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1 Introduction 

1.1 Background 

Forest Management Branch within the Department of Environment and Conservation 
(DEC) has been engaged by Hanson Construction Materials Pty Ltd (Hanson) to map the 
occurrence of Phytophthora cinnamomi on the Hanson Red Hill Quarry site in Red Hill. This 
report details the process and results of mapping Phytophthora cinnamomi and establishes 
Phytophthora cinnmomi presence or absence.  

Two areas within the boundary of the Red Hill Quarry were interpreted as well as a linear 
survey on all internal tracks around existing operations and throughout the property.  

 

1.2 Location and Size of Areas 

The quarry is located adjacent to Toodyay Road approximately 10 kilometers north east of 
the Roe Highway/Toodyay Road intersection, north east of Midland. 

The Red Hill property (Lot 11) extends from Toodyay Rd in the south to Weir Road in the 
north. The majority of property is bounded by unnamed forest tracks and in some parts 
fenced. In total the property is 815 hectares. 

The total area surveyed for Phytophthora cinnamomi at the quarry is 226.5 hectares which 
includes all internal tracks  with a width of 25 meters either side and two small polygons 
one at 72 hectares and the other at 8 hectares in size.   
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2 Methods 

2.1 Historical land use and past disturbance 

There has been quarrying operations at the Herne Hill/Red Hill site since the early 1960’s. 
The location of the quarry is on the Darling Scarp which yields rocky granite outcrops and 
steep slopes. 

The forest types on the Darling Scarp are those of Jarrah with some Wandoo. The forest is 
characterised by species including Eucalyptus marginata, Banksia grandis, Macrozamia 
reidlei, Xanthorrhoea preissii, Xanthorrhoea gracilis and some Eucalyptus wandoo.  

Due to certain characteristics of the Perth hills, the disease caused by Phytophthora 
cinnamomi, is expected to range from low to very high impact and to be strongly associated 
with roading and other man made disturbances in these areas. Its effects are also greatly 
increased in areas of higher rainfall.  

Fire history and harvesting information was sourced from the DEC corporate records. 
Records indicate no harvesting or fire information for the Red Hill site.  

2.2 Interpretation 

Field interpretation commenced in September 2007 and followed the standard methods 
and operating procedures described in the document titled “Volume 2 - Phytophthora 
cinnamomi and disease caused by it: Interpreter guidelines for detection, diagnosis and 
mapping” (CALM 2001).   

There has been no previous formal dieback surveying done at the Red Hill site according to 
DEC records although Landform Research has visually assessed for and commented on 
presence of dieback in various documents (e.g. Annual Environmental Reports and 
management plans). An initial interpretation was carried out which involved walking through 
the forested areas inside the two polygons, observing any recent plant deaths that were 
apparent and looking for patterns associated with the presence of Phytophthora 
cinnamomi. Also all the tracks were interpreted by linear means which involves walking 
along them observing any plant deaths and in some cases sampling them. 

Non-differential, hand-held global positioning system (GPS) receivers were used for 
navigation and to record survey boundaries and waypoints within the areas. Waypoints 
were recorded to indicate Phytophthora cinnamomi related deaths or points in areas of 
uninfested vegetation. Waypoints were recorded along the way to signify any of the three 
categories at that location. 

 

The three categories used in the interpretation process are uninfested, infested and 
uninterpretable. The definitions are below. 

1. Uninfested – no plant disease symptoms were observed that were consistent with the 
presence of Phytophthora cinnamomi. 

2. Infested – symptoms of the disease where present on plants. 

3. Uninterpretable – insufficient indicator species present to be able to observe the 
presence or absence of Phytophthora cinnamomi. 
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2.3 Demarcation 

The boundaries between the ‘infested’ and ‘uninfested’ areas were demarcated in the field 
using wide “Day-glo” orange coloured flagging tape. They were recorded using GPS 
receivers as a track.  The end of a demarcation line was indicated by tying the tape twice 
(at different heights) around a tree.  Along the demarcation line, tapes were tied once 
around trees at a visible height, with the knots facing the infested area.  

The line was taped with a 15-20m buffer to the last visible symptom to ensure that cryptic 
Phytophthora cinnamomi disease is within the demarcation. Uninterpretable was also 
demarcated with narrow white tape with no buffer and knots facing the category and is 
clearly indicated on the occurrence map. The majority of the uninterpretable is on the steep 
slopes of the scarp. 

