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Executive summary 

• The Tasmanian forest practices system follows an adaptive management framework 

which includes an emphasis on research, review and continual improvement.  

• This report summarises projects by FPA staff and students, carried out during the 2020–

21 financial year, as well a brief summary of projects done by other researchers 

(independent of the FPA), where the results contribute to our understanding of the 

effectiveness of the Tasmanian forest practices system.  

• Three FPA-affiliated projects current in 2020–21 contribute to our understanding of the 

effectiveness of the Forest Practices Code provisions for biodiversity in general. A paper 

was published looking at the importance of managing the landscape-availability of mature 

forest for bats. A review on treefern ecology and management was published. And a new 

project considering how the forest practices system should adapt to climate change was 

initiated.   

• There were 16 FPA-affiliated projects current in 2020–21 that contributed to our 

understanding of the effectiveness of Forest Practices Code provisions for threatened 

species. Many of these projects are highly intensive tracking projects to understand how 

fauna respond to harvesting (eagles), how they use production landscapes (masked owls, 

devils, green and gold frogs) or what their habitat requirements are (grey goshawks). 

There were also some projects exploring new monitoring or management tools, including 

the use of sensors at eagle nests, flying drones to assess eagle nests, or using eDNA 

sampling to survey for giant freshwater crayfish.  

• Research not affiliated with the FPA continues to inform management and monitoring 

practices. Of particular note this year is research by UTAS looking at the impact of 

forestry on soil microbes and beetle assemblages.  

• This year’s report is the first time that a section has been included outlining how the 

results of research have been used to improve management over the last year.   
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1. Introduction 

The Tasmanian forest practices system follows an adaptive management framework which 

includes an emphasis on research, review and continuing improvement. It is widely 

recognised that ongoing research and monitoring is important for the scientific credibility of 

the Forest Practices Code’s provisions applied in forest management plans (Commonwealth 

of Australia & State of Tasmania, 1997; Davies et al., 1999; Wilkinson, 1999). There is also a 

legislative requirement to monitor the effectiveness of Forest Practices Code provisions 

applied in forest practices plans. The Tasmanian Forest Practices Act 1985 states that, ‘the 

Board must…assess the implementation and effectiveness of a representative sample of 

forest practices plans’. In addition, Clause 7 of the procedures for the management of 

threatened species agreed with the Department of Primary Industries, Parks, Water and 

Environment (FPA and DPIPWE, 2014) requires monitoring of the effectiveness of 

management actions for threatened species. With ongoing public scrutiny of forest practices 

in Tasmania, the scientific basis for particular Forest Practices Code provisions needs to be 

clear. 

The overarching objective of Tasmania's forest practices system is ‘to achieve sustainable 

management of Crown and private forests with due care for the environment and taking into 

account social, economic and environmental outcomes…’. A General principle for the 

management of biodiversity is ‘Forest practices will be conducted in a manner that 

recognises and complements the contribution of the reserve system to the maintenance of 

biological diversity, ecological function and evolutionary processes through the maintenance 

of viable breeding populations and habitat for all species’ (Forest Practices Authority 2020). 

The Forest Practices Code and associated planning tools deliver a variety of actions that aim 

to meet the management objective for biodiversity in areas covered by the system. The 

processes, policies and strategies involved are outlined in (Munks et al., 2020). These have 

been developed from a mixture of expert judgement, practical experience and the outcomes 

of research and monitoring.  

Information on the effectiveness of the biodiversity provisions of the Forest Practices Code 

was reviewed in 2012 (Koch et al., 2012). This review identified gaps and these were used as 

the basis for determining priorities for effectiveness monitoring of the Forest Practices Code 

(FPA, 2013). To identify priority monitoring projects, the management objectives and threats 

to values were linked with management actions. All threat/action pairs were assessed and 

ranked according to a range of attributes, such as the proportion of forestry operations or land 

area that may be affected, the effort to conduct effectiveness monitoring, the expected 

effectiveness of management, and degree of uncertainty about whether the management 

action is effective. This assessment was done both for the general Forest Practices Code 

provisions for biodiversity and the recommendations for threatened fauna delivered via the 

Threatened Fauna Adviser. See Box A and Box B for the highest priorities for Code 

provisions and threatened fauna provisions respectively (FPA, 2013). Priorities for threatened 

flora species were identified in 2018–19 as part of the development of management 

recommendations for the Threatened Plant Adviser, and a report is being drafted of this 

process.  
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Work is done each year by FPA staff on a number of the priority effectiveness monitoring 

projects. The degree of effort depends on available funds, logistic considerations and 

staff/student availability. This report summarises findings from projects current during 2020–

21 financial year. It includes projects undertaken by FPA staff (mostly in collaboration with 

other research providers) and those done by other researchers (independent of the FPA) 

where the results contribute to our understanding of the effectiveness of actions taken for 

biodiversity values through the forest practices system. 

 

  

Box A. The priorities identified for monitoring the effectiveness of the general biodiversity-related Forest 

Practices Code provisions (FPA, 2012), in bold if progressed in 2020–21. 

1. evaluate the degree to which the coupe dispersal guidelines limit the amount of harvesting within a 

subcatchment and thereby reduce impact on water flow; 

2. determine the degree to which mature habitat availability is changing across the forest estate in 

Tasmania; 

3. determine if hygiene measures help prevent spread of Phytophthora cinnamomi; 

4. determine whether significant habitat definitions for threatened species are adequate; 

5. determine whether wildlife habitat clumps help maintain forest birds, hollow users, fungi and 

bryophytes in forestry areas; 

6. determine whether the Mature Habitat Availability Map can be used to assess availability of mature 

forest features (e.g. hollows and coarse woody debris); 

7. determine the degree of mature forest connectivity across the production forest estate; 

8. determine whether water quality is maintained in streams under current management; 

9. determine whether soil productivity is maintained over the long-term by current forestry practices. 

Box B. The priorities identified for monitoring effectiveness of threatened fauna management provisions 

(FPA, 2012), with projects progressed in 2020–21 indicated in bold.  

1. assess effectiveness of giant freshwater crayfish management recommendations for managing 

changes in stream morphology and water quality; 

2. assess effectiveness of Skemps and burgundy snails management recommendations for managing loss 

of habitat; 

3. assess effectiveness of grey goshawk management recommendations for managing loss of 

foraging habitat; 

4. assess effectiveness of keeled snail management strategy; 

5. assess effectiveness of eagle management recommendations for managing breeding failure due to 

disturbance; 

6. assess effectiveness of grey goshawk management recommendations for managing loss of nesting 

habitat; 

7. assess effectiveness of swift parrot management recommendations for maintaining breeding habitat; 

8. assess effectiveness of masked owl management recommendations for maintaining potential 

nesting habitat. 
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Box C. Draft priorities identified for monitoring the effectiveness of threatened flora management 

provisions (FPA unpublished). In bold if research was done during 2020–21. 

General 

1. Effectiveness of Phytophthora cinnamomi management. 

2. Effectiveness of surveys for identifying threatened plants. 

3. The occurrence of threatened plants in plantations. 

4. Effectiveness of the current management approach for three sites of potential significance for flora 

(rocky outcrops, swamps and inland Eucalyptus amygdalina forest). 

Species specific 

Rank Species Rank Species 

1 Hibbertia calycina 3 Boronia hemichiton 

1 Epacris moscaliana 3 Hibbertia rufa 

1 Cyathea cunninghamii 3 Conospermum hookeri 

1 Thynninorchis nothofagicola 3 Spyridium lawrencei 

  3 Epacris virgata  Beaconsfield 

2 Blechnum spinulosum 3 Caladenia pallida 

2 Euphrasia collina subsp. deflexifolia 3 Caladenia tonellii 

2 Euphrasia collina subsp. gunnii 3 Epacris curtisiae 

2 Euphrasia scabra 3 Epacris limbata 

2 Euphrasia semipicta 3 Thelymitra jonesii 

2 Isolepis habra 3 Pultenaea mollis 

2 Pomaderris phylicifolia subsp. ericoides 3 Xanthorrhoea bracteata 

2 Pomaderris phylicifolia subsp. phylicifolia 3 Epacris exserta 

2 Sowerbaea juncea 3 Epacris apsleyensis 

2 Thelymitra holmesii 3 Austrocynoglossum latifolium 

2 Rhodanthe anthemoides 3 Bertya tasmanica subsp. tasmanica 

  3 Eucalyptus perriniana 

  3 Pomaderris pilifera subsp. talpicutica 

  3 Prasophyllum crebriflorum 

  3 Prasophyllum robustum 

  3 Prasophyllum stellatum 

  3 Pterostylis falcata 

  3 Pterostylis grandiflora 

  3 Cyathea x marcescens 

  3 Hypolepis distans 
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2.  Summary report on FPA research and effectiveness 

monitoring covered in 2020–21 

This section provides short summaries of projects that have involved FPA staff. 

