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Termite and Power Pole Evaluation Research Project 

M Horwood 

Termite damage to wood power poles in Australia costs around $20 million each 

year. A long-term study known as the Termite and Power Pole 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. 

Another aim of the study is to identify effective alternatives to highly toxic treatments 

such as arsenic trioxide, currently used by the electricity networks. Work on the trial 

began in 2000 and is being funded by the Electricity Association of NSW and the 

Forest and Wood Products Research and Development Corporation. 

There are two parts to the TAPPER trial: 

• a service trial to evaluate the performance of termiticidal treatments, 

including toxic dusts, chemical soil barriers, and a residual timber fumigant for 

eradicating termite infestations from infested power poles 

• a field trial to evaluate the performance of termiticidal soil barriers and a 

physical barrier for protecting new poles from termite attack. 

The service trial was established during 2000–2002. Treatments were applied to over 

450 termite-infested poles located throughout urban and rural NSW. Since treatment, 

poles have been monitored regularly to assess treatment performance. 

The field trial was established in 2002 in a State Forest near Narrandera in 

southwestern NSW. A large number of timber posts were placed in the ground and 

treated with a combination of one of a selection of chemical barriers and a physical 

barrier system. Posts were then monitored to determine the period of protection 

given by the various treatments. Inspections were planned to occur after one, three, 

five, seven, 10 and 20 years. The one- and three-year inspections have been 

conducted. The five-year inspection is due towards the end of 2007. 

This trial has identified a number of highly effective termite treatments (see figure and 

table below), some of which are not currently used by the power supply industry in 

Australia. They represent effective alternatives to conventional chemicals such as 

arsenic trioxide, should the continued use of this chemical become undesirable and 

replacement chemicals be needed. 
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Mean termite damage scores to wooden posts in plots with control, chemical 

barrier and physical barrier treatments, 1 and 3 years after installation of the 

field trial 

 Mean Damage Score
a, b
 (SE) 

 Year 1 Year 3 

 Full Barriers
 c
  Partial Barriers

c
 Full Barriers Partial Barriers 

Treatment Set 1     

Control 1.2 (0.20) 2 (0.45) 

Bifenthrin 1 (0) 1 (0) 1 (0) 2 (0.45) 

Chlorpyrifos 1 (0) 1 (0) 1 (0) 2.6 (0.81) 

Imidacloprid 1 (0) 1 (0) 1 (0) 1 (0) 

Stainless steel mesh 1 (0) - 1 (0) - 

Treatment Set 2     

Control 4.2 (1.2) 2.8 (0.20) 

Chlorpyrifos 1 (0) 1.2 (0.20) 1 (0) 1 (0) 

Fipronil 1 (0) 1 (0) 1 (0) 1.2 (0.20) 

Treatment Set 3     

Control 2.2 (0.37) 2.2 (0.20) 

Chlorfenapyr 1 (0) 1.2 (0.24) 1 (0) 2 (0.40) 

Chlorpyrifos 1 (0) 1.4 (0.20) 1 (0) 2.4 (0.32) 

a
 1 = Sound (no attack), 2 = Superficial attack or grazing by termites, 3 = Surface attack by termites 

>5mm in depth, 4 = Attack (slight) 10-25% mass loss, 5 = Attack (moderate) 25-50% mass loss, 6 = 

Attack (severe) 50-75% mass loss, 7 = Attack (destroyed) 75-100% mass loss. 

b
 Values represent the mean of five replicates. 

c
 Full barrier = treatment surrounds the entire post where it is in contact with the ground. Partial barrier = 

treatment surrounds only that part of the post in contact with the upper 9say 30 cm) part of the ground. 
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Percentage reductions in termite infestation in service trial poles up to 5 years 

after treatment. 

 

The trial is due for completion in December 2007.  

The main implication of the research for Forests NSW is its contribution to the 

maintenance of wood pole cost effectiveness in an increasingly competitive 

marketplace. Forests NSW’s share of the pole market has declined in recent years. 

Poles made from spun concrete and steel are becoming increasingly popular . 

Although it is not the only factor responsible for the change, the difficulty experienced 

by pole owners in controlling termites in wood poles has contributed to the increasing 

attractiveness of poles made from alternative materials that are immune to termite 

attack. 

