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Abstract

Meaningful interactions with local communities on the monitoring and management of threatened 
species has long been a challange for public forest managers. For many years community 
involvement in koala research in south coast forests has been constrained to participation in onging 
scat surveys to determine tree species preferences.

The locations of scat and, more recently, song meter koala surveys, have been based on a 
regularised grid. However, these methods are not designed to detect changes to habitat availability: 
over relatively short time frames; at differing topographic positions, and under less than optimum 
conditions.

Evidence of a koala drinking from a single artificial water source in September 2019, led to a 
community campaign to install a further 10 stations. Subsequently, 14 motion-activated cameras 
and water stations were installed, mostly in dry forest at sites with scat evidence, or in areas with 
previously reported koala activity in the Murrah Flora Reserve. 

0ver a period of 14 months, koalas were identified either through scats or photos on 30 occassions 
at 12 sites. Among these were two sites with breeding females, where the most koala activity was 
recorded. However there was no recorded koala activity at any of the sites during January, February 
and March 2020. As of December 2020, many previously regularly-used trees, particularly at higher
elevations, remain either little or unused.

Sixty-two other fauna species were recorded at the waterstations, including five exotic species, 
although of the ‘eco-engineers’ that are essential for maintaining soil fertility, there was no evidence
of Long-footed potoroos, and Long-nosed bandicoots were recorded at only three locations.

Technological advances have greatly increased the role the community can play in wildlife surveys, 
particularly with regard to data required to assess occupancy trends over varying timeframes and 
help improve understanding of the more complex cross-tenure threat to koalas - forest dieback.

Introduction

The koala Phascolarctos cinereus is an iconic arboreal marsupial that was adundant from 1860 on 
agricultural lands in the Bega valley (Lunney and Leary. 1988), in the South East Corner Bioregion 
(SECB). Despite extensive clearing and hunting, their numbers did not begin to decline until 1905 
when they were found dead and dying at the bases of their trees (ibid). 

A significant increase in erosion of ‘upland valley fills’ was initiated in the Bega river and many 
other catchments soon after European occupation and during associated land clearing (Brierley et al.
1999). Studies in the Narira creek catchment (137 km2) found most of the erosion occurred in 
upland areas of three sub-catchments totalling some 60 km2 (Brierley and Murn. 1997). An 
estimated 3.3x 10  m3 of valley fills were eroded from ⁶ an area of around 10 km2.

The erosion was greatly assisted by modifications to soil hydology through tree removal that alters 
water flowpaths in soil and subsoil and results in changes to water and soil chemistry (National 
Research Council 2008). The extinction of koalas, in what was primary koala habitat, had occurred 
by 1910 (Lunney and Leary 1988) and they were no longer seen in ‘open country’ after this time. 
The loss of ecological processes that maintained soil fertility reduced the capacity of the main feed 
tree species Forest red gum (E. tereticornis) to provide the palatable foliage koalas require (Phillips 
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et al. 2000; Moore et al. 2010). Forest red gum can reach a height of 50 meters under optimum 
conditions (Boland et al. 1984).

However, extant stands of Forest red gum in the Bega valley are “largely regrowth of originally 
taller forests” (Keith and Bedward 1999) and generally average 20 meters in height (ibid).

The few remaining koalas live at low densities and have been located in three areas over the past 3 
koala generations; Kooraban National Park, forests between Bermagui and the Murrah river, and 
south of the Murrah river to the Bega river. 

Sweep searches for koala scat and the ‘Spot Assessment Technique’ (SAT) (Phillips and Callaghan 
2011) were initiated in forests between Bermagui and the Murrah river in the mid 1990s. In 2007, a 
koala sighting in Mumbulla led to the implementation of RGB-SAT with predetermined SAT search
locations based on regularised grid (Biolink, 2007). Most recently ‘song meter’ surveys to record 
the bellows of male koalas have been employed on the same grid (Law et al 2017).

While both methods are important for detecting koalas, suggested improvements to scat surveys 
point to problems with the methods “... due to lack of either accuracy or feasibility. i.e. they are 
either biased or very time-consuming in the field.” (Jiang et al. 2020) 

The primary aim of the SAT surveys is to ascertain koala feed tree preferences and if possible 
individual home-ranges. Once feed tree preferences are known, searching all trees creates a bias in 
time spent on looking under trees where koala pellets are less likely to be detected. 

In addition scat decay rate has been found to vary in differing vegetation communities and may 
introduce biases due to highly variable decay rates (Cristescu et al. 2012).

Song meter surveys can only detect the presence of male koalas during the breeding season. While 
advances are being made in the field, male koalas generally make up the majority of any koala 
population and very few of these are the dominant males. An ability to differentiate between the two
and more accurately establish the location of the bellow, would enhance the utility of the method.

Camera trap surveys also have their limitations (Meek et al 2015) and some of these were 
encountered during the study. During drought and heat waves  “... Research and trial adaptation 
management actions such as installation of artificial water sources” is an action in the ‘Saving our 
Species Iconic Koala Project’ (Office of Environment and Heritage 2016). However, water stations 
are an attractant that may have unintended consequences. These factors are considered relative to 
the cost and efficiency of current survey methods and their ability to provide meaningful 
community engagement.

