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Disclaimers 

The information presented in this report is a brief overview of the observations by the authors.  The 

coverage of material is necessarily incomplete.  We apologise for any errors of fact that may have 

crept into the report and acknowledge that the material presented is based on the opinions and 

interpretations of the authors. Only information considered relevant was included. 

Citation 

This report should be cited as – *Munks SA and Mann DF 2017, Biodiversity conservation and 

management in native production forests in Western Australia – notes from a brief study tour, 

Report to the Board of the Forest Practices Authority, July 2017.  
*Note that the authors contributed equally to the development of this report. 
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1. Background 
A brief review of the approach taken to managing biodiversity in the production forests of WA was 

completed in 2009 as part of the review of the biodiversity provisions of the Forest Practices Code 

(see Appendix B). A second review was done in 2011 looking at the WA approach to monitoring the 

effectiveness of forest management prescriptions for the conservation of biodiversity as part of the 

Commonwealth funded RFA priority species project (Munks and Koch 2011) (see Appendix C for the 

WA summary).  

This report covers the information gathered during a brief visit, between the 6/7/17 and 7/7/17, to 

WA colleagues working in the Manjimup region. The aim of this visit was to learn about:  

1) the approach taken to mitigate the impacts of forestry practices on biodiversity (particularly 
threatened species) in ‘production’ forests in WA – both landscape scale measures and 
coupe/operation scale  

2)  Parks and Wildlife research and effectiveness monitoring programs in native production 
forests for threatened species, hollow users and stream fauna, and  

3) how research and monitoring results are incorporated into management practices in WA 
(Appendix D). 

 

The information in this report and the additional information provided in the ‘further reading’ 

section may be useful for the upcoming 2018 review of the Tasmanian Forest Practices Code. 

 

 

The authors with WA colleagues at the Kingston Project site – L–R, Rowena Birch, Sarah Munks, 

Martin Van Rooyen, Dydee Mann, Adrian Wayne and Lachie McCaw. 
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2. Management approach  
This section provides a brief summary of observations and comments made by our WA colleagues 

during our field visits to the karri and jarrah State forest near to Manjimup. For a more 

comprehensive overview of the approach taken in WA see the additional information in the ‘further 

reading’ section of this report.  

2.1 Forest management planning, regulation and compliance monitoring 
Forest practices on private land in WA are regulated by the Department of Water and Environmental 

Regulation. Clearance for mining (e.g. for gold, bauxite, coal, lithium) has resulted in a big impact on 

State forest in WA. This activity is covered by Mining State Agreements.   

On public land, management of native forest is covered by an Environment Protection Authority 

(EPA) endorsed Forest Management Plan (FMP) (Figure 1a, b)(CC, 2013, EPA, 2013). Formal and 

informal reserves required under the FMP are provided to the Forest Product Commission (FPC) on 

‘base maps’ produced by Parks and Wildlife (PWS).  The plan includes a requirement for fauna 

habitat zones (DPAW, 2017)(Figure 1b) to be established to complement the formal and informal 

reserve system. FPC coupe officers in charge (OIC) demarcate formal and informal reserve 

boundaries in the field.   

Parks and Wildlife officers ‘translate’ the FMP into guidelines and procedures which the FPC officers 

adhere to when undertaking timber harvesting (DEC, 2009b, DPAW, 2014a, DPAW, 2014b, DEC, 

2009a). Three year ‘indicative’ harvest plans are developed consistent with the FMP (Figure 2). 

Compliance monitoring is carried out in the field by Parks and Wildlife officers. Forest Management 

Branch officers check compliance of reserve boundaries and other aspects of harvest operations 

(e.g. landing size, habitat tree retention) using aerial imagery. Officers from the Ecosystem Health 

Branch of Parks and Wildlife conducts formal surveys for compliance on aspects of harvesting 

operations and the results are reported publicly.   

 

(a) 
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(b) 

 

(c) 

Figure 1 Danielle Wiseman explains the EPA endorsed Forest Management Plan with the formal and informal reserve 
network in the karri forest during a field visit on the first day (a). In particular, fauna habitat zones (b). 
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Figure 2 FPC Three Year ‘indicative’ harvest plan. 

2.2 Karri forest silviculture  
Karri forest is tall open forest of Eucalyptus diversicolor (karri), one of the tallest hardwoods in the 

world. Approximately 1% of the current total area of this forest type is harvested each year, around 

400ha/year is clear-felled and 1000ha/year is thinned. 53% of karri forest is in formal reserve and 

13% is in informal reserves.  18% of its pre-European extent has been cleared for agriculture. 

Under the current and previous FMPs there has been a limit to clearfell coupe size.  As a result 

clearfell coupe size has reduced from historically large coupes of 200ha to smaller coupes.  The limit 

for clearfell coupes is 40ha in ‘two tiered’ forest (mature forest) and 20ha in regrowth forest, mainly 

due to stakeholder pressure.  Due to availability of mature forest (as a result of all old-growth forest 

being reserved and only previously harvested forest being available for wood production) average 

clearfell coupe size is now around 5ha.  The timing of silvicultural burns is constrained by the grape 

production season in the region, due to smoke impact on the viticulture industry. Timing has also 

been constrained by tourism and competing priorities for other types of planned burning by Dept of 

Parks and Wildlife, particularly landscape –scale burns (3000-5000 ha) to achieve objectives for fuel 

reduction, biodiversity conservation, and jarrah post-harvest silviculture. This along with smaller 

coupe sizes has forced a move from broadcast slash burns to rough heaping and burning to minimise 

the risk of catastrophic wildfires.  

There are large areas of Karri regenerating after past clearfell operations and such areas are thinned 

(Figure 3). The aim of the thinning is to concentrate growth on a smaller number of stems and so to 

maximising the production of high value forest products. Some legacy trees are found in such areas 

(Figure 4, Figure 5). Ideally a fuel reduction burn is carried out post-thinning.  Due to reductions in 

rainfall in the southwest of WA leading to drier fuels, post-thinning burning is difficult to manage 

without damaging retained trees.  There is an ongoing debate about whether or not the Karri should 

be burnt prior to, or after the thinning operation. Argument for a pre-thinning burn is that the burn 

damaged trees can then be removed during the thinning operation.  

https://en.wikipedia.org/wiki/Eucalyptus_diversicolor
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Forest managers in WA are considering moving back to an ‘aggregated coupe’ management 

approach rather than managing individual dispersed coupes cross the landscape. The main driver for 

this is to aid in implementing fuel reduction programs across the forest to help avoid wildfire. 

Regenerated areas of karri forest should have fire excluded until they are at least 20 years old to 

avoid damaging or killing the young trees.  Disaggregating regenerated coupes throughout the 

landscape makes the undertaking of regular prescribed burns to reduce fuel loads increasingly 

complex.  

Operational staff in FPC receive informal training in tree-marking and silviculture, including thinning 

methods (Figure 6, Figure 7). However, training of forest planners and managers has declined or 

stopped completely in some regions since the disbanding of the Department of Conservation and 

Land Management (CALM). 

 

 

Figure 3 Dydee Mann learns about the current thinning of Karri forest which has regenerated after clearfelling undertaken 
in 1977. 
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Figure 4 Large old marri (Corymbia calophylla) tree retained during first and second harvest event. 

 

 

 

Figure 5 Rare epiphytic fern on large old marri tree retained in the harvested area. 
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Figure 6 Tree marking and silviculture training brief for operational staff (Bradshaw, 1987) 

 

Figure 7 Silvicultural treatment guideline in ‘Tree marking field guide’ (Senior Silviculturalist, 2014) 
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2.3 Management of biodiversity in the Karri forest 
Conservation of forest dependent species is managed from the whole of forest to the local scale.  

Fauna (mainly vertebrate) that may be affected by timber harvesting (see Appendix 2,DPAW, 2014a) 

are considered in the planning of operations.  In general species are catered for through the 

retention of habitat in the formal and informal reserves, fauna habitat zones and retention of legacy 

elements (features of old stands).  At the local scale guidance focuses on retaining legacy elements 

in regenerated stands.  

Tree hollow retention is a major focus of on-ground management. Two habitat trees per hectare are 

retained throughout clearfell coupes in the Karri forest. In addition, two potential hollow-bearing 

trees are also retained per hectare to meet Forest Stewardship Council requirements (Figure 8). 

