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SUbject: 

Attachments: 

Follow Up Flag: 
Flag Status: 

Hi Roland 

Foster, Jason 
Tuesday, 31 January 201712:35 PM 
Mau, Roland 

Request for comment- Draft procedures for the identification, assessment and 

demarcation of old growth forest 
Public nomination form_31 January 2017,docx; OldGrowth procedures_Draft_3l 

January 20l7,docx 

Follow up 
Flagged 

Please find attached for your comment the final draft procedures for the identification, assessment and 
Mmarcation of old growth forest as required by the Forest Management Pla~, Note that there are still 
_me minor formatting glitches which will be corrected prior to the document s flnallsatlon, 

As you are aware, the current FMP provides for the department to assume responsibility for the public 
nomination process, once these guidelines are endorsed, This was proposed to assist freeing up the 
Commission's staff resources so that a focus can be placed on a range of other priorities, particularly now 
with a merged Conservation and Parks Commission, 

Background 

Management Activity 6,3 notes that the department will consult with the Conservation and Parks 
Commission prior to finalising this document. 

You will note that this draft procedure has some differences to the approach that has been currently 
applied by staff at the Commission, 

Importantly, both the Commission and the Department use the same definitions of old-growth forest when 
assessing the status of areas for potential unmapped old-growth forest in areas nominated by the public or 

aior to disturbance,operations, However, there are differences in the field survey techniques appliedby 
"'IIIII!P!'e department, which have been designed to improve survey effiCiency by maximising the use of aerial 

photography techniques and applying a targeted, systematic sampling for disturbance characteristics in the 
field. This refined technical approach builds on the results and experience gained during almost 10 years of 
routine survey for unmapped old-growth forest during the previous Forest Management Plan. 

In respect to the form for public nominations requesting an assessment of the old-growth forest status of an 
area - this has been streamlined so that the Policy / Project Officer position within FEM Division will be the 
central contact point to receive the public nominatfons and on-forward them to FMB for consideration, It is 
proposed that this would be included on the department's website once finalised. 

Upon receipt of a nomination, if a desktop analysis confirms the need for a full review of the area then the 
disturbance proponent (usually FPC) would be advised of the need to defer any disturbance activity within 
the area until the status is reviewed, Once completed, the nominee would be provided with a copy of the 
review report and final determination, 

Any changes ariSing through the year to the old-growth status of areas will be published to the web as part 
of the annual publication of a map (required under Management Activity 6,1), 

I am looking to finalise these guidelines as soon as practicable and would appreciate your support by 
having any comments back from you/your staff by no later than 10 February. 
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Happy to discuss. 

Jason 

,.Iason Fosler 
f\IDlrector FO:-6St and Ecosystenl :k3nagement 
Department of Parks and W i!diife 'i 7 Dici: 

• 
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From: Foster, Jason 
Sent: 
To: 

Friday, 10 February 2017 4:09 PM 
Mau, Roland 

Cc: 
Subject: RE: Request for comment- Draft procedures for the identification, assessment and 

demarcation of old growth forest 

Noted, thanks Roland I appreciate the follow up. 

I look forward to receiving your staff's comments at your earliest convenience so that I can adequately 
address any concems that may be raised, particularly providing further assurances that the guidelines 
have been developed consistent with relevant criteria (national/international). 

Cheers 

Jason 

From: Mau, Roland 
Sent: Friday, 10 February 2017 4:01 PM 
To: Foster, Jason <Jason.Foster@DPaW.wa.gov.au> 
Subject: RE: Request for comment- Draft procedures for the identification, assessment and demarcation of old 
growth forest 

Hi Jason, 
As discussed earlier this week, a superficial review of the draft procedures for the identification, assessment and 
demarcation of old growth forest by staff of the office of the Conservation and Parks Commission indicated a 
significantly different approach taken in this procedure than had been anticipated. Advice I have received 
recommended that the outstanding audit on old growth forests (a resolution by the Commission) be initiated by this 
office which would subsequently provide the necessary information to provide adequate input into the finalisation 
of the draft procedures. The Chair has endorsed that the audit proceed and I will be in contact with a draft audit 
plan as per MOU between CPC and DPaW for periodic assessments. 
You requested I provide you with comments on the draft. I have tasked the OCPC staff to provide a written response 
to me for review. We are anticipating to get this response to you by Friday 24 February. Note that this timeframe is 
required due to staff absences and existing commitments. 
Please feel free to discuss further with me if required. 

Regards 

Roland Mau 
Director, Office of the Conservation and Parks Commission 
Block 11, 17 Dick Perry Avenue 
Technology Park, Western Precinct 
KENSINGTON WA 6151 
Phone: 
Mobile: 

www.conservation.wa.gov.au 
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...... 
From: 
Sent: 
To: 

Cc: 
Subject: 

Follow Up Flag: 

Due By: 
Flag Status: 

Hi Roland 

Thank you for your comments . 

Foster, Jason 
Tuesday, 28 February 2017 1:10 PM 

Mau, Roland 

FW: OCPC response 24 Feb 2017 RE: Request for comment- Draft procedures for 
the identification, assessment and demarcation of old growth forest 

Follow up 
Wednesday, 1 March 2017 9:30 AM 
Completed 

. am concerned that it has been incorrectly implied that the Department is attempting to subvert the old
growth review process to make available areas for harvest. This is incorrect and is a misrepresentation of 
the draft procedures forwarded for comment. 

The Department is meeting its responsibilities for policy decisions around old growth forest and 
implementation of the Forest Management Plan 2014-2023. 

These guidelines look to provide a necessary guidance framework which is consistent with state, national 
and international standards for defining and assessing old growth forest values. 

As I have indicated, I would be very pleased to brief you and the Chair of the Commission (and 
Commissioners) providing background and rationale for the draft procedures. 

A detailed reply to address and correct the misunderstandings represented in the comments will be 
provided in due course. 

Regards 

Jason 

Jason F ost€or 
ftJDirect( .... Foresi and ECC&YSien1 Manz:£;€:meot 

, F'E'!TY .Cl.vr:~n u6 !< ensin<;;tcn \NP, 61 51 

From: Mau, Roland 
Sent: Friday, 24 February 2017 4:55 PM 
To: Foster, Jason <Jason.Foster@DPaW.wa.gov.au> 
Cc: Mau, Roland <Roland.Mau@conservation.wa .gm'""I>· 

Subject: OCPC response 24 Feb 2017 RE: Request for comment- Draft procedures for the identification, assessment 
and demarcation of old growth forest 

Hi Jason, 
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Thank-you for the opportunity to comment on the draft guideline. It is good to see the progress being made towards 
the finalisation of the old growth identification, assessment and demarcation procedures. We recognise the 
opportunities for efficiencies and improvement in assessment process based around the application of new 
technology. Please find below a number of pertinent issues that we have identified that needs further 
consideration . We acknowledge some ambiguity underpinning alternative definitions of old-growth and thus how 
nominated areas should be assessed 

Definitions of old-growth 
Under the National Forest Policy Statement (Commonwealth of Australia, 1992) old-growth is defined as forest that 
is ecologically mature and has been subjected to negligible unnatural disturbance such as logging, road construction 
and clearing. The definition focuses on the forest in which the upper stratum or overstorey is in a late mature or 
senescent growth stage. This definition implies that two conditions must be met for a stand to qualify as old-growth: 

a. ecological maturity; and 

b. minimal unnatural disturbance. 

The former Conservation Commission of Western Australia (Ce) was guided by the definition of old-growth in its 
Forest Management Plan (CCWA, 2004), which is the same as that used in the National Forest Policy Statement. This 
old-growth forest definition has been carried forward in the current Forest Management Plan 2014-2023 (FMP). 

Under the Western Australian Regional Forest Agreement (RFA, 1998) the working definition for jarrah forest is 
uncut forest or forest subject to minimal disturbance and that is not affected by Phytophthora cinnamomi. This . 
definition is a notable departure from the National Forest Policy Statement - the requirement for ecological maturity 
has been omitted. The Office of the Conservation and Parks Commission (OCPC) understands that the working 
definition was developed as a pragmatic response to the constraints posed by available spatial information, in 
particular, the limitations of growth stage mapping undertaken in the 1960s for timber assessment. It also has a 
reasonable biological basis - mostjarrah stands that meet the minimal disturbance criterion also have a high 
proportion of ecologically mature stems. However, regrowth-dominated stands with minimal unnatural disturbance 
are occasionally observed. Under a strict interpretation of the RFA working definition these stands would be 
considered old-growth. 

Contrasts in the RFA working definition and the Conservation and Parks Commission's FMP imply the potential for 
different protocols for assessing and delineating old-growth forest. Under the RFA working definition, it may be 
sufficient for a stand free of Phytophthora cinnamomi to qualify as old-growth if it contains less than some specified 
level of disturbance. Under the FMP, a stand would need to satisfy a disturbance threshold and an ecological 
maturity threshold. 