Methods

Study Area

The study is located in the Murrah river and Wapengo creek catchments with most sites in the 
Mumbulla forest section of the Murrah Flora Reserve (dedicated, 2016), in southern New South 
Wales. Koalas preferred feed trees grow on the Murrah soil landscape (Tulau, 1997) that have 
evolved on sedimentary geology (Ordovician sediments) in the east of the forest. Little evidence of 
koalas has been recorded in the far western where forests grow on the Biamanga soil landscape 
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(ibid), that have evolved on granitic geology. Elevation ranges from 30 to 200 metres and the 
western section has slopes that are generally less steep than those in the eastern section.

The country is heavily incised and ridge lines generally include slopes separated by terraces and 
occasional saddles. These features frequently define the boundaries of sub-catchments and water 
will concentrate at the toe of slopes and low points in saddles. 

Optimum tree growth on the Murrah soil landscape is limited due to the soils being generally of low
fertility. They are erodible, acid, often stony and shallow, sodic, dispersible, have a low available 
water-holding capacity and, frequently, with a high aluminium toxicity potential and seasonal water-
logging (localised on drainage depressions)  (ibid). Of most relevance to this study is dispersion 
particularly of sub-soils (Little, 1994) and the associated reduction in soil water-holding capacity 
that, during periods of dry weather, leads to a reduction in leaf water content and eventually tree 
dieback locally and at a bio-regional scale (Bertram, 2018). 

Logging

  “Given the extensive nature of the forest and the price the Japanese were prepared to pay 
for the wood, it was inevitable that the Commission would regard the operation as one 
which required keeping costs of management as low as possible while ensuring adequate 
natural regeneration. This meant felling everything that was merchantable either as sawlogs
or pulpwood (except clumps of already established regrowth) since this was both the most 
economic method of harvesting and the method most suited to the silvical habits of the 
species. For economic reasons too, the felling areas (coupes) were to be as large as 
possible. (Carron, 1985)

Prior to the establishment of integrated logging, the NSW Forestry Commission realised that when 
all compartments had been logged there would be a significant reduction in the availability of 
sawlogs. Consequently, forests in the west of the study area were selected for and subject to Timber 
Stand Improvement (TSI). TSI involves the removal of all merchantable timber along with felling 
of remaining trees and ring-barking trees in gullies. Most of these operations are said to have been 
undertaken in the mid 1960s but it seems unlikely high quality saw-logs could grow in such a short 
time-frame, unless the soils were very fertile. Integrated logging began in the same area in 1969. 

While there is no direct evidence, the focus on these areas was due to a perception soils were more 
fertile than elsewhere in the region. A report produced for the Eden Regional Forest agreement on 
the development of yield equations for regrowth forests regenerated after a fire (Bi. et al undated) 
did refer to areas in the western section of the study area. The fire is said to have occurred in 1964, 
around the same time as TSI operations, although data from plots wasn’t used in the development of
the yield equations ‘due to confusion of plot size’. The report included data from Nadgee, East 
Boyd, Bruce Creek and about Mumbulla indicated  “These plots might be the most productive 
stands among our sample plots.” 

About 20% of any given logged area is subject to extreme disturbance associated with construction 
of access roads, log dumps, snig tracks etc. These areas are made more erodible by the mixing of 
topsoil with the more dispersible subsoils (Croke et al. 2001). As a consequence the soils are a poor 
growth medium and such areas are considered to be permanently unproductive. 
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There are several versions of the logging history in the study area and broader flora reserve area. A 
pre-integrated logging history (Lunney and Moon 1988) for Mumbulla (Figure 1), and the most 
recent, and sometimes contradictory, covers the flora reseves and includes RGBSAT koala records,
(Figure 2) are attatched.

The last logging in the study area was between 1994 and 1996. At the time operations were not 
undertaken in three compartments that were scheduled for logging in the Murrah catchment. These 
were the compartments where the community had organised soil sampling and a comprehesive soil 
chemical analysis.

The enduring legacy of logging is the extensive road network. These impervious surfaces “alter 
water flowpaths in soils and subsoils, shift subsurface flow to surface flow, and increase runoff and 
erosion rates.” (National Research Council 2008). There are over 200km of roads and tracks in the 
Murrah Flora Reserves and the large majority are considered to be important for management (State
of NSW, Forestry Corporation of NSW and Office of Environment and Heritage 2017). 

There has been only one logging operation in Mumbulla forest since 1996.  This was in the western 
granitic area 2010, although due to confusion with the boundaries, areas within Biamanga 
Aboriginal Place were logged until the operation was abandoned. 

The method of harvesting is most suited to the silvical habits of silvertop ash (E.sieberi). Koalas 
prefer tree species with higher available nitrogen and silvertop ash has been found to have the least 
(Stalenberg 2010). Modelling on the distribution of silvertop ash has found “… forests dominated 
by E. sieberi are unlikely to support koala populations based on existing knowledge of koala 
nutritional requirements.” (Au et al 2019).

However, in many logged areas, the regeneration and growth of eucalyptus trees frequently does not
occur,  as indicated in the management plan for the flora reserves. 

“… Disturbance by harvesting interwoven with other factors has influenced the current 
condition of these forests. Thick stands of regenerating black she-oak and other dense 
regrowth are now a management concern because of their apparent incompatibility with 
known koala habitat characteristics.” (ibid)

Fire

Three fires in the study area are recorded in the Bega Valley Bushfire Risk Management Plan 
(BVBRMP). These were in 1982, 1989 and 2003 (Figure 1). However, it seems likely the 1982 fire 
was actually in 1980, as reported in the Wapengo survey report (Biolink 2007) that also reports fires
in the 1940s, 1952 and 1968 (Figure 2). 