These are largely retained as single trees rather than in clumps as the focus is on retaining those 

trees with the features most attractive to wildlife. For example, in the final stage of harvest after 

thinning, two habitat trees (hollow-bearing trees) and two potential habitat trees are retained per 

hectare (Figure 9). The trees are selected and marked with an ‘H’ painted on to the stem prior to 

harvest (Figure 10). 

Habitat trees may be retained in conjunction with patches of second storey species, such as 

Allocasuarina. Current practice is to identify trees with crown characteristics indicating hollow 

development through pre-harvest aerial imagery.  These trees are then assessed on the ground for 

signs of use by fauna and the most ideal trees selected for retention. Individual trees are GPSed and 

recorded on corporate mapping layers. These are regarded as legacy elements. Forest managers in 

WA have also started to assess the availability of maturity in the surrounding landscape (coupe 

context) when deciding on the requirements for tree retention within harvest areas.  

Where additional measures are required for particular species of high conservation significance, this 

is identified in the coupe planning process.  For example, the three species of threatened black 

cockatoos (covered by a Recovery Plan) including Baudin’s, red tailed black and Carnaby’s (Figure 

11), are catered for with additional tree retention and specific foraging and/or hollow-bearing trees 

identified for retention in the harvest planning process. Threats to habitat for these species include 

illegal logging for firewood, but more significant threats are shooting by orchardists of some species 

and displacement from hollows occupied by feral bees. Pine plantations help sustain populations of 

cockatoos by providing artificially high amounts of food (pine cones) following the decline of their 

other foraging habitats. The birds have become so dependent on this alternative foraging resource 

that some areas of pine plantations are now left unharvested to provide foraging habitat to aid in 

the recovery of these threatened birds. 

A permit from the Minister is required to ‘take’ if a threatened species is found within the harvest 

coupe. There is a high level of concern from some sections of the community about the harvest of 

this forest type, mainly due to the perceived impact on threatened species. 

Disease threats in this type of forest include Armillaria luteobubalina (a genus of parasitic fungi that 

live on trees and woody shrubs). Climate change, in particular declining rainfall in the south-west of 

Western Australia and the flow on effects on fire incidence and intensity, pests and disease activity 

are considered major threats to the long-term health and ecology of the Karri forest ecosystem. 

While Phytophthora cinnamomi is taken into account in this forest type, the proportion of plant 

species vulnerable to Phytophthora is lower in karri forest than in jarrah forest. There are 

susceptible understorey species associated with karri including a number of Banksia species, 

particularly in ecotonal forests characteristic of the drier margins of the karri. 
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Figure 8 Habitat trees retained in Karri forest coupes. At least two habitat trees per hectare are retained throughout 
clearfell coupes to meet the Forest Management Plan requirements. In addition, two potential hollow-bearing trees are 

retained per hectare to meet Forest Stewardship Council requirements. More habitat trees are retained in areas considered 
to be important for threatened species. Habitat trees are largely retained as single trees rather than in clumps. 

 

Figure 9 Retention in a mature regrowth coupe with clearfell and thinning objectives applied in Treenbrook forest block. 
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Figure 10 Habitat trees are selected and marked with an ‘H’ prior to harvest. 

 

 

Figure 11 Threatened species taken into account in forest management in WA include the Carnaby’s cockatoo.(Image from 

Econews article at http://econews.com.au/13703/land-clearing-decimates-endangered-black-cockatoos) 
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Figure 12  Coupe map illustrating areas to be excluded from harvest and ‘protectable’ and ‘unprotectable’ phytophthora 
area areas. 

 

2.4 Jarrah forest management 
Jarrah forest is tall open forest in which the dominant overstorey tree is the jarrah, Eucalyptus 
marginata. Jarrah is a common tree species in the South West and is well adapted to dealing with 
disturbance. Unlike karri, jarrah trees develop lignotubers – woody swellings at the base of the 
seedlings that act as a store of nutrients and dormant buds. If a jarrah seedling is damaged by fire, 
logging or grazing, it can quickly reshoot from the lignotuber (Figure 13). In the jarrah forest it is 
common for a cohort of lignotubers to be lying dormant on the forest floor awaiting their chance to 
grow into trees. Jarrah trees depend on particular fungi for essential food elements. Cycads are 
found throughout the jarrah forest but particularly in the older stands (Figure 14). Podocarpus is also 
common as an understorey plant in the southern range of the jarrah forest, illustrating the strong 
Gondwanan affinities of south-west WA.   

One silvicultural method applied in jarrah forest is ‘gap release’ (Figure 15, Figure 16,Figure 17). This 

silvicultural method is applied when mature trees and sufficient lignotuber stocking rates occur in an 

area and involves removing all commercial trees in areas of up to 10ha.  The harvest area must be 

surrounded by a 100m buffer of unharvested forest. Five ‘primary’ hollow-bearing habitat trees and 

six-eight ‘secondary’ hollow-bearing trees are retained per hectare in this forest type, as a minimum.  

All marri (Corymbia calophylla) trees greater than 70cm diameter and with crown characteristics 

indicative of hollows are also retained.  

‘Shelterwood creation’ treatment is another silvicultural method applied in the jarrah forest (Figure 

18, Figure 23). Shelterwood coupes can be larger than ‘gap release’ coupes (no area constraint), but 

hollow bearing trees are still retained at the same rate. The aim of the shelterwood prescription is to 

retain some overstorey trees until sufficient lignotubers establish and then remove the overstorey at 

a later date. Jarrah coupes often have multiple silvicultural treatments depending on the forest 

structure and previous logging history.  

https://en.wikipedia.org/wiki/Eucalyptus_marginata
https://en.wikipedia.org/wiki/Eucalyptus_marginata
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Phytophthora is a significant problem in the jarrah forest. Areas are zoned as ‘protectable’ and 

‘unprotectable’ hygiene categories (Figure 12). Protectable areas are usually upstream/upslope of 

infected areas and unprotectable are downstream/downslope. Management prescriptions for 

phytophthora can be restrictive and include restricted or controlled access, wash-down (clean on 

entry) points and landing design including soil movement barriers.   

Many vertebrate species are potentially affected by timber harvesting in jarrah forest (Figure 19) 

(see Appendix 2, DPAW, 2014b).  One of the reasons for the retention of hollow-bearing trees in this 

forest type is to maintain populations of the threatened western ringtail possum, Pseudocheirus 

occidentalis through retention of hollows for nesting and denning and canopy connectivity for 

movement (Figure 20, Figure 21). Streamside reserves and sites of significance such as rocky knolls 

are also retained (Figure 24, Figure 25, Figure 26). Data from the Kingston project has found a high 

diversity of fauna species including 20–30 reptile species, >10 frog species and numerous bats (some 

found under coarse bark, hollows etc.) in some areas of jarrah forest. Amongst the iconic species, 

the emu, numbat, chuditch and western grey kangaroo occur in the area, but the bilby is now 

extinct. A numbat was observed during this visit as it darted across the road and into a large hollow 

log (S.Munks, pers.obs). There has been a rapid and substantial decline of the woylie in the region 

(brush-tailed bettong, Bettongia penicillata). This is concerning because woylies play an important 

role in maintaining the health and re-establishment of native vegetation through dispersing fungi 

and seeds. They are known as ‘ecosystem engineers’, turning over up to five tons of soil per woylie 

per year. Ongoing research has indicated that woylie abundance, survivorship and recruitment are 

not adversely affected by silvicultural practices in the jarrah (Eucalyptus marginata) forest (Wayne et 

al., 2016, Wayne et al., 2011a). In fact evidence suggests that harvested areas may have afforded 

some localised protection to this species when an unrelated, species-wide decline began three years 

after harvesting disturbance ended.  In areas subject to harvest woylie numbers declined by up to 

77% but in contrast this decline was 95% of the population in unharvested areas. The nature and 

spatial extent of the timber harvesting regimes investigated in the jarrah forest indicate that timber 

harvesting is not a threatening process for the woylie (Wayne et al., 2016). 

 

 

Figure 13 Martin with lignotuberous jarrah and marri coppice regenerated from seedlings 
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Figure 14 Cycads, an ancient plant group, common in the jarrah forest (Macrozamia riedlei, common name Zamia or Zamia 
Palm). Seeds are poisonous, but indigenous people worked out how to make them safe for eating by soaking them in water 

to leach the poisons. The Emu (Dromaius novaehollandise) is considered to be the primary dispersal agent for M. riedlei 
through eating the cycad fruit and excreting the poisonous seed. 

 

 

 

 

Figure 15 Adrian Wayne explains the gap release silvicultural treatment in the Jarrah forest The ‘Warrup’ forest block (‘up’ 

= place) is an area of Jarrah forest, tall open forest in which the dominant overstorey tree is the jarrah, Eucalyptus 
marginata. 