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. They also now know about suitable replacements for older 

chemicals such as arsenic trioxide—knowledge that will be extremely valuable 

should the use of these chemicals become undesirable. 

A number of electricity networks in Australia are known to have altered their 

treatment practices in response to the findings of the research. 
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Preschem Bioguard Bandage Trial 

M. Horwood 

All of the approximately two million hardwood power poles in NSW require remedial 

groundline maintenance at some time to protect them from fungal degrade.  These 

procedures cost pole-using authorities approximately $15 million per annum.  The 

most commonly used maintenance treatment is to install a bandage containing 

fungicidal chemicals to the underground inspection zone of the pole.  This zone 

extends from the surface to a depth of 35-40 cm and is the area most prone to fungal 

degrade. 

This industry-funded research project is assessing a range of chemical and delivery 

system variations to the standard Bioguard pole bandage to optimise transfer of 

chemicals into poles and reduce losses of chemicals to the environment. 

The project was established in the first half of 1999. At specified intervals since then 

a set number of poles have been inspected. At each inspection, bandages are 

removed from poles and core samples taken from the bandaged section. Bandages 

are weighed to determine the extent of losses of active materials and timber cores 

are analysed to determine the quantities of active materials that have been 

transferred from bandages into poles. 

Inspections have been carried out at one (2000), two (2001), four (2003) and six 

(2005) years after treatment. Further inspections are planned for eight (2007) and 10 

(2009) years post treatment. 

The research has provided the sponsor with the necessary information for them to 

improve the efficiency and efficacy of the product. These improvements have been 

used to support product marketing in Australia, South Africa, Brazil and most 

recently, the USA. Improving the product also helps enhance the cost effectiveness 

and reliability of wood poles relative to alternative materials because the improved 

product provides an effective and acceptable means of protecting poles in service 

from fungal degrade.  
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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 forests ecosystems 

• Develop integrated landscape models of wildlife habitat and timber production 

Ecology of birds and non-flying mammals in managed forests 

R Kavanagh 

Koala ecology and response to selective logging in mixed Callitris 

Eucalyptus forest 

In this study, we posed the hypothesis that, in the short term (one year), selective 

logging does not adversely affect the conservation of koalas in the Pilliga forests in 

northwestern NSW.  We examined this hypothesis in terms of koala survival and 

fecundity, home-range size and fidelity, movements, and tree preferences, in a 

planned logging experiment that incorporated a before-after control-impact design, 

with replication. 

Thirty koalas, five in each of six areas available for logging within a mixed white 

cypress pine (Callitris glaucophylla) and Eucalyptus forest, were radio-tracked for 

one year to determine their movements, home-range sizes and tree preferences.  

Five months after the study began, three of these areas were logged selectively for 

sawlogs and thinnings of the white cypress pine, a tree that is important to koalas for 

daytime shelter.  This removed about one quarter of the stand basal area, but the 

eucalypt component was unaffected.  The remaining three areas were left 

undisturbed as controls.  Radio tracking continued in all six areas for another seven 

months.   

The Pilliga koala project was the first experimental study of the effect of a logging 

operation on koala populations.  The principal findings were that koalas continued to 

occupy all or part of their previous home ranges after selective logging, and that the 

size of home ranges in logged and unlogged areas remained similar.  The strong 

preferences displayed by the koala for Pilliga box and for one or more of the 

available Red Gums demonstrate the need to carefully manage numbers of these 

tree species in future logging operations.  Within these mixed-species forests, where 

white cypress pine forms the principal commercial species it is important to maintain 

a minimum number of eucalypt trees per hectare for koala habitat.  Preliminary 

findings from this study, in which all koala home ranges contained at least one 

preferred (primary food) tree species, suggest a minimum threshold of 20 eucalypt 

trees larger than 20 cm diameter at breast height (DBH) be retained per hectare to 

maintain habitat quality for koalas.  More work is needed in other regions to 
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determine thresholds in the level of retention of koala food trees.  Existing harvesting 

protocols, as applied during cypress logging operations in the Pilliga forests, do not 

appear to adversely affect koala populations, at least in the short term. 