The fire in November 1980 (Figure 3) is reported to have started at a bark dump that had continued 
to smoulder for some weeks after being ignited in a post logging burn. This fire was during a 
drought and coupled with extensive back-burning, encompassed all of the study area. It is most 
likely to have had a significant negative impact on koalas surviving the TSI and integrated logging 
operations. 
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As a result of this, and a larger fire south of Eden that also started at a bark dump on the same day 
as the Mumbulla fire, the Forestry Commission modified their practises. Some trees would now be 
retained to provide a seed source and bark would be pushed into smaller heaps spread across the 
logged area (Bridges 1983).   

The Biamanga National Park and Bermaguee Nature Reserve fire management strategy (OE&H 
2011) indicates the extensive fire in 1989 was a fuel reduction burn.

The 2003 fire reported in the BVBRMP was also a fuel reduction burn that escaped from private 
property. In 2010, a 700 hectare fuel reduction burn was undertaken in Biamanga NP on the eastern 
side of Mumbulla creek that resulted in an almost total canopy scorch and killed many regrowth 
trees. This area was burnt again in the 2020 fire. 

While the fire history would suggest a dominant human influence. The Flora reserve management 
plan indicates: 

“... The reserves’  fire history shows us that the threat of wildfire is present and 
unpredictable and the current draft fire management strategy (OEH 2017a) aims to reduce 
these risks to life, property and biodiversity in the Murrah Flora Reserves and surrounding 
parks. (ibid)

Research has found broad acre burning does not provide ‘leverage’ over bushfires in this bio-region 
(Price et al 2015). This is most likely to be a consequence of changed forest structure and species 
distribution. However the NPWS base their management on the notion there has been no logging 
(Bentley and Penman 2017). Most of the areas proposed for broad acre burning and much more was
burned during the 2020 fire. The NPWS has indicated that a review of environmental factors will be
undertaken to assess their plans for future burning and clearing in the Flora reserves. 

Forest Dieback 

"The quality of Koala habitat in this area is deteriorating because of multiple factors 
including extensive canopy dieback, clearing due to rural-residential development and 
commercial forest harvesting. Koalas currently occur at a low density in southeast NSW 
including the nominated population area." (NSW Scientific Committee 2007)

Concerns about the spread of Bell-miner Associated Dieback (BMAD) in the local area were first 
raised in the early 1990s. Research on the south coast found Bell-miners became more abundant 
after logging, although this was only in certain coupes and they occurred “especially in moist forest 
types at the heads of gullies” (Kavanagh and Stanton, 2003). However, the increasing occurrence of
Bell-miner colonies from the early 1990s was frequently not directly associated with logging 
(pers.obs).  In 2001, it was observed that, “… in each coastal drainage system within Bega Valley 
Shire on the south coast of New South Wales, every near-coastal drainage system contains bellbird 
dieback.” (Jurskis and Turner. 2002)

“… Drought is not listed as an injurious agent in the forests at Eden by the Forestry 
Commission of New South Wales (1982), nor is it discussed as a factor affecting forest 
health by State Forests (1994). Wilting was associated with the loss of koalas during a 
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drought in Queensland (Gordon et al., 1988). General wilting of forest trees due to drought 
has not, to our knowledge, been observed at Eden.” (Jurskis and Potter. 1997) 

The first wilting and subsequent extensive dieback event occurred during a short dry spell in 1998, 
and was clearly visible from the air, extending from Ulladulla to Merimbula (pers.obs). The second 
more significant and prolonged event began in 2002 and lasted until 2004. 

Dieback associated with dry weather and drought (DADD) is a consequence of a reduction in soil 
water-holding capacity due to the dispersion of sub-soil clay aggregates. The dispersion results from
chemical processes caused by an abundance of Sodium relative to Calcium  (Little 1994). Calcium 
is known to reduce the impact of sodium that, when not balanced with calcium, increases soil 
acidity, sodicity and dispersion of water-retaining soil materials (ibid). 

Soil sodicity may develop over a period of 10,000 or 20 years, can develop at any depth, and
becomes more difficult to ameliorate at depths of a metre or more (Rengasamy and Walters 1994). 
In common with agricultural lands, increasing soil acidity and sodicity in forested areas results from
a reduction in plant and animal materials containing calcium entering the soil (Thompson,  2007).

As the clays break down, several materials are created, some of which are toxic to plants. These 
colloidal materials move down-slope with the sub-surface water flow where they can block soil 
pores, resulting in negative impacts on soil drainage at lower topographies (Rengasamy and Walters
1994). 

Among the materials produced as a consequence of clay aggregate degradation is aluminium. At 
higher levels, aluminium will result in ‘stunted roots and reduced growth of sensitive plants’ (Tulau,
1997). Over time, the continuing breakdown and dispersion of clay aggregates reduces soil water- 
holding capacity in susceptible soils (ibid).

Consequently, the extant forest ecosystem most affected by DADD in the study area is Coastal 
Foothills Dry Shrub Forest (Keith and Bedward. 1999). The extant forest ecosystem most affected 
by BMAD is Coastal Gully Shrub Forest (ibid). 