 

https://en.wikipedia.org/wiki/Eucalyptus_marginata
https://en.wikipedia.org/wiki/Eucalyptus_marginata
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Figure 16 Coarse woody debris in the gap harvested jarrah forest. Large downed logs provide important refuge sites for 
numbats, Chuditch (Western quoll). 

 

 

 

Figure 17 Regeneration in the gaps in jarrah forest. 
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Figure 18 Shelterwood harvest site in the jarrah forest. 

 

 

Figure 19 Jarrah forest at Kingston Project area, Warrup. 



19 
D2017/363999 

 

Figure 20 Adrian explains the importance of this site to the threatened western ringtail possum, Pseudocheirus occidentalis. 
There has been a recent decline in this species in the jarrah forest and the reason is unclear. 

 

 

 

Figure 21 Hollow entrance in jarrah tree. 
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Figure 22 Tag on tree known to be used by the western ringtail possum. 

 

 

Figure 23 Regeneration from shelterwood operation (background) and mature jarrah forest after wildfire (foreground). 
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Figure 24 Grass tree, Xanthorrhoea preissii, in streamside reserve in jarrah forest. Western ringtail possums are known to 
use these areas for dreys/refuge as are snakes! (Adrian Wayne, pers.comm.). 

 

Figure 25 Streamside reserve along dry watercourse. 
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Figure 26 Rocky knolls (granite outcrops) in the jarrah forest. Such areas are excluded from harvest areas and provide 
important habitat for chuditch, Dasyurus geoffroii (western quolls)(Morris et al., 2003). 

3. Research and effectiveness monitoring programs  
This section provides a brief summary of information provided during office presentations and 

discussion. For a more comprehensive overview of the projects see the additional information in the 

‘further reading’ section of this report.  

3.1 Monitoring Key Performance Indicators (KPIs) in Forest Management Plans 

(Danielle Wiseman) 
The Forest Management Plan (FMP) for the southern forests includes key performance indicators 

(KPIs) for forest management.  Whole of forest monitoring, reporting against the KPIs, is required 

through the FMP. A recent review came up with recommendations, the most important of which 

was the need for a clear overall management objective. Work is now being done to try to align FMP 

reporting to meet multiple reporting needs such as reporting for the Regional Forest Agreement, 

State of the Forests and Annual reports. 

There are 24 key reporting indicators for forests covered by the FMP. For example KPI4 is for 

threatened flora, KPI9 is for soil damage from timber harvesting, KPI15 is for the area of native forest 

in the FMP area. Cultural heritage management follows the ‘due diligence’ principle – ensure 

compliance with the heritage Act. Surveys are done of priority sites in agreement with the aboriginal 

council. Most rivers in the region are mythical sites to the indigenous community. Unregistered sites 

are submitted to the appropriate database. 

The KPI for forest cover is monitored using the landsat coverage which is taken every 17 days. 

Satellite sensing conditions vary due to cloud coverage but at least one usable data point is collected 

per month in the north, and one every four to five years in the south. The data from the long-term 

monitoring carried out by the Science and Conservation Division, ‘ForestCheck’, can be used to see if 

the ‘change’ recorded from landsat data is correct on the ground. In particular the data collected on 

flora and fauna values during the ‘ForestCheck’ monitoring can be used to explain the change or see 

if it ‘matters’. This monitoring enables an assessment of ‘trends’ – like change in canopy cover due to 

climate change. 
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There is an emphasis on landscape-scale remote monitoring looking at broad changes in canopy 

cover overtime and this information is used to target on-ground monitoring. However, there is a 

difference between the degree of monitoring undertaken with respect to land tenure, with different 

resolutions for State and Private forest. The FMP only has monitoring goals for State forest. 

Plantations established on private land have had variable success due to collapse of MIS schemes. 

More recently there has been an expansion of pine plantations on private land by the Forest 

Products Commission (FPC) to keep the industry viable. 

3.2 Inventory plots (David Tarrant)  
Plots have been established to monitor forest utilisation. These include inventory plots established 

in the 1930s to monitor basal area and height. The ‘Forestcheck’ plots match some of these sites. 

These inventory plots are part of the Ozplots program covering the Karri and Tingle as well as the 

jarrah. There are nine Ozplots in the Warren region overlaid on existing 50x50 inventory plots. 

Ozplots are 1ha in size. Trees and shrubs are measured as well as coarse woody debris, litter and 

carbon. 

3.3 Forest Products Commission monitoring program (Alan Seymour) 
Fauna monitoring (in addition to the work done by PWS) is carried out to meet the requirements of 

Forest Stewardship Council (FSC) certification. The FPC is seeking certification for the jarrah forest 

Forest Management Unit (FMU).  Currently this FMU is only certified for ‘controlled wood’ and pre-

certification assessment by the FSC required corrective actions, the main one being the need for 

‘monitoring’. The FSC process concluded that the fauna distribution predictive model currently used 

to inform management decisions under the FMP was not sufficient and asked for more pre-harvest 

monitoring. The FPC currently undertake a camera monitoring program of fauna in all karri coupes 

but not the jarrah coupes. Field staff are trained in the identification of indirect signs and fauna 

monitoring protocols (FPC, 2015). Fauna monitoring includes; camera monitoring; bird call surveys; 

hollow surveys from the ground; and surveys of indirect signs such as scats and diggings. $50,000 is 

allocated per annum for the FMU monitoring over the 2450ha area.  The surveys are only ‘pre-

harvest’ surveys at the moment, but in the future they may be repeated after harvest. 

FPC has engaged a consultant ecologist to write a comprehensive manual on fauna monitoring and 

interpretation of signs. This means that monitoring methods are consistent and comparable 

between coupes.  

The data collected from the camera monitoring has highlighted high numbers/ha of cats and foxes 

throughout the forest. Foxes appear to be confined to the forest edges whereas cats were found 

throughout the area. This has resulted in the funding of a project aimed at eradicating the feral cat 

using ‘Eradicat’ 1080 baits. The project will involve collection of baseline data and baiting, 5,000ha of 

baiting in both planned harvest areas and current ones.  

The camera monitoring has also picked up new populations of the threatened western ringtail 

possum, with one in a coupe where foxes and cats were also present. Additional surveys are done 

for every individual hollow bearing tree/senescent tree and onground ‘follow-up’ surveys are carried 

out when the remote cameras have picked up threatened species. 

The FPC has estimated that the cost of these surveys and retention of habitat is <1% of doing 

business. The FSC has asked the FPC to demonstrate that their forest management approach is 

ecologically sustainable. FPC has initiated work with Kris Warren, Murdoch University to undertake a 

radio-tracking project on cockatoos in the Karri forest. This project will involve GPS tracking captive 
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bred and ‘wild’ released cockatoos to look at hollow usage. Further work is planned on identifying 

the risk of the operation and effectiveness of management actions. 

3.4 Forestcheck (Lachie McCaw) 
The ‘Forestcheck’ monitoring program was developed in the late 1990s to monitor biodiversity and 

other environmental measures across the extent of the jarrah forest (Abbott and Williams, 2011, 

McCaw and Robinson, 2017) (see also Appendix E).  It was developed as ‘ad hoc’ research projects 

were not seen as sufficient to answer the question, ‘is what we do adequate?’ 

A special issue of Australian Forestry published a series of research papers from this project in 2011 

(Abbott et al., 2011, Abbott and Williams, 2011, Cranfield et al., 2011, Farr et al., 2011, McCaw, 

2011, Ward et al., 2011, Wayne et al., 2011b, Whitford and Mellican, 2011). There have been some 

changes in the measures taken over the years, such as dropping soil disturbance measures as the 

actions taken to mitigate soil disturbance through the FMPs was considered adequate. There was an 

increase in measurement of coarse woody debris as it was considered an important measure for 

carbon reporting. Decay status of the logs influence the carbon storage capacity. 20–30% of staff 

time in the research and monitoring area was allocated to this long-term monitoring project. 

Each site surveyed in the ‘ForestCheck’ project is a 100mx200m plot and there are 65 sites. Regional 

Forest Agreement (RFA) forest communities were used for the initial stratification. There are 

approximately six years between each monitoring sample. Some sites also double up as fire 

chronosequence sites. There are no sites in streamside reserves or other excluded or ‘reserved’ 

areas, however, there are reference sites which have not been logged for at least 40 years. 