The former Commission resolved to interpret old-growth forest consistent with the FMP. That is, it assumes that in 
order to qualify as old-growth a stand must satisfy a disturbance threshold and an ecological maturity threshold. As 

~ 
a descriptor of disturbance, the density of stumps is used. For ecological maturity, stands must comprise a high 
proportion of mature or senescent stems in the upper stratum. In its canopy assessments, the Commission has 
directly sought to collect and publicly report on the size (diameter at breast height), species and relative 
development stage of individual sample trees to establish an on-ground estimate of the mature component of the 
stand, in order to satisfy an ecological maturity threshold with data to support these findings. 

However, in relation to the defining whether a stand is 'ecologically mature' (as per the FMP) rather than directly 
measuring the mature component to estimate ecological maturity, the Department proposes to measure the 
regrowth component of the stand to determine areas as not old-growth forest as follows:-
'Experience in the range of jarrah forest types indicates that areas with a regrowth component comprising greater 
than 40 per cent of the total canopy cover will almost always be designated as not Old-growth forest, provided that 
the regrowth component is a direct result of disturbance activities' (refer to page 14 of the draft procedure). 
Remotely measuring only the regrowth component introduces assumptions on the accuracy of whether the 
remainder of the stand (presumably the mature component) satisfies the ecological maturity threshold. 

Notwithstanding the potential for alternate views, it is also important to recognise that the Department has been 
prepared over time to significantly shift its position in relation to the use of stumps as a disturbance indicator. When 
the proposal to use a stump threshold was first proposed by the former Conservation Commission, the Department 
advised against that stating, 'I note the Commission's proposal to use the presence of more than two to five stumps 
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per hectare as a criterian in the assessment of old-growth status. A count of the number of stumps per hectare was 
not used by CALM as a criterion or threshold to determine the old-growth forest status of forest ore as. CALM believes 
that specifying a number of stumps per hectare is problematic, given the natural range in forest density and spatial 
pattern across the geographic range of the species, and the variability in silviculturol practices applied over the 
decades.' (see extract in attachment 1). 
In the intervening years the Department has moved significantly from this stated position to a position whereby it 
proposes to use structural changes in the canopy and a stump threshold for mapping old-growth forest areas. This is 
an important shift in conceptual alignment with the Commission which will assist in achieving consensus. 

Further discussion is required, in relation to the Department's proposed approach in three key areas: 
1. stump threshold in jarrah forest; 
2. old-growth forest boundary demarcation; and 

3. protocols for consultation. 

1. Stump threshold in jarrah forest 
There is an inconsistency in departmental approach for jarrah forest assessment. Although the Commission has not 
until now been provided with the procedure it was clear from the individual block reports provided by the 
department that a threshold of less than 5 stumps per hectare was commonly used in jarrah forest rather than the 
less than five stumps per 2 hectares (less than 2.5 stumps per hectare) which has been put forward in the draft 
'rocedure as detailed in the extract below:-
'In western jarrah forest a threshold of less than 5 stumps per two hectares indicates a minimally disturbed area. 

Based on analysis of historic inventories and field observations across the range of areas assessed for old-growth 
forest in the last decade, this scale of disturbance results in a change in the mature crown cover of greater than 12 
per cent, and provides sufficient space for regrowth to persist. In eastern jarrah forest a threshold of less than 3 
stumps per two hectares generally indicates a minimally disturbed area-' (DPaW Droft procedures for the 
identification, assessment and demarcation of old growth forest). 
Inconsistencies in stump thresholds applied is demonstrated in the following individual compartment assessment 
reports provided to the former Commission:-

Warrup 02 
"all 2 hectare polygons (a combination of 4 half hectare cells) with no stumps were classified as undisturbed, those 
with 9 stumps or less per 2 hectares were classified as minimally disturbed and thase with 10 ar more stumps per 2 
hectare were classified as more than minimally disturbed-" 
(DPaW Review of status of potential old-growth forest Warrup 0210 - January 2012) 
Warrup 08 
'2 hectare polygons (0 combination of 4 half hectare cells) with no stumps were classified as undisturbed, those with 
? stumps or less per 2 hectares were classified as minimally disturbed and those with 10 or more stumps per 2 
hectare were classified as more than minimally disturbed-' 
(DPaW Review of status of potential old-growth forest Warrup 0210 - January 2012) 
Furthermore the former Commission was notified by the Department that a consultant had advised that areas with 
4 or more stumps per hectare should be regarded as more than minimally disturbed as follows:- "Areas with 4 or 
more stumps per hectare should be regarded as more than minimal disturbance, as this represents a substantial 
change in the mature canopy of at least 12%." (see extract in attachment 2). It was further explained that the 12% 
figure was derived from the following:-

• Removing an average tree >50 cm dbh has an impact on the 'mature' (>sOcm dbh) crown cover of about 3%; 
• Therefore, the effect of removing 4 average trees >50 cm dbh can be multiplied out to an overall effect on 

crown cover of about 12%. 
If we set aside momentarily the set of judgements and assumptions around the 'significance' of the introduction of 
this 12% figure into the criteria for jarrah old-growth determination, and concentrate on the information presented, 
then it seems that the Department is now proposing that 2.5 stumps per hectare (rather than 4 stumps per hectare) 
results in a 12% change in mature crown cover. It is not clear from the information presented what the basis for this 
shift in position may be. 
This change raises a couple of questions: 

• what is the statistical basis for using a 12% change in mature canopy as more than minimal disturbance? 
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• What is the rationale in decision-making that surrounds the determination to make it less than 12% and not 

less than or equal to 12%? 
That decision alone has profound ramifications for the mapping of old-growth forest as detailed in the draft 
procedure and discussed in the following section. 

2. Old-growth forest boundary demarcation 
There are a series of steps being proposed by the Department relating to the way in which the boundary of the 
forest patch is defined which requires further discussion. The threshold figure proposed to be used in jarrah is less 
than 5 stumps per two hectares. Because there cannot be 2.5 stumps per hectare, or 1.25 stumps per half hectare, 
the guidelines suggest to further round the threshold down to 1 stump per half hectare. This has a compounding 
effect when applied in combination with mapping at the half hectare scale. As a result, when mapping from the half 
hectare pixel size occurs, the maximum stump count at the 2 hectare level cannot be greater than 2 stumps per 
hectare, even though logic would suggest that under the Departments own threshold, 3 stumps per hectare should 
be old-growth forest. And yet even an area that is unambiguously old-growth forest at 3 stumps per hectare cannot 
meet the ruleset threshold suggested by the set of decisions being proposed. 

The former Commission when tasked with mapping old-growth forest boundaries, took the fundamental stance of 
ensuring that adequate protection of old-growth forest was paramount in defining boundaries. The example 
provided in the procedure appears to have an objective to minimise the outcome regarding old-growth forest 
extent. This is best demonstrated by applying some alternate scenarios. While the threshold being applied in the 
example is disputed by the OCPC, for the sake of furthering this separate issue of boundary demarcation, the OCPC 
advises a method employed in old-growth forest assessments to help provide a rule of thumb estimate of an old
growth forest boundary starting point. 

Using the example figures from the draft procedure the OCPC has digitised the images and drawn a freehand 
boundary of an area in green which is assumed to be undisturbed from logging (free of stumps apart from one 
outlier stump on the northern section). As presented in the following figure with the boundary in red being the area 
proposed in the proposed draft procedure to be the final old-growth forest boundary:-

i";'; '- ---;----'-;l ". • I e ·- ___ ~ I l'~--''';-'< 
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As can be seen in the graphic less than half of the undisturbed area in green is captured within the Department's 
proposed old-growth forest boundary in red. 
Then using less than 9 stumps per two hectare, mapping at a two hectare scale with boundary refinement at the 
half hectare scale:-
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.s is readily seen in the graphic, the majority of the undisturbed area and some minimally disturbed areas on the 
fringes is captured into the old-growth layer and protected from logging. In other words, the second methodology 
will lead to better identification and thus protection of old-growth forest which is the objective of the Protecting our 
old-growth forests policy. 

The proposed procedure goes on to state the following:-
'The pixilated FMIS boundory will be 'smoothed' or rationalised to a natural boundary using the distribution of 
stumps, available aerial photography and the centroid of each half hectare FMIS cell: 

In the example from the proposed procedure (also included below), logic would suggest that the final boundary 
should be the line of stumps in conjunction with the mature trees in the vicinity. It is difficult to follow the 
methodology applied with regard to using the midpoint of the pixel as a guide or limit to what is present on the 
ground given the detail provided in relation to this condition. But the boundary example provided (if taken literally) 
does seem arbitrary and if compared to the area free of stumps is still an under-representation of the boundary of 
undisturbed area (as well as the minimally disturbed area) at the local scale. It is perhaps another indication that the 
boundary of the old-growth forest is in the wrong location if a ruleset such as the centroid of the half-hectare FMIS 
cell has been introduced to restrict the boundary in the field. 
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3.Protocols for consultation 
As per FMP requirement, the Commission intends to resume its periodic assessment of old-growth forest which will 
also include aspects raised herein. The assessment was commenced some time ago but could not be completed 
without the provision of the departments old-growth procedure. The acpc will utilise the assessment information 
to inform the feedback on the department's old -growth forest procedure. The Periodic Assessment Plan provides 
some lead time before the audit is initiated and a final report is prepared and it would be favourable if issues raised 
in this response could be resolved prior to the final report going to the Commission for endorsement. 