However, the determination finding extensive canopy dieback (NSW Scientific Committee 2007) is 
a factor in deteriorating koala habitat, is not generally accepted, as indicated in the following quote 
“ ... Koalas once lived here in large numbers but sadly their population has steadily dwindled due to
development, forestry and lack of replanting logged koala trees in state forests.” (Anon 2020) 

Climate 
“Impacts on koalas and their habitat from clearing, other land-use and environmental 
changes (temperature increase and drought) have been significant contributors to the decline
of koalas in the Eden region (Lunney et al. 2014). Within this context wildfire (and 
associated reactive management) and predation are probably the most immediate and major 
threats to the Murrah koala population. However, should the higher temperatures and more 
severe periods of drought predicted for the region (OEH 2016c) occur, additional declines 
are likely to occur, particularly due to wildfire, degradation of browse quality (Lawler et al. 
1997) and defoliation (Jaggers 2004). Changes in other more complex threats such as 
dieback are less clear.”
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The defoliation (Jaggers 2004) was dieback associated with the drought during 2002-2004. The 
extent of the DADD event on the south coast was subsequently mapped (Jurskis and Walmsley, 
2012). The following chart provides monthly rainfall for 1980 from Bega (Newtown Rd,), the year 
of the largest fire in the study area along with the first DADD event in 1998, the second DADD 
event beginning in 2002 and for 2019 as measured at the Murrah.

Total rainfall for 1980 was 509 mm, 1998 was 982 mm, 2002 was 635 mm and 2019 was 492 mm. 
Rainfall during February, March and April in 1998 totalled 23.5 mm and this is the only summer 
DADD event to date. The consistent feature for 1980, 2002 and 2019 is the low rainfall during 
winter. Extensive areas of DADD were not observed at a local scale during the 2019-20 drought, 
perhaps due to the prolonged periods when the sky was dulled with smoke and associated lower 
temperatures. 

A report on analysis of data from RGBSAT surveys in the flora reserves between 2007- 2009 and 
2010-2013 split the area into northern and southern sections divided at the Murrah river (Adamack 
et al. 2016). With regard to strike rates in the northern section, the report indicates: 

“ . . . The mean strike rates for woollybut (E. longifolia), white stringybark (E. globoidea), 
rough-barked angophora (Angophora oribunda), and silvertop ash (E. sieberi ) were all 
substantially higher in the 2010-2013 survey than in the 2007-2009 survey. In contrast, the 
mean strike rates for ironbark (E. sideroxylon) and monkey gum (E. cypellocarpa) declined 
substantially between the 2007-2009 survey and the 2010-2013 survey.”

With regard to strike rates in the southern section, including the study area, the report indicated:

“ . . . Despite there being no signicant difference in overall strike rates across the two 
surveys, we note that for 5 of the 7 species that had koala faecal pellets found beneath them 
during both surveys, the mean strike rate was higher for the 2010-2013 survey than the 
2007-2009 survey. The two species that were the exceptions were woollybut and yellow 
stringybark. In the case of woollybut, the decreased strike rates for the 2010-2013 survey 
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could potentially be attributed to the increase in the number of tree species with koala faecal 
pellets during that survey (Table 16). For yellow stringybark, the drop in strike rates 
appeared to be a result of an increase in the number of trees (of that species) at active sites, 
rather than an actual decrease in tree usage. This is supported by Figure 35 which showed 
that overall strike rates were higher for all tree species used by koalas during the 2010-2013 
survey than during the 2007-2009 survey.”

The report notes that most of the samples for the 2010-2013 survey period come from 2012-2013. 
The following table is annual rainfall for the period 2007-2013 measured at the Murrah.

Year 2007 2008 2009 2010 2011 2012 2013
Rainfall 1020 850 578.5 1640 934.5 1244 880

The next chart is monthly rainfall for the study area from January 2019 to November 2020.

Koalas 
Genetic analysis of koalas in the southeast found coastal koalas are genetically distinct from those 
on the tablelands and koalas around Mallacoota (Higgins et al. 2017). Two distinct populations were
identified on the tablelands referred to a West Numerella in the south and Mount Dowling in the 
north. While there is some uncertainty about the Mount Dowling koalas. It seems likely the West 
Numerella koalas were translocated to the location in the mid 1990s, seemingly without the 
knowledge that the Mount Dowling population existed.

To the south, koalas translocated to Mallacoota are also genetically distinct from coastal koalas, 
although interestingly, a sample from a single animal at Tantawanglo was indentical to Mallacoota 
koalas. For the coastal population, the report indicates “... genotypes are nearly identical to the 
Tubbut genotype found by Houlden suggests that this population did extend further south 
historically and that other representatives may continue to exist in eastern Victoria.” (ibid) Tubbut is
in the same bioregion as the coastal koalas (Figure 6).

The coastal koalas have been through a ‘genetic bottleneck’ sometime in the past, although it is 
unclear when that may have occurred. However koalas north of the Murrah river through to 
Kooraban NP have chlamydia, whereas koalas south of the Murrah do not have chlamydia. 
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Water station site selection

The vegetation modelling (Keith and Bedward 1999) was found to be inadequate for modelling 
koala habitat (Biolink 2007). However, based on the notion that more exposed areas at higher 
elevations would generally dry out quicker, the aim was to install the stations at variable elevations 
in dry forest. Hence vegetation modelling was employed as a guide for prospective water station 
sites, with the intention of placing the stations in areas of modelled Coastal Dry Shrub forest (Keith 
and Bedward 1999) with a focus on the eastern section. 