 

2.4 Soil and plant sampling 

There were a total of twelve samples taken in the forest areas of the property. Figure 1 is 
an example of the sampling process. Methylated spirits is used to clean the sample tool to 
the appropriate standard ensuring no infection of the sample from the previous one taken.   
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3 Results 

3.1 Disease Distribution 

Due to a lack of species that indicate Phytophthora cinnamomi presence the sections of the 
property that lie on the steep slopes of the scarp are uninterpretable. This means that most 
of the tracks and a large part of the larger polygon are uninterpretable. Areas upslope, 
including ridges, have indicator species that you would normally expect to find in the Jarrah 
forest, and were able to be interpreted.  

As is often the case infestation is associated with roads, tracks, powerlines and other 
manmade influences. The main area of infestation is associated with the powerline and 
tracks inside the smaller polygon. The other infestations are also associated with tracks. 
The western most infestation (situated east of the Herne Hill Quarry) is associated with a 
gravel pit. 

Significant parts of the polygons interpreted are uninfested. Some of the tracks and the 
powerline also remain uninfested but are at risk of becoming infested if access is not 
controlled and vehicle movement is not done hygienically.  

Uninterpretable areas adjacent to infested areas have a potential to be infested but will not 
indicate so.  

 

Category Area of each Category 
(ha) 

Uninfested  62.5 

Infested 7.1 

Uninterpretable 156.6 

Total 226.2  

3.2 Disease expression and impact 

The disease expression ranged from subtle to obvious in the areas interpreted. Two of the 
infested areas had black gravel which as a result intensifies the effects of Phytophthora 
cinnamomi due to a greater amount of heat attracted to the ground. This resulted in better 
expression and higher impact. 

The infested area inside the smaller polygon and the section of track to the north indicated 
more subtle expression and a lower impact of Phytophthora cinnamomi. The infestation in 
the gravel pit was harder to determine. Mostly only Dryandra sessilis was present. This 
plant is an indicator to Phytophthora cinnamomi, but with no other vegetation around it is 
difficult to determine expression and predicted impact. 
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3.3 Sample Results 

 

The twelve samples taken during the interpretation yielded both positive and negative 
results. Seven of the samples returned a positive for Phytophthora cinnamomi. All these 
results were expected based on field interpretation and observations, except samples 4 
and 12. The following two tables represent a variety of information on the samples taken.  

Table 1 below indicates number of samples taken, species botanical name with their GDA 
reference, sample number and the result. 

Table 1. 

 Date  NO_ Plant 
Sampled 

Northing Easting Result 

16.09  1 Xanthorrhoea 
gracilis 

6477 795 412 777 CIN 

16.09 2 Xanthorrhoea 
gracilis 

6477 802 412 870 CIN 

16.09 3 Dryandra 
sessilis 

6477 861 412 951 NEG 

16.09 4 Dryandra 
sessilis 

6477 783 4412 971 CIN 

16.09 5 Xanthorrhoea 
presseii 

6477 560 412 855 NEG 

23.09 6 Banksia 
grandis 

6481 141 412 275 NEG 

01.10 7 Dryandra 
sessilis 

6478 295 412 042 CIN 

23.09 8 Dryandra 
sessilis 

6481 008 412 373 NEG 

23.09 9 Dryandra 
sessilis 

6481 204 412 558 NEG 

23.09 10 Xanthorrhoea 
presseii 

6480 695 413 043 CIN 

23.09 11 Xanthorrhoea 
gracilis 

6481 098 413 746 CIN 

01.10 12 Dryandra 
sessilis 

6478 403 412 438 NEG 
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Table two indicates the samples taken and number of positives and negatives and their indicator 
species death class. 

Table 2. 

ISD P. cinnamomi 
positive 

ISD P.cinnamomi 
negative Species 

 
No. of 

sample 
No. 

positive 

Positive for 
P.cinnamomi 

(%) M C S I M C S I 

Banksia  
grandis 

1 0 0 0 0 0 0 0 0 0 1 

Dryandra 
sessilis 

6 2 33 0 0 2 0 0 0 2 2 

Xanthorrhoea 
presseii 

2 1 50 0 1 0 0 0 0 0 1 

Xanthorrhoea 
gracilis 

3 2 100 1 0 1 0 0 0 0 0 

TOTALS 12 5  50 1 1 3 0 0 0 2 4 

Indicator species deaths (ISD) class identifies the death of plant, whether it is recent or not by the 
following categories: 

� Multiple; whereby deaths are recorded from more than one species of plant. 

� Cluster; deaths are of one species and are close together with other deaths. 

� Scattered; deaths are of one species and appear random with no set pattern. 

� Isolated; one species of death with no others observed in vicinity 

 

 



   

 

Page 7 of 8 

4 Conclusion 

A total of 226.2 hectares were interpreted at the site of the Hanson Red Hill Quarry in Red Hill. The 
property is largely uninterpretable but has Phytophthora cinnamomi present in five different 
locations. There are significant areas of uninfested along some of the tracks and within the 
polygons interpreted. The infested areas are associated with tracks, powerlines and a gravel pit. 
To minimise further spread of infestations it advised that unused roads are blocked or that vehicle 
movement is done in a hygienic manner i.e. with appropriate clean downs and signs. 