2.1.  General Forest Practices Code provisions for biodiversity 

The following sub-sections provide a brief summary of the projects current in 2020–21 which 

contribute to our understanding of the effectiveness of actions and inform continual 

improvement of Forest Practices Code provisions.  

2.1.1. Mature forest management for bats 

Results of an FPA-supported PhD project have been published. Abstract from (Cawthen et 

al., 2021) provided below. 

Mature forest is a key resource for hollow-using bats, but its importance in shaping where 

bats roost during breeding is not well understood. This lack of understanding limits the ability 

of forest managers to make informed decisions on the type, amount and spatial arrangement 

of mature forest to retain for bats in areas used for timber production. Using radio-telemetry, 

day roosts of three sympatric hollow-using bat species – the chocolate wattled bat 

(Chalinolobus morio), the Tasmanian long-eared bat (Nyctophilus sherrini) and the lesser 

long-eared bat (Nyctophilus geoffroyi) – were located in two forested landscapes in south-

eastern Tasmania, Australia. By radio-tracking 24 bats in the maternity season, 76 roosts 

were located, with interspecific variation in roosting preferences evident at the roost, patch 

and landscape scale. Maternal colonies showed a clear selection for roosting in areas of the 

landscape containing the highest availability of mature forest, with smaller patches, strips and 

individual trees used to a greater extent for roosting in the landscape where mature forest was 

scarce. These findings showcase the importance of retaining mature forest at multiple spatial 

scales for hollow-using bats. 

2.1.2. Treeferns 

The Treefern management plan permits sustainable harvesting of Dicksonia antarctica in 

accordance with the principles detailed in the Plan, conducted under a certified forest 

practices plan (FPA, 2017). Aims of the Treefern management plan include research into the 

distribution, ecology, and sustainable harvesting of treeferns.  

A review of Australian treefern literature was undertaken by FPA staff. Summaries of this 

work have been provided in previous reports, and a manuscript was published in 2020–21 

(Donoghue and Turner, in press).  

2.1.3. Climate change 

Tasmania is experiencing a changing climate that will impact many values within the 

production forest estate. The FPA have initiated a project to identify the ways in which 

production forests may be impacted, and potential ways the forest practices system could 

adapt in response. The first step of this project is nearly complete, being to seek expert 



FPA prescriptions effectiveness monitoring: 2020–21 

9 

 

feedback and compile an initial report. The results of this report will be used to structure a 

series of workshops to identify future practical courses of action. 

2.2.  Threatened species management 

The following summaries are for projects current in the 2020–21 financial year that looked at 

the effectiveness of provisions for threatened fauna and flora species. They contribute to 

priority area A4 and A8 (Box A), threatened fauna project areas B1, 3, 5, 6, 8 (Box B) and 

threatened flora projects (Box C). 

2.2.1. Wedge-tailed eagles  

The Tasmanian wedge-tailed eagle (Aquila audax fleayi) is listed as endangered at both a 

state and federal level. It is currently recognised as an endemic sub-species. A genetics study, 

however, has raised questions about this taxonomic status (Burridge et al., 2013). 

Management of this species under the forest practices system focuses around the nest site. 

Given the large number of wedge-tailed eagle nests recorded in Tasmania, there is 

considerable interest from industry to ensure effective and efficient management. During 

2020–21 FPA staff were involved, to varying degrees, in five projects which contribute to our 

understanding of the effectiveness of management actions for this species. 

FPA annual nest monitoring 

The FPA Eagle Research and Monitoring Program was initiated in 2007 with the aim of 

monitoring the rate of nest success and the timing of breeding season events. This work was 

revised during 2015 to limit surveys establishing the timing of the breeding season.  

During the 2020–2021 breeding season the FPA again used rotor-wing aircraft. The total 

number of nests flown was 293, of which 98 were identified as active (with nests containing 

either a young chick, egg or adult in an assumed incubation pose). 

Due in part to an industry request, a second round of flights was done in November 2020. Of 

the 25 nests where a chick could be aged, all were expected to fledge before the end of 

January. Although based on a low sample size, there was no evidence of late breeding events 

and so the management constraint period ended at the end of January 2021. 

Strategic eagle nest management  

In 2016 FPA initiated a project to develop a strategic approach to managing eagle nests in 

production forests. In 2019–20 the methods were reviewed, the expert assessments re-done 

and the data analysed. A draft report is in the final stages of being prepared. 

Testing the effectiveness of select actions to mitigate the impact of disturbance on the 

Tasmanian wedge-tailed eagle 

In 2018 FPA initiated a project to test whether the 500m/1km line-of-sight recommendation 

is effective in mitigating the impact of disturbance to breeding eagles. The project initially 

tried to use cameras to achieve the study aims, but logistical issues meant this approach was 

unsuccessful. The methodology was therefore reviewed.  
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In 2020 FPA decided to collaborate with UTAS researcher Dr James Pay, who is attempting 

to understand what factors influence eagle behaviour. Dr Pay is doing this by attaching 

transmitters to 50 adult eagles, and he hopes his research results will provide guidance on 

how to manage threats like windfarms and powerlines. As a result of FPA collaboration, Dr 

Pay’s research will now include data on 12 breeding eagles near active forestry operations 

which should provide insight into the effectiveness of eagle nest management in forestry 

areas.  

In early 2021 transmitters were attached to seven ‘industry’ birds. Of these, two birds were 

not from the target territory (ie their activity did not overlap with the target nest) and so data 

from these birds will be used as ‘controls’. The remaining five birds are being monitored, and 

if/when breeding commences, the industry will be notified and a harvest operation will begin 

within 500 m to 1 km line-of-sight of the nest. Detailed data on the activities occurring during 

the harvest operation will be collected. The data from the birds and the harvest operation will 

be used to assess the types of activities, and distances from the nest at which breeding eagles 

are disturbed. More transmitters will be deployed in 2021–22 to meet the target sample size. 

This project is being done in collaboration with UTAS and is funded through a FWPA grant 

received by the FPA in 2018 with funding support from, Forico, Timberlands, Sustainable 

Forest Management, Sustainable Timbers Tasmania and Norske-skog.  

 

Figure 1. FPA’s raptor specialist, Jason Wiersma, holding a wedge-tailed eagle he has caught 

and will attach a transmitter to. 
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Eagle Eye - Applying the Internet of Things to landscape scale wedge-tailed eagle 

management 

This Sustainable Timber Tasmania (STT) led project tested the application of an Internet of 

Things (IoT) approach to monitoring wedge-tailed eagle nest activity as a potential 

alternative to the current air and ground-based nest activity checking practices carried out for 

industry.  

Instrument packages, consisting of two types of sensors (passive infrared or PIR and an 

ultrasonic rangefinder or US) and a Long-Range (LoRa) communications node, were 

installed on 16 wedge-tailed eagle (WTE) nest trees located in the Tarraleah area.  The sensor 

data transmitted by the node were transferred to the internet (the cloud) via one of five LoRa 

Gateways distributed across the study area and connected to the Telstra mobile phone 

network.  Once in the cloud, the data could be analysed and then displayed on a web-browser 

based data dashboard, or a MS Power BI report.  In addition to the instrument packages, eight 

nest trees had video cameras installed that could send video clips to the internet.  These 

videos were used to compare sensor data to actual nest activity.  Nest activity across the 16 

nests with sensors, and an additional 16 control nests with no sensors, was checked from the 

air during the regular industry eagle nest activity checking program in mid-October. 

Both sensor types could differentiate between active and not active nests to a significant 

level.  However, at an individual sensor level, results were mixed.  Sensor reliability varied 

from 80% to 93% for the PIR and US sensors respectively.  The US sensors appeared to 

deliver false negative results 50% of the time, whilst the PIR sensors delivered false positive 

results 29% of the time. Of particular note, the PIR sensor was able to clearly show nest 

failure, which the US sensor did not.  Based on this, the PIR sensor appeared to be the better 

of the two types of sensor for this application.  The LoRa Gateway infrastructure was 

successful in transferring the sensor data from the forest to the cloud, and the data were 

available in the office via a web browser-based dashboard with only a 2-hour time lag. An 

economic analysis of this IoT approach to eagle nest activity monitoring indicated it was 

likely to yield positive economic outcomes compared to the current airborne nest activity 

checking approach. 

Overall, the project results were extremely encouraging, and a process of systems and 

hardware refinement are underway to develop a product that can be commercially 

implemented. 

Partners on this project include Indicium Dynamics, Newood Holdings, FPA, PFT, DPIPWE, 

TasNetworks, Forico, RFF, Midway Plantations and Timberlands Pacific. The project was 

co-funded by a grant from the National Institute for Forest Products Innovation (NIFPI). 