The understanding of the acpc is that the FMP specifies 'consultation' regarding these guidelines with the 
Commission. This will require a formal presentation of the draft procedure by the department at a future 
Commission meeting. It would be preferable to seek endorsement of the procedures from the Commission rather 
than to present them for information. 

Current Commission's data analysis for defining old growth 
In the interests of furtheri ng the discussion, the Commission's position is that the data collected by the Commission 
over a period spanning more than a decade suggests a patch of jarrah forest can be considered old-growth, if: 
• the relative crown cover of mature trees ~ 50%; and 

stump density" 4.5 stumps/ha. 
The acpc suggests that the Department considers the information provided here in to review the draft procedures. 
Using the proposed stump parameters and boundary rulesets as outlined in the draft procedure may lead to old
growth forest areas becoming available for logging. 

Thank you again for providing us with the opportunity to comment. I look forward to working with your branch to 
finalise the procedures that will be acceptable to both the Commission and the Department of Parks and Wildlife. 

Please feel free to contact me anytime to discuss issues raised. 

Regards 

Roland Mau 
Director, Office of the Conservation and Parks Commission 

Block 11, 17 Dick Perry Avenue 
Technology Park, Western Precinct 
KENSINGTON 
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...... ---------------------------
From: 
Sent: 
To: 
Cc: 
Subject: 

Hi Roland 

Foster, Jason 
Tuesday, 14 March 2017 10:51 AM 
Mau, Roland 

RE: Discussion RE: Request for comment- Draft procedures for the identification, 
assessment and demarcation of old growth fo rest 

Further to my initial comments and concerns over the misrepresentations of the intent of the procedures, 
please see following for your information. I trust that this advice will clarify the intent of the procedures and 
assist in your background understanding: 

The draft procedures document was written for departmental personnel directly involved in the assessment 
of areas for potential old-growth forest. Many of the points raised by the Office of the Conservation and 
Parks Commission (OCPC) were considered in detail during development of the procedure and the 
locument is the end pOint of considerable deliberation and technical judgement to deliver a streamlined , 

simplified approach, whilst still maintaining the integrity of the process to correctly identify old growth forest. 

Consistency of definitions for old-growth forest 

The contention that the Department has over time sought to vary the definition of old-growth forest 
(particularly in relation to jarrah forest) is not correct. 

Western Australia is a signatory to the National Forest Policy Statement (1992) (NFPS) and the 
subsequent JANIS committee (Joint ANZECC/MCFFA National Forest Policy Implementation Sub
committee) recognised the need to adopt criteria for determining old-growth forest extent which reflect the 
differences in ecological characteristics of the forests. The concept of ecological maturity in fire tolerant dry 
sclerophyll forests, the potential to map stand growth stages in multi-species mixed-age jarrah forest based 
on structural characteristics, and the context of 'minimal disturbance' were all extensively examined during 
the Comprehensive Regional Assessment project for the WA Regional Forest Agreement (RFA). 

The RFA definitions and implementation by the Department have continued (with some refinement of 
'echniques) throughout each of the Forest Management Plans (FMP) to the present. This consistency has 
oeen essential, as Western Australia is a signatory to the NFPS and committed through the RFA process 
to maintain the basis and area of old-growth forest in the CAR system and the status review process. The 
FMPs seek to maintain a consistent basis for old-growth forest with the RFA, which ensures a consistent 
land basis for the associated yield regulation and allowable cut determinations in each FMP (and hence the 
supply contracts and investment security guarantees issued by the Forest Products Commission). For 
example, the sustained yield calculations for the current FMP made provision for future unmapped old
growth forests to be identified over time at the same rate I net area basis as recorded during the period 
2004 to 2012. 

Ecological maturity in jarrah forest 

The mapping of crown cover proportions of dominant growth stages as a surrogate of ecological maturity in 
jarrah forest was rejected during the RFA due to the difficulties and imprecision of discriminating the 
relative site occupancy between mature I late mature I senescent growth stages in jarrah. This reflected 
both the available aerial photography products at the time, the desired 2-hectare resolution of mapping, 
and the spatial complexity arising from multiple harvest events to varying silvicultural systems over the last 
century, superimposed on bushfire and prescribed fire events and modified by the introduction of 
Phytophthora die back in both never-harvested and previously-harvested areas of forest. 
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Accordingly, a conservative approach was adopted in which all areas of jarrah forest that were recorded as 
never harvested were classified as old-growth forest, irrespective of the proportion of late mature / 
senescent growth stages or the presence of regrowth. If the definition had been restricted to stands 
dominated by the late mature/senescent growth stages (as a surrogate for ecological maturity and implied 
in the original NFPS definition) then there would have been significantly less old-growth jarrah forest 
reserved at that time and through the ongoing mapping process. Moreover, Western Australia elected to 
map old-growth forest patches to a minimum resolution of 2 hectares, whereas other jurisdictions have 
operated at larger minimum patch sizes (e.g. 3-5 hectares in Tasmania, originally 9-10 hectares in Victoria 
for most forest types). 

Minimal disturbance in jarrah forest 

The criteria for mapping patches of 'minimally disturbed' jarrah forest that would constitute old-growth 
forest was also addressed during the RFA. 

The Oxford English Dictionary defines 'minimally' as 'to an extremely small extent'; 'negligibly'. The 
adjective 'minimal' is also defined as 'the smallest amount of .. .' , with synonyms of 'smallest' and 'least 
possible'. 

In the context of harvest-related disturbance, this was interpreted as a minimum amount of overstorey tree 
removal that would provide for a regenerating cohort to persist in the longer term. This was not directl)i 
translated into a minimum stump threshold at that time, but was guided by the previous harvest history 
(intensity) and the minimum patch sizes aspired to in the silvicultural guidelines prevailing at the time of 
those harvests. 

The Department has maintained alignment with the RFA approach for determining minimal disturbance, 
and sought to further refine the method to provide an objective, reproducible mapping process that is 
efficient and practical in the field. This has involved the adoption of the 2-hectare FMIS grid as the basic 
sampling framework to define the 2 hectare minimum patches, further divided into a 0.5 hectare network of 
pixels to provide an objective basis to interpret stump occurrence. 

Because the mapping of overstorey growth stages as a surrogate of ecological maturity was not feasible, 
and the RFA process had included all never-harvested stands as old-growth forest (including those 
dominated by regrowth for which no record or evidence of harvesting was evident), the focus has been on 
the occurrence of stumps as the primary indicators of the intensity of previous harvest-related disturbance. 

Consideration of stump thresholds for minimally-disturbed jarrah forest 

! 
Given the extensive history of harvest in the jarrah forest and the fine-scale mosaic of gaps created over' 
time, many of the areas of potential minimally disturbed forest occur at the interface with never-harvested 
forest. Determining the minimal level of tree removal (and hence stumps) that would give rise to a regrowth 
cohort has been informed by inventory data, silvicultural practices and field observations. 

Data on the number and size class distribution of trees in never-harvested jarrah forests was used to 
inform the level of crown cover that would be disturbed by harvesting, and hence the sturnp threshold that 
would potentially give rise to a persistent regrowth cohort. Table 1 presents data collated from the 
summaries of 1128 plots (transects of 0.8 hectares) in never-harvested forests measured during the 
Resource Level Inventory conducted in the 1960s and early 1970s. 

Table 1. Size class distribution of trees larger than 50 cm diameter (DBHOB) in jarrah forests that had 
never been harvested. 

Locality Annual Number Stand Stand Average One tree as a % of 
rainfall of plots basal density basal Crown Stand 
1990 area of of trees area per cover of density 

baseline trees >50 cm d tree (m2
) trees >50 (sph>50 

(mm) >50cm d (sph) cm d cm d) 
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I I I (m·) I 
Western jarrah 
Deanmill 1400 128 29 45 0.64 2.2% 2% 

Shannon 1200 199 22 42 0.52 2.4% 2% 

Harvey / 900 80 22 37 0.59 2.7% 3% 

Collie east 
Tone river 900 161 12 25 0.48 4.0% 4% 
Sunklands 1100 115 19 34 0.56 3.0% 3% 
Eastern jarrah 
Boyup 700 84 13 29 0.45 3.5% 3% 
Brook 
Palgarup 700 172 12 28 0.45 3.6% 4% 

Wundowie 600 189 7 14 0.48 6.9% 7% 

Table 1 categorises the locality as western or eastern jarrah according to the current silvicultural 
guidelines, and assumes trees larger than a nominal 50 cm diameter have reached at least the mature 
growth stage. As a guide, the removal of an average tree >50 cm diameter in western jarrah would reduce 
the 'mature ' crown cover by 2.9% (about 3%), while in eastern jarrah it would average 4.7% (about 5%). 

