two low impact plots occurred at the high fertility end of
the 5 category with a range of high fertility indicator species
occurring, Pteridium esculentum, Hovea elliptica, Leucopaogon
verticillatus,Strelein. Handbook, 1986 p43-50, on loamy clay

s0ills.

Site type § and more commonly T occur on fertile well drained
sites which have mnde%ate to good growth potential (Strelein 19864
h 7%,27). The Crowea brown class is a fertile well drained
landform. As there are four low impact sites on this class thé
Crowea brown may then be considered fb have a low potential

P, cinnemomni impact.

Crowsa sand (CRd) is characterised by duplex profiles with a grey
sandy surface, strongly bleached A=z horizon, and a pale yeliow,
brown and grey mottled subseil. A dark brown organic horizon or
ferruginous nodules are common at the interface between the A and

E horizons. The A horizon ranges in depth from Z0 to 40cm.

The forest on these sites is composed of tall open E..marginata
and E. calophylla. There is an understorey of Banksia

grandis and Persoonia lengiftoelia with a shrub layer of Acacia
nyrtitolia, Agonis parviceps, Kingia australis, Xanthorrhoea
preizsii, Podocarpus drouyniana and Macrozramia reidleisz

(Churchward et al. 198&).
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Southern Jarrah Forest Site Type 5 occurred on this class as a
low impact P. crirnamomi infection (Table 4.2 h). Strelein in

his Hahdbook, reports that Southern Jarrah Forest Site types N, I
and F are the most likely site types to occur on the CRd
(Strelein 1986 p 18). This low impact site was recorded as a pS
admixvture. The F influence is noted on this site. As mentioned
in this report (5.4.1) from Strelein’'s study site type F is a

‘potential moderate to high impact site.

s theré is only one low impact occurring on this Crowea class
there are no real conclusions to be drawn from thése results.
However, with the likely occurrence of P sites on the Crowea sand
the Crowea sand may be récognised as a potential high impact

class,

9.4.9 Collis lLandform Unit

These are low hills or low hilly terrain with smooth flanking
siopes and with less than 20m local relief. Soils are composed
mainly from deeply weathered granitic rocks, with the cccasional
sparadic outérop, Lateritic duricrust occuwrs sporadically and is
overlain by shallow sands. Yellow duplex soils are dominant with
four classes based on textures in the surface horizons and hue of

the B horizon (Churchward et al. 1982).
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Five plots occurred on the Collis unit, four on the Collis vellow

class (COv) and one plot on the Collis shallow (COp) class.

Three of the four plots occcurring on the yvellow class weré
associated with low impact P. cinramoni infections and the
other with a high impact P. cinnamoni infection.

The Collis vellow has yellow duplex soils with gravelly pale
grey-brown sand or loamy sand 25 -~ Z8cm thick. The B horizon is
composed of mottled yellow, grey and brown clay. Lateritic
duricrust is sometimes present in this class. Collis yellow
supports a tall E. marginata and E. calophylla forest with an
understorey of scattered Banksia grandisz and Perszoonia
longifolia. The shrub layer consists of Bessiaea linophylla,
Xanthosia rotundifolia, Acacia species, Hakea species and
creepers Kennedia coccinea, Hardenbergia comptoniana

(Churchward et al. 1983).

The three low impact P. cinnamwmi infections were of the I, &
and T site types. The three types all have similar soil and
vegetation descriptions as that of the Crowea yellow and
according to Strelein (Handbook 1986 p 19,24,é6) I, 8 and T may

be found on the Collis yvellow.
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The fimal plot occwrring on the Collis yellow was on a high

F. cinnamomi impact infection. The Southern Jarrah Forest Site
type associated with this category was an admixture of & and F
{8F)Y. The occurrence of F on the Crowea yellow is noted in

Strelein’'s Handbook (p 1&).