Testing the efficacy of unmanned aircraft vehicles (a.k.a. drones) to assess eagle nest 

condition 

Unmanned aerial vehicles (UAVs), also known as drones, are increasingly being used to help 

manage and monitor wildlife - particularly animals that live in inaccessible environments. In 

2019–20, STT commenced a project researching whether UAVs can be used to assess eagle 
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nest condition. Can drones be used to take high resolution photos of a nest, and can this 

information be used to determine if it’s being maintained, going to be used, or is degrading? 

Wedge-tailed eagles however can be extremely territorial. Therefore part of the project 

involved developing some best practice guidelines to make sure that flying a UAV near a nest 

would be safe for both the eagle and the sub 1 kg drone, and minimise any disturbance to or 

interactions with an eagle.  

Project field work has been completed, with a total of 68 nests inspected over 19 flying days, 

with all UAV flights conducted outside the eagle management constraint period. This 

included 38 nests in 2020 (April to 30 June), and 30 nests in 2021 (February to 30 June). 

Each nest inspection involved a licensed UAV pilot, a dedicated raptor spotter, and a 2nd 

observer to track the UAV as well as watch out for eagles. Field work typically involved 

walking to the base of the nest tree or nearby vantage point, launching the UAV from under 

the canopy, photographing the nest, then promptly landing the UAV. Field data collected at 

each nest inspection included field time, flying time, nest height, and other variables that may 

affect flight success (e.g. branch obstructions, wind, visibility, eagle interactions etc).  

UAV nest inspections provide high-definition photographic information on nest condition 

and nest contents and, overall, the photo quality is better than that from helicopter 

inspections. On average, UAV flights took around 5 to 10 minutes per nest and 3–4 nests 

could be inspected per day. Fortunately there were no incidents or interactions between an 

eagle and drone. UAV nest inspections, based on staff costs only (excluding equipment and 

vehicle/travel costs) cost around $315 per nest. UAV nest inspections were relatively 

straightforward to implement and required two skill sets – a licensed RePl Pilot, that is 

competent in maneuvering a UAV under forest canopy, and a field person competent in forest 

field navigation and eagle identification skills. 

a)  b) c) 

   

Figure 2. Images of eagle nests taken (a) from the ground, (b) from helicopter and (c) from 

UAV. 

While the results of this work look very promising, there were some limitations identified 

with UAV nest inspections. Firstly, this technique is only practical for nests with relatively 
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good access that are close (within 300 m) to a road/track. Secondly, UAV nests inspections 

can only be conducted outside the management constraint period, limiting the ability to 

collect real-time breeding information on the ‘activity status’ of a nest. Thirdly, given the 

driving time needed, the maximum number of UAV nest inspections is around 5 nests/day, 

and only if they are in relatively short distances from each other.  

It was never the intention for UAVs to replace current procedures or tools used in eagle 

management. Rather, this work wanted to develop some ‘best practice guidelines’ and to 

determine whether UAVs have potential to complement the existing eagle management 

toolkit, particularly in situations where more timely information to verify the status and 

condition of a nest is needed. 

2.2.2. Masked owls 

The Tasmanian masked owl (Tyto novaehollandiae castanops) is an endemic subspecies that 

is listed as vulnerable under the EPBC Act and endangered under the Tasmanian Threatened 

Species Protection Act 1995. The Threatened Fauna Adviser recommends retention of mature 

forest habitat (as a surrogate for nesting habitat) in areas where the bird is likely to occur. In 

areas where an operation is to occur near a known masked owl nest or roost site, the FPA and 

DPIPWE might recommend a 100 m radius reserve be retained around such a site.  

Tracking masked owls to understand their habitat use 

An FPA study has been initiated to test the adequacy of using the presence of mature forest as 

an indication of habitat availability. The plan is to track six adult masked owls over about 4–6 

weeks in the southern forests of Tasmania, and locate their roost sites. Information will be 

sought on basic life history (number of roosts per bird, home range size, hollow and tree 

attributes), the areas selected for foraging and roosting, and an indication of how selective the 

birds are in roost sites.  

Issues with the equipment has meant there have been substantial delays to the project. A 

transmitter was deployed in mid-2021, but stopped functioning almost immediately. The trial 

bird will be recaptured in 2021–22, issues with the equipment resolved and a trial of the 

repaired equipment done before rolling out the full study. One of the main purposes of the 

trial is to determine the most efficient programming for the transmitters when the main study 

commences.  

This project is being done in collaboration with UTAS and is funded through a FWPA grant 

received by the FPA in 2018 with funding support from, Forico, Timberlands, Sustainable 

Forest Management, Sustainable Timbers Tasmania and Norske-skog.  

Implementation monitoring 

In order to be effective, it is important that management actions are implemented correctly. A 

study is being initiated to determine if masked owl planning is being done correctly. This will 

allow the FPA Biodiversity Program to determine if there were any improvements that could 

be made to the planning tools, management recommendations steps in the Fauna Adviser, the 

prescriptions provided by the Threatened Species Adviser or training provided to the FPOs 
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using the system. This project will examine the FPPs and Biodiversity Evaluation Sheets of 

20 FPPs, including both public and private land, wet and dry forest.  

 

  

Figure 3. The masked owl that was trapped and had a transmitter attached (photo: Jason 

Wiersma) 

2.2.3. Grey goshawks 

In Tasmania grey goshawks (Accipiter novaehollandiae) are listed as endangered under the 

Tasmanian Threatened Species Protection Act 1995. Grey goshawks are thought to be 

threatened by habitat loss, persecution, collision and poison 

(http://www.threatenedspecieslink.tas.gov.au/grey-goshawk). The grey goshawk is found in 

eastern and northern Australia and New Guinea, but the white colour morph predominates in 

Tasmania.  

Grey goshawks have been recorded over much of Tasmania, but most sightings are from 

large areas of wet forest including rainforests. Anecdotal information suggests that forest 

with a closed canopy and low stem density, below 600 m altitude, is favoured by the birds for 

nesting during summer months. Goshawks also appear to require forest with an open 

structure under the canopy for foraging (FPA, 2010). However, very little targeted research 

has been done on habitat use by grey goshawks in Tasmania.  

Tracking goshawks in northern Tasmania – write-up of historic data 

In the early 2000s FPA and DPIPWE were involved in a radio-tracking study in north-

western Tasmania that aimed to gather data on the movements and characteristics of habitat 

http://www.threatenedspecieslink.tas.gov.au/grey-goshawk
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used by grey goshawks. Only a few birds were tracked, but these data are considered an 

important resource given the paucity of information on this species.  

The study was conducted near Smithton in north-west Tasmania from November 1999 to 

February 2001. The region has previously been identified as a stronghold for the grey 

goshawk in Tasmania, and these sites were selected due to the presence of highly suitable 

 potential breeding habitat and multiple observations of nests and adult breeding pairs 

(Mooney and Holdsworth, 1988).   

Two sites were picked for the study – Barcoo, west of Smithton and Deep Creek, north-east 

of Smithton. The broad vegetation communities at Barcoo at the time of the study were wet 

stringybark (E. obliqua) or blackwood (Acacia melanoxylon) forests, with woolly tea-tree 

(Leptospermum lanigerum) and scented paper-bark (Melaleuca squarrosa) forest present as 

shrubs in riparian zones and gullies. The broad vegetation communities at Deep Creek were 

wet swamp gum (E. ovata) stringybark (E. obliqua) or blackwood (A. melanoxylon) forests 

with dense stands of swamp paperbark (M. ericifolia). Vegetation at Deep Creek was 

fragmented by pasture, which sometimes contained linear remnants or paddock trees. 

Trapping was conducted within 1.5 km of known nest sites. Five trapping methods were used 

to capture grey goshawks: bal-chatri trap; box trap; dho-gaza net; mist net; and noose carpet. 

A total of 14 individual grey goshawks were caught over the course of the study with two 

recaptures. Ten individuals were caught at the Barcoo study site (3 adult females, 1 adult 

male, 1 sub-adult male, 4 juvenile males and 1 juvenile female) and 4 at the Deep Creek site 

(2 adult females, 1 sub-adult male, 1 sub-adult female and 1 juvenile male).  Six adult birds 

were fitted with a 13g VHF radio-transmitter (Sirtrack, New Zealand) stitched to the tail 

feathers that incorporated a tilt switch to record activity. The locations of goshawk were 

periodically recorded at 30-minute intervals to facilitate independence of data points. 

a)      b) 

 

 

 

 

 

Figure 4.  Movements of two birds tracked at Barcoo. (a) Adult female tracked between 

20/11/00 – 17/01/01 (detached transmitter located hanging in tea-tree 2 m from an occupied 

ringtail drey) (b) Adult male tracked between 7/7/00 – 17/7/00 (detached transmitter located 3 

km south of the study area).  