The total number of taxa that has been recorded is 3868 and the study has validated the RFA 

mapping. One important lesson is that monitoring is as much about people as the science, requires 

skill and commitment and ‘teamwork’.  

Future development opportunities being considered include: 

 analysis of a large dataset 

 genomic approaches 

 meta-analysis 

 camera surveys 

 use of baseline data to assess impact of climate change. 
 

Funding for Forestcheck has been covered by Department of Parks and Wildlife salaries and FPC has 
budgeted for a 15–year operational component. There is commitment for this monitoring to 
continue in the current Forest Management Plan. The Department of Parks and Wildlife is 
considering using the FORESTCHECK monitoring protocol to improve knowledge of biodiversity for 
parts of the forest that have not previously been well sampled (Chapman and McCaw, 2017, 
Pennifold et al., 2017). The current challenge is maintaining specialist staff numbers. 
 

3.5 Kingston project (Adrian Wayne) 
This project was started in 1994. The aim of the ‘Kingston’ project was to look at biodiversity 

responses at the Kingston site before and after harvesting, using several silvicultural methods. The 

‘Forest Check’ project in contrast is monitoring biodiversity at multiple sites across the extent of the 

jarrah forest. The two studies complement each other. 
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The Kingston project is integrated and comprehensive, covering soils, water, coarse woody debris, 

reptiles, frogs, birds, mammals and invertebrates. The study area had been harvested previously in 

the 20s - 40s and/or 60s-70s using different methods.Present day silvicultural methods assessed in 

the study were gap release and shelterwood creation. Diverse ecotype zones (eg., rocky knolls) and 

habitat trees are retained throughout the study area. There were some unlogged control and 

reference sites. Ecotones were looked at focussing on edge effects in retained areas and the value of 

retaining habitat trees. 30% of the study area was harvested and the rest was considered an 

informal reserve. The project was principally conducted by CALM, with collaborations with local 

universities UWA, and Murdoch. 

Surveys were undertaken before, during and after 1994–95 harvesting and a silvicultural burn done 

in 1996 (i.e. BACI design). Intensive sampling was carried out between 1994–2000 and then sampling 

was more intermittent from 2000–2017 (Wayne et al., 2001).  

Key results to date are: 

 some species benefit from the logging, others don’t 

 there was a greater response to the silvicultural burn (positive and negative) than 
harvesting 

 three habitat trees/ha made a significant difference for brushtail possums (arboreal 
marsupials) 

 less intensive, but more extensive harvest had greatest impact on brushtails, 

 gap release silviculture impacted less on the arboreals than the shelterwood harvest 
due to the harvest area constraints for gap release coupes  

 soil disturbance impacted on re-sprouter plant species 

 the threatened ringtail possums survived harvest but were subsequently predated 
upon. Management response was to increase the requirement for retention of 
habitat trees (refuge sites) to five primary trees/ha. The recommendation was to 
prescribe this across the jarrah forest and this was adopted through the revision of 
guidelines. There was some compromise, taking into account fauna habitat zones 
retained at the landscape scale.  
 

4. Summary   
See Appendix B for 2017 updates to the summary points made after the 2009 visit.  

4.1 Approach taken to mitigate the impacts of forestry practices on biodiversity in 

production forests  
As found in the 2009 visit (Appendix B) biodiversity requirements are taken into account in the 
production-forests of WA on public land predominantly at the strategic level, through a network of 
formal and informal reserves and the complementary Fauna Habitat Zones. This translates to agreed 
landscape level measures, retention primarily outside of the harvest boundary, less emphasis on 
operation level assessment and more integration of silviculture goals and biodiversity goals.  

One habitat that is managed intensively during operational planning is tree hollows. Considerable 
emphasis is placed on the identification and retention of hollow-bearing trees in the planning and 
implementation of harvesting operations. Work has been done to assess the survival of such trees 
(jarrah and marri) in harvested areas (Whitford and Williams, 2001). The rate of tree fall was found 
to be low and fire frequency and termite infestation was found to influence the probability of tree 
fall (Whitford and Williams, 2001). There has been a recent move toward assessing the availability of 
hollows in the surrounding landscape to inform decisions around the retention of this habitat at the 
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coupe scale. Disease and feral pests are also managed intensively at the operational scale. Apart 
from the threatened hollow-users there seemed to be relatively little emphasis on the requirements 
of threatened species (particularly invertebrates), at the coupe scale.   

We learnt, however, that things are changing due to the requirements of market-driven certification. 
This has resulted in a recent focus on pre-harvest surveys for key species and habitats in some areas 
of karri forest by the Forest Products Commission. This is mainly because the certification 
assessment process determined that the fauna distribution predictive models, currently used to 
inform management decisions under the Forest Management Plan, were not considered sufficiently 
reliable in identifying the occurrence of species that may be at risk from planned forest operations. 

Three of the major challenges associated with forest management in WA appear to be mitigating the 
impact of wildfire, management of pest species and management of freshwater quality and quantity. 
A lot of work is going on to address the freshwater and hydrological issues associated with forest 
management (Pennifold, 2013, IFA, 2016, Pennifold et al., 2017, Raiter, 2017) 

 

4.2 Research and monitoring  
One of the strengths of the WA system noted in the 2009 report (Appendix B) and the 2011 report 
(Appendix C) was the focus on comprehensive research and monitoring done to inform forest 
management practices. These R&M programs continue to be supported, with a strong and active 
science division working closely with the FPC and EPA. High level monitoring and reporting of the 
FMP key performance indicators, the ForestCheck ‘trend’ monitoring project and the Kingston 
‘effectiveness’ monitoring project all complement each other and provide the WA forest industry 
with data that can be used for multiple purposes. The recently initiated finer-scale camera 
monitoring by FPC, mainly driven by certification requirements, will add to this dataset and has 
already led to the identification of hotspots for feral pests and investment in pest control projects.  
The data collected may presumably also prove useful in the verification and improvement of the 
species habitat models questioned by the certification body. 

Other jurisdictions lack a long term commitment to monitoring and evaluation of existing 
management prescriptions to answer questions such as, ‘Do they work?’ ‘Are they really necessary 
in the first place?’ All types of monitoring are required to answer such questions – implementation, 
effectiveness, validation and trend monitoring –  and WA seems to be a long way ahead of other 
states as a result of a commitment of resources to such monitoring over the past 20+ years.  

4.3 Incorporating R&M results into management practices. 
The good working relationship between practitioners and researchers in WA ensures uptake of 
research results and we learnt about many examples of success in this area (eg. changes to 
management of jarrah forest in response to the outcomes of the Kingston project). Our impression 
was that there is an overarching government level commitment to ecologically sustainable forest 
management, at least on public land, which makes adoption of research outcomes easier in WA 
compared to other States. The private land situation appears to be different, however a review of 
the planning and monitoring approach taken for production forest on private land in WA was 
beyond the scope of this project. 

4.4 Considerations for Tasmania 
On the basis of our study trip experience, we identify the following list of considerations that may 

help in the ongoing development of the approach taken to the management of biodiversity through 

the Tasmanian forest practices system: 

 Enhancement of landscape-scale approaches to cater for multiple threatened species and 
habitats. This might include monitoring changes in habitat extent and quality using remote-sensing 

methods. 
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 Integration of silviculture goals and biodiversity goals. The goals for wood production and 

biodiversity management at the coupe scale appear to be closely intertwined in the WA 
system(Burrows et al., 2011). The silvicultural systems recognised through the Tasmanian Forest 
Practices Code could be reviewed and revised to incorporate coupe level requirements for 
biodiversity. This could reduce the complexity of coupe level planning.    

 Ongoing commitment to effectiveness monitoring by FPA Research and Advisory 
programs. One of the core roles of the Research and Advisory programs of the Forest Practices 

Authority is to conduct research and monitoring, particularly monitoring of the effectiveness of 
Forest Practices Code provisions for natural and cultural values. In the past, funding and time 
allocated to such work has been limited. However, the Tasmanian Forest Practices Authority has 
committed resources for priority projects between 2016 and 2020 and ideally this should be 
continued. 
  

 Support by the Forest Practices Authority for other forms of monitoring to complement 
the effectiveness monitoring efforts by the FPA. This could include support for a state-wide 

‘trend’ monitoring multiagency program similar in design to WA’s Forestcheck and coupe scale 
‘before and after’ camera monitoring for target species.  