The release of the lignotuber pool can arise from small gaps created by the removal of individual trees in 
'foe mature canopy, while persistence of the regrowth is enhanced as the gap size increases. The minimum 
>lap size currently preferred for commercial operations is two mature tree heights, but the persistence of a 
regrowth cohort from previous harvest or natural events is evident at much smaller scales of disturbance to 
the upper canopy. This can be observed in regrowth patches within areas cutover to the single tree and 
group selection practices applied in the 1930s, where a change in mature crown cover greater than around 
5% has resulted in persistent regrowth cohorts. 

In Western jarrah forest, the removal of 2 or more trees per 0.5 hectares (equivalent to 4 per hectare or 8 
per two-hectares) would comprise a change in the mature canopy of over 12%, which is more than minimal 
disturbance. Accordingly, a threshold of 1 per 0.5 hectares (equivalent to 2 per hectare or 4 per two
hectares) would comprise a change in mature canopy of at least 6% (as most mature trees are larger than 
50 cm diameter), sufficient to enable regeneration to persist and hence more than minimally disturbed. 

In Eastern jarrah forest, the removal of 1 or more trees per 0.5 hectares (equivalent to 2 per hectare) would 
comprise a canopy change of around 10%, while an indicative threshold of less than 3 stumps per two 
hectares would comprise a change in the mature canopy more than 7% and hence more than minimally 
disturbed. 

,·he use of thresholds of stump numbers obviates the need for ground or remote measurements of the 
relative crown densities of mature I late mature I senescent components in the stands as an indicator of 
ecological maturity. In practice, the areas that have been minimally disturbed by harvesting have retained a 
variable proportion of trees with mature I late mature characteristics such as hollows. Ground inspection 
and stump surveys have been required in most instances because the presence of regrowth alone is not a 
reliable indicator of having been previously disturbed by harvesting: the Resource Level Inventory data 
indicates that the average crown cover of the regrowth cohort (trees nominally less than 30 cm diameter at 
the time of inventory) varied from 8% to 23% across the range of never-harvested forests. 

Boundary demarcation of old-growth forest 

Interpreting stump numbers for minimal disturbance in jarrah forest 

The concern raised about the interpretation of stump numbers appears to be a misunderstanding of the 
process described in Section 5.5.1. There is not a compounding effect as described in the first paragraph 
of the comments, as the proposed threshold stump number of less than 5 stumps per two hectares is 
equivalent to 4 or less (stumps are integers) at the two-hectare level. This translates to 1 or less stumps at 
the half-hectare level. The example cited by the OCPC of 3 stumps per hectare (equivalent to 6 stumps per 
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two-hectares) would not be categorised as old-growth forest using a threshold of less than 5 stumps per 
two hectares. 

The comments by the oepe that the process of determining the boundary of old-growth forest described 
in Figures 5 to 9 is seeking to minimise the extent of old-growth forest are not correct. 

The process seeks to provide a clear, reproducible sequence of analysis at the half-hectare scale that 
generates an impartial, objective boundary at the 2-hectare level. The use of the FMIS grid and the 
interpretation and boundary refinement at the half-hectare cell was developed by the department 
specifically to meet the criteria and remain consistent with the old-growth forest definitions and provide a 
system where the same conclusions and boundaries would be determined by all persons. 

The images provided by the oepe on which a green background has been incorporated to depict an 
alternate method for defining the boundary of old-growth forest has a number of issues which were 
previously considered and rejected during the development of the draft procedures: 

• The overall decision key is at the two-hectare scale (using the standard FMIS grid), not the 
individual half-hectare pixel - otherwise the illogical and impractical inclusion of rows and diagonal 
half-hectare pixels are included as undisturbed or minimally disturbed, when adjacent or 
surrounding pixels are heavily disturbed. In the images provided, there are many half-hectare pixels 
included which could not comprise part of a two-hectare cell of old-growth forest when the adjacent, 
array of cells are considered. \ 

• For the process to be reproducible, the process must commence from a two-hectare cell of old
growth forest (either no stumps or minimally disturbed) and progressively expand through 
evaluation of adjacent cells. 

Field demarcation 

The approach to boundary demarcation described in section 9 of the draft procedures document is the 
culmination of considerable deliberation and field investigation across the geographic range of jarrah and 
karri forests. 

The oepe proposal to demarcate the boundary of the patch by the line of stumps (in combination with the 
mature trees in the vicinity) leads to varying interpretation of alignments by officers on the ground, as do 
other options such as aligning to the projected crown extent of the mature trees or an estimate of nearest 
neighbour I area potentially available I tessellation boundaries. 

The decision to use the centroid of the FMIS cells to inform the field boundary seeks to remove th6 
subjectivity and is consistent with the use of raster GIS systems (centre-dot encoding). I am advised that it 
is unbiased if we assume the location of stumps relative to the centre-point is random over the cumulative 
area. Importantly, it is also readily located using GPS for demarcation or inspection by third parties - a key 
feature necessary for the proponent of any disturbance operation. 

In the initial trials of this approach there was strong feedback from field staff that while the demarcation 
was objective and readily applied, the resultant linear I highly regular pattern that resulted where adjacent 
areas were harvested could be improved (from a visual landscape management perspective) if the 
procedure provided for smoothing between the pixels. This can be achieved whilst preserving the total 
mapped area of old-growth forest by using the centroids as points of reference in the demarcation, as 
illustrated in Figure 10. 

Proposed audit of old-growth forest 

In respect to a proposed audit of old-growth assessment, it is strongly recommended that such an audit be 
limited in scope to the procedural implementation of process rather than the detailed outcomes or review of 
procedures which have been in use for a significant period of time. 

Conclusion 
4 
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Given that this document is operational in nature and used as a guide for on-ground assessment, I will be 
treating this guideline in the same manner as the FHZ and Goals for Understorey Guidelines, in which the 
OCPC is consulted, comments addressed and incorporated where possible. A copy of the final 
procedure/guideline will be provided to the Chair of the Commission for information in due course. 

Given the substantial detail provided to address the OCPC's concerns, I trust that you are able to accept 
the technical rationale for delivering a streamlined approach, whilst still maintaining the integrity of the 
process to continue correctly identifying old growth forest. 

Regards 

Jason 

From: Mau, Roland 
Sent: Tuesday, 28 February 2017 2:18 PM 
To: Foster, Jason <Jason.Foster@DPaW.wa.gov.au> 
Subject: Discussion RE: Request for comment- Draft procedures for the identification, assessment and demarcation 
of old growth forest [action] 

Hi Jason. 
The comments were provided for consideration and discussion based on the draft document. I am guided by the 
information provided to me by those Commission staff w ith a history with the forest management plan and its 
processes. I hold the view that we all try to achieve the same outcome and there are only small areas of grey that 
need to be resolved. I did not intend to insinuate any particular preference but rather present a different 
perspective on the draft procedure. What was explained to me by staff also appeared valid and rationale. I think it 
would be most productive to arrange a meeting between our teams so we can resolve these different perspectives. 
It would be more productive to come to the Commission with a procedure supported by this office or at least with 
an understanding of the differences between the approaches as Commissioners will seek guidance from us. 

Regards 

Roland Mau 
Director, Office of the Conservation and Parks Commission 

Block 11, 17 Dick Perry Avenue 

Technology Park, Western Precinct 

KENSINGTON WA 6151 

www.conservation.wa.gov.au 

1.~~. 1 Government of Western Australia 
',tJ.l·~ Conservation and Parks Commission 

. .. J.l .... 
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Key discussion points - meeting on 24 March 2017 between Parks and Wildlife 
and the Office of the Conservation and Parks Commission on the draft old-growth 
forest procedures 

Objective: Refine proposed approach to enable finalisation of draft procedures on the 
identification, assessment and demarcation of oldilrowth forest. 