A map of the occurrence is provided with this report.  Due to the capacity of Phytophthora 
cinnamomi to spread either autonomously or through uncontrolled vectors, the map boundaries 
should be re-checked before operations proceed if the map is more than one year old (December 
2008). A complete interpretation must be done after three years (December 2010). 

Operations in this area will need to comply with relevant hygiene management measures if human 
vectoring of the pathogen is to be prevented (as described in “Volume 1 Phytophthora cinnamomi 
and Disease caused by it: Management Guidelines CALM 2000). Vehicle movement is to be 
controlled and determined by the condition of the soil. “Clean on Entry” rules should be applied to 
vehicles entering uninfested areas. Wash down units should be available for movement into 
uninfested areas under moist soil conditions.  Run off from wash down points should drain into 
infested areas to prevent further spread of the pathogen.  Dry soil access can be permitted, 
provided all vehicles are Clean on Entry to uninfested areas. 

29th February 2008 

Gavin Clapperton 

A/Disease Hygiene Coordinator 

FMB Bentley 

(08) 94230 2954 

0407 083 337 



   

 

Page 8 of 8 

5 References 

Department of Conservation and Land Management (2000) Phytophthora cinnamomi and disease 
caused by it.  Volume I Management Guidelines 

Department of Conservation and Land Management (2001) Phytophthora cinnamomi and disease 
caused by it.  Volume II Interpreter guidelines for detection, diagnosis and mapping 

Havel, J.J. (1975) Site Vegetation Mapping in the Northern Jarrah Forest (Darling Range).  2.  
Location and Mapping of Site-Vegetation Types. 

Botanic Gardens Trust Sydney NSW. Armillaria root Rot – fact sheet. 
http://www.rbgsyd.gov.au/information_about_plants/pests_diseases/fact_sheets/armillaria_root_rot  

 



MAGNETIC
DECLINATION

GN
TN

MN

GRID
CONVERGENCE

AUSTRALIAN HEIGHT DATUM 1971.
SWAMP

DAM

POWERLINE, PYLON No.

WATER POINT

LOADING RAMP

313

PROJECTION:

HORIZONTAL DATUM:

VERTICAL DATUM:

R

W

2 LANE SEALED ROAD

2 LANE UNSEALED ROAD

VEHICULAR TRACK

1  LANE SEALED ROAD

1  LANE UNSEALED ROAD

REFERENCE TREE

HYDROLOGY

CONTOUR (5 metre intervals) 

SPOT HEIGHT 69

69
EZ

3

PHYTOPHTHORA CINNAMOMI

BOUNDARY OF INTERPRETATION

THIS MAP IS COPYRIGHT.  APART FROM ANY USE PERMITTED UNDER
THE COPYRIGHT ACT, NO PART MAY BE REPRODUCED BY ANY PROCESS

WITHOUT THE PERMISSION OF DEC

PREPARED BY THE FOREST MANAGEMENT BRANCH UNDER THE DIRECTION OF

OCCURRENCE MAP

Interpreted using strip line survey.

  GEOCENTRIC DATUM AUSTRALIA 1994.

GDA

TRANSVERSE MERCATOR C.M. 117 E ZONE 50

0  13’42"o

http://www.agso.gov.au/oracle/geomag/agrfform.html

NREV

O
G

M E N T

O
F

AI
L

A
RTSUANRE

T
S

E
W D  E  P  A  R  T  M  E  N  T     O  F

If Magnetic Declination is important for your purposes local
Magnetic Declination calculations can be carried out at the

GeoScience Site.

Quoted at an average of
-3 Degrees.

Categories Area ha Notes

Product Code Complete
Date

Recheck
Due

Expiry
DateInterps Digitised

Initials

Areas that have had an Operation in them become 

unreliable and should be checked prior to Further / New 

activities.

P.cinnamomi.symptoms which indicates the presence of 
Determined by a qualified Interpreter to be free of plant disease

P.cinnamomi

P.cinnamomi.

INFESTED

Where susceptible plants are absent or too few to enable the
interpretation of presence or absence.

Determined by a qualified Interpreter to have plant disease 
symptoms consistant with the presence of

UNINFESTED (PROTECTABLE)

UNINTERPRETABLE (PROTECTABLE)

Boundaries captured using GPS.