Problems encountered included premature detachment of transmitters by some of the birds. 

This early detachment meant only a limited number of location fixes were collected for most 



FPA prescriptions effectiveness monitoring: 2020–21 

16 

 

animals during the short period over which the tracking was conducted. However, 

preliminary analysis of the data is underway and indicates that most birds remained close to 

the site of capture, apart from one male (Figure 4). Data were also collected on activity of the 

birds during the tracking period and nest site habitat selection. A short note on the results of 

this study is being prepared for publication. 

Habitat use by grey goshawks in southern Tasmania 

A new UTAS PhD candidate, Dave Young, started a project in 2021 looking at habitat use by 

grey goshawks in southern Tasmania. He is planning on exploring the landscape and on-site 

attributes that make an area suitable for grey goshawks to nest. He will also track a number of 

goshawks to understand more about their use of habitat and behaviour. He is being 

supervised by the FPA Biodiversity Research Manager, and is receiving advice and support 

from FPA’s raptor specialist Jason Wiersma.  

2.2.4. Swift parrot 

The swift parrot (Lathamus discolor) is federally listed as critically endangered and state 

listed as endangered. This species relies on tree hollows for nesting, and forages primarily on 

the flowers of Eucalyptus globulus and E. ovata. Management recommendations for this 

species in areas covered by the forest practices system are provided in the Threatened Species 

Adviser.  

NRM South’s ‘Protecting the Breeding population of Swift Parrots’ project, funded through 

the Australian Government’s National Landcare Program, aims to improve conservation 

outcomes for swift parrots. The project includes two main components: 

1. Protecting high-value swift parrot habitat on private land through the 

establishment of conservation covenants.  

2. Developing a method to control sugar gliders populations in swift parrot breeding 

habitat to reduce in-nest predation pressure on swift parrots. 

Work delivered to date includes: two conservation covenants, protecting a total area of 114.6 

ha, and; two field trials, to better understand the impact of sugar gliders and develop 

techniques to improve the cost-effectiveness of reducing their impact to breeding swift 

parrots.  

A third field trial, for the 2021–22 swift parrot breeding season, will commence in October 

2021. It will examine the influence of environmental variables such as tree size and height of 

trap, and box trap design on occupancy rates of sugar gliders. The results of this study will 

inform box trap design and placement, with the aim of improving the capture rates of sugar 

gliders in future control programs. The study will also test an approach to confirming sugar 

glider presence prior to trap deployment and continue testing the use of 4G cameras for 

remote notification of box trap occupancy, with the hope of improving efficiency in the field. 

Project partners include DPIPWE, Australian National University, Tasmanian Land 

Conservancy & Conservation Landholders Tasmania. Additionally, both DPIPWE and FPA 

are represented on the project Steering Committee. 
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2.2.5. Devils and quolls 

Tasmania supports the most diverse guild of marsupial carnivores on the planet, consisting of 

Tasmanian devils (Sarcophilus harrisii), spotted-tailed quolls (Dasyurus maculatus) and 

eastern quolls (Dasyurus viverrinus). These carnivores occupy an important role in 

Tasmanian ecosystems, and all three are federally listed as threatened (devils and spotted-

tailed quolls are also listed under state legislation). They are all managed under the forest 

practices system, and FPA have been involved in one project in the last financial year. 

Effects of production forestry landscapes and operations on devils and quolls 

UTAS PhD student Evie Jones and her colleagues aim to discover how Tasmanian marsupial 

carnivores respond to forestry landscapes and operations, to identify ways that production 

forests could be managed to enhance their conservation. 

In 2020–21 Evie used a network of remote cameras across three production forest landscapes 

to determine the distribution and abundance of devils and quolls. In these same landscapes, 

she took biological samples from live-trapping to provide measures of carnivore health across 

these landscapes. These data will be analysed in 2022. 

Evie is currently monitoring GPS collared devils spanning two plantation logging operations 

to identify how clearfelling affects their movements, as well as their fine-scale use of the 

wider plantation landscape. She is also using a combination of radio-tracking and GPS data 

from the collars to identify den sites in the landscape. Logging is currently underway in both 

target coupes. Fifteen devils have been collared and seven den sites have been confirmed in 

native forest remnants and windrows, with cameras on thirteen more possible den sites. 

Monthly biological sampling of devils and quolls during this time will measure how forest 

harvesting operations impact their health. 

The project is partly funded through a FWPA grant received by the FPA in 2020 with funding 

support from Forico, Timberlands, Sustainable Forest Management, Sustainable Timbers 

Tasmania and Norske-Skog. FPA staff are also providing supervisory and technical support. 

 

Figure 5. Collared adult female devil emerging from den in native remnant. 
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Figure 6. Devil visiting den site in windrow. 

2.2.6. Green and gold frogs 

Litoria raniformis (green and gold or growling grass frog) is the largest endemic frog on the 

island of Tasmania and is currently classified as threatened at a state and national level. 

Habitat loss due to land-use change is considered one of the major pressures faced by this 

species, accelerating its decline in recent decades. A Deakin University PhD project by Tim 

Garvey has been investigating the presence and activity of this species in a plantation context 

compared to an agricultural context. 

Spatial ecology of a pond-breeding amphibian in forestry and agriculture 

Nocturnal surveys were conducted at 89 man-made ponds or ‘dams’ in northern Tasmania. 

Each dam was assessed for a number of local spatial and temporal factors and landscape-scale 

vegetative factors. N-mixture models were used to determine the drivers of L. raniformis 

occupancy and abundance at a dam, accounting for detectability. Occupancy and abundance 

were significantly negatively associated with increasing commercial plantation cover within a 

1 km width buffer. Conversely increasing native dry eucalypt woodland cover saw increased 

abundance of L raniformis. This species needs suitable terrestrial habitat in proximity to 

suitable waterbodies and plantation dams are probably less viable due to their homogenised 

layout. In comparison, the agricultural landscapes considered had greater heterogeneity which 

provided superior connectivity between aquatic and upland habitat.  

To examine the efficacy of current management in a forestry context, specifically a 10 m 

riparian buffer around relevant waterbodies, sites in plantations were compared to agricultural 

sites which lack equivalent protections. Mature L. raniformis (n = 25) were VHF tracked at 

two plantation and three agricultural sites, across the austral spring and summer of 2018–19. 
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Dams around which tagged frogs were captured were characterised by several local and 

landscape factors. Frogs spent more time within 10 m of the pond as the amount of terrestrial, 

riparian, and aquatic vegetation increased. Frogs at vegetation-dense dams remained dam-

side throughout the tracking period with no individuals observed dispersing into ‘upland’ 

terrestrial habitat. Vegetation-poor dams saw individuals retreat to adjacent dry eucalypt 

woodland, where they remained for over half of the tracking period. These strategies were 

reflected in the average daily distance (m) travelled with individual movement increasingly 

significantly (p = 0.01) with declining vegetation cover. These findings support the use of 

exclusionary buffers to encourage vegetative regrowth, facilitating extended attendance at 

dams. Utilisation of vegetation poor dams remains viable however where waterbodies are 

sufficiently connected to terrestrial habitat. 

Informed by these field-studies, resistance-movement modelling was used to assess the 

landscape connectivity of L. raniformis within the heavily altered Tasmanian midlands. 

Modelling used summed resistance kernel density which accounts for landscape resistance to 

individual movement. Starting points for dispersal were selected using habitat suitability 

thresholds with the dispersal probability retrieved from expert-derived dispersal data from L. 

aurea. Landscape-resistance to movement was informed by relevant literature. Parameters 

were altered to test for sensitivity and ensure robust outcomes. Comparison to historical 

(2009–present) records of L. raniformis provided by public databases were used to assess 

model best-fit. Results highlighted areas of core habitat and conservation concern and 

emphasised the use of empirical data to validate connectivity models. 

This research adds to a larger body of work illustrating the importance of a dualistic approach 

to maintaining and improving landscape connectivity for amphibians. A greater focus on the 

retention of upland terrestrial habitat, often in the form of remnant vegetation, in conjunction 

with current policy protecting available waterbodies is required to fulfil the biphasic life 

history of pond-breeding amphibians such as L. raniformis. Informed conservation 

management in disturbance heavy industries such as commercial forestry and agriculture will 

continue to help retain endemic biodiversity within altered spaces.  

This project received some financial and technical support from FPA. 

2.2.7. Giant freshwater crayfish 

The giant freshwater crayfish (Astacopsis gouldi) is listed as vulnerable under both state and 

federal legislation. In the recovery plan for this species, habitat disturbance by forestry is 

listed as a threatening process (Commonwealth of Australia, 2017). The Threatened Species 

Adviser recommends that the giant freshwater crayfish habitat suitability map and field 

surveys be used to assess habitat quality for this species, and that wider streamside reserves 

are implemented in areas of higher quality habitat (FPA, 2015).  