Spatial resolution and pattern in demarcation of old-growth forest boundaries 

• Old-growth forest patches are identified at the 2-hectare scale, but the final 
mapping of boundaries and demarcation is undertaken at the 0.5 hectare 
resolution using a two-step verification process 

o first step verifies at 2-hectare scale with the nominated stump threshold 
o second step refines boundaries at 0.5 hectares with corresponding 

threshold 

• The two-step process provides for 
o alignment of boundary resolution with other informal reserves and data 

layers at 0.5 hectares 
o objective and reproducible basis for determining boundaries 
o inclusion of 0.5 hectare cells that would otherwise be excluded from old

growth forest status due to high stump numbers being clumped in an 
adjacent quadrant of the 2-hectare cell 

o full use of the more precise stump survey data collected on the individual 
0.5 hectare cells (compared to 2 hectares) due to improved transect 
sampling precision 

Stump thresholds for 'minimally disturbed' jarrah forest 

• Stump thresholds apply after evidence of other Significant disturbance and other 
informal reserves (DEZ) have been considered 

• Basis for draft stump thresholds 
o biological significance of minimum crown cover change which provides 

opportunity for release or persistence of regrowth cohort 
o consideration of spatial pattern ('clumpiness') arising from past harvest 

and natural regeneration events 
o acknowledgment of stump surveys being underestimates in many parts of 

the south west forests due to subsequent fire, older coppice cohorts, and 
varying degrees of disturbance from tracks, landings and tramways 

o acknowledgement of biological variation between westem and eastern 
jarrah forest 
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• Proposed stump thresholds (for confirmation) 
o variation evident across the geographic and historical range of harvest 

disturbance 
o Commission assessments in recent years have applied a range in 

Western jarrah of between 2.8 and 4.0 stumps per hectare (Warrup 02, 
Arcadia 03) while in Eastern jarrah between 1.5 and 2.5 stumps per 
hectare (Quindanning, Coonan 05) 

o beyond the minimum crown cover change necessary to initiate 
regeneration, provide for an increase for 'perceptible change' by 
untrained personnel. For example, a crown cover change greater than 
10% is coincident with a change in the historic API crown cover classes 

o increase minimally-disturbed stump threshold to less than or equal to 3 
stumps per hectare (= 6 stumps per 2-hectares) for western jarrah 

o retain minimally-disturbed stump threshold to less than or equal to 1.5 
stumps per hectare (= 3 stumps per 2-hectares) for eastern jarrah 

Example - Warrup 08 Western jarrah forest 

Total coupe area = 394 hectares 

The Conservation Commission survey and report (May 2012) identified 88 hectares of 
previously unmapped old-growth forest using a stump threshold for minimally disturbed 
jarrah forest of 2.8 (=3) stumps per hectare 

Applying the draft Departmental procedure with a stump threshold of 6 stumps per 2-
hectares in the first step and then 2 or less stumps per hectare in the 0.5 hectare cells 
yields an area of 96 hectares, as depicted in the following screen images. 

The final spatial pattern for old-growth forest at the 0.5 hectare resolution generates an 
almost identical pattern (but a further 8 hectares) to that defined by the Commission. 

2 
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Step 1. Verify 2-hectare candidate patches using 6 or less stumps per 2 hectares. 
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Cc: 

Subject: 
Attac.hments: 

Hi Roland 

Foster, Jason 
Wednesday, 22 March 2017 4:09 PM 

Mau, Roland 

for discussion- background notes- Old growth forest guidelines 
Discussion points_OGF meeting_OCPC-DPaW_230317 (002).doc 

As discussed, please see attached for your information and discussion with _ in advance of Friday 
morning's meeting. 

Happy to discuss tomorrow. 

Cheers • Jason 

Jason FC.Btef 
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1.;tl Government of Western Australia 
i I Department of Parks and Wildlife 
. ~ 

Ms Marion Fulker 
Chair 
Conservation and Parks Commission 
Block 11, 17 Dick Perry Avenue 
KENSINGTON WA 6151 

J;1{~,-
Dear Ms)ulker 

Yourref: 

Our ref: CE01003/17 I 2017/000446 

Enquiries: Jason Foster 
Phone: _ 

Email: jasonJoster@dpaw.wa.gov.au 

FOREtT MANAGEMENT PLAN 2014-2023 - PROCEDURES FOR THE ASSESSMENT, 
IDENTIFICATION AND DEMARCATION OF OLD-GROWTH FOREST 

Management Activity 6.3 of the Forest Management Plan 2014-2023 (FMP) requires the 
Department of Parks and Wildlife to "develop a procedure to identify and demarcate old-growth 
forest. .. , in consultation with the Conservation Commission". Please find enclosed the approved 
procedure for the information of the Conservation and Parks Commission. 

I am advised that the final draft procedure was discussed extensively with staff from the Office 
of the Conservation and Parks Commission, and as a result, the enclosed document has been 
refined to reflect this input. I also understand that the Commission has suggested that an audit 
on the implementation of the approved guideline should be scheduled for 2019, which is 
supported by the department. I would like to acknowledge the work undertaken by 
departmental staff and staff from the Office of the Conservation and Parks Commission in 
finalising this important document. 

Consistent with the FMP, the department will now work with the Office of the Conservation and 
Parks Commission to transition the administration of the old-growth forest public nomination 
process to the department. 

The department is available to provide a briefing on the operational aspects of the approved 
procedure should the Commission consider it appropriate. Arrangements to facilitate such a 
briefing can be made through Jason Foster, Acting Director Forest and Ecosystem 
Management, on 08 9219 9378 or by email atjasonJoster@dpaw.wa.gov.au. 

Yours Sincerely 

...--
/ 

/ 'mSharp 
~IRECTOR GENERAL 

28 March 2017 

Enc 

\~~.< 
C"'--VV"1» 1l1A-.. "'-+-
~ lQ(S-!l<J 17--

tiJ P;'1trA~i' 
Office of the Director General 

Locked Bag 104. Bentley Delivery Centre. Westem Australia, 6983 
Phone: (08) 9219 9000 Fax: 9219 9967 

WoNW,dpaw.wa.goY,au 
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1 Background and context 

1.1 Purpose 

This document describes procedures to assess areas of native forest to determine if they 

meet the criteria for classification as old-growth forest, and for demarcating the boundary 

of areas classified as old-growth forest in the field. 

These procedures reflect the requirements of Management Activity 6.3 of the Forest 

Management Plan 2014-2023 (FMP) (Conservation Commission 2013). 

1.2 Scope 

These procedures apply to native forests on lands managed by the Department of Parks 

and Wildlife in the Swan, South West and Warren Regions. 

1.3 Old-growth forest as a formal classification of forest 

The origin of criteria for forest that would be given the formal classification of ‘old-growth 

forest’ was the Comprehensive Regional Assessment undertaken for the Regional 

Forest Agreement (RFA 1998a, 1999). The extent of old-growth forests was mapped 

during the preparation of the RFA, and since 2000 all identified areas of old-growth forest 

are set aside from timber harvesting. The initial identification of areas of forest that 

satisfied the criteria for old-growth forest was mainly achieved by intersecting datasets 

in the department’s Forest Management Information System (FMIS) that were relevant 

to the criteria. In jarrah forest this was supplemented by limited ground survey to identify 

areas that may have been minimally disturbed and therefore qualify as old-growth forest 

(RFA 1998a, b). 

The spatial datasets used to identify old-growth forest included: 

• Forest type 

• Stand structure and density 

• Harvest history 

• Mining and grazing history 

• Silvicultural history 

• Dieback mapping 

• Karri stand development stages. 
 
These principal datasets were themselves derived from the intersection of other 
contributing datasets. 

1.4 The need for procedures to assess forest for areas of old-
 growth forest 

The Forest Management Plan (2014-2023) requires all areas of old-growth forest to be 

protected in formal or informal reserves. 

The original datasets used to derive and map old-growth forest extent contain minor 

errors from various sources, such as incomplete records of past disturbances, minor 

misclassification within the themes, or local boundary variations due to differences in the 

scale that the original mapping took place. Consequently, in the planning of disturbance 
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operations some areas of forest may occasionally be identified as possibly being 

incorrectly mapped. The suspected incorrect mapping might be either forest classified 

as old-growth forest that is now thought not to be old-growth forest, or forest that is not 

classified as old-growth forest that may in fact be old-growth forest. 

Either way, before an area of forest can be classified as old-growth forest, or a mapped 

area of old-growth forest declassified, a detailed assessment of all relevant factors used 

to determine old-growth forest status is required. The procedures in this document 

comprise that assessment process. 

1.5 Identification of areas for review of their old-growth forest 
 status 

Areas of forest requiring assessment for their old-growth forest status generally arise in 

two main ways: 

• Notification from Parks and Wildlife or Forest Products Commission (FPC) staff 

who find candidate areas when planning and demarcating forest for timber 

harvesting, or other disturbance activities; or 

• Nomination by the public, using local knowledge of forest areas scheduled on the 

rolling three-year indicative timber harvest plan. 

2 Definitions of old-growth forest 

The definition of old-growth forest is derived from the nationally agreed general definition 

used in the Regional Forest Agreement viz. Old-growth forest is ecologically mature 

forest where the effects of disturbances are now negligible (JANIS 1997). To be 

operationally effective, specific definitions are required for each forest type. 