Review of the status of the Barking Owl in Southern Australia 

The southern form of the barking owl, Ninox connivens connivens, is listed as 

vulnerable in NSW, endangered in Victoria and rare in South Australia, but is not 

listed in Western Australia or Queensland.  Surveys over the past 20 years (in NSW, 

Victoria and Western Australia) have shown that this species is rarely encountered in 

the publicly owned tall, wet forests of the coast and adjacent mountain ranges.  

Instead, they appear to favour dry sclerophyll forests and woodlands on low lying, 

relatively fertile country, especially near rivers and swamps.  These woodlands are 

poorly represented in the conservation reserve system.   

Potentially threatening factors that limit populations of the barking owl were reviewed, 

particularly with reference to a recent field study in the Pilliga forests of northwestern 

NSW.  Information about owl diet, habitat, spatial requirements, responses to 

logging, wildfire and drought, breeding success and predation, were considered.  

Food availability was hypothesised as the key limiting resource for barking owls in 

southern Australia, a factor that has been exacerbated by the continuing loss, 

fragmentation and degradation of habitat in the rural landscapes where this species 

now mainly occurs.  Predation on nestlings was also identified as a significant factor 

in some areas.  Systematic surveys for barking owls are urgently needed throughout 

rural areas to better understand the conservation status of this species.  Incentive 

payments for landholders may be required to protect and regenerate habitat in key 

areas. 

Impact of forest management strategies on plant species diversity 
and richness 

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 over a 20-year period.  Funding has been 

provided by the Bushfire Cooperative Research Centre to analyse and publish the 

results of this study. 

Prescribed burning and logging operations affect understorey plants differently.  

However, the typically patchy nature of these management procedures, at least in 

the dry sclerophyll forests in south-eastern NSW, means that some refuges are likely 

to be available for species that are more sensitive to fire and logging.  The final 

product of this research will be a decision support tool for managers to determine the 

impact of various management strategies on plant communities.  It is envisaged that 

this management tool will be applicable on a regional scale. 
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Prescribed burn in the Eden Burning Study Area 

Soil seed bank 

The Bushfire Cooperative Research Centre (CRC) provided funding for a student 

scholarship to assist in the establishment of a study of the soil seed bank in the Eden 

Burning Study Area.  Soil samples were collected from the site in April 2006 and 

germinated over a 12-month period.  The data identifies which species are fire 

responsive and require active fire management.  The data will be compared with data 

Research Officer Trent Penman 

sampling the soil seed bank in the 

Eden Burning Study Area 
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on above ground plant communities in order to develop landscape-scale fire 

management practices that conserve biodiversity in the medium to long term.  

Natural responses to wildfire 

The Bushfire CRC and Forests NSW provided funding for a retrospective study of the 

influence on understorey vegetation communities of time since wildfire.  Long-term 

study sites in the Yambulla Hydrology catchment areas were re-established and re-

sampled in October 2006.  This data will be used to verify models developed from the 

Eden Burning Study Area and predict changes relating to an increasing time since 

wildfire.  This information will be used to develop landscape-scale fire management 

practices that conserve biodiversity in the medium to long term. 

Biodiversity in eucalypt plantations established to reduce salinity 

R Kavanagh 

This project builds upon existing knowledge from a large number of sites planted for 

environmental benefits in the Albury-Wodonga region and extends the geographical 

relevance of the work to include the Liverpool Plains region near Gunnedah.  

Significantly, it also broadens the scope of the 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 

main objectives of this project are to:  

• calibrate forestry-type plantings (those with typically fewer, and non-local tree 

species, and with fewer or no shrubs) with eucalypt plantings established 

primarily for habitat restoration (most of those sampled in the Albury-

Wodonga region) 

• investigate the capacity of eucalypt plantations to provide the critical 

resources needed for breeding and year-round occupancy by wildlife 

• explore the opportunities for improving habitat for fauna in commercial 

eucalypt (agro-forestry) plantations. 

Plantation patches were selected for study within the available size range (2–50 ha) 

and compared with similar-sized patches of remnant native vegetation, much larger 

remnants in the landscape, and sites typical of the surrounding agricultural matrix.  

Counts of the breeding season and non-breeding season populations of birds, bats, 

possums, gliders, reptiles and amphibians were conducted during the year using 

standardized, formal survey methods.  Nest searches were made on all sites during 

the breeding season. 