 

5 References and further reading (Note that information collected during the 

visit are stored in FPA files on the T drive) 
 
ABBOTT, I., LIDDELOW, G. L., VELLIOS, C. V., MELLICAN, A. E. & WILLIAMS, M. R. 2011. Forestcheck: 

the response of birds to silviculture in jarrah (Eucalyptus marginata) forest. Australian 
Forestry, 74, 328–335. 

ABBOTT, I. & WILLIAMS, M. R. 2011. Silvicultural impacts in jarrah forest of Western Australia: 
synthesis, evaluation, and policy implications of the Forestcheck monitoring project of 2001–
2006. Australian Forestry, 74, 350–360. 

BURROWS, N., DELL, B., NEYLAND, M. & RUPRECHT, J. 2011. Review of silviculture in forests of 
south-west Western Australia. DPAW, WA. 

CC 2013. Forest Management Plan 2014–2023. Conservation Commission of Western Australia, 
Perth. 

CHAPMAN, T. F. & MCCAW, W. L. 2017. Where to survey? Spatial biodiversity survey gap analysis: a 
multicriteria approach. Pacific Conservation Biology, 23, 189–199. 

CRANFIELD, R. J., ROBINSON, R. M., WILLIAMS, M. R. & TUNSELL, V. L. 2011. Forestcheck: the 
response of lichens and bryophytes to silviculture in jarrah (Eucalptus marginata) forest. 
Australian Forestry, 74, 303–314. 

DEC 2009a. Department of Environment and Conservation SFM Guideline No. 5. Sustainable Forest 
Management Series. Perth, WA: Department of Environment and Conservation. 

DEC 2009b. Guidelines for Protection of the Values of Informal Reserves and Fauna Habitat Zones. 
Sustainable Forest Management Series. SFM Guideline No. 4. Perth, WA: Department of 
Environment and Conservation. 

DPAW 2014a. Karri Silviculture Guideline. Sustainable Forest Management Series, FEM Guideline 3. 
Perth, WA: Department of Parks and Wildlife  

DPAW 2014b. Silviculture Guideline for Jarrah Forest. Sustainable Forest Management Series, FEM 
Guideline 1. Perth, WA. 

DPAW 2017. Guideline for the Selection of Fauna Habitat Zones. Forest and Ecosystem Management 
Series, FEM Guideline No. 6. Perth, WA: Department of Parks and Wildlife. 

EPA 2013. Proposed Forest Management Plan 2014–2023. Conservation Commission of Western 
Australia. Perth, WA: Environment Protection Authority. 



28 
D2017/363999 

FARR, J. D., WILLS, A. J., VAN HEURCK, P. F., MELLICAN, A. E. & WILLIAMS, M. R. 2011. Forestcheck: 
the response of macro-invertebrates to silviculture in jarrah (Eucalyptus marginata) forest. 
Australian Forestry, 74, 315–327. 

FPC 2015. Targeted fauna surveys within pure and mixed karri forest. Procedure 46. Forest Product 
Commission, WA. 

IFA 2016. Managing Forested Catchments Threats & Opportunities. Powerpoint presentation. 
Institute of Foresters of Australia. 

MCCAW, L. & ROBINSON, R. 2017. Monitoring biodiversity in managed forests in south-west 
Western Australia: reflecting on 15 years of FORESTCHECK. Powerpoint presentation and 
notes. 

MCCAW, W. L. 2011. Characteristics of jarrah (Eucalyptus marginata) forest at FORESTCHECK 
monitoring sites in south-west Western Australia: stand structure, litter, woody debris, soil 
and foliar nutrients. Australian Forestry, 74, 254–265. 

MORRIS, K., JOHNSON, B., ORELL, P., GAIKHORST, G., WAYNE, A. & MORO, D. 2003. Recovery of the 
threatened chuditch (Dasyurus geoffroii): a case study. Predators with pouches: the biology 
of carnivorous marsupials, 435–451. 

PENNIFOLD, M. 2013. Ecological condition of streams in south-west forests. Information Sheet 63 / 
2013 Science Division. Perth: Department of environment and conservation. 

PENNIFOLD, M. G., WILLIAMS, K. J., PINDER, A. M., HARWOOD, T. D., MANION, G. & FERRIER, S. 
2017. Whole‐landscape modelling of compositional turnover in aquatic invertebrates 
informs conservation gap analysis: An example from south‐western Australia. Freshwater 
Biology, 62, 1359–1376. 

RAITER, K. 2017. Water indicators for forest management: Assessment of forest management effects 
on streamflow and quality for the Forest Management Plan 2004–13 audit,. Salinity and 
Land Use Impacts series. Department of Water, Perth. 

WARD, B., ROBINSON, R. M., CRANFIELD, R. J. & WILLIAMS, M. R. 2011. FORESTCHECK: the response 
of vascular flora to silviculture in jarrah (Eucalyptus marginata) forest. Australian Forestry, 
74, 276–287. 

WAYNE, A., MAXWELL, M., NICHOLLS, P., PACIONI, C., REISS, A., SMITH, A., THOMPSON, R., VELLIOS, 
C., WARD, C. & WAYNE, J. 2011a. The Woylie Conservation Research Project: investigating 
the cause (s) of woylie declines in the Upper Warren region. Progress Report, December. 

WAYNE, A., WHEELER, I., WARD, C., ROONEY, J. & MELLICAN, A. 2001. The impacts of timber 
harvesting and associated activities on the small terrestrial vertebrates of the jarrah forest: 
Kingston Project progress report.'. Western Australian Government Department of 
Conservation and Land Management, Manjimup. 

WAYNE, A. F., LIDDELOW, G. L. & WILLIAMS, M. R. 2011b. FORESTCHECK: terrestrial vertebrate 
associations with fox control and silviculture in jarrah (Eucalyptus marginata) forest. 
Australian Forestry, 74, 336–349. 

WAYNE, A. F., MAXWELL, M. A., WARD, C. G., VELLIOS, C. V., WILLIAMS, M. R. & POLLOCK, K. H. 
2016. The responses of a critically endangered mycophagous marsupial (Bettongia 
penicillata) to timber harvesting in a native eucalypt forest. Forest Ecology and 
Management, 363, 190–199. 

WHITFORD, K. & MELLICAN, A. E. 2011. Intensity, extent and persistence of soil disturbance caused 
by timber harvesting in jarrah (Eucalyptus marginata) forest on FORESTCHECK monitoring 
sites. Australian Forestry, 74, 266–275. 

WHITFORD, K. & WILLIAMS, M. 2001. Survival of jarrah (Eucalyptus marginata Sm.) and marri 
(Corymbia calophylla Lindl.) habitat trees retained after logging. Forest Ecology and 
Management, 146, 181–197. 

 

 



29 
D2017/363999 

Appendix A: People consulted on the study trip 
Day 1 

Adrian Wayne, Senior Research Scientist, Science and Conservation Division, Department of Parks 

and Wildlife 

Lachie McCaw, Senior Research Scientist, Science and Conservation Division, Department of Parks 

and Wildlife 

David Tarrant, Parks and Wildlife, Biodiversity, conservation and attractions 

Danielle Wiseman, Parks and Wildlife Service, DBCA 

Martin Van Rooyen, Forest Products Commission 

Brad Barton, Parks and Wildlife Service, DBCA 

Rowena Burch, PhD student and Kingston dataset manager, Murdoch University 

Day 2 

All of the people present on day 1 and – 

Alan Seymour, Branch Manager, Planning and native forest silviculture, Certification programs, 

Forest Products Commission 
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Appendix B:  2009 Review of Interstate approaches to Biodiversity 

Conservation in Wood Production Forests. 
 

M Brown and S Munks (with 2017 updates in blue for WA) 

Introduction 
The following is a summary review of the approaches taken to biodiversity conservation in areas 
subject to production forestry activities in WA, NSW and Victoria.  
 
Legislative and policy framework 
Overview:  
 

 All states have established GBE equivalents with responsibility for wood production, and 
have independent oversight and regulation of forest practices/biodiversity conservation. 

 All states have Acts/policies to cover SFM principles and agreements within NFPS, RFAs, and 
EPBC and to cover particular state needs such as TS, old-growth and rainforest. 

 Not all states have legislated forest practices codes across tenures, but all have some 
equivalent framework.   

 Threatened species legislation is tenure blind in all 3 states, but operating procedures and 
regulatory mechanisms differ between public and private.  

 
2.1 New South Wales 

 Forest Practices Code for Plantations (public and private) 

 Habitat protection rules (Riparian, Old Growth, Rainforest, Ridge and Headwater etc) 

 Species specific survey and protection for species not covered adequately by habitat 
protection rules 

 Planning, reporting and review 

 RFAs and other policy/legislation ‘provide for’ rather than ‘protect’ T spp.  