From these results on the Collis yellow class the Southern Jarrah
Forest Site types I; 8 and T may be associated with low

P cinnaponi impact. However, site type I may possibly incur a
greater P. cinrnapomi impact when the forest stand is opened up

or disturbed (Strelein 1986 p 20). P sites ococurring on the
Collis yellow however may Ee associated with high P. cinnamoni

impact.

f single high impact plot occurred‘on the Collis shalléw landform
class. The associated 8JFS type was an N. The N tvype

corresponds to the soil description of the Collis shallow unit,
consisting of shallow grey sands over clay. These sites support
a Jarrah woodland with a dense low shrub laver of Hibbertia,
Xanthosia, Agenis and Iszopogoen species. These characteristics
suggest that the Collis shallow class may be a potential high

impact class.
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5,4,10 Hajor Valleysy Units Associated With Drainage Lines

The results of this report show two low impact sites occurring on
Major Valley land form unitsl(vn and V=) (Table 4.2 h).

These two classes have similar vegetation characteristics, but
the Ve unit has yellow duplex soils where as the Vs unit

soils are deep and loamy (Churchward et al. 1983).

Table 4n2 h also shows Southern Jarrah Forest Site types 8§ and K
in association with the major valley units. Once again the
sample is too small (two low impact sites) to supply any
conclusiohs, except that the major valley unit did not occur on
any of the 42 high impact.sites and that the landform unit and
8JF8 types have characteristics associated with low potential

Peos impact.
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The following landforms to be discussed, occuwrred through high

and low impact sites.

LA 11 Mattaband Land¥orm Unit (HTH

&1}

The FMattaband unit occurred 4 times throughout the survey, twice

on low impact sites and twice on high"impact'sites.

The two low impact sites were both found to have Southern Jarrah

Forest Site type P.

The two high impact sites had Southern Jarrah Forest Site types F

and 9.

Vegetation and soil descriptions of the Mattaband unit, class
yellow, are most similar to the Southern Jarrah Forest Site type
F description and therefore an association is formed between the
two types. However, this does not explain the occurrence of the
F type on a low impact site. Results of this report have shown F

type in strong association with high impact sites (Table 4.2 o).



F types may have clay or concreted laterite subsoils (Btrelein
1986 p 16), but it is the types with laterite that are entirely
associated with high impact P.bcinnamomj sites. In summary,

the F site type with concreted laterite will mostly be associated
with potential high impact forest. However, the F type with clay
subscil is a variabhle combination with an unknown potential for
P. cinnamomi impact. Therefore, the Mattaband yellow class

(with lateritic duricrust), may be considered a potential high

P. cinnamomi impact class, but the Mattaband shallow and duplex
sand classes may be considered variable or unknown P. cinnamoni

impact clamses.

To suppurt the above statement Southern Jarrah Forest Site types
F and 8 were located on Mattaband yellow high impact sites. Type

F was also located on a Mattaband shallow high impact site.

5.4,12 Keystorne Land¥orm Unit

The kEeystone unit has four soil classes (d,b,y and p). Two high
impact sites were located on the Keystone unit, one sach on the
brown and yellow classes. One low P. cinrramoml impact site was

also located on the Keystone brown class.

The kKeystone yellow class consists of yellow duplex soils over
geither mottled yellow and light grey clays or more commonly,

lateritic duricrust.
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The high impact site on the Eeystone yellow class was recorded as
a F 8JF8 type. There are common soil and vegetation
characteristics between the KEeystone vellow class and the F 5JFS
type. The occurence of a high impact plot suggests that a high
potential for P.c. impact is possible on this class where

shallow soils occour.

The kKevstone brown class is dqminated by brown duplex soils with
brown gravelly surfaces over yellow brown clay subsoils.
lLateritic duricrusts occur on the crests and upper slopes of the
class. Both high and low P.c. impact sites were recorded on the
Feystone brown class. The low impact plot occurred on the deep
brown soils associated with this class and had a SJFS type K .
The high impact plot occuwred on shallow lateric duricrust high in
the profile, on F 8JFS type. These results suggest that the
majority of the Heystone brown class is subject to low potential
P.c. impact, except were associated with lateritic duricrust,

resulting in an impeded drainage site of low fertility.

5:.4.13 Streanm Landform unit

Btream categories are classified as minor valleys in the
granitic plateau often upstream from Valleyz. Stream; units
are usually less than 20m deep, often with swampy +floors and

spmetimes without stream channels.
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Snils are composed of gravelly yellow duplex soils on smooth
flanking slopes with some red earths or brown gravelly duplex
s0ils. PFeatty and humus podzols occur on deep sands of the swamp

£1 0.