Four broad forest types are recognised for defining old-growth forests in the south west. 

2.1 Jarrah and jarrah/tingle forest (including mixtures  with marri) 

In jarrah and jarrah/tingle dominant types ‘old-growth forest’ is defined as ‘uncut (never 

harvested) forest or forest subject to minimal disturbance and that is not affected by 

Phytophthora cinnamomi’ (RFA 1998a). 

‘Minimal disturbance’ is when an area of jarrah forest has been previously harvested and 

shows evidence of harvesting (such as stumps), but no visible evidence of structural 

change to the overstorey. Areas that show evidence of harvesting that was sufficiently 

intense to have resulted in persistent regrowth, or created the potential for regrowth to 

persist as a result of that harvesting, have been disturbed to a level greater than ‘minimal 

disturbance’ and are not regarded as old-growth forest (Bradshaw 1998). 

The method used by the Department for identifying areas of ‘minimal disturbance’ is 

informed by stump numbers and their spatial distribution (see Section 5).  
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2.2 Karri, karri/tingle and karri/jarrah1 forest (including 
 mixtures with marri) 

In karri-dominant forests, old-growth forest is defined as ‘uncut (never harvested) forest 

that is dominated by overstorey trees possessing mature or senescent characteristics’ 

(RFA 1998a). 

In this definition a mature or senescent forest is one ‘where mature and senescent trees 

have a crown cover of 25 percent or more’ (Bradshaw and Rayner 1997). 

2.3 Wandoo forest and woodland 

The definition of old-growth forest in wandoo forest and woodland is ‘uncut (never 

harvested) forest and woodland’ (RFA 1998a). 

2.4 Jarrah woodland 

Old-growth forest is uncut (never harvested) forest and woodland which is not affected 

by Phytophthora cinnamomi. However, in practice all areas mapped as jarrah woodland 

(including those previously cutover) have been set aside from timber production as 

informal reserves (Diverse Ecotype Zones) under the Forest Management Plan. 

2.5 Minimum area 

In all forest types the minimum contiguous area recognised as a distinct patch of old-

growth forest (or non old-growth forest within an old-growth forest) is two hectares. The 

sampling and assessment unit will be the raster cells maintained in the FMIS. This allows 

for consistent integration with other corporate datasets that inform the timber harvest 

planning and disturbance approval processes, and comprises an appropriate scale for 

ongoing management. The use of the FMIS grid provides an objective, reproducible and 

comprehensive sample frame for field survey and interpretation of areas. 

2.6 Forest type 

The dominant forest type determines which of the old-growth forest definitions (and 

hence assessment criteria) apply within a nominated area. The mapping of dominant 

forest types for the south west was originally undertaken through an Aerial Photograph 

Interpretation (API) program (Bradshaw et al 1997), which provides the basis of the 

corporate dataset maintained within FMIS. In some mixed forest types containing similar 

proportions of jarrah, karri and marri the understorey floristics will be used to determine 

the dominant forest type. For example, areas of jarrah-karri mix containing a jarrah 

understorey which enables dieback interpretation will be considered jarrah dominant. 

Areas dominated by pure mature marri trees are rare, and will be assessed for old-growth 

forest status under the jarrah forest definition.     

 

                                            
1 A mixed forest containing 2 or more karri stems or stumps per hectare is included as karri type for this 
purpose. 
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3 Assessment Step 1 – identifying areas requiring no 
 further assessment 

When stands nominated for review are within areas scheduled for timber harvesting or 

associated disturbances, some decisions on the old-growth forest status of an area can 

be made without detailed analysis. These relate to their tenure, disease status (presence 

of Phtophthora cinnamomi infestation) or intensity of previous disturbance. 

3.1 Tenure and reserve status 

Most areas requiring assessment of their old-growth forest status arise from timber 

harvesting that is planned in the area. However, timber harvesting is excluded from 

formal and informal reserves, and therefore areas within these reserves that are 

nominated for review of their old-growth forest status are already protected from timber 

harvesting. 

In Step 1 of the assessment process, all boundaries of formal and informal reserves 

within the area being assessed will be shown on the base map in relation to the 

assessment area. A check of pending Informal Reserve Amendment Requests is then 

required to ensure that there are no variations proposed to these reserve boundaries. 

There is no need to physically check these boundaries where no changes are proposed. 

If the area subject to assessment is wholly contained within formal or informal reserves, 

no further analysis is usually required. This outcome is recorded (see Section 7). If the 

reserves cover only part of the nominated area, that part of the assessment area within 

the reserves can be excluded from further analysis unless specifically requested. 

However, where disturbance from proposed harvesting activities is not the impetus for 

the assessment of old-growth forest status, progression to Assessment Steps 2 and 3 

are required, regardless of the presence of reserves. 

3.2 Phytophthora dieback occurrence 

Infestation by Phytophthora dieback is categorised as a significant disturbance, and 

precludes jarrah and jarrah/tingle forests from being classified as old-growth forest. 

Where the dominant forest type of the area being assessed is jarrah forest, the most 

recent intensive (detailed) mapping of Phytophthora dieback infestation should be 

consulted to determine the dieback status. The extensive (broad-scale) Phytophthora 

mapping conducted during the 1970s is less reliable for this purpose. If the broad-scale 

mapping or other indirect information suggests the possibility of Phytophthora dieback 

presence in the assessment area, detailed mapping should be considered before other 

analyses are undertaken. 

If the review area is wholly contained within areas of Phytophthora dieback infestation, 

jarrah forest areas cannot be classified as old-growth forest. This information is recorded 

(see Section 7) and no further analysis of the assessment area is required. 

If the Phytophthora dieback infested area covers only part of the assessment area, the 

boundaries should be indicated on the project map and the infested areas removed from 

further analysis. 
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3.3 Other disturbance 

Evidence of extensive disturbance arising from grazing, mining and previous farming 

excludes an area from further analysis. Corporate datasets for grazing and mining can 

be checked, whilst abandoned farms (for example within soldier settlement scheme 

areas) that have regenerated to native forest are usually identified through comparison 

of the historical API map for the area with current imagery depicting a persistent regrowth 

cohort. Similarly, areas which have received an intensive silvicultural stand improvement 

treatment (for example the 1930s treatments) will also be excluded from further analysis. 

4 Assessment Step 2 – aerial photo interpretation 

4.1 Background information required for further  assessment 

A variety of information exists that is relevant to the determination of the old-growth forest 

status of an area of forest or woodland. Some of this information is critical to the 

determination of old-growth status, while other information will assist in understanding 

likely disturbance history. 

The following historical and current information should be examined for the subject area 

and its surrounds: 

• Old-growth forest extent (current mapped occurrence) 

• Forest type 

• Phytophthora dieback occurrence 

• Karri development stages 

• Harvest history (including integrated sawlog operations, sleeper, SEC pole, 

charcoal and mine-prop operations) 

• Terrain slope/gradient (historically, very steep terrain has been excluded from 

timber harvest operations) 

• API types (1950-1965) 

• Historical silvicultural treatment (including post-1985 silvicultural objectives, 

historical stand improvement treatments, and forest rehabilitation treatments)  

• Other forest disturbance activity (basic raw material extraction, clearing for 

roading and infrastructure alignments) 

• Historical and recent aerial photography 

• Tenure 

• Tramways (historic timber extraction tramways throughout the south west) 

• Previous land use (particularly ex-farmland and lands treated under the Private 

Property Timber Reserved for the Crown process) 

• Fire history/frequency (timing of bushfire and prescribed fire events relative to 

size, pattern and relative age of regeneration cohorts) 

• Mining history (historical extent of clearing and rehabilitation). 
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The major source of most corporate data used for this analysis is the Department’s 

Forest Management Information System (FMIS). 

Information gathered from some or all of these data streams can be used to support 

interpretation of the nominated area and further decisions can be made in relation to the 

validity of field reconnaissance and survey. In some instances this information may 

preclude the nominated area from being classified as old-growth forest or woodland, but 

field confirmation may still be required to confirm the historical disturbance extent and 

intensity. 

4.2 Disturbance history from aerial photographs 

Aerial photography can be used to determine the upper canopy cover, disturbance level 

and the regrowth component of many forest types. Recent photography (for example, 

within the last five years) is used to determine the presence and extent of a regrowth 

component in all forest types. In recent years Forest Management Branch (FMB) have 

acquired high resolution (to 10 cm pixels) colour digital imagery which can be viewed in 

3D for many forest areas, and where available, these images provide a valuable tool to 

examine the disturbance history and regrowth persistence of the assessment area. 

Historical aerial photography can also be used to measure the disturbance level in a 

jarrah forest type for the purposes of determining whether past operations could be 

defined as minimal disturbance. If photography of sufficient quality or resolution is not 

available for interpretation, then a full stump survey will usually be required (see 

Assessment Step 3). 