 Overall NSW approach is generally very prescriptive and regulatory. 
 
State forest: 

 NSW Biodiversity Strategy is overarching policy document. 

 Forestry and National Park Estate Act: picks up NFPS and RFAs 

 NSW Forest Agreements 

 Integrated Forestry Operations Approvals: A regulatory framework which covers 4 Acts – 
Fisheries, Forestry, Environmental Protection and Water Quality) 

 Species recovery planning process, including legislated threatened communities and 
processes. 

 
Private forests:  
Forest Practices Code: There are four regional codes to suit local areas. 
Also need to consider Native Vegetation Retention Act via Property Vegetation Plan (PVP). 
 
 
2.2 Western Australia 
Timber harvesting is regulated in different ways according to tenure. 

1. CALM Act: State forest (and timber reserves) 
2. Forest Products Act: State forest (and timber reserves) 
3. Wildlife Conservation Act.  All tenures 



31 
D2017/363999 

4. Environment Protection Act:  All tenures 
5. Forest Practices Act: plantations on all tenures 
6. Forest Management Plan developed by DEC (administered by the Conservation and Parks 

Commission), reviewed by EPA signed off by Minister for Environment: State forest (All land 
vested in the conservation and parks commission in the forest management plan area)  

7. MOU between DEC and FPC (probably DBCA and FPC now) 
8. Sandalwood Act: Unallocated Crown Land (Sandalwood act repealed and replaced with the 

Biodiversity Conservation Act) 
 
2.3 Victoria 

1. Sustainable Forests and Timber Act 
2. Flora and Fauna Guarantee Act 
3. Code of Practice for Timber Production 2007, not formally legislated but ratified by 

Parliament giving it legal standing. 
4. Environment Protection Authority audits 
5. Code covers all tenures, but private land is self-regulating except for plantations and local 

government approvals.  

 
Principles and objectives 
All states espouse similar principles and objectives, viz: 
 

 Promotion of ESFM through:  
- Setting up a CAR reserve system.  
- Threatened species protection through regulation across tenures 
- Habitat protection rules (eg, Riparian, Old Growth, Rainforest, Ridge and Headwater 

etc) 
- Species specific survey and protection for species not covered adequately by habitat 

protection rules 
- Planning, monitoring reporting and review 

 Industry Security through: 
- Wood Supply Agreements/Sustained Yields – set annual allocation limits over a 10–

20 year period. 

 Transparency through: 
-  Reporting to Parliament and the community 

 
Planning and implementation 
 
4.1 New South Wales 
4.1.1 Strategy 

 CAR reserve system (JANIS criteria applied) 

 Threatened species protection through management by prescription on State forest 

 Industry security through wood supply agreements etc. Biodiversity requirements (habitat 
surrogate protection rules) taken into account when setting sustainable yield targets 

4.1.2 Planning process and tools 

 Strict regulatory approach 

 3 RFAs, 4 forest agreement. 

 Integrated Forestry Operations Approvals (licence to operate) for State forest deliver 
management prescriptions for biodiversity, in particular threatened species (5 yearly 
reviews). Deliver RFA requirements for different regions. 

 Species habitat maps used in development of strategic plans (habitat zoning, tactical plans). 
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 NSW RFA says ‘provide for’ not ‘protect’ threatened species. 

 Move toward Species Management Plans on State forest. 

 Notification of threatened species habitat sent to DECC as map. Various activities need DECC 
approval. 

 Separate Code of Practice for plantations with desk-top assessment only. 

 Private Code of Practice reviewed and latest draft August 07. Four Codes for different 
regions. 

 Maps and planning tools for Private land provided to landowners. 

 Decision support system for private vegetation plan (PVP) development including 
Environmental Outcome Assessment Methodology (EOAM) for catchment management 
authorities. 

 Three sets of planning tools  
 State forest tools (IFOA, SH Maps, SMPs etc.) 
 Private codes of practice for different regions 
 Clearing regulation tools (EOAM and PVP) 

 20% (SF) and 10% (private) triggers for review. 
 

4.1.3 Development of management prescriptions 

 Comprehensive Regional Assessments provided data sets on species localities – habitat 
modelling. 

 No formal process involving scientists, no scientific advisory committee. 

 Negotiating obligations with all stakeholders for forest agreements and rules for IFOAs that 
mitigate harm within practical confines of timber production. 

 Species Recovery Plans objectives are taken into account 

 Habitat approach (Habitat Protection Rules) taken at compartment level (200ha) on State 
forest. 

 Species specific surveys and then exclusion zones/management prescriptions protection for 
species not covered by habitat protection rules on State forest. 

 Two tiers to IFOA prescriptions – landscape and regional. 

 Surveys required for sensitive species or where no agreed prescriptions. Most 
compartments require surveys. Regional ecologists undertake surveys using prescribed 
methods developed by specialists (Meek, 2004). 

 No species specific surveys on Private land and wording for threatened species management 
prescriptions are slightly different to State forest IFOA rules. 

 Risk assessment and management for species not on threatened species list.  

 Currently emphasis on fauna and vertebrate fauna in particular. 

 Prescriptions on Private are similar but different to State forest (eg., SSRs some partial 
harvest allowed on private). More flexibility, some disturbance allowed. 

4.1.4 Implementation 

 Training of regional ecologists at ‘wildlife schools’. 

 Regional ecologist interprets/checks IFOA conditions for harvest plans, internal review 
process. 

 Coupe level management actions delivered via Site Specific Operational Plans (SSOPs) on 
State forest. These harvest plans signed off by Regional Manager. 

 Biodiversity requirements at stand level integrated with silvicultural practice in many 
operations (eg. group selection, single tree selection etc.) on State forest.  

 Property Vegetation Plans on Private (mean 100 ha). 
 
4.2 Western Australia 
4.2.1 Strategy 
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 Network of reserves and landscape level habitat retention (eg., fauna habitat zones) 

 Management by prescription at coupe level (eg., habitat tree retention). 
 

4.2.2 Planning processes and tools 

 Code of Practice but not covered directly by legislation. 

 Regional Forest Agreement 

 Forest Management Plan (2014–3023) 

 Sustained yield modelling and woodflow scheduling. 

 3yr and Annual Harvest Plans (AHPs) and coupe plans. 

 Desktop assessment to identify Fauna Habitat Zones (FHZs) 

 Intensive planning, translating Code of Practice Forest Management Plan and Silvicultural 
guidelines into coupe plans. Different amounts of interactions with DBCAEC for different 
parts of planning. 

 DBCAEC develop and seek sign off on Annual plans. Annual and three year plans are publicly 
available. Signed plan can take 3 months to develop. Hygiene surveys and threatened flora 
surveys may delay process, not fauna. 

 Fauna strategic planning system (expert system) 
 

4.2.3 Development of management prescriptions 

 Prescription development and design undertaken by DEC then delivered to Forest Products 
Commission (FPC) planner. Planner incorporates into plan. 

 Each coupe signed off by DEC. 
 

4.2.4 Implementation 

 Pre- disturbance checklist operation checklist for coupes for biodiversity, health, heritage 
etc. 

 Code of Practice guidelines are applied in coupes. 

 Hollow retention at stand-level as an example of adaptive change. 
 

4.3 Victoria 
4.3.1 Strategy 

 Reserve system 

 Land allocation at landscape level by DSE taking into account biodiversity requirements. 

 Coupe level management prescriptions. 
 
4.3.2 Planning processes and tools 

 Code of Practice 

 Management Plans with special management zones by DSE. 

 Allocation Order supplied to Vicforest planners by DSE. 

 Timber Release Plans (3 yr plans) 

 Coupe Plan or Operators Procedure –endpoint of planning. 

 Private land coupes approved by local government. 
 
4.3.3 Development of management prescriptions 

 Biodiversity taken into account in the development of Allocation Orders. 

 Action statements for threatened species deliver prescriptions for Forest Management 
Plans. 

 Non statutory consultation process. 

 Coupe level planning within constraints of outcomes of landscape planning. 
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 Coupe reconnaissance survey contributes to development of coupe level prescriptions. 
Carried out by forest officers. 

 Move away from prescriptive approach – habitat tree retention measures are about only 
measure for biodiversity that is still prescriptive at coupe level. 

 Heavy reliance on GIS data. Slow updating of layers if anything found during coupe surveys. 

 Threatened species dominates at FMP level but not at coupe level. 