Eucalypt plantations lack certain attributes of habitat that are important for many 

species (e.g. old trees, which are an important source of nest hollows; low levels of 

ground cover for shelter).  Accordingly, landowner consent was sought and obtained 

to augment the habitat for fauna within half of the study sites in each plantation size 

class category.  Preparations are underway to put in place a large number of nest 

boxes of varying sizes and to provide artificial ground cover at half of the plantation 

study sites.  Other forms of habitat augmentation are being considered. 
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A short-list of focal species will be identified for more detailed study, based on the 

results of the above surveys.  These species will include those that may play a role in 

controlling important agricultural pests, as well as some species considered to have 

special conservation significance in the region. 

Ground-truthing biodiversity benefits toolkits 

R. Kavanagh, B. Law and A. Weinberg 

In the past five years, state government agencies across Australia have rapidly 

developed “biodiversity toolkits” as devices for estimating the locations of species-

rich areas.  Biodiversity toolkits work by combining a number of key vegetation and 

landscape attributes into a single index which, when properly constructed, represents 

the habitat requirements of a broad range of species.  However, to date, there has 

been insufficient testing of the ecological basis that underlies the toolkits. 

We compared the predictions from four toolkits, based on measurements collected at 

120 sites throughout the South West Slopes (NSW) Region, against an existing data 

set of vertebrate species collected at the same sites.  Using Spearman’s rank 

correlations, we assessed whether sites with high toolkit scores corresponded to 

sites with the greatest vertebrate species richness.  Using generalised linear models 

and sensitivity analyses, we looked at ways to improve toolkits by adding attributes 

and adjusting weightings.  Overall, we found that biodiversity toolkits gave an 

inadequate representation of vertebrate species richness.  While their performance 

was better in remnant vegetation, toolkits were very poor at representing vertebrate 

species in planted sites because the types of attributes included were unsuitable and 

the use of reference sites (mature and unmodified vegetation communities) were 

inappropriate for assessing vertebrate species in plantings.  Biodiversity toolkits gave 

better predictions for fauna groups that depend on structurally complex vegetation, 

such as woodland-dependent birds, arboreal mammals and reptiles.  Conversely, 

bats and non-woodland dependent birds were poorly represented. 

We identified five key site-vegetation and landscape attributes (presence of water, 

canopy cover, number of hollow-bearing trees, total log length, and the amount of 

surrounding native vegetation cover), some of which were not included in some of 

the toolkits (e.g. presence of water, amount of surrounding native vegetation cover).  

We found that specific adjustments to the weightings of certain attributes can 

improve the overall performance of all toolkits examined.  This research is intended 

to inform toolkit developers and users of their toolkits’ limitations and reliability, and to 

identify practical ways of improving their design. 

Goonoo Lands Fox Project 

R Kavanagh and A Towerton 

This project, which was begun in 2005, examines the habitat preferences and 

movements of foxes in the Goonoo Lands, a forested area northeast of Dubbo, NSW.  

The results of this study will provide details on potential target areas for fox control 

and hence effective bait placement.  The results will also help to promote the 
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landscape management approach where agencies and landholders work together to 

address the problem of predation by foxes on livestock and native fauna in this area. 

Recommendations will be provided on the continued monitoring of the feral pest 

species in the forest. 

Data has been collected on a number of aspects of fox distribution in this area using 

the methods described below. 

Home range analysis.  To date, thirteen foxes and one cat have been collared and 

tracked to provide information on home range size, habitat preferences and 

movement patterns. Four foxes had failed transmitters or left the area, one fox was 

shot on a neighbouring property, six foxes were found, presumed poisoned, following 

pest control operations in the forest and on surrounding properties, and two animals 

remain alive. Three animals were fitted with global positioning system (GPS) collars, 

which had not been used on foxes previously in Australia. The GPS records a 

location every hour, allowing a more detailed look at the fox's movements in the 

forest. Analysis so far has suggested that home range sizes in the forest are 

generally larger than those recorded for foxes elsewhere in Australia. 

