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Termite and Power Pole Research Project 
M Horwood 

Termite damage to wood power poles in Australia costs around $20 million each year.  A 
long-term study, the Termite and Power Pole Evaluation Research (TAPPER) trial is seeking 
to reduce the damage bill by identifying the most effective methods for eradicating termites 
from infested poles and protecting new poles from attack. 

Significant headway has been made in meeting the project objectives.  Data pertaining to a 
range of conventional and experimental products has been obtained.  Differences in efficacy 
have been detected, revealing a ranking of treatment reliabilities.  A number of eradication 
treatments were found to be as effective as arsenic trioxide, the highly toxic treatment once 
widely used to protect power poles. 

 

    

The changing face of electricity distribution in NSW:  Ten years ago wood poles (left) were the norm.  
Now poles made from steel (centre) and concrete (right) are a common sight.  The TAPPER trial is 
helping to maintain the market position for wood poles by identifying practical and effective methods of 
controlling and preventing termite infestations. 

The main outcome is a contribution to the cost effectiveness of maintaining wood poles in an 
increasingly competitive marketplace.  The research has provided pole owners with 
knowledge of the efficacy and reliability of termite control products. They no longer have to 
rely on marketing information from product suppliers when selecting treatments but can now 
base their judgements on sound, independently derived information with wide applicability. 
This places them in a good position to bring about reductions in treatment costs and pole 
replacement due to termite attack. 

A number of electricity networks in Australia are known to have altered their treatment 
practices in response to the findings of this research. 
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Forest Biodiversity and Ecology 

Program Leader: Rod Kavanagh 

Aim:  A scientific basis for maximising biodiversity values in managed forests. 

Objectives: 

• Enhance understanding of managed forest ecosystems 

• Develop integrated landscape models of wildlife habitat and timber production 

• Develop a species monitoring program to enable assessments of progress in meeting 
NSW State Plan biodiversity targets 

• Evaluate the role of eucalypt plantations for restoring biodiversity in rural landscapes 

Ecology of birds and non-flying mammals in managed forests 
R Kavanagh 

Population density of barking owls in the Pilliga forests 
 

 

A barking owl roosting in the Pilliga State Forest 
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The Pilliga forests between Coonabarabran, Narrabri and Walgett contain the largest known 
population of the barking owl in NSW. The barking owl is a recently-listed threatened species 
and information is required for its management.  However, the birds are not evenly 
distributed and population estimates have not been possible due to the large areas involved 
(>500,000 ha). 

Our objectives in this study have been to establish a marked population within a significant 
area (approx. 50,000 ha) of the central-west portion of the Pilliga where most of the available 
habitat is occupied by the owls.  This work builds upon the results of a study in 2004 in which 
we radio-tracked nine individual owls from eight territories for periods of up to one year.  
Home-ranges for the radio-tagged owls averaged about 2,000 ha.  We have now trapped 
and colour-banded 30 barking owls from approximately 18 adjacent territories.  However, we 
know of at least two additional unmarked pairs within this area and several undiscovered 
pairs are also likely to exist.  We estimate that the minimum population density of barking 
owls in the central-west Pilliga (approximately 250,000 ha) is 200 birds (100 territories), 
based on our calculations involving at least 40 adult birds (20 territories) within an area of 
50,000 ha. 

 

 

Principal Research Scientist Rod Kavanagh prepares to release a colour-banded barking owl in the 
Pilliga State Forest 
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Bird species associations with ephemeral streams in the Pilliga forests of 
north-western NSW 
Riparian zones (stream bank areas) within continuous forest landscapes provide habitat for 
more bird species and larger populations than surrounding non-riparian locations.  The 
importance of these areas for bird conservation in semi-arid environments is well recognised, 
but little is known about the extent of the riparian influence away from creek-lines.  This 
information is needed to guide the development of stream buffer widths in wood production 
forests.  In this study, we compared the bird assemblages recorded at 50 m and 150 m from 
the middle of the creek-bed in each of three stream size classes in the Pilliga forests of 
north-western NSW. 