Headwater stream management for the giant freshwater crayfish 

One of the main ways forestry may impact the species is by increasing sedimentation levels 

downstream. While the Threatened Species Adviser recommends wider streamside reserves 

in areas of higher quality habitat, there is concern that upstream management in areas that do 
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not provide quality habitat (and therefore only standard class 4 stream guidelines are 

recommended) is inadequate for managing downstream habitat for this species (T. Walsh 

pers. comm.). Therefore FPA initiated a study, in collaboration with STT, UTAS and 

DPIPWE, testing the effectiveness of the class 4 stream guidelines in reducing sediment input 

to sub-catchments that support the giant freshwater crayfish. An initial pilot study led to a 

revision of sampling methods. A second pilot study was initiated mid-2021 to trial a new 

sampling technique. It is expected that the methodology for the larger study would be 

finalised in 2021–22.  

eDNA sampling 

A collaborative project involving FPA, UTAS, DPIPWE and UCanberra developed a highly 

sensitive, highly specific genetic assay to enable detection of A. gouldi from environmental 

DNA (eDNA) water samples. The results of this work have been published (Trujillo‐

Gonzalez et al., 2021).  

An extension to the original project was done in collaboration with Entura to try and 

determine the level of sampling required to get a specified level of confidence in the eDNA 

water samples. This involved doing field searches for A. gouldi and collecting eDNA water 

samples. Results suggested that eDNA sampling might be more sensitive than hand 

searching, as eDNA was detected at some sites where field searching found no animals.  

The project is funded through a FWPA grant received by the FPA in 2018 with funding 

support from, Forico, Timberlands, Sustainable Forest Management, Sustainable Timbers 

Tasmania and Norske-Skog and further funding by Entura. 

 

Figure 7. Will Elvey (Entura) and Laurie Cook, testing the eDNA sampler. 
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2.2.8. Simsons stag beetle  

Hoplogonus simsoni (Simsons stag beetle) is a threatened species of stag beetle listed as 

vulnerable on both the Tasmanian Threatened Species Protection Act 1995 and 

Commonwealth Environment Protection and Biodiversity Conservation Act 1999. A species 

management plan was developed which aimed to complement the retention of ‘current’ 

habitat with measures that considered the temporal dynamics of habitat maintenance.  

To assess the effectiveness of management, trends in H. simsoni and terrestrial snail numbers 

were evaluated over a 10 year period in relation to broad climatic factors and two silvicultural 

treatments (clearfell, burn and sow (CBS) and thinning) done in 2002–03.  Hoplogonus 

simsoni counts generally declined between 1998 and 2008 across all sites. Modelling 

suggested that total H. simsoni detections were negatively influenced across all sites by 

temperature variables (daily average, annual mean minimum daily temperature for the 

previous year). The impacts of harvesting are still being explored.  

Snail species composition changed significantly at both control and treatment sites around 

2001–04. Two of the eight snail species detected (Victaphanta lampra and Thryasona 

diemenensis) showed a significant decline in counts following CBS and thinning at the 

treatment sites but recovered in subsequent years. Similarly, snail species richness declined 

immediately after CBS but recovered to control levels within three years. 

Results to date indicate that both silvicultural activities and climate factors can influence the 

abundance, diversity and composition of ground-dwelling invertebrate communities. The 

results of this work are being written up into a manuscript. 

2.2.9. Lesser guinea flower Hibbertia calycina 

A long-term monitoring project looked at the distribution of Hibbertia calycina. Summaries 

of this work have been provided in previous reports, and a manuscript was published in 

2020–21 (Turner et al., 2020). This work has been a collaborative project involving Perpetua 

Turner, Steve Casey, Amy Koch (FPA) and Mark Wapstra (ECOtas), with Katrina Hopkins, 

Fred Duncan (now ECOtas) and Allison Woolley (DPIPWE).  

2.2.10. Regeneration of threatened native vegetation communities 

Currently, the forest practices system and the Permanent Native Forest Estate Policy do not 

seek to limit or restrict the harvest of threatened native forest types where the silvicultural 

system ensures successful regeneration and maintenance of that forest community. FPA 

initiated a research project to investigate whether previously harvested threatened forest 

communities have successfully regenerated. A lack of available study sites is prompting a 

change of approach, being to set up some long-term monitoring plots. These long-term study 

sites should start being established in 2021–22. 
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3. Other Tasmanian project outcomes that contribute to our 

understanding of the effectiveness of Forest Practices Code 

provisions for biodiversity in 2019–20 

These studies have mostly been done independently of the FPA, but the results have either 

been published as a thesis or scientific publication or the authors have contacted the FPA. 

Only a brief summary of the results relevant to the forest practices system are presented here. 

3.1.  General Forest Practices Code provisions for biodiversity 

One of the General principles for biodiversity in the Code is ‘Forest practices will be 

conducted in a manner that recognises and complements the contribution of the reserve 

system to the maintenance of biological diversity, ecological function and evolutionary 

processes through the maintenance of viable breeding populations and habitat for all 

species’ (Forest Practices Authority, 2020). It is therefore important that studies are 

conducted that assess the impact of forestry on non-threatened values as well as threatened 

species. Two studies in 2020–21 have directly examined the impact of forestry on 

biodiversity values. 

3.1.1. Assessing forestry impacts  

The succession of soil microbial communities 

PhD candidate Hans Ammitzboll (UTAS) is using next generation sequencing to investigate 

how soil microbial communities recover from the impacts of harvesting and regeneration 

burning in wet eucalypt forests. He has found that high severity burning significantly reduces 

the abundance and diversity of soil bacteria in the short-term, but these parameters recover to 

pre-harvest and burn levels within one-year. In contrast, decreases in fungal abundance and 

diversity persist at one-year post-burn, with mycorrhizal fungi being the most severely 

impacted fungal functional group.  

He is currently looking at the relationships between the abundance of microbial functional 

groups and plant productivity across a logging and burn severity gradient, with current results 

suggesting that post-harvest burning is important for maintaining beneficial plant-microbial 

feedbacks via the stimulation of beneficial, and inhibition of antagonistic, soil microbes. 

In addition, Hans is currently comparing the impacts of harvesting and regeneration burning 

on the soil microbiome, with those of the wildfires that occurred in southern Tasmania 

(January 2019). He has found that regeneration burning resulted in less profound impacts on 

microbial abundance, diversity, and composition than the 2019 wildfires, suggesting these 

wildfires were of greater severity than regeneration burning. He hypothesises that differences 

in fire weather and fuel conditions are the predominant mechanisms driving these differences. 

Summer fires may result in greater heat-induced microbial mortality due to high ambient 

temperatures and low moisture levels, while the burning of harvest residues in the cooler 

months results in less microbial mortality, and a greater production of ash that may improve 

the nutrient status of the soil and stimulate microbial recovery.  
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For more information on some of Hans’ work, see (Ammitzboll et al., 2021). 

Landscape drivers of beetle community composition approximately 50 years after timber 

harvesting 

Abstract from (Liu et al., 2021) 

Landscape conservation planning in managed forests requires information on the relative 

importance of different aspects of mature forests. Regeneration forest sites with greater 

access to source populations for re-establishment of biodiversity are expected to have greater 

similarity in species composition to unharvested mature areas, i.e., when sites are in close 

proximity to mature forest (forest influence), and/or have a high percentage of mature forest 

in the surrounding landscape (landscape context). We investigated how recovery of ground-

active beetle biodiversity in the mid-late successional stage (40–58 years) of previously 

harvested regeneration forests is affected by forest influence, landscape context, and other 

characteristics of the surrounding landscape. We used DNA metabarcoding to characterise 

beetle communities in 12 mature forest sites and 64 regeneration forest sites. Generalized 

dissimilarity modelling (GDM), constrained redundancy analysis, and ordinations evaluated 

the contribution of predictors (i.e., bioclimate, landscape configuration, regeneration age, 

spatial position and topography) to beetle composition. Beetle composition was significantly 

different between different forest ages and landscape context classes. GDM of all predictors 

explained 34.1% of total variance in beetle community turnover. While the geographic 

locations of sites accounted for most (75.1%) of composite ecological gradients, the beetle 

community is subtly influenced by the effects of landscape context (1.8%), forest influence 

(1.2%) and other variables relating to landscape configuration (collectively 5.2%). Long-term 

conservation of local biodiversity in managed forests requires maintaining a certain amount 

of mature forest, but their importance as beetle source populations declines as the 

regeneration forests mature. 