All interpretation should be done to a minimum resolution of two hectares. The process 

of aerial photograph interpretation will vary depending on the type of imagery obtained 

and the year the area was recorded as previously harvested. 

The areas classified as, or possessing the characteristics of a Diverse Ecotype Zone 

(DEZ) (i.e. sites with less than 30 per cent maximum potential natural crown cover) are 

informal reserves. These areas do not require further interpretation if the proposed 

activity is timber harvesting, as these areas are already set aside from harvesting. If 

areas possessing these characteristics are not already classified as an informal reserve, 

then an Informal Reserve Amendment form should be prepared to update the FMIS 

database. 

4.2.1 Jarrah and jarrah/tingle forest 

The variability of silvicultural objectives and harvesting techniques within the jarrah forest 

since European settlement (Bradshaw 1999), combined with the natural variation of 

regeneration within these areas, makes it challenging to interpret the origin of the 

regrowth component solely from photography. It is especially difficult to interpret the 

origin of the regrowth component if the area was previously harvested in the period 1930 

to 1960, and only recent photography is available. Ideally, photography captured soon 

after harvest events should be sourced to interpret for obvious signs of disturbance from 

the harvesting activity. FMB maintain an archive of black and white, colour and digital 

photography from the range of harvest, timber inventory and land monitoring projects 

conducted in the south west forests, including the set of black and white photographs 
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captured at 1:15840 scale for the comprehensive API program conducted during 1950 

to 1965. These photos are a key source for checking disturbance history to inform a 

review of old-growth forest status. 

4.2.2 Interpretation of historical imagery 

Interpretation of old aerial photography will be undertaken to classify the observable level 

of disturbance within the assessment area. This aims to identify heavily disturbed areas 

likely to be excluded from old-growth forest status, and to refine the extent of any field 

survey that may be required.  Classification of areas into high, medium and low levels of 

disturbance (Figure 1) will use the following sequence: 

1. Interpret and define areas showing high levels of disturbance from timber 

harvesting, i.e. in which large gaps in the forest canopy and extensive snig tracks 

and landings are clearly evident. These areas will be classified as not old-growth 

forest. 

2. Interpret and define areas showing a low level of disturbance, i.e. in which there 

is little or no evidence of previous harvest activity, no snig tracks and the forest 

canopy remains intact. These areas will need to be verified in the field to 

determine if a full stump survey is required (see Step 3) before they can be 

classified as old-growth forest. 

3. Remaining areas with a medium level of disturbance are candidate old-growth 

forest and require stump survey to determine the disturbance levels (see Step 3). 
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Figure 1. An example of aerial photo interpretation of jarrah forest into areas of high, 

medium and low levels of disturbance from a previous timber harvesting event(s). 
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4.2.4 Interpretation of recent imagery 

The presence and size of a regrowth cohort relative to the time of recorded last harvest 

can be inferred from interpretation of recent photography. However, the pattern and 

relative composition of sapling, pole and mature components can vary due to the timing 

of past regeneration events arising from timber harvesting, or gap creation following 

bushfire, storm and other natural events. Consequently, the interpretation of a regrowth 

cohort in areas recorded as previously harvested is an insufficient indicator on its own of 

old-growth forest status, and field checking is generally required to confirm the origin of 

the regrowth. Experience in the range of jarrah forest types indicates that areas with a 

regrowth component comprising greater than 40 per cent of the total canopy cover will 

almost always be designated as not old-growth forest, provided that the regrowth 

component is a direct result of disturbance activities.   

4.2.5 Karri and karri/tingle forest 

Karri and karri/tingle forest types do not have a minimal disturbance component (refer to 

Section 2.2) in the definition of old-growth forest. Therefore, photo-interpretation in these 

forests aims to classify an assessment area differently from jarrah forest types. 

Using available photography, categorise forest into areas dominated by regrowth and 

mature components, then: 

• Identify areas with more than 25 per cent crown cover of mature and senescent 

trees to a minimum resolution of 2 hectares (Figure 2). These are potential areas 

of old-growth forest. All other areas are not old-growth forest. 

• Within the potential old-growth forest, any substantial areas of regrowth need to 

be examined to determine if it has resulted from harvesting or natural disturbance. 

These areas will generally require field survey to determine the presence of 

stumps (see Section 5). 
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Figure 2. Example of recent high resolution digital imagery examined in 3D environment 

to identify senescent trees within an area being assessed for potential old-growth karri 

forest. 

4.2.6 Wandoo forests 

Wandoo does not have a minimal disturbance component in its definition of old-growth 

forest, so interpretation of imagery is less intensive than for jarrah types. 

Using available photography, interpret forest into regrowth and mature components. 

Areas where less than 15 per cent of the total canopy is regrowth have proven a reliable 

indicator of potential old-growth forest, and a field survey for stumps is required to 

determine their old-growth forest status (see Step 3). 
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5 Assessment Step 3 – field survey of stump occurrence 

Candidate old-growth forest areas identified in Step 2 require a field survey to determine 

the level of disturbance they have experienced in past harvesting activities. This is 

achieved by conducting a series of linear transects to survey the number and distribution 

of stumps resulting from timber harvesting. When areas of jarrah forest are being 

assessed and the Phytophthora dieback status of an area has not been previously 

determined, the incorporation of a registered dieback interpreter into the survey team 

should be considered in order to expedite the final determination of old-growth forest 

status. 

When preparing to survey a forest area for stumps, the following activities are 

undertaken. 

5.1 Setting up the survey lines for sampling 

Overlay the 0.5 hectare (70.7 metres x 70.7 metres) cell FMIS grid onto a GIS mapping 

workspace that includes the assessment area, photo-interpreted disturbance level 

boundaries from Step 2, formal and informal reserves, and mapped occurrence of 

Phytophthora cinnamomi infestation. Include roading, hydrology and forest blocks in the 

mapping layer as guides to assist with the orientation of survey lines. In areas of forest 

with dense overstorey or understorey, a field reconnaissance may be required to 

ascertain the accessibility of proposed survey lines. 

Using the 0.5 hectare cell FMIS grid for orientation, set up survey lines to cover the entire 

assessment area. To ensure total coverage of each 0.5 hectare cell, space survey lines 

between 25 – 30 metres apart and orient them in a north-south or east-west direction 

(Figure 3). This spacing enables data collection for each cell, and coincides with the 

minimum scale at which many of the historical silvicultural systems were applied in the 

jarrah and karri forests (e.g. Australian Group Selection System during the 1940s).  
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Figure 3. Orientation, spacing and labelling of survey lines for sampling of stump 

occurrence within an assessment area of forest. 
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5.2 Sampling intensity 

The sampling intensity varies according to the forest type and the disturbance categories 

identified in the aerial photographic interpretation work undertaken in Step 2. 

Jarrah forest types 

Candidate old-growth forest areas or areas classified as having low disturbance that do 

not contain P. cinnamomi and are not DEZ – undertake field survey of every survey line. 

Areas classified as having medium disturbance – undertake field survey of every second 

survey line. 

Areas classified as high disturbance (i.e. where regrowth, snig tracks, landings and other 

disturbance patterns are clearly visible) – sample only one or two representative survey 

lines to verify the disturbance status. 

Karri forest types 

Field survey every second survey line, increasing to every line where necessary, to 

confirm the pattern and occurrence of stumps is consistent with the category determined 

in the aerial photographic interpretation. 

Wandoo forest types 

Field survey every second survey line, increasing to every line where necessary, to 

confirm the pattern and occurrence of stumps is consistent with the category determined 

in the aerial photographic interpretation. 

Figure 4 depicts the layout of transect lines designed to sample the varying forest type 

and disturbance categories within an area of forest under assessment for potential old-

growth forest.   
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Figure 4. Map of the final transect lines selected for field survey using the sampling 

intensity ruleset (above) for each disturbance category. The FMIS grid is depicted in the 

background. 
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If the survey results are inconclusive for any disturbance category, the sampling intensity 

should be reviewed and further survey lines sampled to confirm the old-growth forest 

status of the area. 

5.3 Field survey procedures 

The procedure used to survey for stumps in the field is as follows: 

• Search for stumps within 15 to 20 metres each side of the transect line. Focal 

points for stump searching are patches of regrowth, obvious gaps in the forest 

canopy and adjacent to historic snig tracks and tramways. 

• Paint-mark each identified stump (to prevent double counting) and record its 

location using a GPS unit. If a cut stump is not observed but sectioned logs and 

crown components exist and are logically oriented, the butt log should be marked 

as the stump position. 

• Record observations on the understorey density, regrowth presence and the 

location of other disturbance characteristics such as snig tracks, loading ramps, 

tramway formations, water points and landings. The relative size and pattern of 

stumps can be helpful to interpret harvest history, as many jarrah and wandoo 

stands may have been subjected to multiple harvest events over the last century, 

giving rise to several regrowth cohorts. The size of dominant trees in each cohort 

relative to the site quality can be helpful to infer the timing of previous 

regeneration events. Dense understorey in some jarrah landforms may indicate 

a reason for poor jarrah regeneration (and hence the absence of a regrowth 

cohort), or the lack of a seed crop following harvest event. 