 

 

An example of an ephemeral stream in the Pilliga State Forest, October 2007 

A total of 2,177 birds from 76 species were recorded within 50 m radius of the 36 census 
points.  We found that more birds and bird species were recorded at large ephemeral 
streams (stream orders 5 and 6) than at small (orders 1 and 2) or medium streams (orders 3 
and 4) and, across all sites, more birds and bird species were recorded close to (0–100 m) 
than more distant (100–200 m) from ephemeral streams.  Bird assemblages recorded at all 
census points showed a high degree of overlap in species composition and bird abundance, 
with only census points occurring nearer to drainage lines on the larger ephemeral streams 
having a different (richer) avifauna.  These results suggest that bird conservation in the drier 
forests and woodlands of the Pilliga would benefit from the provision of wide buffer strips 
either side of large ephemeral streams and that minor drainage lines do not require special 
consideration in forest management. 
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Repeat census counts were made at all sites in spring 2007 following a severe wildfire in the 
previous summer that burnt half of the sites.  While similar patterns were observed in relation 
to stream order and proximity to riparian zones, the wildfire resulted in major changes to the 
bird species assemblages recorded on all burnt sites. 

 

 

An ephemeral stream in the Pilliga State Forest, October 2007, with surrounding trees recovering from 
a fire that occurred during the previous summer 

Biodiversity monitoring 
Dr Rod Kavanagh was the recipient of a 2007 Gottstein Fellowship.  This award provided an 
opportunity for Dr Kavanagh to investigate current developments in biodiversity monitoring in 
northern Europe and obtain an international perspective on the prospects for using species-
based assessments as indicators of ecologically-sustainable forest management in Australia.  
The study resulted in a number of key recommendations that should be taken into account 
during the development and implementation of biodiversity monitoring programs in Australia. 

The framework for a biodiversity monitoring program in State Forests, with application to all 
land tenures in NSW, was developed in collaboration with Forests NSW.  The merits of this 
proposal have been discussed in detail with Department of Environment and Climate Change 
staff and a pilot study is planned to investigate a number of important design and sampling 
features of the program.  A systematic, standardised and statistically robust means of 
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assessing changes in biodiversity is needed before any meaningful assessments can be 
made about progress towards meeting State Plan Targets for biodiversity in NSW. 

Impact of forest management practices on plant species diversity 
R Kavanagh and T Penman 

This project examines the effects of the two primary forest disturbances, fire and logging, on 
both understorey and overstorey vegetation.  Data has been collected within the Eden 
Burning Study Area (EBSA) over a 20-year period.  Funding has been provided by the 
Bushfire Cooperative Research Centre to analyse and publish the results of this long-term 
study. 

Analyses of existing data indicate that the effects of timber harvesting on floral diversity are 
relatively short lived (less than 15 years) and the predicted detrimental impacts of frequent 
prescribed fire were not realised.  The lower than predicted impacts are thought to be a 
function of the heterogeneity of logging and burning disturbances at the site. 

The major unexpected result was that the plant species diversity at each site changed over 
time independently of management regime.  This was interpreted as a natural response to 
increasing time since wildfire.  These results were verified independently using similar data 
collected from another long-term study and reference site in the region, the Forests NSW 
Yambulla Hydrology Research Catchments. 

Remnants of a prescribed fire in dry sclerophyll forest 
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Soil seed bank 
A soil seed bank study was conducted to examine the ability of plant communities to recover 
if wildfire occurred in the area.  Soil was collected from the understorey vegetation plots in 
the EBSA and transferred to a glasshouse at the Forest Science Centre.  The soil seed bank 
was germinated for two years.  Analysis will consider the relationships between the soil seed 
bank and disturbance history as a measure of ecosystem resilience.  This work was initiated 
under a Bushfire CRC student summer scholarship and completed using funding from the 
Bushfire CRC and Forests NSW. 

 

 
Forest Assistant Roy Shiels and Forests NSW Flora Officer, Ecologist Doug Binns, identifying 
seedlings in the soil seed bank study 

Biodiversity in eucalypt plantations established on farms for wood 
production and to reduce salinity 
R Kavanagh, B Law and F Lemckert 