3.1.2. Baseline monitoring 

Trend monitoring of Tasmanian birds 

An annual survey for Tasmanian birds was initiated in 1971 in the form of the Tasmanian 

Bird Report. Significant improvements in data storage and processing have occurred since 

this time. The annual bird surveys were reviewed and reinvigorated in 2014 and an annual 

report is now put out on the status of Tasmania’s birds. The focus is primarily on terrestrial 

birds that regularly breed or visit Tasmania, although other species are examined at times. 

Surveys are undertaken by volunteers and so survey-site selection is based on personal 

preference, access and logistical considerations and so are not evenly distributed across the 

state. Attempts are made to achieve representative habitat and geographical coverage, but 

again this is not optimised. Surveys done are one of four different types: (1) 2 ha/20 minute 

surveys, (2) 500 m area surveys that search a larger area for variable durations, (3) 5 km area 

surveys which have highly variable observer effort and (4) incidental records which are not 

used in trend analyses. 
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One of the objectives of these surveys is to compare the reporting rates between years for 

each bird species to provide an indication of possible changes in abundance and/or 

distribution. The 2021 report examined survey data from 2017–18 and 2018–19.  

Species with a lower reporting rate than the 10-year average include the brown quail, 

Australian reed warbler, little grassbird, Bassian thrush, yellow-rumped thornbill, 

Australasian pipit and olive whistler. The reporting rate was again lower than the 10-year 

average for nearly all raptors, although potential issues with reporting raptors was noted 

(Birdlife Tasmania, 2021). 

The annual Tasmanian Bird Reports are available from the BirdLife Tasmania web page 

(http://birdlife.org.au/locations/birdlife-tasmania), which include the annual State of 

Tasmania’s Birds. 

Bird monitoring on PTPZ land through field surveys and acoustic recorders – sampling 

areas affected by the 2019 Riveaux Rd fire  

STT has continued another season of native bird monitoring, this time in Spring 2020 

revisiting the Southern forests where large areas were impacted by the 2019 Riveaux Road 

bushfire. Areas of forests ranged from severely burnt and only just recovering, grading into 

areas of low crown scorch to completely unburnt. As this landscape had been surveyed as 

part of a 2010 biodiversity research project (Bird surveys of the Southern Forest 

Experimental Forest Landscape), these surveys provided the opportunity to obtain an after-

impact response of birds to this landscape-scale fire.  

A total of 24 sites were surveyed, extending from Warra and Barnback in the west to Arve 

and Franklin forest block in the east. Most of these were at the same 2010 survey sites. The 

same surveyor was used during both the 2010 and 2020 surveys. Each site was assessed for 

burn severity and floristics, and acoustic recorders were deployed. Unbaited remote cameras 

were also trialled to detect the mammal or ground bird species at each site. 

The plan is to use UTAS’s recently developed machine learning bird call recogniser (see 

below), to process the hundreds of hours of acoustic recordings that have been collected over 

three key regions – northwest, northeast and now also from the south. This information will 

provide important baseline data on the birds that live in production forests. This tool and data 

will allow an ongoing monitoring program to be developed, to answer important ecological 

questions. Such as, which habitat types are important for key indicator species, are their 

populations increasing or decreasing over time, is this related to forest management or other 

compounding factors such as climate change, and how should forest management adapt in the 

context of a climate changing future? 

3.1.3. Research tools 

A machine learning recogniser for bird calls from acoustic recordings 

University of Tasmania PhD candidate Scott Whitemore has created two bird call 

recognisers, enabling automated recognition of bird species calling from passive acoustic 

recordings. The recognisers are based on convolutional neural networks, trained on tagged 
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bird call data from wet forests in northwest Tasmania and the Victorian Central Highlands. 

These recognisers are now at the deployment stage, soon to be available via docker images 

from https://github.com/scottwhitemore/UTAS_Project110300_BirdNet. 

Scott has implemented the latest methods in assessing model calibration (does the model 

accurately estimate uncertainty / is the model reliable?). Traditionally this is a component of 

performance that has been ignored outside of critical application fields such as medicine, but 

the researchers felt it is important for both user confidence in and the application of our 

recognisers to new data. Further, the underlying network architecture has been updated, 

resulting in a small increase in performance while making the recognisers at least three times 

smaller and faster.  

This project is nearing completion, with a report being finalised. Possible avenues for future 

additional research and development beyond this project could be to expand the collection of 

tagged bird call training datasets to include additional bird species, forest types and regions, 

e.g., nocturnal birds and targeted threatened species.  

This project was funded by Sustainable Timber Tasmania, VicForests, the FPA, the 

Tasmanian Land Conservancy and NRM South, with support from an ARC Linkage grant 

and supervision by Michael Charleston, Greg Jordan and Sue Baker.  

Handheld laser scanning to monitor forest structure 

The structural complexity of forests can be related to biodiversity values within a forest, 

particular in young forest. Structural complexity captures the diversity in vegetation 

elements, from tree height to species composition, and the layering of these elements. 

Traditional methods of measuring structural complexity are costly and time-consuming, 

resulting in a discrepancy between the scales of ‘available’ versus ‘needed’ information.  

(Camarretta et al., 2020) review the key literature on passive (e.g., optical) and active (e.g., 

LiDAR) sensors and their available platforms (spaceborne to unmanned aerial vehicles) used 

to capture structural attributes at the tree- and stand-level relevant for effectiveness 

monitoring.  

(Camarretta et al., 2021) explored the application of proximal sensing technology as an 

alternative to traditional field surveys to capture the development of key forest structural 

traits in a restoration planting in the Midlands of Tasmania, Australia. They report the use of 

a hand-held laser scanner (ZEB1) to measure annual changes in structural traits at the tree-

level, in a mixed species common-garden experiment from seven- to nine-years after 

planting. Using very dense point clouds, they derived estimates of multiple structural traits, 

including above ground biomass, tree height, stem diameter, crown dimensions, and crown 

properties. They detected annual increases in most LiDAR-derived traits, with individual 

crowns becoming increasingly interconnected. Time by species interaction were detected, and 

were associated with differences in productivity between species. They show the potential for 

remote sensing technology to monitor temporal changes in forest structural traits, as well as 

to provide base-line measures from which to assess the restoration trajectory towards a 

desired state. 
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3.2.  Threatened species provisions 

3.2.1. Wedge-tailed eagles 

Where? Where? Wedgie! State-wide population monitoring of Tasmanian wedge-tailed 

eagle, and more 

Where? Where? Wedgie! (WWW) was launched in 2018 by the Bookend Trust, as part of the 

NatureTrackers program, to monitor state-wide Tasmanian wedge-tailed eagle population 

trends. Additional aims are to improve public understanding of the science and to unite 

recovery efforts. In this low-cost, long-term citizen science project, volunteers survey 

annually or presence/absence of all raptors and 'white cockatoos'. A dedicated website 

(naturetrackers.com.au) coordinates effort across regularly spaced survey squares, and 

provides training in the survey method and raptor identification. Additional training and 

promotion are achieved through media, school visits, online lessons, and community talks - 

assisted by governmental and non-governmental organisations, corporates and interested 

individuals. Findings from the 2018 pilot indicated that participation inspired conservation 

action, and guided methodological refinements to improve geographic coverage. This refined 

method has now been carried out since 2019, by at least 100 teams each year. 

If participation rates remain steady, the WWW data will be more than sufficient to detect 

population trends over the 10+ years typically required by standard threatened status 

assessments. However, early warning of any serious decline is clearly preferable, and 

stakeholders value regular feedback. Our power analyses show that, with annual two-day 

surveys of 100 squares, we could confidently detect a dramatic (over 30%) wedge-tailed 

eagle population change from one year to the next. So far, WWW participants have surveyed 

80–90 squares annually for at least two days (85 squares in 2021); further collaboration is 

sought to assist with promotion and training, to help exceed this 100-square target each year.  

More generally, the more squares and days surveyed, the more swiftly changes will be 

detected – for all species surveyed. In particular, the project would require significantly more 

years and higher participation rates to detect any local population changes; the current focus 

is on state-level population changes. Further details are provided in the 2018–2020 report 

naturetrackers.com.au/news18.php 

Research funding is currently being sought to translate WWW survey data into absolute 

population size estimates, with the aid of data from GPS-tagged birds will investigate ways 

to. 
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Figure 8. Where? Where? Wedgie! survey data contributed in 2019 and 2020. Each square 

represents a 4 km x 4 km area surveyed for six 10-minute periods on each of one to three set 

dates in May. ‘WTE' indicates that a wedge-tailed eagle was observed at least once during these 

surveys. 