 Principles based on Montreal Indicators. 

 Code has expected goals and some prescriptions (eg., SSRs). 

 Main biodiversity issues taken into account at land allocation level are threatened species 
and habitat, habitat trees, stream-side reserves. 

 Advice provided by Arthur Rylah scientists when required. 
 
4.3.4 Implementation 

 Following coupe reconnaissance survey the exclusion areas are marked by forest officer. 

 No training of forest planners who mark the coupe but very clear in plan. 

 If maps show habitat but coupe survey finds no habitat then can be re-zoned through 
amendment process. 

 
 

Research monitoring and review 
 
Overview: 

 All are moving away from pre-op surveys to landscape scale monitoring of surrogates  

 Managers, planners and scientists in Vic and NSW are uncomfortable with aspects of current 
processes for development, uptake and application of new information.  This was not seen 
as a problem in WA. 

 
 
5.1 New South Wales 

 Implementation monitored by DECC in 5% of coupes on State forest (reactive). 

 SFNSW internal four tier audit system. 

 If management prescriptions impact on 20% or more of harvest compartment then review of 
‘rule-set’ is triggered. Temporary exclusion zone established and monitoring to test 
assumptions in species management plan. 

 Effectiveness monitoring undertaken by Forest Science Centre, DPI. Ecologists and scientists 
make submissions to DECC. 

 No formal process to capture results of ‘effectiveness monitoring’ by researchers outside of 
system. 

 Currently a move toward development of landscape management plans (researchers at 
SFNSW and policy DECC staff) ensuring consistency in objectives and effectiveness 
monitoring. Move away from pre-harvest survey approach. 

 Currently no resourcing of adaptive management. 
 
5.2 Western Australia 

 Implementation monitoring carried out by FPA, DEC and external informal audit by 
community (CFI inspections driven by DEC, FPC and councils). 

 Examples of direct use of research in management. 

 Strong, active central science division closely integrated with forestry.  Formal and informal 
exchange of ideas. Work closely with silviculturalists. 

 Ongoing review of external literature to ensure external research taken into account. 
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 ‘Provide advice based on biology/science –compromises for socio-economic decisions made 
by Minister. 

 Formal presentations and field days. 

 Final prescriptions go to Conservation Commission and Public Comment. 

 Effectiveness monitoring carried out to see if FHZs are working. 

 Forestcheck program ($500,000 per year) will provide some information. 

 Move away from monitoring processes to monitoring outcomes. Identify the most important 
outcomes for the year. 

 
5.3 Victoria 

 10% of SF coupes checked for implementation standard each year. 

 EPA audit DSE planning and coupe planning. 

 No Audit on Private. 

 If State forest coupe regenerated to standard then coupe handed back to DSE for 
management, if not then stays with VicForests. 

 Management procedures reviewed annually and results of new research incorporated into 
Management Plan. 

 Good relationship between Forest Regulation and VicForests. 

 No effectiveness monitoring and poor uptake of research outcomes (eg., habitat tree case 
study). 

 Code reviewed every 10years. Management procedures reviewed annually. 
 

 

Summary points 
 
6.1 New South Wales 

 Emphasis on biodiversity, in particular threatened vertebrate species at strategic and 
operational level. 

 Strict regulatory approach on state land. Very prescriptive (desired outcome and prescribed 
method). Precautionary approach in development of rule-sets. 

 Development of prescriptions/outcomes in isolation. Little practitioner involvement. Issues 
when trying to gain acceptance.  

 Low level of compliance and effectiveness monitoring resulting in little adaptive 
management. 

 On State forest current move away from pre-harvest survey  then exclusion zone approach 
to more landscape level approach with consistent objectives, effectiveness monitoring to 
feed back into licence (IFOA) provisions. More effective all round (e.g., Barking owl) 

 Regional ecologists are strength of NSW system. They have environmental qualifications and 
are based in the regions. Weakness is that they are not currently trained in how to 
implement prescriptions. 

 Negatives – pre-logging surveys, no monitoring of effectiveness and little independent 
implementation monitoring. 

 Different rules for plantations, no threatened species licence required. 

 Different agency, separate system, planning tools, code of practice for private land and lack 
of consistency between state and Private. 

 Review mechanism for private system but no formal adaptive management process. 
 
6.2 Western Australia 

 Independent compliance audits by EPA and community groups. 
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 Biodiversity requirements taken into account at strategic level. This translates to good 
agreed landscape level measures and less emphasis on operation level assessment. 

 At stand-level (coupe level) more emphasis on habitat retention outside of the harvest 
boundary. Good integration of silviculture goals and biodiversity goals. 

 Close link between practitioners and researchers ensures uptake of research results. Good 
examples of success in this area (eg. hollows work). 

 Overarching commitment to sustainable forest management makes adoption of research 
outcomes easier. 

 Strength is research and adaptive management in WA. 
 
6.3 Victoria 

 Biodiversity taken into account primarily at strategic level. Decisions on Allocation Orders 
made on the basis of Biodiversity as well as wood production. 

 Heavy reliance on GIS layers in planning, slow updating of layers may be an issue. Little 
coupe level planning. 

 Threatened species dominates at Forest Management Plan level but not at coupe level. 

 Code layout is good for Biodiversity. Objectives/outcome based, principles based on 
Montreal Indicators. 

 Coupe assessments carried out by Forest Planners in regions. 

 No strategic effectiveness monitoring. 

 No training of forest planners, need for contractor training identified. 

 Significant changes in last 10 years – move away from site based protection to consolidated 
refuge – move away from pre-logging surveys as recognition that wrong scale for 
biodiversity. Cost of surveys prohibitive for ’hard-to-find’ species. 

 

Conclusions: 
 

1. All states have separated biodiversity regulation and wood production functions. 
2. Tasmania has the most comprehensively tenure blind FP system 
3. All states are working to use CAR reserves plus landscape surrogates to deal with the general 

run of biodiversity issues. 
4. All states also recognise value of strategic level approaches to dealing with threatened 

species above the coupe level using surrogates where possible and only dealing with specific 
species management issues when necessary.  

5. All states use wording to make it clear that the system is to provide or cater for threatened 
species, but not protect every individual. 

6. All states are moving to defining clear objectives and outcomes-based monitoring backed by 
prescriptive/regulatory approach at coupe level only where necessary. 

7. Effectiveness monitoring is part of the system in WA, moving that way in NSW, but not 
happening in Victoria. 

8. Outside Tasmania, most breaches which cannot be catered for internally are dealt with by 
‘name and shame’ approaches. 

9. Heavy reliance on good desk top (GIS/database approaches) which in turn rely on good 
curation maintenance and updating methods. 

10. Everyone is under resourced. 
 

People Interviewed for interstate comparison 
 
1. NSW 
Dept Environment & Climate Change 
David Nicholson: Head of Forest Policy regulation 
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Shaan Gresser: Snr FPO  
Paul Campbell: Resources and Conservation Unit, FPR (oversees RFA and NSW FAs) 
 
PNF 
Paul Massey-Reed: manager 
Greg Lollback: A/PNF Ops manager Grafton 
Jud Agius:  A/manager Policy  
 
Forests NSW: 
Andy Stirling: planning manager NF Division (phone) 
Warwick Bratby: Planning manager W Division (phone) 
Jason Moltenkin: Planning manager Planted Forests Division (phone) 
Kris Grounder: auditing policy, MIG, certification 
 
DPI Science and Research division: 
Rod Kavanagh 
Trent Penman 
Frank Lemckert 
Brad Law 
 
2. WA 
DEC: Sustainable Forest Management Division: State forest 
Paul Jones: Director  
Geoff Stoneman: A/Manager 
Deirdre Maher: Snr Silviculturalist 
 
DEC: Native Vegetation Conservation Branch 
Liesel Rohl: (EPA – veg clearance) Private property 
Paula Goodreid: (Wildlife Conservation Act – flora permits) – Unallocated Crown Land 
 
DEC: Science Division 
Neil Burrows: Director 
Ian Abbott Snr PRS 
Kim Whitford: Research Scientist 
 
Forest Products Commission 
Paul Biggs: Director 
John McGrath: Manager Science and Resources 
Alan Seymour: Manager Planning and Silviculture, NFB 
Mark Humble: SFM coordinator (Regional staff) 
 
3. Victoria: 
 
DSE: 
Sharon Slater: Snr project Officer, Forest Regulation 
Michael Sutton: Manager, Forest Resource Analysis and Modelling 
James Stewart: Forest Manager Commercial Operations 
Will Blackburn: A/manager, Forest Resources policy 
Adrian Morrees: Threatened Species Unit 
Richard Loyn: Manager, Biodiversity Branch 
Catherine Jewell: Regional Planner 
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Appendix C: WA approach to monitoring the effectiveness of forest 

management prescriptions for the conservation of biodiversity 

(from summary in Munks and Koch 2011) 

 
 Information on approaches to effectiveness monitoring in other states of Australia was 

gathered during a 2.5 week study tour to Victoria, New South Wales, Queensland and 
Western Australia in October 2009 (Koch et al., 2011).  