This project, based in the Liverpool Plains region near Gunnedah, broadens the scope of 
earlier studies to include eucalypt plantations established for commercial wood production as 
well as for multiple environmental benefits, including salinity control and biodiversity 
conservation.  The project is supported by funding from the Commonwealth and NSW 
Governments under the National Action Plan for Salinity and the Natural Heritage Trust 
programs.  A total of 44 sites, comprising 28 eucalypt plantations, 11 forest remnants and 
five paddocks, have been established for study.  Standardised counts of diurnal birds, owls 
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and arboreal marsupials have been made in each of the four seasons, while reptiles and bats 
have been surveyed in each of two seasons, to provide a measure of the capacity of 
eucalypt plantations to provide habitat year-round for these species.  Approximately 350 nest 
boxes and supplementary ground cover shelters have been established to augment the 
habitat present on nine eucalypt plantation blocks.  The objectives of this work are to 
investigate whether it is possible to enhance the rate of colonisation and breeding success of 
hollow-dependent wildlife species by providing essential resources that are typically lacking 
in young eucalypt plantations. 

 

  

Examples of artificial nest boxes installed within young eucalypt plantations, Namoi Valley, NSW 

The lesser long-eared bat (Nyctophilus geoffroyi), the inland broad-nosed bat (Scotorepens 
balstoni) and the koala (Phascolarctos cinereus) have been the subject of detailed studies, 
including radio-tracking, to determine the relative importance and contributions of eucalypt 
plantations as habitat for these species compared to that of remnant forest and woodland in 
the rural landscape. 

 

   

Left: A recently released radio-collared koala. Right: another koala using a natural bridge over a stock 
fence in the Namoi study area 
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Goonoo Lands Fox Project 
R Kavanagh and A Towerton 

The project examines the habitat preferences and movements of foxes in the Goonoo Lands, 
a forested area northeast of Dubbo, NSW.  The results will provide details on potential target 
areas for fox control and hence effective bait placement.  There is the potential for increasing 
effectiveness and efficiency of the current control program by reducing bait density and 
increasing the spatial coverage of bait placement.  The study so far has demonstrated the 
large home range areas that foxes use in this forest and surrounding landscape.  

Data has been collected on a number of aspects of fox distribution in this area using the 
methods described below. 

Home range. Results have shown that home range sizes in the forest and surrounding 
private land are generally larger than those recorded for foxes elsewhere in Australia.  Three 
foxes were radio-tracked using geographic positioning system (GPS) transmitters and their 
home ranges estimated by the 100% Minimum Convex Polygon (MCP) method. The results 
were compared with results for nine other foxes tracked in this study with very high frequency 
(VHF) transmitters.  Home ranges calculated from GPS transmitters were significantly larger 
(mean=9,076 ha) than those calculated from VHF data recorded in this study (mean=851 ha) 
and elsewhere (mean=480 ha).  The study has also demonstrated the ability of this relatively 
new GPS technology to provide a far superior dataset than that acquired using the 
conventional VHF technology, particularly in tracking this species. 

Map of geographic positioning system (GPS) data from a male fox, showing location fixes and 
traverses 
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Fox movements. Fox activity was examined by mapping traverses to calculate mean 
distance travelled per hour and by calculating mean daily MCP home ranges.  Mean daily 
home ranges and distances moved between location fixes showed that foxes moved further 
at night, covering an average of 255 ha, than during the day (11 ha). 

Bait uptake. Potential encounters with bait stations in the forest were counted when a 
location fix or traverse came within 100 m of a bait station.  Potential encounters with baits 
on private land were mapped for properties that baited.  Encounter rates with baits were low 
on private property and in Goonoo State Conservation Area, despite large nocturnal 
movements by the foxes. 

Pest control data system. Discussions have commenced to develop a trial system for 
recording fox control efforts across the landscape in the Goonoo Lands area. 

This study demonstrates the crucial role of landholder co-ordination in any fox control 
program.  This is needed to ensure that temporal and spatial gaps in the baiting program that 
would permit fox immigration are eliminated. 

Bat ecology in managed forests 
B Law 

The improving knowledge of forest bat ecology is allowing predictions to be made about 
changes in bat communities resulting from changes in forest management practices and will 
be integral to demonstrating ecological sustainability.   