The forest is usually a mivture of E. marginata, E. calophylla
and E. diversicolor with a scattered understorey of Banksia
grandiz, Agonis flexuosa and Persoonia longifelia. The dense
shrub layer varies with the different mixtures of forest growing
on the site (Churchward et al. 1982). Three plots were

recorded on the Stream, category, two were high impact plots ard

one low impact plot.

The two high impact plots were of the Soufhern Jarrah Forest Gite
type § and F, both of these plots had influences of R Southern
Jarrah Forest Site type also. As the stream, vegetation and soil
description is s0 \.us:u"‘iable.j the S and F site types both can occur
on this unit. The R influence is noted because of the deep sands
present on both these sites. The low impact plot was of the
Southern Jarrah Forest Site type F and was also recorded as

having an R site type influence.

Fram this information the stream can be seen as having varied
so0il and forest structure. There will be therefore a variety of
Southern Jarrah Forest Site types occurring on this unit and

A, sinnanmoni impact will also be varied.
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& CONCLUSTONS

The results of this report test the prediction of P. cinnanmonmi

impact in the Southern Jarrah Forest in three wavs:

a. FPredicting impact using plant indicator species.

b. Predicting impact using Southern Jarrah Forest Site types.

. FPredicting impact using landform and soil types.

6.1 Localised Prediction of £. cinnamont Impact

Emall areas of forest may be tested for potential P. cimnamomi

impact by analysing presence of plant indicator species. However,
the accuracy of this method is not more thah 50% at this stage.
Further studies are being done to increase the accuracy level of this
mathod. The area of forest that may be tested by this method is
limited to the area of forest that may be covered by strip line

survey, together with the practical limitatiohs of time and manpower.

6.2 Broadscale Prediction of P. cinnamoni Impact

The results of this report have shown that certain landforms are
exclusively associated with either low or high P. cinnamemi impact

categories. These landforms, in association with Southern Jarrah
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Forest Site types, may be regarded as the best available information
for predicting P. cimnamomi impact on a broadscale basis. Other
landforms associated with both higﬁ and low P. cinnamowni impact
sites may also be used for predicting P. cirnamoni impact, but

sites tested for impact on these landforms should not vary from
descriptions of soil and vegetation given in the discussion section
of this report. Alseo, not all of the landform mapping units
described on the C.5.1.R.0. maps (Northecliffe to Mt Many FPeaks) were
found in the results and no conclusions can be made about the

landforms that were not found in this survey.

EBroadscale prediction of P. cinnamomi impact is also possible using
Southern Jarrah Forest Site types and large scale colour aerial
photography (70mm and 2Z0mm formats). If Southern Jarrah Forest Gite
tyvpes can be recognised by'characteristics visible from the air (e.g.
F typs récognised by Casuarina and ironstone floaters), then impact
categories may be given to associated Southern Jarrah Forest Site

typeEs.
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Acacia alata

APPENDIX I

PLOT NUMBER .........