A fox with a global positioning system collar attached 

Sand plot surveys. Some 38 sand plots were surveyed for animal tracks before and 

after baiting programs in order to assess fox activity. The first two baiting programs 

(November 2005, March 2006) had shown a significant reduction in the number of 

sandplots recording fox activity, while the July and November 2006 baiting programs 

show a non-significant increase. This may possibly be explained by July being the 

mating season for the foxes, when they may move about more, while in November 

staff were busy with fires and only half the forest was baited. 

Scat searches. A total of 82 scats were collected in the area and are currently being 

analysed to provide information on the diet of foxes in this region.  
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Remote camera systems. During a period of five months, three infra-red triggered 

digital cameras were set up at malleefowl mounds to monitor malleefowl activity and 

mound visitation, particularly by potential predators.  The animals photographed were 

the red fox, lace monitor, sand monitor, echidna, feral goats, swamp wallaby, raven, 

common bronzewing and a dunnart.  No photos of malleefowl were recorded at the 

mounds. 

 

 

A fox on a malleefowl mound (photographed using a remote camera system) 

The study so far has demonstrated that the home range areas that foxes use in this 

forest and surrounding landscape are surprisingly large.  Sand plot surveys have 

demonstrated changes in fox activity, showing a significant decrease following 

baiting. 

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 thus will be integral to demonstrating ecological sustainability.   

Improved tools have been produced for surveying bats and bats have been 

monitored using novel methods such as banding and infra-red counters at known 

roosts.  The information gathered from long-term monitoring is extremely valuable. 

Response of bats to disturbance 

Bats in the Pilliga  

Data from a major study of bats (and other fauna) in the Pilliga region was analysed 

and presented at scientific conferences.  The aim of the study was to establish the 

“biological width” of streams (the minimum undisturbed corridor width necessary for 

biological conservation, in this case of bats) in the Pilliga in order to establish a 
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scientific basis for buffer widths surrounding streams.  The study sampled three 

different-sized streams replicated across the region. Ultrasonic detectors were used 

to record bat calls at four distances from the stream—over the streambed (0 m), at 

50 m, 100 m and 200 m from the stream.  There was no distinct bat assemblage 

characteristic of the riparian zone (the stream bank area).  However, there was a 

significant interaction between distance and stream size, with large streams 

supporting three times more activity over the channels than adjacent woodland.  

These results provided a scientific underpinning for recently negotiated buffer widths 

for these forests. 

Bats in the Karuah Research Area 

Bats were banded for the ninth consecutive year in March 2007, with 137 banded 

and 73 recaptured from previous years.  The study will provide the first estimates of 

bat population sizes and survival rates in forests, which will enable us to compare 

results for regrowth and unlogged catchments.  To maximise the precision of our 

estimates data will continue to be collected for this comparison until regrowth 

catchments are thinned, which is expected to occur in the next year.  Annual banding 

is also providing extensive pre-thinning data on bat populations that will allow 

comparison with post-thinning data in years to come. In preparation for thinning, 

additional Anabat (a system designed to help users identify and survey bats by 

detecting and analysing their echolocation calls) surveys were conducted 

concurrently with trapping in the catchments, which will allow comparison of bat 

activity between thinned, unthinned and mature forest. 

Bats in Southern Cypress 

At the request of Forests NSW, Western Region, we undertook a pilot survey of bats 

in the southern cypress forests near Forbes.  Across seven State Forests, 187 bats 

were captured.  Threatened species were only captured at Manna State Forest, 

where overall capture rates were very high.  About 200 reference calls were also 

collected.  These can be used to build an identification key to bat calls for future 

work. 
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The threatened greater long-eared bat, Nyctophilus timoriensis, captured at Manna 

State Forest during a pilot bat survey at Forbes 

Improved tools for monitoring and surveying bats 

The Large-footed Myotis, a water-way dependent bat, was banded for the eleventh 

consecutive year at Kerewong State Forest.  Forty-eight bats, including 30 

recaptures, were caught there in 2007.  In January 2006, the half of the bridge under 

which this colony of bat roosts, collapsed. The rest of the bridge collapsed in late 

2006, prior to banding in 2007. The capture of banded bats indicates that some 

proportion of the population survived the destruction of the roost.  Radio tracking of 

two individuals at the time of banding resulted in the discovery of a natural roost in 

the hollow trunk of a large water gum on Upsalls Creek, about 500 m downstream of 

the collapsed bridge.  