The 2021 results map can be viewed on https://app.naturetrackers.com.au/map_results   

 

Figure 9. Heidi Krajewsky recording her team’s Where? Where? Wedgie! survey data. (Photo: 

Stephen Anstee) 

 

3.2.2. Landscape drivers of Tasmania’s mammal community 

UTAS PhD candidate Antje Chiu Werner is doing research assessing the changes in the 

mammal community structure and function along a gradient of land-use intensification in 

Tasmania, prioritising native-invasive species interactions. This study is being conducted 

state-wide and replicated by bioregions. Within each bioregion, they have selected landscapes 
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in each of three land-use categories (where they exist): Protected areas (largely intact, 

undisturbed by anthropogenic uses), production forestry (matrix of native forestry and 

Eucalyptus and pine plantations), and agricultural land (native vegetation remnants 

surrounded by large areas of farmland).  

a) 

 
b) 

 
Figure 10. Variance partitioning of the models examining the influence of the environment on a) 

the abundance (number of detections by camera) of each species, and b) presence/absence of 

each species. Species codes names are indicated on the x-axis. LU = Land use (agricultural, 

plantation, intact); HS= habitat structure (obtained by reclassifying TasVeg data as alien, dry 

forests and woodlands, wet forests, and open habitats).  
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In the second half of 2019, they deployed 200 camera traps in 20 sites across Tasmania to 

determine the species composition and relative abundance of mammals in each landscape. 

Preliminary results of the camera survey data shows that land-use and habitat structure play 

an important role in explaining the distribution and abundance of Tasmania’s mammal 

species, native and invasive (Figure 10).  

The second phase of this project, which involved the collection of faecal and blood samples 

of several native and invasive species, has culminated at the end of August 2021. These 

samples are now on their way to be analysed to measure chronic stress levels, risk of disease 

spillover and spillback, levels of competition, and changes in diet across the gradient. With 

these analyses they aim to explain the mechanisms that underlie the patterns of distribution 

and abundance observed through the camera-trap analysis. 

3.2.3. The habitat requirements of eastern barred bandicoots in northern 

Tasmania 

The eastern barred bandicoot (Perameles gunnii) is extinct in the wild on the mainland, but 

remains relatively common in many areas of Tasmania. However anecdotal evidence and 

records databases (Atlas of Living Australia, Natural Values Atlas and spotlighting records 

from DPIPWE since 1975) suggest the eastern barred bandicoot (hereafter bandicoot) may be 

declining, particularly through the Midlands region. UTAS PhD candidate, Joanna Lyall, is 

trying to understand more about the habitat requirements of this species.  

Initially Jo is examining the bandicoot locality records to determine the main vegetation 

communities the bandicoot is associated with and whether changes in landscape-scale 

vegetation structure over time can be related to maintenance or decline in bandicoot 

populations.  

The second part of the project is investigating areas used by bandicoots in northern Tasmania. 

To do this, 103 camera sites have been established, of which 65 were computer generated 

random sites on the ecotone between ‘refuge’ and ‘forage’ areas (i.e., the interface between 

forest, scrub and windbreaks with pasture, grassy woodlands or native grasslands). The 

remaining 38 sites are on revegetation sites of various ages since establishment. The cameras 

will inform first whether the bandicoots are present, and then at what stage of vegetation 

growth and structure the bandicoots begin to inhabit these areas. The random sites will be in 

place for a period of three months during winter 2021 and summer 2022 while the 

revegetation sites will be monitored for three years.  

In the second year of study, GPS loggers will be attached to a number of bandicoots to track 

their movement and use of landscape elements and their dependence on vegetation structural 

complexity.  

3.2.4. Claws on the Line - monitoring Tasmania's burrowing crayfish 

Five species of burrowing crayfish are managed under the forest practices system. Claws on 

the Line was launched in November 2019 by the Bookend Trust, as part of the 

NatureTrackers program, to map and monitor Tasmania's burrowing crayfish populations. 
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Additional aims are to improve public understanding of the science and to unite threatened 

burrowing crayfish recovery efforts. The initial focus is on the endangered Central North 

burrowing crayfish (Engaeus granulatus, or CNBC), which is endemic to a small region 

surrounding Devonport and Latrobe, through which it is very thinly scattered; the species' 

area of occupancy is estimated as less than 100 ha, and is shrinking. Much of the area that it 

occupies is on privately-owned properties, so that mapping and monitoring require sensitive 

outreach efforts to obtain the assistance of many people. The project invites participants to 

share burrow location records via the app iNaturalist (on which precise locations can be 

hidden). Questionnaires and other public engagement efforts provide additional avenues for 

reporting locations and recognising crayfish burrows (details on 

https://naturetrackers.com.au/claws/). If regular monitoring can be achieved, this will 

ultimately provide accurate, up-to-date information on the species' area of occupancy, and 

enable detection of any significant changes. 

Contributions have so far comprised 164 observations from 23 people on iNaturalist's Claws 

on the Line project. Over 20 more have been provided via the questionnaire, and these are 

gradually being visited for identification by the expert team. Confirmed observations from 

these sources and the Natural Values Atlas were used by University of Tasmania 

undergraduate Wade Bone to create an initial, biologically plausible species distribution 

model for the CNBC. High quality habitat was predicted along many waterways and drainage 

catchments and related to soil clay content and stream density variables. Ground-truthing for 

the model resulted in discovery of previously undocumented colonies. Additional field 

surveys and higher resolution raster data will allow refinement of model predictions. 

To further support data collection and public engagement, an annual event was launched in 

spring 2020, when the species becomes more active and apparent. This involves visits to 

schools and the community within the CNBC's range and an art competition for primary 

school students, in collaboration with governmental and non-governmental organisations, 

corporates and interested individuals. 

 

Figure 11. ‘Chimney’ above a Central North burrowing crayfish burrow. 
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3.3.  Other miscellaneous projects relating to Tasmanian forests 

A range of other Tasmanian projects relate to forest ecology and management, but not to the 

effectiveness of the biodiversity provisions of the forest practices system. A subset of these 

projects is listed below. 

Forest management 

• Munks et al. (2020) provide an overview of biodiversity management under the 

Tasmanian forest practices system. 

Restoration of the Midlands 

• A major project has been underway to help restore the ecological integrity of the 

Midlands in Tasmania.  

• A recent study by Bain et al. (2020) investigated how land-use change has affected 

birds in this area. They found strong negative responses of aerial foragers and exotics 

to increasing woodland cover; arboreal foragers were positively associated with 

projective foliage cover; and small-bodied species were reduced by the presence of a 

hyperaggressive species of native honeyeater, the noisy miner (Manorina 

melanocephala). Analysis of change suggests increases in large-bodied granivorous or 

carnivorous birds and declines in some arboreal foragers and nectarivores. Changes in 

species richness were best explained by changes in noisy miner abundance and levels 

of surrounding woodland cover. 

• The Journal of Ecological Management and Restoration is going to publish a Special 

Issue on restoring the Midlands of Tasmania. An outline of the papers in preparation 

is provided below.  

Table 1. Papers in preparation for Journal of Ecological Management and Restoration 

No  TITLE AUTHORS 

*Lead author 
1 Restoring the Midlands of Tasmania: A multidisciplinary 

approach. 

*Davidson N, Bailey T, and Burgess S 

2 Tasmanian Midlands: A case study of increasing 

sophistication in conservation planning and action over 

four decades 

*Gilfedder L, Appleby M, Lechner A, 

Sprod D, Carter O, Davidson N, Burgess 

S, Harris R 

3 Landholder reflections of their engagement in landscape 

conservation and restoration projects in the Northern 

Midlands of Tasmania 

*Bridle K, Foster, S, Foster H, Lyne C, 

O’Connor R, von Bibra J, Young L and 

Davidson N  

4  Financing and governing ecological restoration projects: 

The Tasmanian Island Ark 
*Richardson B, and Davidson N 

5 Can advanced revegetation techniques overcome the 

legacies of 200 years of farming in the Midlands 

biodiversity Hotspot, Tasmania. 

*Davidson N, Bailey T, Burgess S and 

Potts B 

6 Making a fragmented landscape ‘functional’ for native 

animals  
*Jones M, Bain G, Hamer R, Proft K, 

Gardiner R, Dixon K, 

Kittipalawattanapol K, Zepeda A, 

Ranyard C, Munks S, Barmuta L, 

Burrage C, Johnson C, and Davidson N 

7 Climate change and the suitability of local species for 

restoration: a case study from the Tasmanian Midlands 
*Harrison P  
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8 Embedding genetics experiments in restoration to guide 

plant choice for a degraded landscape with a changing 

climate 

*Bailey T, Harrison P, Davidson N, 

Weller-Wong A, Tilyard P, Steane D, 

Vaillancort R, Potts B 

 

9 Investigating constraints on direct seeding for native 

revegetation in the Tasmanian Midlands’ 
*Bailey T, Harrison P, Hanusch Y, 

Ranyard C, Hooghkirk C, Davidson N, 

Pinkard E, Potts B 

10 The role of open woodland in mitigating microclimatic 

extremes in agricultural landscapes 
*Baker T, Marais Z, Davidson N, 

Worledge D, and Mendham D 

11 From ecosystems to individuals: using remote sensing to 

inform and monitor restoration. 