Acacia browniana

Acacia divergems

Acacia drummondii

Acacia extensa

Acacia myrtifolia

Acacia nervosa

Acacia pentadenia

Acacia pulchella

Acacia saligna

Acacia urophylla

Acacia stenoptera

Adenanthos barbigera

Adenanthos cuneatus

Adenanthos meissneri

Adenanthos obovata

Aconis flexuosa

Agonis linearifolia

Agonis parviceps

Agonis hypericifolia

Anarthria prolifera

Anarthria scabra

Anigosanthos flavida

Astartea fascicularis

Astroloma ciliatum

Astroloma epacridis

Astroloma pallidum

Baeckia camphorossmae

Banksia attenuata

Banksia grandis

Banksia ilicifolia

Banksia littoralis

Banksia quericifolia

Banksia sphaerocarpa

Beaufortia sparsa

Beaufortia decussata

illardiera floribunda

Boronia crenulata

Boronia denticulata

Boronia gracilipes

Boronia spathulata

Bossiaea eriocarpa

Bossiaea laidlawlana
Bossiaea linophylla

Bossiaea ornata

Bossiaea webbii

Brachysema latifolia

Brachysema praemorsum

Burtonia scabra

Callistemon speciosus

Calothamus lateralis

Casuarina decussata

Casuarina fraserana

Casuarina humilis

Choralaena quercifolia

Chorizema ilicifolium

Clematis pubescens

Conospermum caeruleum

Conospermum flexuosa

Crowea dentata

Cyathachaete aveneca

Dampiera alata

Dasypogon bromeliaefolius

Dasypogon hookeri

Daviesia eordata

Daviesia alternifolia

Darwinia citriodora

Darwinia oederpides

Darwinja vestita

Diapella revolutus




Dodonea_attenuata

APPENDIX I
PLOT NUMBER..eesoso

Dodonea ceratocarpa

r B
Dryandra armata

Dryandra hipinnatifida

Drzandra.carduaceae

Dryandra formosa

Dryandra pivea

Dryandra sessilis

N

Euandra aris

Eucalyptus

picatus

tata
calophylla

Eucalyptus

cornuta

Eucalyptus

decipiens

Eucalyptus

diversicolor

Eucalyptus

guilfoylei

Eucalyptus

jacksoni

Eucalyptus

marginata

Eucalyptus

megacarpa

Eucalyptus

occidentaldis

Eucalyptus

patens

Eucalyptus

rudis

Eucalyptus

staeri

Eucalyptus

wandoo

Gahnia trifida

Gastrolobium

bilobum

forrestii

Gastrolobium

Gastrolobium spinosum

Gompholobium ovatum

Gompholobium polymorphum

Grevillea brownii

Grevillea brevicuspis

Grevillea occidentalis

Grevillea pilulifera

Grevillea pulchella

Grevillea quercifolia

Hakea ambigua

-Hakea amplexicaulis

Hakea ceratophylla

Hakea cyclocarpa

:,Hakea elliptica

Hakea florida

Hakea lasianthoides

Hakea lissocarpa

Hakea

- Hakea prostrata

Hakea ruscifolia

Hakea trifurcata

Hakea undulata

Hakea varia

Hardenbergia comptoniana

Hemiandra pungens

Hibbertia amplexicaulis

ibbertia cunieformis

Hibbertia glaberrima

Hibbertia pulchra

Hovea chorizemifolia

Hovea elliptica

Hypocalymma angustifolium

Hypocalymma robustum

Hypocalymma strictum

Isopogon attenuatus

Isopogon formosus

Isopogon sphaerocephalus

Jacksonia furcellata

Johnsonia lupulina

Kennedia prostrata

Kennedia coccinea

Kingia australis

Runzea recurva
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Kunzea west.ta

Labichea punctata
Lasiopetalum floribundum
Lechenaultia biloba

Lepidosperma angastatum
Lepidosperma tetraquetrum
Leptocarpus scariosis

Leptomeria cunninghamii
Leptospermum crassipes

Leptospermum ellipticum_
Leptospermum erubescens
Leptospermum firmum
Leucopogon australis
Leucopogon capitellatus

Leucopogon concinnus
Leucopogon oxycedrus

Leucopogon pendulus
Leucopogon propinquus
Leucopogon pulchellus
Leucopogon revolutus

Leucopogon verticillatus
Logania vaginalis

Loxacarya fascicularis
Loxacarya flexuosa

Loudonia aurea
Macrocamia reidlei
Melaleuca incana
Melaleuca preissiana
Melaleuca_ scabra
Melaleuca thymoides
Melaleuca viminea
Mesomelaena tetragona
Mirbelia dilatata
Olax benthami

Opercularia hispidula
Orthrosanthos

Oxylobium lanceolatum
Patersonia xanthina
Persoonia longifolia
_Persoonia microcarpa
Petrophile diversifolia
Petrophile linearis

Petrophile longifolia .
Petrophile serruriae
Phylanthus calycinus
Platytheca verticillata
Podocarpus drouyniana
Pteridium esculentum
Pultenea ericifolia
Pultenea reticulata
Scaevola microphylla
Scaevola striata

Sollya leterophylla
Sphaerolobium medium

Stypandra imbricata
Stirlingia latifolia
Strangea stenacarpoides
Sywaphae polymorpha
Styplelia tenuifolia
Tetratheca setigera
Thomosia grandiflora
Thomosia quercifolia
Tremandra stelligera
Trymalium ledifolium
Trymalium spathulatum
Verticordia plumosa
Viminaria juncea
Xanthorrhoea pracillis
Xanthorrhoea preissii
Xanthosia atkinosonia
Xanthosia rotundifolia
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SOUTHERN JARRAH SITE CLASSIFICATION