We plan to install nest boxes in the vicinity of the collapsed bridge so that monitoring 

of this important population may continue.  A full analysis of population trends over 

10 years will take place to assess changes both before and after logging in 

surrounding catchments from 2000–2003 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. 

Monitoring also continued at two key subterranean roost sites for eastern horseshoe 

and eastern bent-wing bats. An infra-red gate and data-logger were used for this.  At 

Mumbulla mine near Eden, 674 + 19 (n=4 nights) were counted in November 2006.  

In December 2006, the sixth annual population census was carried out at Ourimbah 

bat cave on the central coast (the largest known roost of Horseshoe bats in 
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Australia).  An uncorrected count of 5,271 bats (n=1 night) was made as they exited 

their cave.   

Counts at both Mumbulla and Ourimbah were similar to those of 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. 
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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. 

Effect of logging on nectar production in eucalypts 

B Law 

This project was completed in 2006–07 and a final report was submitted to the 

external funding body—the Honeybee Program of the Rural Industries Research and 

Development Corporation.  

The focus of the research was on nectar production by spotted gum Corymbia 

maculata and grey ironbark Eucalyptus paniculata, both tree species of prime 

importance to the timber industry, beekeepers and nectarivorous wildlife.  

State Forests provide the major honey resource for the beekeeping industry in NSW.  

While Forests NSW has a number of management practices already in place to 

retain nectar-producing trees during logging operations, there is no information on 

how much nectar is produced by retained trees or young trees re-growing after 

logging.  Indeed, beekeepers have expressed concern about the effects of logging on 

nectar production. They are especially concerned because there is a perception that 

young trees do not produce as much nectar as mature trees. 
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The view from a crane used to access the canopy of mature spotted gum to measure 

nectar in flowers 

The research concluded that nectar production in spotted gum on a per flower basis 

was not affected by logging history or tree size.  When individual flowers are scaled 

up to the forest stand, mature forest with large trees and many more flowers 

produced almost ten times as much sugar per hectare as recently logged forest, with 

regrowth being intermediate.  However, at the compartment scale, the difference 

between mature forest and recently logged forest was reduced to a factor of two 

times when the extent of areas left unlogged under current logging practices was 

considered.  Most importantly, nectar was not a limiting resource in 2005 as 

extensive flowering was recorded across the south coast of NSW.   

We surveyed local beekeepers with questionnaires and found that honey yields in 

2005 (54 – 83 kg/hive over 7 months of flowering) were above the typical range for 

the south coast of NSW.  Honey productivity was similar across the three different 

logging histories.  This appears to contradict the views expressed by some 

beekeepers that small trees in recently logged forest do not produce much nectar.  

But not every year is as good as 2005, with flowers measured in 2003 providing a 

strong contrast.  Few trees were in flower and nectarivores, especially birds and 

honeybees, left virtually no nectar behind by mid-morning.  Beekeepers reported that 

hive bees were not producing honey under these conditions. 
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Results for grey ironbark showed similarities to those for spotted gum with regard to 

the impact of logging, but the species differed markedly in other aspects of nectar 

production.  

The results of this study will help to promote sustainability by raising the awareness 

of forestry organisations about the importance of the nectar resource and that of 

beekeepers about current forest management.  To improve communication between 

apiarists and foresters it was recommended that formal guidelines be established on 

the management of apiary sites and the nectar resource in forests.  Further research 

on how climate change will affect flowering levels and subsequent nectar production 

could be critical to the apiary industry and the conservation of nectarivorous fauna.  

Nectar maps for flying foxes 

B Law 

Grey-headed flying foxes have recently been listed is a threatened species. This 

project aims to improve our understanding of this species and provide mapping tools 

for describing the distribution of their food resources. Our collaborative role in 

preparing digital maps of the distribution of flying fox food (nectar and fruit) is fully 

funded by the NSW Department of Environment and Climate Change (DECC).  

Progress this year has been slow because of delays in accessing the latest 

vegetation maps for various regions.  Using the latest maps available will ensure the 

best quality information is used in the project. 