Trees with koala pellets were located during a ‘cruise’ and a surface search for pellets under 
preferred feed trees in dry forest (Phillips 1997), being woollybutt (E. Longifolia) and White 
stringy-bark (E globoidia). mountain grey gum (E.cypellocarpa) is also a preferred species although
it is more likely to be growing in Coastal gully shrub forest at lower elevations.

The majority of the stations (4-11) were setup in two mornings over two weeks, although scats 
could not be readily located around site 6, so it was installed in an unlogged coupe under a large 
woollybutt. Sites 12 and 13 were installed in early November and site 14 in April. Site 15 wasn’t 
suitable for a station but has been regularly monitored for scats. 

Cameras were set to take a single shot at one minute intervals. When located, scats were collected 
and placed at the base of the tree to assess decay rates.

Results 
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Due to the differing topographies, disturbance histories and for clarity, the study area has been 
divided into eastern and western sections. The graphic above shows the distribution and elevation of
the sites and koalas recorded during 2019 and 2020. More than two koalas were recorded at site 10.

The following chart provides the months when evidence of a koala was recorded from September 
2019 to November 2020 and the elevation of the site in the eastern section.

At 165m is site 1, where the first koala to drink from a water station, was recorded. The station was 
installed under a woollybutt some time after a koala was sighted in the tree during July 2017. Scats 
from a young koala were recorded at the site in December 2018. Subsequently a koala was recorded
in March and April 2019. No koalas have been recorded at the site since September 2019. (North 
facing gentle slope at head of drainage depression.)

At 132m is site 15 where largish scats were recorded under a woollybutt in November 2019. No 
koalas have been recorded at the site since that time. (Flat ridge line.)

At 125m is site 13, where pellets of two sizes were recorded. The site was thought to be an old 
RGBSAT location, since sites were moved to a new grid. It is the only site with both woollybutt and
mountain grey gum. The record in October was a young animal the day before the site was searched
as part of a community engagement program in RGBSAT surveys. Scats were apparently found and 
sent for analysis, although details are yet to made publicly available. However, it is quite possible 
this is the same animal sighted at the Murrah hall a couple of weeks before. It is also possible that 
this young koala was dispersing, or attempting to, from its mother’s home range around station 10. 
(Toe of southerly slope at head of gully facing east.)

At 103m is site 4 where largish scats in a couple of age classes were recorded under a woollybutt. 
Smaller, fresh scat was recorded in December 2019. The next record is July 2022, where largish 
scats were recorded. (Toe of southerly slope in small saddle.)
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At 88m is site 5. Four woollybutts with two scat sizes on edge of road. Station installed about 15m 
below road and another woollybutt. Fresh pellets recorded under this tree in late October 2019. 
Subsequent records of a koala passing by in April and August 2020. No scats recorded under 
previously used trees since 2019. (Mid-slope position with easterly aspect and relatively steep 
slope.)

At 72m is site 10. Smallish scat located under woollybutt beside road and two further trees some 10 
metres off the road. Female with joey recorded in November 2019. Large koala recorded in mid 
June and on 28/29 June 2020, a large and small koala with latter leaving scats recorded for July. 
Perhaps the same small koala recorded in September. Female with joey recorded in November 
2020. (Just beyond toe of southerly slope at head of drainage depression.)

At 70m is site 9, smallish scat recorded, no koala records since that time. (Eastern side of terrace, 
gentle slope.)

At 51m is site 12. Scats of two differing sizes and various ages under three white stringybarks. Two 
koala records during September with scats under two of the previously used trees. (Just below 
terrace, southerly aspect.)

Koala western section

Site 6 at 155 metres is the highest elevation in the west, although no scats were found and the only 
vague evidence of a koala was probably a wallaby. (Southerly slope about 40 metres down from 
ridge.)
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At 105m is site 14 where pellets were found under a woollybutt by the side of the road in April 
2020. No further evidence of koalas since that time. (Flat land on northern side of long terrace.) 

At 98m is site 7. Regularly-used white stringybark about 30m off road with freshly exposed 
tan/orange bark up most of trunk. Scats of similar size and varying ages. Record of koala drinking 
from station in November 2019. Further records in October and November 2020 although no scats 
present. Bark on tree has weathered to dull grey/brown of surrounding stringybarks. (Northerly 
aspect with gentle slope.)

At 95m is site 11.  This site is the closest to permanent water in the western section about 500m 
away. Smallish pellets recorded under White stringybark adjacent to road. Station installed next to 
woollybutt with scat about 20m downslope. Koala recorded on three occasions in May 2020, and 
once in June and July. Further record in October and November, 2020. No further evidence of scat 
under White stringy bark although scats were recorded under a smaller stringy bark between road 
and waterstation. Differing scat sizes suggest female and young animals. RGBSAT surveys were 
undertaken in the area and scat is said to have been sent for analysis. (Mid slope with northerly 
aspect.)

At 94m is site 8. woollybutt coppiced off stump about 10m off road. Similar sized pellets of perhaps
a couple of ages. Koala recorded in July and August. Scat recorded in July but not August. (Flat 
land on northern side of terrace.)

Koala scat decay

By April, when the first koala scats were located at site 14, all trace of pellets from the year before 
at other sites had vanished. While scats were located at several sites since April, the scats from only 
two of these remain.

The following photo of the remaining scats at site 14 was taken in January 2021. They remain 
identifiable as koala scats 10 months on. Scats at site 12 were recorded in September and look 
similar to those at site 14. In contrast, scats recorded in June at site 4 decayed in only two months. 