TYPE X

i. General Description

Low to moderate quality forest (JMB) on deep sands of ridges and

slopes of lower fertility with dense understorey.
2. Occurrrence

These sites are from the high rainfall coastal areas of low to
mbderate dissection. They generally occupy smaller but
scattered areas in moist sites. Type X may occur on landform

types COy, COp, COd, Q, A and HA.
3. Soils

The deep sandy soils have some organic matter accumulation in
the surface which is generally a grey sand and overlays a
leached white sand. There may be some quartz grit and rounded

pebbles through the profile (800mm +).

o~
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SOUTHERN JARRAH SITE CLASSIFICATION

4. Indicator Species

Acacia myrtifolia, Anigozanthos flavidus, Dasypogon
bromeljefolfus, Leucopogon propinquus, Macrozamia riedlei,
Persoonia longifolia and Pteridium esculentum should all be
present. Agonis flexuosa, Bossiaea linophylla, Hovea
elliptica and Xanthorrhoea preissii are generally present
also. Acacia browniana, A. pulchella, Anarthria scabra,
Banksia grandis, Clematis pubescens and Tremandra stelligera

are common.

5. Management

These infertile sites would only have low growth potential. The
moist, infertile soils may be susceptible to dieback but the
impact should be low. Regeneration numbers may be low and can

be difficult to establish in these heavy scrub types.

TYPE N

1. General Description

Low to moderate quality forest (JMB) on infertile sandy podzols,
generally on wet poorly draining uplands and slopes with tall
dense undergrowth, particularly tea-tree. This type includes

sites where karri may be present in low numbers.
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SOUTHERN JARRAH SITE CLASSIFICATION

2. Occurrence

These sites occur mainly in the high rainfall moderately
dissected country, are common in these areas and can occur in
large units. Type N may occur on landform types CRd, Ky, Kp,

MTd, COb, COp, COd, A and HA.

3. Soils

The soils are variable but all have a grey sandy surface, either
fine or coarse grey sand or sandy loam. There is often small
amounts of quartz grit increasing with depth. There is a change
to clayey sand or gradually to a sandy clay at about 300mm with
some lateritic gravel, and then to a yvellowish clay at about
400mm. On the poorer sites drainage is more impeded by

development of a heavier clay layer or hardpan.

4. Indicator Species

Acacia bronwiana is common and some sandier types will have
A. myrtifolia, A. pentadenia and Agonis flexuosa and karri.
Agonis parviceps usually dominates and Banksia grandis.
Boronia gracilipies, Leucopogon australis, Macrozamia riedlei
and Persoonia longifolia are generally present.

Y
v



'15.

SOUTHERN JARRAH SITE CLASSIFICATION

Allocasuarina decussata, Chorizema ilicifolium, Hovea
elliptica, Leucopogon concinuus, L. propinquus, Podocarpus
drouvnianus, Petrophile diversifolia, Pteridium esculentum and

Tremandra stelligera may be present.

On lower slopes and depressions with poorer drainage and sandier
soil E. megacarpa, E. patens and Anarthria scabra occur and
Acacia myrtifolia, Kingia australis and Xanthorrhoea

preissii become more common.

5. Management

The growth potential of these sites would be low to moderate.
Dieback does occur but generally with a low impact. However
with disturbance and opening up of the stand the impact may
become more serious. Regeneration in these scub types is often

sparse and can be difficult to establish.

TYPE P

1. General Description

Low to medium quality forest (JMB), with shallow sandy surface
soils over clay with impeded drainage, on the uplands and slopes

generally with denser, oftFn tea-tree scrub.
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SOUTHERN JARRAH SITE CLASSIFICATION

2. Occurrence

This is a common type in the main jarrah forests of moderate to
high rainfall areas and moderate dissection, but occurs less
frequently north-east of Manjimup. Type P may occur on landform
tvpes CRd, Kp, Lp, MTp, MTd, COy, COp, COd, A, HA and TRc.