Response of bats to disturbance 
Bats in the Pilliga  

In late 2006, a major wildfire burned much of the Pilliga forests, including about half of a set 
of stream study sites sampled for bats in October 2004.  The availability of pre-fire data and 
spatial controls that were not burnt, enabled us to investigate the impacts of wildfire on bats, 
which has not previously been addressed.  In spring 2007, 10 months after the fire, we re-
surveyed all original stream sites.  This data has not yet been analysed, but our intention is 
to repeat this survey again two to three years after the fire to document changes in the bat 
assemblage and activity levels. 
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Driving to field sites to survey bats after an extensive wildfire in the Pilliga forests 

Bats in the Karuah Research Area 

In March 2008, bat banding was conducted for the 10th consecutive year, with 100 bats 
banded and 44 recaptured from previous years.  This study will provide the first estimates of 
bat population sizes and survival rates in forests, enabling us to compare the results from 
regrowth and unlogged catchments.  Data will continue to be collected for this comparison 
until regrowth catchments are thinned, which is expected soon, after having been postponed 
for the past few years.  Annual banding is providing extensive pre-thinning data on bat 
populations that will allow comparison with post-thinning data in years to come. 

Bats in the Eden, Banksia Road, Research Area  

This study continues on from previous sampling at Banksia Road in 1999, 2001 and 2002, 
with the second-round of alternate coupe harvesting taking place in early 2001.  All study 
sites were re-surveyed for bats in October 2007, with Anabat detectors placed in 25-year-old 
and nine-year-old regrowth and unlogged coupes.  Concurrent harp-trapping resulted in the 
capture of 206 bats.  The bat calls will be identified using new automated software (see 
below) and, given that it is now approaching 10 years, the study is ready for analysis and 
interpretation of early responses. 

Bat monitoring—ongoing 
The large-footed myotis, a water-way dependent bat, has been banded over 11 
consecutive years at Kerewong State Forest.  A full analysis of population trends over 10 
years will take place to assess changes both before and after logging in surrounding 
catchments from 2000 to 2003 and over changing weather conditions. This data will provide 
a strong test for the effectiveness of riparian buffers in mitigating any potential short-term 
effects of logging. In January 2006, the half of the bridge under which this colony of bats 
roost, collapsed.  The rest of the bridge collapsed in late 2006, prior to banding in 2007.  In 
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an effort to continue monitoring this population of bats we installed nest boxes in the vicinity 
of the collapsed bridge in October 2007.  These were inspected in April 2008, but no bats 
had taken up residence. 

Monitoring of eastern horseshoe and eastern bent-wing bats continued at two key 
subterranean roost sites.  The monitoring is carried out by using an infra-red gate and data-
logger. At Mumbulla mine, near Eden, 757 bats were counted in one night in October 2007, 
10 years after the first estimate of 500 bats in 1998.  In December 2007, the 7th annual 
population census was carried out at Ourimbah bat cave on the central coast (the largest 
known roost of horseshoe bats in Australia).  An uncorrected count of 5,122 bats for one 
night was made as they exited their cave.  Counts at both Mumbulla and Ourimbah were 
similar to previous years and a stable population pattern, with no large fluctuations, is 
beginning to appear.  Continued monitoring of these important bat populations will allow 
Forests NSW to track the changing status of these bats and especially to assess changes 
due to forest management practices imposed on the surrounding environment. 

Mumbulla Mine 
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Population census of bats at Mumbulla Mine, near Eden, NSW.  The population is made up of eastern 
horseshoe and eastern bent-wing bats. 

Bat monitoring—pilot study 
An important new area of research is the development of a meaningful fauna and flora 
monitoring program for Forests NSW as an alternative to the pre-logging surveys that are 
currently used.  To develop such a program, we have researched different sampling 
strategies to identify a system that provides optimal cost-effectiveness and statistical rigour.  
Forest Biodiversity and Ecology has been closely involved with Forests NSW Western 
Region in advising on monitoring issues such as sampling protocols, site selection and 
development of an automated key for bat calls in that area (see below).  One pilot monitoring 
program has completed two rounds of sampling bats in the Pilliga forests.  The automated 
identification key has been used to process the thousands of bat calls collected and this data 
will be used to make recommendations on a suitable sampling strategy for monitoring in this 
area. 
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Habitat requirements of threatened bats 
The greater long-eared bat in Pilliga forests—a major new study was initiated to investigate 
the habitat requirements of this threatened species.  This bat is strongly associated with 
cypress forests and the Pilliga forests represent its core habitat, in that the greatest number 
of captures have occurred in this area.  Although the bat’s distribution is reasonably well 
known, little is known of its ecology and what impact timber harvesting might have on the bat 
species.  The aim of the study is to investigate roost selection, because roosts in tree hollows 
are typically the most critical resource for insectivorous bats.  Pilot radio-tracking began in 
March 2008. Seven individuals were radio-tracked and a number of roosts were located.  
The focus for the study will be to identify maternity roosts in spring 2008 by radio-tracking.  
Where possible, information on foraging movements is also being collected. 