 

However an issue encountered was a female swamp wallaby eating the scat. This definitely 
occurred at site 11, at one of two trees at site 12 and potentially at site 8. The scats below are from 
site 11 prior to them beginning to disappear. They had a heavy coat of mucus and it seems likely 
even the small amount of protein they would provide is an attractant for lactating swamp wallabies.
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The other variation in scat decay is for presumably young animals that have no apparent mucus 
coating on their scats. 

The scats in the photo above were recorded at site 1 in December 2018 and dissolved in the first 
rain about a week later. Other scats found during the study, with a similar lack of mucus, were 
recorded at site 10. They, too, dissolved with the first rain, except for one that had fallen under a 
stick, but it wasn’t recognisable and dissolved with the next shower of rain. However, even if the 
scat had some longevity, the diameter at breast height (DBH) of the small woollybutt the scats were 
under is substantially less than that specified for searching trees during RGBSAT surveys. 

Other species

The following table indicates that while swamp wallabies were marginally the most frequently 
recorded animal, birds made up the majority of animals recorded at the stations.
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Mammals

As indicated in the chart, the number of species recorded at site 2 generally exceeded the other sites.
Both site 1 & 2 are within a fox exclusion fence. Site 2 is a kilometer west of site 1 and it appears 
animals previously using site 1, a logged coupe, slowly moved to site 2, an unlogged coupe, after 
the station was installed. While there was a general reduction in species recorded after the rain in 
February, this was to increase at most sites during May and June until more significant rainfall in 
July and August. A small rise in species was also recorded in November when less than 50mm of 
rainfall was recorded.
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Trends in water station records were similar in the western section, although the increase during 
September was a little more pronounced. The camera was removed from site 11 on New Year’s Eve
2019 and wasn’t returned until late January. Site 6 is the only unlogged site in the western section.

Of the most recorded mammals, two species, swamp wallaby and brushtail possums, were recorded 
at all sites and wombats in all bar one - site 3. Echidnas were not recorded at sites 3 and 9. Feather 
tail gliders and sugar gliders were only recorded at three sites. 

Of the least recorded mammals, antichinus were recorded at 5 of the nine sites and bandicoots at 
three sites. There have been no records of bandicoots at site 4 since May 2020. Kangaroo records 
are generally at sites closer to cleared land. The eastern pygmy possum was only recorded at site 2. 
The most koala records are at site 10, which is within the homerange of a breeding female. Intial 
koala records are included.
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No bandicoots, sugar gliders or pygmy possums were recorded in the western section. No echidnas 
and just one brushtail possum were recorded at site 14. Of the least recorded mammals, antichinus 
were recorded at 4 sites and feathertail gliders at 2 sites. Kangaroos were recorded at 2 sites and 
four records at site 14 were over 7 months. The most koala records were at site 11, which is within 
the homerange of a breeding female.
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Birds

Most frequently recorded birds were generally the same species in the eastern and western section. 
The exceptions being the white throated tree creepers in the east and and lewin honeyeaters in the 
west. Currawongs, satin bower birds and crimson rosellas appear to move through the forest seeking
similar resources and can be abundant for some weeks at a site and then move on. Wonga pigeons 
and smaller species appear to be more constrained, although there was a significant temporary 
increase in Wonga pigeons at the Murrah in the weeks following the fire in early 2020 (pers obs). 
Three bird species not previously recorded in the flora reserves were recorded during the study. A 
yellow tufted honeyeater, the scarlet honey eater and magpies, although the two latter were outside 
the time reported.
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Weekly records of least recorded birds – Eastern section

Site No. 1 2 3 4 5 9 10 12 13
Grey fantail 17 38 1 11 9 2 3 0 1
Lewin honeyeater 8 42 0 9 8 0 0 2 3
Eastern spinebill 10 33 0 5 5 0 0 0 7
White naped 
honeyeater 1 31 0 11 1 1 0 0 4
King parrot 3 12 1 0 0 0 0 28 1
Lyrebird 4 8 2 8 8 0 8 1 3
Grey shrike thrush 5 22 1 3 2 0 2 0 2
New holland honey 
eater 0 30 0 2 3 1 0 0 0
Yellow tailed thornbill 1 15 0 12 1 0 0 1
Butcher bird 0 1 0 1 1 0 18 5 4
Brown pigeon 0 22 1 2 0 0 0 0
Rufous fantail 3 14 0 4 3 0 0 0 0
Southern oriole 0 10 0 0 0 0 1 1 1
Red browed finch 2 9 0 0 0 0 0 0 2
White eared 
honeyeater 0 12 0 0 0 0 0 0 0
Scrub wren 1 7 0 3 0 0 0 0 0
Kookaburra 0 0 0 5 1 1 1 0 1
Gang gang 0 0 0 0 0 0 0 0 4
Spotted pardalote 0 0 0 2 1 0 0 0 0
Little wattlebird 2 0 0 0 0 0 0 0 0
Magpie 0 0 1 0 0 0 0 1 0
Owlet nightjar 2 0 0 0 0 0 0 0 0
Red tailed black 
cockatoo 0 0 0 1 0 0 1 0 0
Golden whistler 0 1 0 0 0 0 0 0 0
Brown goshawk 0 0 0 0 0 0 1 0 0
Eastern whipbird 0 1 0 0 0 0 0 0 0
Red wattlebird 0 0 0 0 0 0 0 0 1
Rose robin 0 0 0 0 0 0 0 0 1
Rufous whistler 0 0 0 1 0 0 0 0 0
Tawny frogmouth 0 0 1 0 0 0 0 0 0
Yellow tailed black 
cockatoo 0 0 0 1 0 0 0 0 0
Yellow tufted 
honeyeater 0 1 0 0 0 0 0 0 0