 

*Harrison P, Camarretta N, Krisanski S, 

Bailey T, Bain G, Hamer R, Gardiner R, 

Proft K, Taskhiri M, Turner P, Turner D, 

Lucieer A 

 

12 
Fire, herbivores and the management of temperate 

Eucalyptus savanna in Tasmania: Introducing the 

Beaufront fire - mammalian herbivore field experiment. 

*David M.J.S. Bowman, Ben J. French, 

Grant J. Williamson, Lynda D. Prior 

13 From little things big things grow: building connections 

through place-based education in the Tasmanian 

Midlands Biodiversity Hotspot. 

*Wallis L, Hornblow M, Smit N, Gough 

D, Wise K, and Bailey T 

14 From structural to functional restoration: A 

multidisciplinary approach 

*Davidson N, Bailey T, Harrison P, 

Jones M, Gilfedder L, Bridle K, 

Bowman D, Baker T, Richardson B, 

Wallis L, and Potts BM 

 

Pests and diseases 

• Smith-Martin et al. (2020) bark stripping of radiata pine trees by Bennett’s wallaby 

increased with percentage of bare ground, bracken, and moss present and percentage 

of grass.  

Fire 

• Nampak et al. (2021) investigate spatial and seasonal patterns in lightning strikes in 

Tasmania from 2011 to 2019. 

• Bowman et al. (2020) have done a review on recent global and regional trends in fire 

activity, and projections for fire regimes in the near future.  

• Bowman and Williamson (2021) have compiled fire risk records to help enable 

identification of seasonal and inter-annual patterns and provide a baseline to evaluate 

the trajectories in response to climate change in the TWWHA. 

• Bowman et al. (2021) have written a paper considering the relationship between fires, 

carbon and the Australian forests. They found fire weather was the dominant factor in 

causing complete scorch or consumption of forest canopies in natural and plantation 

forests. They found past logging and wildfire disturbance in natural forests had a very 

low effect on severe canopy damage, reflecting the limited extent logged in the last 25 

years in the areas examined.  

• Cawson et al. (2020) explored the factors that drive flammability in wet eucalypt 

forests. 

• Furlaud et al. (2021) looked at the bioclimatic drivers of fire severity across the 

Australian geographical range of giant Eucalyptus forest.  

• Lucas and Harris (2021) suggest that future fuel loads and flammability at the 

landscape scale may change, resulting in changes to future fire risk.  
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• Morgan et al. (2020) provide a history and overview of prescribed burning in south-

easter Australia.  

• Rodriguez-cubillo et al. (2020) examined how E. delegatensis survival, regeneration 

and seedling recruitment differed according to understorey type, fire severity, logging 

intensity and tree size. They found a strong effect of tree size which makes clear-

felled forests especially vulnerable to fire during the several decades when the 

regenerating trees are small.  

• Kirkpatrick et al. (2020) showed that frequent planned fire can prevent succession to 

woody plant dominance in montane temperate grasslands.  

• Driessen et al. (2021) looked at the response of native and introduced mammals to 

planned burns.  

Climate change 

• Brodribb et al. (2020) have published a paper reviewing current understanding of how 

the future looks for forests growing in a hotter and drier atmosphere. 

• Provenance translocations of tree species are promoted in forestry, conservation, and 

restoration in response to global climate change. Gosney et al. (2021) investigated the 

relative importance and consistency of extended genetic effects in Eucalyptus 

globulus and E. pauciflora.  

• Peters et al. (2021) examined how plant species respond to drought, and found aridity 

acted as a strong selective pressure in shaping hydraulic traits of trees species across 

Australia. 

• Fletcher et al. (2020) examined the role of species composition in initiating ecosystem 

state change in relic rainforest. 

Carbon 

• Dean et al. (2020) looked at the soil carbon levels in E. regnans mixed forest. 

• Mcintosh et al. (2020) compared the soil carbon stocks under rainforest and mixed 

forests, and estimated that mixed forests emit carbon as it transitions to rainforest. 

Threatened species 

• Cunningham et al. (2021) modelled the spread of the devil facial tumour disease 

across Tasmania. 

• Lazenby et al. (2021) found that feral cats exert downward pressure on populations of 

indigenous small mammals in temperate forest systems. However alleviating this 

pressure by culling a large proportion of the feral cat population is difficult.  

• Pay et al. (2021) found elevated lead contamination in Tasmanian eagles.  

• Olah et al. (2021) compared three techniques for genetically estimating the effective 

population size of swift parrots. They concluded that the minimum potential 

contemporary population size is below 300 individual swift parrots. 
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• Stojanovic et al. (2021) examined use of nest boxes established for swift parrots. They 

found that tree martins (Petrochelidon nigricans) and common starlings (Sturnus 

vulgaris) were the main users, particularly near forest edges. The authors conclude 

that nest boxes for swift parrots should be closed outside the breeding season to 

reduce the likelihood that pest populations exploit restoration efforts.  

• Cobden et al. (2021) conducted surveys to understand the distribution of introduced 

rainbow lorikeets (Trichoglossus moluccanus), and found no impact on the population 

of removing ~50% of the expected southern population. 

• Alves et al. (2021) made insecticide infused feathers available to forty-spotted 

pardalotes (Pardalotus quadragintus) to line their nests, and survival of hatchlings 

was significantly higher in nests lined with treated feathers than nests with control 

feathers. 

• Wapstra (2020) used database records, and herbaria collections to determine the 

distribution of Pterostylis atrans. He concluded the species has a widespread but 

disjunct distribution in Tasmania with about 25–30 populations, seemingly well-

reserved but with usually low population abundance. He concluded that the taxon 

probably qualifies as endangered under the Tasmanian Threatened Species Protection 

Act 1995.  

• Wapstra et al. (2021) found two new subpopulations of the narrow-range endemic and 

threatened (endangered) Prasophyllum crebriflorum (crowded leek-orchid) while 

doing a project on restoring grassland values. The new subpopulations are from sites 

subject to intensive restorative management. 

4. Reviewing current practices in light of new information 

In 2020–21 a number of changes were made to biodiversity management as a result of new 

information and research.  

• The Tasman Peninsula dusky antechinus (Antechinus vandycki) was newly listed as a 

threatened species in 2019. FPA conducted a series of expert workshops to review 

literature, assimilate species knowledge and design a management approach for the 

species. The management approach is in the final stages of development and 

following final consultation and adjustments, will be released in the near future. 

• The management approach for giant freshwater crayfish was adjusted to better reflect 

the risk of different operations on potential habitat for the species, following 

consultation with industry and species specialists. Changes made included a 

refinement of the potential range boundary for the species, the creation of a core 

range, and modifications to the survey requirements for plantation operations. 

• Swift parrots were observed foraging on E. brookeriana flowers in the Eastern Tiers 

in the 2020–21 swift parrot breeding season, suggesting new information that E. 

brookeriana may constitute a primary foraging resource for the species. FPA is 
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initiating further research to investigate the role of E. brookeriana as a primary 

foraging resource for the swift parrot and the practical options for managing this 

resource in forestry operations. 

• A research paper was released outlining the recent decline in distribution and 

abundance of the New Holland mouse (Pseudomys novaehollandiae) population in 

Tasmania (Lazenby et al., 2018). As a result of this finding, the management 

requirements for this species under the forest practices system were extended.  

• A review was completed of available data, historical management advice, expert 

opinion, survey effort and results of Clarence galaxias (Galaxias johnstoni) research. 

The review found that historical management advice had been appropriate to manage 

the species in most cases but was delivered on a case-by-case basis, which presented 

challenges for coupe planning. Workshops were held to develop a strategic approach 

to managing Clarence galaxias including the identification of priority areas (a core 

range) and development of standard management recommendations for the species 

within and outside of this zone. 

5. Discussion and 2021–22 priorities for biodiversity monitoring 

The FPA-supported studies current in 2020–21 continue to contribute to our understanding of 

the effectiveness of the Forest Practices Code provisions for biodiversity. A number of these 

projects involve tracking animals to determine how they respond to a harvest event, or 

understand the areas animals use within the production estate. This type of research is very 

intensive and can take years to complete but is essential for understanding the effectiveness 

of current management. 

Major projects by external research providers continue to tackle important areas relevant to 

the work of the FPA. This includes improving baseline monitoring, as well as improving 

monitoring techniques and tools.  

To improve transparency of FPA’s adaptive management process, this is the first year that we 

have included a section outlining some of the major improvements or changes in 

management, and the information those changes are based on.  
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