3. Soils
Generally soils consist of brown or grey sands or sandy loams
with varying quantities of fine to medium lateritic gravel over

yellowish medium clay or concreted laterite at about 500mm.

4. Indicator Species

Acacia browniana is most common on these sites but Acacia
extensa may occur. Agonfs parviceps is usually prominent.
Banksia grandis, Bossiaea ornata, Hakea amplexicaulis, Hovea
chorizemafolia, Leucopogon propinquus, L. verticellatus,
Macrozamia riedlei, Persoonia longifolia and Podocarpus
drouynianus should all be present. Loxocarya fascicularis,
Patersonia umbrosa, Sphaerolobium medium, Xanthorrhoea gracilis
and Xanthorrhoea preissii often occur. Allocasuarina

fraseriana may occur on some sandy gravel sites.
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SOUTHERN JARRAH SITE CLASSIFICATION

5. Management

Generally thése are poorer sites with moderate growth potent1317
but there can be quite good forest on sites where the sandy loam
surface is deeper. Regeneration numbers can be inadequate on
some sites, and difficult to establish if advanced growth is not
already present. Dieback can be serious with overstorey impact
likely. The feature which distinguishes these sites is the poo}

drainage.
TYPE R

1. General Description

Generally open low quality forest (JMC), on grey sands and
quartz sands in upland depressions, saddles, broad valley heads
and drainage lines in moderately dissected gravelly uplands.

. This type covers a wide range of sites but all with similar
characteristics. Generally they have thick scrub and are

seasonally wet but dry out very quickly in summer.
2. Occurrence
These sites are mostly restricted in area but widespread

throughout the jarrah foregt on many landform types and all

rainfall zones.
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SOUTHERN JARRAH SITE CLASSIFICATION

Type R may occur on landform types Kp, Ks, Lp, Ls, MTp, MTd,

cop, cod, CA, PI, BU, MO, Q, A, HA, QN, TRs and F.
3. Soils

The soils are generglly a dark grey or grey sand, sometimes
loamy sand, overlying sand, often brownish yellow, becoming
paler with depth, often with quartz grit and rubble. Frequently
it becomes a sandy clay at about 1000mm which may be overlain by

a gravel layer or an organic stained hardpan.

4. Indicator Species

Agonis parviceps is generally prominant on these sites.
Acacia extensa, Leucopogon australis, Macrozamia riedlei, and
Persoonia longifolia should be present. Bossiaea linobhylla,
Banksia grandis, Hakea ruscifolia, Loxocarya fasciculata, L.

flexuosa and Podocarpus drouynianus commonly occur.

This type covers a range of similar sites and species such as
Acacia myrtifolia, Adenanthos obovatus, Anarthria prolifera, A.
scabra, Agonis flexuosa, Allocasuarina fraseriana, Anigozanthos
flavidus, Banksia ilicifolia, Boronia spathulata, Dasypogon
bromeliefolius, Kingia australis, Lepidosperma angustatum,
Leucopogon concinuus, Melqleuca thymoides, Pultenea reticulata,
Scaevola striata, Thomasia grandiflora, Xanthorrhoea preissii,

and Xylomelum occidentale, may occur in different situations.



.

L e - -

.19,
SOUTHERN JARRAH SITE CLASSIFICATION

5. Management

These infertile sites would only have low growth potential.
Because of the infertile soils they may be affected by dieback
and the impact can be moderate to high. Regeneration numbers on

this type are often low and would be difficult to establish.
TYPE 1

1. General Description

Low to medium quality forest (JMB) on moist poorly drained sites

with gravelly duplex soils in high rainfall areas.
2. Occurrence

This type is more common in the southern high fainfall areas in
moderately dissected laﬁdséape. It generally occurs on lower
slopes but also on uplands where drainage is impeded. Type I
may occur on landform types CRy, CRd, Kp, Lp, MTp, COyv, COp, cod

and TRc.
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SOUTHERN JARRAH SITE CLASSIFICATION
3. Soils

There is generally a shallow sandy surface over a clayey sand
(sometimes sandy loam) with some quartz grit and small amounts
of gravel increasing with depth to about 50%. This changes to a
sandy clay or clay a£ about 300mm or less with about 30%

lateritic gravel.