• Download the recorded waypoints for all stumps found in the survey to create a 

single GIS layer of stump locations. 

5.4 Stump identification 

The appearance of stumps will vary depending on the tools used to fell or notch the trees 

and the extent of weathering and degrade from natural events. However, a stump must 

have a clear-cut edge (flat top) which can be associated with the felling event. FMB 

maintain a reference collection of images of historical stumps arising from the cross-cut, 

axe, circular and chainsaw eras to inform observations.  

Depending on the time elapsed since the last harvest event, the frequency and intensity 

of past fires (bushfires and prescribed) and the background level of termite activity within 

the area, some stumps may have completely degraded or disappeared since the harvest 

event. In these cases a greater emphasis is to be placed on the interpretation of the 

broader pattern of regrowth observed in the field and aerial imagery, and the available 

historical information. For example, early silvicultural treatments sometimes involved 

heaping of crown debris onto stumps to facilitate burning of the stumps and deter coppice 

formation. Burnt stumps in some parts of the jarrah and wandoo forests have been 

observed to be marked by cavities and discolouration in the soil, whilst old coppice 

stands will have occluded and grown-over stumps.   
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5.5 Interpreting stump data 

Once the field sampling has been completed it is necessary to interpret the stump data 

to obtain meaningful boundaries for areas of minimal disturbance (jarrah forest types) 

and old-growth forest. In southern forests resampling has indicated that the recorded 

stump numbers are often an underestimate of true stump numbers due to the visibility 

and access restrictions of dense understorey, whilst in the northern jarrah and wandoo 

forests, underestimates can occur where stumps have decayed or otherwise 

disappeared   

The number of stumps used to define nominal disturbance is informed by previous 

surveys conducted by both the Conservation Commission and the Department. As a 

general guide, areas with a lower natural stocking of trees will require less stumps per 

hectare to change the structure of the forest and thus change its old-growth forest status. 

The number of stumps which constitutes more than minimal disturbance is guided by the 

natural basal area (maximum site potential) for an area relative to the size of gaps 

created by the removal of overstorey (and hence the potential to establish a persistent 

regrowth cohort). In western jarrah forest a threshold of less than 5 stumps per two 

hectares indicates a minimally disturbed area. Based on analysis of historic inventories 

and field observations across the range of areas assessed for old-growth forest in the 

last decade, this scale of disturbance results in a change in the mature crown cover of 

greater than 12 per cent, and provides sufficient space for regrowth to persist. In eastern 

jarrah forest a threshold of less than 3 stumps per two hectares generally indicates a 

minimally disturbed area, although this threshold may need to be varied in areas where 

observable stumps are considered to significantly underestimate the evidence of past 

harvesting due to multiple bushfire events or degrade.    

5.5.1 Jarrah forest (interpreting for minimal disturbance) 

In jarrah forest, patches of forest larger than 2 hectares which are uninfested with 

Phytophthora dieback, and do not contain stumps or signs of human disturbance, will be 

classified as old-growth forest. Interpretation of stump numbers to define the boundary 

of areas which have been ‘minimally disturbed’ and constitute old-growth forest, involves 

the following process: 

1. Combine the assessment area external boundary, the 0.5 hectare cell FMIS grid 

and the stump location data within a GIS (Figure 5). 

2. Attribute the 0.5 hectare FMIS grid cell with the number of stumps recorded in 

each cell (Figure 6). 
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Figure 5. Half hectare FMIS sample frame, stump location data and the external 

boundary of harvest coupe/assessment area. 
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Figure 6. FMIS sample frame of 0.5 hectare cells, attributed with the number of stumps 

recorded during the field survey. 

The minimum size of an old-growth forest patch is set at 2 hectares, consequently an 

interpretation of minimal disturbance needs to be done at the 2 hectare level, with each 

2 hectares comprising four 0.5 hectare FMIS grid cells. 

To identify 2 hectare areas of minimum disturbance, each 0.5 hectare FMIS grid cell is 

compared to its three neighbouring cells to identify any 2 hectare combinations which fall 

below the threshold. 

For example, if the threshold value in an area is four stumps or less per 2 hectares, then 

all of the 2 hectare combinations in Figure 7 are classified as minimally disturbed. 
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Figure 7. Combinations of four half hectare FMIS grid cells with stump numbers which 

can be interpreted as minimally disturbed at the two hectare level. 

The combination of four half-hectare FMIS grid cells cannot contain areas which are 

more than minimally disturbed at the 0.5 hectare grid cell, i.e. any FMIS grid cell cannot 

have more than one stump in it. 

The boundary is defined at this two hectare level. The final boundary encompassing 

areas of no previous disturbance and minimal disturbance is depicted in Figure 8. 

 

 

Figure 8. FMIS sample frame attributed with stump numbers and final area of 

undisturbed and minimal disturbance in jarrah forest type. 

0 1  1 1  1 0  0 1  1 1 

0 0  0 0  0 1  1 1  1 1 
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5.5.2 Karri forest and wandoo forest and woodland (interpreting for 

 old-growth forest)  

The process for delineating old-growth forest boundaries in karri and wandoo forest from 

stump data is as follows: 

1. Combine in GIS the external assessment boundary, the 0.5 hectare FMIS grid 

cells and the stump location file. 

2. Attribute each 0.5 hectare FMIS grid cell with the number of stumps recorded in 

it. 

3. Within the assessment area locate any two hectare areas of never-harvested 

forest (four 0.5 hectare FMIS grid cells as a square that have no stumps). This 

indicates an old-growth forest patch. 

6 Constructing the old-growth forest layer 

The final boundary of the old-growth forest within the assessment area is determined by 

the forest type and structure, through integration of stump data, historical records and 

field observations of disturbance, and observations of any regrowth patterns arising from 

previous silvicultural and regeneration events. 

Areas excluded from the old-growth forest layer will include: 

• regrowth dominant areas arising from harvest events or other human 

disturbances 

• areas of jarrah forest and woodland infested with Phytophthora dieback  

• areas of jarrah forest that are more than minimally disturbed 

• areas of karri or wandoo forest that have been previously cut over.  

In the area depicted in Figure 8, the final boundaries of the previously unmapped old-

growth forest is depicted in Figure 9. 
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Figure 9. Map depicting the final boundary of the previously unmapped old-growth forest 

area. 

7 Reporting 

A brief report on the process and outcome of each old-growth forest status assessment 

will be prepared. The routine approval and data management process for informal 

reserve amendments will apply, which involve the submission of an informal reserve 

amendment form for review by the Regional Leader Sustainable Forest Management, 

approval by the Manager FMB, and notification to the proponent and field operations 

personnel. For areas nominated by public stakeholders, a copy of the report and 

subsequent determination will be provided for information.  
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In accordance with Management Activity 6.1 in the FMP, a map depicting the extent of 

old-growth forests and any changes to their status (including those arising from the 

application of these procedures) will be published to the Parks and Wildlife website each 

year.  

8 Data Management 

Changes to corporate datasets arising from an old-growth forest assessment will be 

corrected through the routine departmental processes. These may include changes or 

updates to datasets depicting old-growth forest, forest type boundaries, harvest history, 

harvest extent, Phytophthora dieback occurrence, or karri development stage.  

Most of these datasets have an annual update cycle. However, where the previously 

unmapped old-growth forest is located within a harvest coupe, a new coupe base map 

depicting the revised boundaries for the old-growth forest informal reserve will be issued 

following approval of the change in status by the Manager FMB. 

9 Demarcation of old-growth forest boundary in the field 

The boundaries of the previously unmapped old-growth forest that has been identified 

through this assessment process, will need to be demarcated in the field prior to any 

disturbance activity being conducted in areas adjacent to or near the old-growth forest. 

Demarcation will be undertaken using a differential GPS to plot the final boundary as 

supplied by the Department. In timber harvest coupes the old-growth forest boundary will 

be indicated in the field using standard paint markings (refer FPC Procedure 74 – 

Demarcating harvest exclusion areas in native forest coupes). Once demarcated, Forest 

Products Commission staff will not be required to undertake any further verification. 

The pixilated FMIS boundary will be ‘smoothed’ or rationalised to a natural boundary 

using the distribution of stumps, available aerial photography and the centroid of each 

half hectare FMIS cell. The linework derived from this rationalised boundary will be 

demarcated in the field. An example of a proposed demarcation boundary is depicted in 

Figure 10. The boundary should always stay the correct side of the FMIS polygon 

centroid to ensure it retains its classification within FMIS. 
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Figure 10. Proposed demarcation to a natural boundary using FMIS polygon centroids, 

aerial photography and stump distribution as a guide. 
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