Ecology of pygmy possums in managed forests 

B Law 

This project is investigating the ecology of the eastern pygmy possum and any 

impact that logging in forests might have on it.  The research will aim to provide a 

scientific underpinning for the management of pygmy possums, a recently listed 

endangered species, by aiding the development of sensible and effective wildlife 

prescriptions in forests. 
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Eastern pygmy possum with a freshly fitted radio-collar ready for radio tracking 

The primary study at MacPherson State Forest (Hunter Region) follows a BACI 

experimental design with two controls and two logged sites plus a further two sites 

that were logged four years previously.  The pre-logging phase was completed in 

April 2007 and resulted in 61 individual possums captured, 32 radio-collared and 22 

spooled.  The two sites logged previously provide us with a picture of how pygmy 

possums use habitat in the early stages of regrowth after logging, rather than in the 

immediate post-logging period.  Possums at both of these sites used dens and 

foraged in the regenerating zone, suggesting that these possums can survive in the 

thick understorey regenerating after logging. 

The Department of Environment and Climate Change has provided approval for 

logging prior to November 2007 and the next phase of the study will be begun when 

logging occurs. 

Managing frogs and reptiles in the forest environment 

F Lemckert 

Current monitoring strategies for many species of frogs are likely to detect only 

coarse changes in numbers and only after several years because of the variability in 

successfully detecting frogs over only one or two surveys.  Site occupancy modelling 

can provide a much more sensitive means of detecting population changes with 

minimal survey effort. 
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Senior Research Scientist Frank Lemckert undertaking a tadpole survey 

Most species in eastern NSW have been recorded frequently enough in the reserve 

system for us to believe that they are in a good position for their long-term 

conservation.  The effect that climate change may have on this does, however, need 

to be factored in. 

Monitoring of frog populations continued to be hampered by the drought, which 

effectively prevented monitoring of sites at Dorrigo and Bulahdelah this year.  A wet 

winter/spring is needed to provide data on overall drought affects. 

A paper was completed in collaboration with the Federal Department of Environment 

and Heritage looking at the species richness and endemism patterns of frogs in 

Australia.  A second, on the patterns of frog records in Australia relative to reserves, 

is almost ready for submission.  This latter paper provides specific information on the 

rarity of Australia’s frogs, particularly on those in southeastern Australia.  We are 

determining which frogs have relatively few records and how their biology and range 

influence the numbers of records. We are also working on a new system of ranking 

the relative rarity of frogs by considering how easy they should be to detect and the 

range and habitats over which they are found.  This work will provide a better 

understanding of whether some of our rare species really are rare, or just hard to 

find, and should be applicable to other taxonomic groups.  

We have almost completed the giant burrowing frog recovery plan, which will be 

submitted for public comment in the second half of 2007.  This will provide for better 
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management of this frog and demonstrate the recognised expertise of the Forest 

Science Centre. 

Pond requirements of frogs and effects of disturbance on frogs 

F Lemckert 

An expanded analysis of sites to include ponds from the Dorrigo, Wauchope, 

Bulahdelah and Watagan Ranges areas is almost complete and appears to indicate 

again that whilst some variables have an influence on use of ponds by frogs, most 

variation is not related to habitat.  Analysis has been undertaken to assess whether 

water quality accounts for a large part of the variation, but it too looks to be relatively 

unimportant to most species of frogs.  The information on water quality does indicate 

that many of the factors vary markedly through the year, suggesting that frogs need 

to be relatively tolerant of change if they are to be able to use a pond successfully.   

Ongoing drought conditions may be confounding the results to some degree as pond 

levels have dropped very low and frog numbers have declined.  It is hoped that 

conditions during the 2007 spring will be closer to the norm and provide final data to 

determine whether the patterns observed are “real”, as is expected to be the case.  

The most likely scenario is that the species populations at ponds are determined at 

random by which species are lucky enough to find the pond first.  Once several have, 

any other species are essentially excluded through competition. 

Over 500 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 overall appear to be 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 is not very relevant here.  This is 

important as it may mean that eastern Australian pond frogs are less prone to 

localised extinction events through disturbances.  However, this may also mean that 

it may take longer for populations that do become locally extinct to return to breeding 

sites. 