 

The threatened greater long-eared bat, Nyctophilus timoriensis, is the subject of a new radio-tracking 
study in the Pilliga forests. 

Regional keys to bat calls in NSW 
B Law 

Improved tools have been produced for surveying bats, such as identification keys that can 
be used with software for automated bat call identification.  Considerable savings and 
improved data quality will be the result. 
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Most bat surveys rely to a large extent on ultrasonic recordings of echolocation calls (the 
calls bats make to locate prey and obstacles).  However, the process of identification is 
painstakingly slow and the success of species identifications has been highly controversial 
because of the level of subjectivity involved.  Funding was received in 2007 from the 
Australian Biology Resources Study to develop computer automated keys that would provide 
a cost effective method of identifying bats by their echolocation calls.  The keys, initially 
developed for eastern NSW, will be important tools that will greatly improve our ability to 
distinguish bat species, thus allowing efficient large-scale surveys of bats.  This will facilitate 
more effective conservation and management of bat biodiversity. The keys are expected to 
have a large impact on Forests NSW business because of proposed large-scale monitoring 
of fauna and flora. 

Nectar maps for flying foxes 
B Law 

This project aims to improve our understanding of, and provide mapping tools for describing 
the distribution of food resources of, grey-headed flying foxes, a recently listed threatened 
species.  This will aid the development of sensible and effective wildlife prescriptions in 
forests subject to timber harvesting.  The project will enable us to identify areas that provide 
food for flying foxes during annual bottleneck periods and thus areas which are most 
sensitive to the species. 

Our collaborative role in preparing digital maps of the distribution of flying fox food (i.e. nectar 
and fruit) is fully funded by Department of Environment and Climate Change (DECC).  Final 
maps are under preparation and decision rules defining what constitutes the four habitat 
ranks to be used by Catchment Management Authorities have been finalised.  A final report 
to DECC is expected by October 2008. 

Ecology of pygmy possums in managed forests 
B Law 

This project is investigating the ecology of the eastern pygmy possum and the impact of 
logging in forests.  The research will provide a scientific underpinning for the management of 
pygmy possums by aiding the development of sensible and effective wildlife prescriptions in 
forests.  The species has recently been listed as threatened and little is known about its 
ecology in forests.  Routine surveys are problematic, as pygmy possums are notoriously 
difficult to catch, although labour intensive pitfall traps have moderate success.  Rather than 
focusing on surveys of this cryptic species, we are targeting research at identifying the 
pygmy possum’s key habitat requirements in forests subject to timber harvesting and using 
this data to inform management. We believe this will be more effective for the species’ 
conservation. 

The pre-logging phase was completed at MacPherson State Forest in April 2007.  The 
Department of Environment and Climate Change has extended approval for logging to March 
2008. The next phase of the study will be carried out after the planned logging has occurred. 



 

47 

 

Managing frogs and reptiles in the forest environment 
F Lemckert 

A major focus of this work is to examine the effectiveness and suitability of current monitoring 
strategies to provide information on changes in frog populations.  Current approaches using 
relatively few sites are likely to detect only coarse changes in the numbers of most frog 
species and only after several years, because of the variability in detecting frogs over only 
one or two surveys.  More monitoring sites are required in addition to those in current 
programs, and including that for the northern corroboree frogs, if changes are to be detected 
in relatively short (one- to two-year) periods.  Site occupancy modelling can provide a more 
sensitive means of detecting population changes with minimal survey effort. 

Collaborative work with the Australian Government Department of Environment, Water, 
Heritage and Arts (DEWHA) has been looking at the patterns of frog records in Australia 
relative to reserves.  The work has provided specific information on the actual rarity of 
Australia’s frogs, and particularly those in south-eastern Australia.  This involves determining 
which frogs have relatively few records, how their biology and range influence the numbers 
of records and development of a new system of ranking the relative rarity of frogs, 
considering how easy they should be to detect and the range and habitats over which they 
are found.  This will provide a better understanding as to whether some of our rare species 
really are rare, or just hard to find, and should be applicable to other taxonomic groups.  
Collaboration also continues on the use of rapid surveys to fill in “black” spots in species 
distributions and diversity data. 