Thirty nine bird species were recorded at eastern sites and twenty seven species at western sites. 
The single record of a brown goshawk at site 10 was the only occasion when a predator killed it’s 
prey, a currawong, at a waterstation.
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Weekly records of least recorded birds -western section

Site number 6 7 8 11 14 sum
Grey shrike thrush 6 0 17 5 0 28
White naped honeyeater 6 4 14 0 0 24
Lyrebird 11 4 3 5 1 24
Grey fantail 4 2 6 2 0 14
Eastern spinebill 10 0 2 0 0 12
White throated tree-creeper 6 1 0 0 0 7
King Parrot 0 1 5 0 0 6
Yellow tailed thornbill 5 0 1 0 0 6
Kookaburra 5 0 0 0 0 5
Butcher bird 1 2 0 0 1 4
Gang gang 0 0 0 4 0 4
Little wattlebird 2 1 1 0 0 4
New holland honey eater 2 0 0 0 0 2
Golden Whistler 0 0 0 2 0 2
Rufous fantail 0 0 1 0 0 1
Southern Oriole 0 0 1 0 0 1
Spotted Pardalote 0 0 1 0 0 1
Brown-headed honeyeater 1 0 0 0 0 1
Olive -backed Oriole 1 0 0 0 0 1
Rainbow lorikeet 1 0 0 0 0 1

Reptiles

Apart from a few small lizards only three reptiles were recorded and only goannas were recorded in 
both the east and the west. While goannas were not recorded at two sites in the east, records at other
sites exceded those in the west.
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Exotic species

Cats were recorded at six sites, the majority at site 2 where two different cats were recorded. One of
these has a charcoal black coat and has been resident in the area since 2017. The other cat, at site 2, 
was a tabby and cats recorded at sites 12 and 13 may be the same animal. Both of these cats spent 
time waiting at the stations at various times of both night and day. The black cat was recorded 
jumping at birds at site 2 and waiting under the tree at site 1 during the night. Interestingly it 
appeared that both sugar and feather gliders avoided the location while the cat was there, waiting 
until it left to have a drink. No animals were recorded being caught by cats at the sites.

The cat at site 8 had dark bands around the end of its tail and looked very similar to the one 
recorded at site 7 some months before. The Bionet database has two cat records in the study area. 
One on private land in 1994 and the other in the flora reserve in 1989.

Foxes were recorded at six sites, the single record at site 1 being a result of a large tree falling on 
the fence. The large number at site 4 was a vixen with up to four pups that frequently used the 
waterstation. The Bionet database indicates two fox records records in the study area. One being a 
State Forests Biodata data record in 1994 and one from Dan Lunney’s Community Wildlife survey 
in 2004, although the accuracy of the latter is 10,000 metres. 

Sambar deer were recorded at two sites, a male at sight 8 and a female a sight 9. There is only one 
Sambar record in the Bionet database north of the Bega river at Cuttagee in 2016. However Sambar 
have been sighted in the flora reserves and adjacent private land for at least the past 25 years 
(pers.obs).

One goat was recorded in the west at site 6 and one pig in the east at site 10. The closest pig record 
is from State Forest Biodata on cleared land west of Mumbulla mountain in 2003. 
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Discussion

“ . . . Thus our results suggest that a lack of basic understanding of the nature of the threats 
facing threatened and endangered species may, in part, be undermining our recovery 
efforts.” ( Lawler et al. 2002)

Extensive mammal surveys were undertaken in Mumbulla State Forest between 1979 and 1984 
(Lunney and Barker. 1986). The surveys did not find evidence of koalas indicating “... Despite 
intensive searching, Koalas Phascolarctos cinereus were not seen in the study area.”  

This is perhaps not surprising  as koalas are rarely seen and preferred feed tree species were not 
known. In addition many koalas would most likely have died as a result of the logging operations. 
More than half of the forest, including the most fertile areas, were logged and burnt within the 20 
years leading up to and during the study. Similar operations were also being undertaken in Murrah 
State Forest, including areas of what is now Biamanga NP, and in Kooraban NP from 1980 
onwards.

Ringtailed possums and sugar gliders were recorded in TSI areas during the 1979-1984 surveys 
although ring tailed possums were not recorded at any of the study sites and there were no records 
of sugar gliders in the western section. 

The initial RGBSAT survey in the study area (Biolink 2007) found the “... likely number of koalas 
detected in our study area as somewhere between 3 and 5 individuals, and that larger cells of koala 
activity will occur in close proximity to those detected by this study”.  The two breeding females 
recorded in this study is consistent with this outcome. It is also consistent with the ‘clustering’ of 
koala activity identified in analysis of RGBSAT survey data (Welsh et al 2010)  A female koala and 
joey were sighted in the original survey area in 2016 although none were recorded in this study. 
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The report on more recent ‘song meter’ surveys indicates  “... the detection rate was substantially 
higher for the acoustic survey showing koala activity in areas where no scats were detected.” (Law 
et al. 2017), Like the song-meter surveys, the use of cameras resulted in the detection of koalas 
where no scats were detected. 