The 32 new ponds constructed in the Watagans as part of this project continue to be 

colonised and most have good numbers of Peron’s tree frogs, whistling tree frogs 

and common froglets.  Five sites are being used by the rare heath frog, 

demonstrating the potential of constructed ponds in assisting rare species.  The 

refuge provided by such ponds makes the frogs less sensitive to local disturbances, 

meaning that it might be possible to reduce the required buffer zones around sites for 

this species.  Radio tracking will be used to track the frogs when they leave the 

breeding site. 
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One of the frog ponds created in the Watagan Ranges, fills up 

Data gathered on the calling activity of frogs in NSW was used to more accurately 

define the calling seasons of frogs and remove some of the confusion evident in field 

guides.  The data also indicates the most likely months for calling to occur. 

Wildlife schools 

F Lemckert 

Wildlife schools, open to Forest NSW and staff from other agencies, provide 

continuing training in the skills needed to carry out pre-logging survey programs as 

efficiently as possible.  As well, these training sessions promote communication and 

understanding between Forests NSW and other agencies regarding current forest 

practices and management knowledge.  Regulatory agency staff training ensures 

efficient communication and collaboration with Forests NSW. 

Maitland Office of Forests NSW ran one course over the year and Frank Lemckert, a 

Senior Research Scientist with the Forest Resources Research Unit, assisted in this 

course with presentations on reptiles, frogs and licensing and assistance in 

spotlighting.  The course was attended by Forests NSW staff and a number of 

consultants.  A course is planned shortly to demonstrate wildlife survey techniques to 

members of Animal Care and Ethics committees. 
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Water Quality Monitoring 

A Webb 

Forests NSW’s water quality monitoring program is conducted in a number of native 

forests and pine plantations throughout NSW. It is designed so that various 

intensities of harvesting and road activities are monitored across a range of soil 

types, climates and forests. A major proportion of the catchments are instrumented 

(have monitoring equipment installed) as part of Forests NSW's obligations under its 

Environment Protection Licences issued pursuant to the Protection of the 

Environment Operations Act 1997 (NSW).  

The program aims to determine if there is an identifiable impact of forestry activities 

on water quality and, if so, to quantify the level of that impact. The project 

investigates potential impacts on in-stream turbidity, suspended sediment 

concentration levels and total sediment loads and has important implications for the 

quality of water available to downstream users, given that State Forests are located 

in the headwaters of many water supply catchments. 

To date, water quality monitoring (WQM) programs have been completed in Middle 

Brother (native forest) and Canobolas (pine plantations) State Forests and results 

published. In each of the completed programs, forest harvesting activities created 

pulse disturbances resulting in temporary increases in suspended sediment 

concentrations and in-stream turbidity levels. The use of best management practices 

for timber harvesting coupled with appropriate road drainage and riparian zone 

protection measures served to reduce the level of the impacts observed.  

Post-harvest monitoring is nearing completion in the Bago pine plantation 

catchments, whilst harvesting has commenced in the Yambulla and Kangaroo River 

replicated native forest catchments. It is anticipated that these programs will continue 

for at least the next two years, during which time any water quality impacts will be 

measured. 
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CO2  carbon dioxide 

CO2e   carbon dioxide equivalent 

CRC  Cooperative Research Centre 

DBH  diameter at breast height 

DECC  Department of Environment and Climate Change 

DMSI  digital multi spectral imagery 

DPI  NSW Department of Primary Industries 

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

Scion 

FHSU  Forest Health Survey Unit 

FCNI  Forestry Commission of NSW Insect Collection 

FNSW  Forestry NSW 

FRR  Forest Resources Research  

GARA  Greenhouse Action in Regional Australia 

GGAS  NSW Greenhouse Gas Abatement Scheme 

GHG  greenhouse gas 

GIS  geographic information system 

LIDAR   light detecting and ranging 

MWC  municipal waste compost 

NAP  National Action Plan for Salinity and Water Quality 

NHT  National Heritage Trust 

N2O  nitrous oxide 
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NLBAR Nitrogen Limiting Biosolids Application Rate 

NPK  nitrogen, phosphorus and potassium (fertilizer) 

NSCC   National Sirex Coordination Committee 

ROs  recycled organics  

SE  standard error 

TAPPER Termite and Power Pole Evaluation Research Project 

QDNR&W  Queensland Department of Natural Resources and Water  
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