 

The giant burrowing frog has continued to be a focal species for the Forest Ecology section. Staff have 
written a recovery plan for the frog and are negotiating with the Department of Environment and 
Climate Change over the frog’s ongoing management in the Eden area. 
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Staff working on the Biodiversity and Ecology Program have completed the recovery plan for 
the giant burrowing frog (Heleioporus australiacus).  The plan is still waiting to be submitted 
for public comment.  Giant burrowing frogs can be managed in southeast NSW through a 
diverse strategy that encompasses all land tenures.  Such an approach should be applicable 
to a wide range of species. 

Pond requirements and effects of disturbance on frogs 
F Lemckert 

The major focus of this study is the habitat relationships of forest frogs with the environment.  
An expanded analysis of sites to include ponds from the Dorrigo, Wauchope, Bulahdelah and 
Watagan areas is complete and indicates again that, whilst some variables have an influence 
on use of ponds by frogs, most variation is not apparently related to habitat.  This includes 
habitat changes caused by the human impacts of logging and fire.  Landscape scale 
variables are being added to this analysis to determine whether broader scale patterns exist. 

Ongoing analysis of water quality at ponds indicates that this is also unimportant to most 
species of frogs, at least in a forest environment.  It is likely that ponds retain good water 
quality in a forest and there is relatively little variation in water quality parameters. 

Over 700 frogs have been micro-chipped for long-term monitoring of population size, health 
and mortality.  Many Peron’s tree frogs have been recaptured and mortality rates look 
reasonably low.  Populations remain very stable, as do community structures.  That is, there 
is not a high population turnover as is the case in many northern hemisphere systems and 
the typical metapopulation structure believed to drive populations in that hemisphere are not 
very relevant here. 

The 32 newly created ponds continue to be colonised by additional species and numbers of 
tusked frogs (Adelotus brevis) have begun using the ponds.  Six sites are being used by the 
heath frog, providing a good demonstration of the potential of constructing ponds to assist 
rare species.  Radio-tracking indicates that frogs generally remain within 100 m of the 
breeding site. 

Wildlife schools 
F Lemckert 

One frog, bat and reptile survey, identification and management course was run at Dorrigo in 
September 2007.  The course was attended by Forests NSW staff, Department of 
Environment and Climate Change staff, members of the Australian Government Department 
of the Environment, Water, Heritage and the Arts and a large number of consultants.  
Another course, demonstrating wildlife survey techniques to members of Animal Care and 
Ethics Committees, is planned. A second frog, bat and reptile course will probably be run in 
March 2009 to meet ongoing demand. 

Wildlife schools, which are open to Forest NSW staff and staff from other agencies, provide 
continuing training in the skills needed to carry out pre-logging survey programs as efficiently 
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as possible.  As well, these training sessions promote communication and understanding 
between Forests NSW and other agencies regarding current forest practices and 
management knowledge.  The opportunity to provide training for staff from the regulatory 
agency enhances efficient communication and collaboration with Forests NSW. 
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DECC  NSW Department of Environment and Climate Change 

DEWHA Australian Government Department of Environment, Water, Heritage and Arts 

DPI  NSW Department of Primary Industries 

DWE NSW Department of Water and Energy 

EBSA Eden Burning Study Area 

Ensis  CSIRO’s partnership with New Zealand’s forest research organisation, Scion 

FHSU  Forest Health Survey Unit 

FSC  Forest Science Centre 

GARA  Greenhouse Action in Regional Australia 

GGAS  NSW Greenhouse Gas Abatement Scheme 

GHG  greenhouse gas 

GIS  geographic information system 

GPS  geographic positioning system 

LIDAR   light detecting and ranging 

MAI  mean annual increment 

MCP  minimum convex polygon 
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MIR  mid infra-red spectroscopy 

NAP  National Action Plan for Salinity and Water Quality 

N2O  nitrous oxide 

NSCC   National Sirex Coordination Committee  

PC  personal computer 

ROs  recycled organics  

TAPPER Termite and Power Pole Evaluation Research Project 

VHF  very high frequency 
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