 Western Australia was the state found to be most advanced in terms of effectiveness 
monitoring with a directed and fairly comprehensive program that was used to improve 
management practices. The WA program includes a small-scale study done on a range of 
taxa to determine the effect of the forest industry on biodiversity. A larger-scale program 
has also been implemented to monitor a broad range of taxa in one of the main forest types.  

 Victoria and NSW have started to establish large-scale effectiveness monitoring programs. 
Two broad-scale programs will focus on stand structure and common species of limited taxa 
to examine overall changes in ‘health’ of the forest estate. These programs have limited 
ability to monitor the effectiveness of management actions for individual threatened 
species.  

 While all states visited aspired to following an adaptive management framework, no formal 
system and processes to achieve this were evident. Management practices appeared to be 
adapted in an ad hoc and opportunistic fashion and examples were not well documented.  

 

See Munks and Koch (2011) for further information.  
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Appendix D: Biodiversity conservation and management in native 

production forests in Western Australia – July 2017 Study trip 

agenda  
 

Learning goals for Tasmania’s Forest Practices Authority Delegates 

1) The approach taken to mitigate the impacts of forestry practices on biodiversity (particularly 
threatened species) in ‘production’ forests – both landscape scale measures and 
coupe/operation scale.  

2) Parks and Wildlife research and effectiveness monitoring programs in native production 
forests for threatened species, hollow users and stream fauna.  

3) How research and monitoring results are incorporated into management practices. 
 

Itinerary (indicative only): 

Wednesday 5th July 2017 

Sarah Munks and Dydee Mann travel to Manjimup 

 

Thursday 6th July  

Field tour: Forestry practices in southwest native forests and the conservation and management of 

biodiversity 

0800 Depart Manjimup 

0900–1000 Graphite/Lewin (e.g. of active harvesting of 2-tier karri forest, discussion about FSC 

certification and biodiversity monitoring) 

1030–1200 Treen Brook 6 (e.g. of mature karri regrowth and thinning) 

1200–1300 Travel to Warrup and lunch 

1300–1430 Warrup 6 (e.g. recent jarrah forest harvesting and current biodiversity conservation 

provisions)  

1430–1600 Kingston (e.g. of 20 year regrowth, Kingston study and Forest Check monitoring sites) 

1630 Arrive back in Manjimup 

 

What to bring: 

BYO lunch and drinks 

Hard hat, High Vis vest 

Forest and Ecosystem Management Division – Maps and silvic planning documents for sites 

Forest Products Commission – Maps and silvic planning documents for sites 

Adrian – Kingston study maps and information 
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Lachie – Forest Check study maps and information 

 

Friday 7th July 2017: 

0800–1200 Meeting: Research and effectiveness monitoring programs in Western Australian native 

production forests for threatened species, hollow users and stream fauna. 

 – Kingston Project 

 – Forest Check Project 

 – Stream monitoring 

 – FPC monitoring programs in karri forest for FSC 

 – Research and monitoring input to assessing KPIs under the current forest 

management plan 

 – Western Shield 

1200–1300 Lunch time seminar: Approaches to managing impacts on biodiversity in Tasmanian 

native production forests with a focus on hollow-using fauna, freshwater biota/systems 

and threatened carnivores. Presenters Sarah Munks and Dydee Mann 

1330–1700 Travel: Sarah Munks and Dydee Mann travel from Manjimup to Perth 

 

 

Appendix E: Foreword on the Forestcheck project in Australian 

Forestry special edition Australian Forestry 2011 Vol. 74 No. 4 
 

The Forestcheck project 

 

Foreword 

 

Background 

A substantial amount of research has been undertaken throughout Australia in the last three 
decades to determine how disturbance resulting from wood production management activities 
influences forest biodiversity. The Forestcheck project, a retrospective study based in the jarrah 
(Eucalyptus marginata) forest of south-west Western Australia, will add considerably to the 
knowledge already accumulated, especially from other large-scale field studies established by state 
forestry organisations, such as the Silvicultural Systems Project (SSP) in Victoria (1985) and the 
Warra Silvicultural Systems Trial (SST) in Tasmania (1997). 
 
The Forestcheck project 
This issue contains ten discipline-based papers describing the background to, and initial findings 
from, a multidisciplinary study examining the effects of silvicultural treatments on 
ecological processes and more than 2500 species, dominated by macro-invertebrates, vascular flora 
and macrofungi. The physical environment is also addressed, albeit by a single paper dealing entirely 
with soil compaction. The final paper provides a valuable synthesis of the thematic papers, including 
an insightful comparison of biodiversity monitoring and bio-indicator monitoring. Due to the 
retrospective nature of the design, there are some constraints, especially at this early stage of the 
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project, on drawing unequivocal conclusions from the results. In this respect, the principal limitation 
is the unavoidable variability of the study sites that is inherent in large-scale field research. 
 
The Forestcheck project is pioneering a new approach to biodiversity monitoring. All involved should 
be commended on the conception and implementation of this impressive initiative. 
 
Some implications for the profession 
Forestcheck is an important advance in providing the certainty that is demanded of the profession 
by the Australian public on the issue of whether the same unit of forest can be managed for both 
conservation of biodiversity and sustained wood production. Providing that certainty requires a 
long-term commitment to high-quality research and development. It is suggested, based on the 
experience of the last 20–30 years, that there is little prospect that the biodiversity issue can be 
resolved unless scientists, managers and politicians alike give more attention to the following 
considerations: 
 
Quality of research 
The quality of the research findings should be stated clearly. Is the information based on high-
quality, statistically valid data that are representative of the full spatial variation of the population 
under study? Is it based on empirical data from high-quality surveys without randomisation and 
therefore not necessarily representative of the population as a whole? Addressing these questions is 
an essential prerequisite for credible and cost-effective research. 
 
Silvicultural inputs 
Explicit and accurate quantitative descriptions of the silvicultural or management inputs (road 
construction, felling method, timber extraction, seedbed preparation technique, etc.) and the 
resulting 
disturbance are essential. There will be an enormous difference between the disturbance arising 
from a system that involves clearfelling and high-intensity slash burning and one that excludes fire 
and takes advantage of natural seeding on to soil disturbed by the movement of harvesting 
equipment. 
 
Modelling 
Modelling should be a complementary part of the research and use, iteratively, information from the 
existing knowledge base and that derived from ongoing field experiments or trials, operational 
monitoring and process-based studies involving organisations such as CSIRO and 
universities. The ‘Forest Model’ should have environmental, economic and social components. It 
needs to be understood and accepted that it may take decades before a model can predict wood 
production and ecological outcomes, including carbon sequestration, with the required certainty. 
Modelling is a way of ensuring that the state of the knowledge base is accessible to other scientists, 
senior managers and even politicians, and could be a very useful vehicle for promoting co-operative 
inputs (e.g. Forestcheck, SSP and SST). 
 
Duration 
Long-term longitudinal studies of ecological processes and their response to disturbance are of 
fundamental importance in evaluating the effects of wood-production silviculture on 
biodiversity and sustainability. Unfortunately, so far, national and international experience shows 
that political and institutional time scales have always fallen well short of the long-term input 
required for these studies to be scientifically credible. This is an urgent problem of national 
importance that requires a legislative approach involving federal and state governments to ensure 
the 
commitment, funding and co-operation required. 
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Outlook 
We can be optimistic that this special issue of Australian Forestry will lead to a resurgence in the 
research commitment at state and federal levels that has made Australia a world leader in the 
development and evaluation of silvicultural and management systems for sustainable 
wood production and conservation of biodiversity. 
It is clear from the series of discipline-based papers presented in this issue that the Forestcheck 
research is being executed to a very high standard, and the whole team is to be congratulated. The 
Institute of Foresters of Australia should urge the Government of Western Australia to continue 
funding of Forestcheck as a high priority. 
 
Ross Squire 
Special Issue Panel Editor 
October 2011 