4. Indicator Species

Acacia browniana and Agonis parviceps dominate, Banksia
grandis, Kingia australis, Leucopogon australis, L. concinnus,
Macrozamia riedlei, Petrophile diversifolia and Pbdoéarpus
drouynianus should be present. Agonis hypericifolia, Bossiaea
linophylla, Gompholobium ovétum, Hakea amplexicaulis, H.
lasjantboﬁdes, Hovea chorizerifolia, H. elliptica, Leptomaria
cunninghamii, Leucopogon verticellatus, Loxocarya fasciculata,

Persoonia longifolia and XYanthorrhoea gracilis are common.

5. Management

These sites may carry good timber volumes but probably have only
low to moderate growth potential. The sites are similar to Type
P but moister. Dieback is likely to occur and the impact may be
low to moderate or possibly worse with opening up of the stands

and disturbance. Some sites may lack adequate regeneration.
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SOUTHERN JARRAH SITE CLASSIFICATION
TYPE B

1. General Description

Poor quality blackbutt and jarrah forest (JBbtC). On seasonally
wet infertile sands on flats and along drainage lines. Marri is
not common on these sites and there is usually a heavy scrub

layer. Drainage is very poor.
2. Occurrence

This type does not occupy large areas but is common in the
moderate to high rainfall areas of low to moderate dissection.
Type B may occur on landform types COd, CM, CA, A, HA, S3 and

S4.
3. Soils
These soils consist of coarse grey sands, often with quartz

material, sometimes over a light clay or more often deeper sands

with an organic hardpan.
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4., Indicator Species

Agonis parviceps dominates, Pultenea reticulata and Kingia
australis should be present. Adenanthos obovatus, Leptomaria
cunninghamii and Xanthorrhoea preissii are common. Acacia
browniana, A. pentadenia, Leucopogon australis, L. concinnus,
Persoonia longifolia and Podocarpus drouynianus may also

occur.

5. Management

These poor sites have low growth potential, regeneration numbers
are often low and would be difficult to establish in this scrub
type. There is some dieback occurrence and the impact may be

low to moderate.

TYPE F

1. Generél Description

Southern treeless flats and swamps with dense low vegetation and
sometimes with scattered stunted jarrah. These sites are poorly

drained and waterlogged in winter.

-
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SOUTHERN JARRAH SITE CLASSIFICATION

2. Occurrence

There may be only small areas involved but these may become
larger and more common in the south. These sites are in the
high rainfall areas of low to moderate dissection. Type F may

occur on landform types LS, SC, CA, PI and F.

3. Soils

The soils are humic podzols with a thick surface root mat in
fine grey sand with some surface quartz material, over a deep

fine sand becoming darker with depth (to 800mm +) over clay.

4., Indicator Species

Beaufortia sparsa, Dasypogon bromeliefolius, Evandra aristata
and Homalospermum firmum should occur and species such as
Adenanthos obovatus, Agonis parviceps, Anarthria prolifera and

Leucopogon australis are common.

5. Management

Dieback is likely to be a problém in these flats because
although the impact may only be classified as low (understorey
only) it is very noticeab%e on these open flats. The impact may

be high in the jarrah fringes asscociated with these flats.
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SOUTHERN JARRAH SITE CLASSIFICATION

TYPE S

1. General Description

Good to medium quality (JMB+), predominantly jarrah forest of
lower fertility on gravelly podzols often with much surface
laterite rock. These sites are variable in the understorey,

structure and drainage.
2. Occurrence

These sites are generally found in moderately dissected
landscape on thé uplands and slopes of higher rainfall areas.
This type is widespread where lateritic remnants remain. Type S
may occur on landform types BEy, CRy, Ky, Ly, MTy, MTb, COy and.

TRc.
3. Soils

The soils are mostly brownish-yellow loamy sands with about 50%
lateritic éravel and some stone in the profile, changing to a
brownish-yellow light clay at about 500mm. Socils can tend to
greyish sandier textures in depressions and concave slopes, with

less gravel.