MAP METHODMAP METHOD

MAP LIMITATIONSMAP LIMITATIONSAGE LIMITS FOR THIS MAPAGE LIMITS FOR THIS MAP

PRODUCT VERSION STATEMENTPRODUCT VERSION STATEMENT

MAP LEGENDMAP LEGEND

AREA STATEMENTAREA STATEMENT

LEGENDLEGEND

E N V I R O N M E N T A N D C O N S E R V A T I O N 

The smallest areas of interpretation that can be portrayed

on this map are 1 millimetre in diameter, representing 

20.0 metres diameter on the ground. 

Areas less than this are symbolised to this size.

Occurence 10/12/07 GC - 11/02/08 10/12/08 10/12/10Red Hill Quarry GC

Map Boundaries should be checked before Operations 

proceed if this map is older than 1 year ( December 2008 ). 

 

This map should not be used if it is older than 3 years 

( December 2010 ). 

THE DIRECTOR GENERAL OF THE DEPARTMENT 
OF ENVIRONMENT AND CONSERVATION, WESTERN AUSTRALIA.

62.5

156.6

7.1

226.4

UNINFESTED 

UNINTERPRETABLE 

INFESTED 

TOTAL AREA 

METRESMETRES

SCALE  1 : 20 000

0 1000500 500250

6 481
6 480 000m

N
6 479

6 478
6 477

6 476

409 410 000mE 411 412 413 414 415 416

Occurence Map v1 11/02/08

WEIR ROAD

PADBURY

AVENUE

ADDRILL ROAD

ROAD
HARDWICK RD

LOTON

RD

LOGUE RD

N     ROAD

M
O

O
R

E
R

D

LIAM STREET

R
D

R
A

N
G

E
R

D

STOCK

ROAD

ROAD

B
R

O
M

LE
Y

R
O

A
D

C
A

M
P

E
R

S
IC

MORTIMER  NEW  RD

NEWMAN    RD

ROAD

TOODYAY

ROAD

ROAD

S
C

O
T

T
S

T

OLD

TOODYAY

RD

R
O

AD

BURGESS

2

3
R 44664

12602

1

6

6

106
151152

74

51

193

52

166

198

11

150

153

14165

5199

11

12

81

1

R 35759
9908

2

1110
9876543

2
1

66 65 64 63

801

801
62

616059

34 33 32 31

585756555453

40 39 38 37 36 35

342

32

500

R 7537

11664

R 7537
11664

81

1317

150

62

62

11
65

64

62

72

82

81

54
51

104
301103

65

104

204

17

203

16

202201

101

200

102

199

103

1

46

47

48

49
1

316317

318

18

101100

3

111

110

7

6

4948333435363738

60

404142

2

20

13 14

10

303

21

304

12

15

3130262524232221 27

233

236

285

263

237
238

190

229 230

209

226

213214

225

215216

223

231

224

212

451

46 1

188

202

43

16 17

4946
6441

42

34

7

32 33

11 22
23

15 18

7
45 50

5144
43 52

53

52

69

51

70

50

71

49

72 73

8

7

47

74

1
2

39

46

75

40

45

76

41

44

77

42

217

10

222

2

208218

219

220

221

3

4

2288

2

8

191

186
7

189
94193

183

192

184185
188

7
177178

06

163

1

2

148

162

149

161

170

150

160

5

153
154

156
157
158
159

3

4

279278277
276

5

273
272 270

268

280

246

1

241
239

271

243

242
2

253252
2512502

1

265 264

262

232
2 234

267 266

281 282 283 284

254

257258259260261

290 289 288 286287295 291292293

3

2

1

11

123

0
2

100

297R 319988883301

53

299

18

54

55

300

39

67

5

6

7

315

22

302 301

7

9

500

6

8

205

302

6233

408 25

57
39
38

5837
5936
6035
61

7
276
285
294
303
312

187

13

22
2
3

4 5

88 87 86 85 84 83 82 81 80

4

14

50

53

55

3 4

78

7980

70

71

73

74

75

76
77

61

63

66 67
68

69

21 22

3

61

R 7537

151

100

107 108

43

78

501

41
39

501
R 31595

0 2

1

54

37

110

30 31

443 444

800

801

506 505

R 7537

11664

801

34

12

11912

134

1

10

75

78

147

250

321

319

320

314315

302

Baskerville

Red Hill

140 145 150 155

157

160

162

165

167 170 175 180

132kV

132kV

gate

NORTHERN TERMINAL-NORTHAM 81

NORTHERN TERM

tank

tank

tank

tank

tank

tank

tank
tank

tank

tank

tank

tanktank tank

tank

tank

tank tank

tank

tank
tank

tank

tank

tank

tank tank

tank

tank

tank
tanktank

tank

tank
tank

tank

tank

tank

tank

tank

tank tank
tank

tank

tank tank

tank

tank
tank

tank
tank
tank

tank

tank

tank

dra
in

drain