~
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4. Indicator Species

Banksia grandis, Bossiaea linophylla, Boronia gracilipes,
Gompholobium ovatum, Grevillea brevicuspis, Hakea amplexicaulis,
Hovea chorizemifolia, H. elliptica, Leptomaria cunninghamii,
Leucopogon yerticjllatus, Macrozamia riedlei, Persoonia
longifolia, Petrophile diversifolia, Podocarpus drouynianus,
Sphaerolobium medium and Xanthorrhoea gracilis are all
generally present. Others which are common on some sites‘are
Acacia browniana, A. myrtifolia, A. pulchella, Agonis
hypericifolia, Bossiaea laidlawiana, B. ornata, Crowea
angustifolia, Hakea lasianthoides, Isopogon sphaerocephalus,
Lechenaultia biloba, Loxocarya fasciculata, Patersonia umbrosa,

Pteridium esculentum and Xanthorrhoea preissii.

In water gaining or wetter sites with impeded drainage soils
will be moister and species such as Adenanthos obovatus, Agonis
parviceps, Kingia australis and Leucopogon concinnus can

occur.

5. Management

These sites have moderate growth potential. Reéeneration
numbers are normally adequate, but may be low on sites with
dense scrub. Dieback does‘occur on these sites and the impacts
may be more serious in moist situations such as depressions or

concave slopes.
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SOUTHERN JARRAH SITE CLASSIFICATION

TYPE T

1. General Description

Good quality forest (JM B+/A) on well drained and moderatel&
fertile, gravelly duplex soils with tall undergrowth of medium

density.
2. Occurrence

These sites are common and can cover large areas of the uplands
and slopes in medium to high rainfall areas of moderate
dissection. Type T may occur on landform types BEy, BEb, PP,

CRy, Ky, Ly, MTy, MTb, COy, V2, V3, S1 and S2.
3. Soils
The soils have a dark grey brown sandy loam surface with some

gravel changing to a generally yellow or brownish clay at about

650mm. There can be considerable laterite rock on some sites.

-~
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4. JIndicator Species

Species to be found on these sites are Clematis pubescens,

Hakea amplexicaulis, Hovea elliptica, Leucopogon verticillatus,
Macrozamia riedlei, Per;oonia longifolia, Podocarpus

drouynianus and Ptéridium esculentum. Others which commonly
occur are Acacia alata, A. browniana, A. pulchella, Banksia
grandis, Hovea chorizemifolia, Leucopogon propinquus, Patersonia
umbrosa and Xanthorrhoea gracilis. Agonis parviceps,

Bossiaea laidlawiana, B. linophylla, B. ornata, Leptomaria
cunninghamii and Sphaerolobium medium may occur on some

sites.

5. Management

These fertile well drained sites have good growth potential.
Regeneration numbers are usually adequate. Dieback may occur

but the impact should be low.

TYPE K

1. General Description

Good quality forest (JMB+) on well drained moderately fertile

7

slopes and uplands. Karri'will often extend on to these sites

in low numbers. There is usually a tall thick understorey.
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2. Occurrence

This type becomes more common south of Manjimup in the high
rainfall areas in moderate to steeply dissected landscape. Type
K may be found on landform types BEb, CRb, Kb, MTb, COb, V1, V2{

-V3 and S1.

3. Soils

)
The soils are generally grey sandy to a brown sandy loam surface
with up to 50% lateritic gravel and/or quartz grit changing to
clay, or sometimes sandy clay, with some grit and gravel at

about 600mm.

4., Indicator Species

Agonis parviceps is often prominant on these sites and

Boronia gracilipes, Macrozamia riedlei and Pteridium
esculentum should occur. Acacia browniana, Allocasuarina
decussata, Banksia grandis, Chorizema ilicifolium, Crowea
angustifolia, Lasiopetulum floribundum, Leucopogon
vertici{latus, Persoonia longifolia, Podocarpus drouynianus and
Tremandra stelligera are common. Acacia pentadenia,

Leucopogon australis, L. concinnus, L. propinquus and

Petrophile diversifolia may also occur,
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5. Management

These sites have good to very good growﬁh potential. There may .
be some dieback 6ccurrence on these sites, but the impact should
be low. .Regeneration can be difficult to establish in the
heavier scrub sites, if adequate advanced growth is not already
ﬁresent. These sites are distinguished from Type N by the
deeper loamier soils, better drainage and presence of more karri

type elements.
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