In comparing survey effort time “... For the scat surveys, a team of three people generally complete 
three sites per day, giving a scat survey effort for this study of 88 person days. For the acoustic 
survey it took 6 person days (including travel) to deploy and collect the Song Meters, plus call 
analysis and verification time estimated at 3 days.” (ibid)

An unpublished summary of scat surveys, undertaken mosly in Biamanga NP between February and
October 2020, suggests 210 grid-sites were assessed (Figure 6). This equates to a search area of 
3,250 ha or 13% of the government’s koala study area that excludes Kooraban NP. 

While the initial RGBSAT survey report (Biolink 2007) suggested, “Monitoring of koala activity on
a regular (yearly) basis hereafter is also advocated for the purposes of informing localised 
population trends.” The scat surveys are undertaken once every 5 years.    

Maintaining 14 camera traps, with a water attractant, takes five hours a week including recording 
weekly species records in a spread sheet. This time is greatly reduced without water stations, and 
monitoring can be reduced to monthly picture downloads, battery checks etc. While it’s less of an 
issue for government departments, cost is a major consideration for community efforts. The cost of 
cameras used in this study was $100 each, the price of a song meter is thought to be around $1000.

Camera traps also detect a larger range of species including less desirable exotic species, Such 
information could assist in targeted feral predator reduction efforts, should they be re-introduced 
into the flora reserves.

However, camera traps are not without their pitfalls, identified as “  . . . camera model, camera 
detection system, camera placement and orientation, triggering and recovery, camera trap settings, 
temperature differentials, species identification and behavioural responses of the animals to the 
cameras.” (Meek et al. 2015)

It was apparent on several occasions that there had been activity at a station but no photo had been 
taken. Camera placement and orientation was generally biased toward the waterstation due to the 
difficulty of placing the camera with an orientation capturing both the koala feed tree and the 
station. Cameras placed in locations with a southerly aspect took many pictures of moving 
trees/grass etc during strong southerly winds. 

The placement also reduced the ability to accurately identify small mammals and birds. However 
there appeared to be little response from most animals to the cameras, seemingly being more 
interested in the water. The exceptions may be foxes, cats and one of the deer.

After more than 20 years of koala surveys it has been acknowledged that ‘very little is known about 
them’ (Anon 2020). This situation is unlikely to change while a basic understanding of the nature of
the threats koalas face is lacking.

Robert Bertram

Februay 2021
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Appendix 1 – Species list

Animal
Antichinus Antechinus stuartii
Bandicoot Perameles nasuta
Blue tongued lizard Tiliqua scincoides scincoides 
Brown-headed honeyeater Melithreptus brevirostris 
Brown goshawk Accipiter fasciatus
Brown pigeon Macropygia amboinensis
Brushtail possum Trichosurus vulpecula 
Butcher bird Cracticus torquatus 
Cat Felis catus
Crimson rosella Platycercus elegans 
Currawong Strepera graculina
Deer Rusa unicolor 
Eastern pygmy possum Cercartetus nanus 
Eastern spinebill Acanthorhynchus tenuirostris
Eastern whipbird Psophodes olivaceus 
Echidna Tachyglossus aculeatus
Feathertail glider Acrobates pygrnaeus
Fox Vulpes vulpes
Gang gang Callocephalon fimbriatum
Goanna Varanus varius
Goat Capra hircus
Golden whistler Pachycephala pectoralis 
Grey fantail Rhipidura albiscapa
Grey shrike thrush Colluricincla harmonica 
Kangaroo Macrocarpus giganteus
King parrot Alisterus scapularis 
Koala Phascolarctus cinerius
Kookaburra Dacelo novaeguineae
Lewin honeyeater Meliphaga lewinii 
Little wattlebird Anthochaera chrysoptera 
Lyrebird Menura novaehollandiae
Magpie Gymnorhina tibicen 
New holland honey eater Phylidonyris novaehollandiae 
Olive -backed oriole Oriolus sagittatus
Owlet nightjar Aegotheles cristatus
Pig Sus scrofa
Rainbow lorikeet Trichoglossus haematodus 
Red browed finch Neochmia temporalis
Red tailed black cockatoo Calyptorhynchus lathami
Red wattlebird Calyptorhynchus lathami
Rose robin Petroica rosea 
Rufous fantail Rhipidura rufifrons 
Rufous whistler Pachycephala rufiventris 
Satin bower bird Ptilonorhynchus violaceus
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Scarlet honeyeater Myzomela sanguinolenta
Scrub wren Sericornis frontalis
Silvereye Zosterops lateralis 
Southern oriole Oriolus sagittatus
Spotted pardalote Pardalotus punctatus 
Sugar glider Petaurus breviceps
Swamp wallaby Wallabia bicolor
Tawny frogmouth Podargus strigoides 
Tiger snake Notechis scutatus 
White eared honeyeater Nesoptilotis leucotis 
White naped honeyeater Melithreptus lunatus
White throated tree-creeper Cormobates leucophaea 
Wombat Vombatus ursinus
Wonga pigeon Leucosarcia melanoleuca
Yellow faced honeyeater Caligavis chrysops
Yellow robin Eopsaltria australis
Yellow tailed thornbill Acanthiza chrysorrhoa
Yellow tailed black 
cockatoo

Calyptorhynchus funereus 

Yellow tufted honeyeater (Lichenostomus melanops 

30



Figures

Figure 1. Pre 1970 logging history with TSI ares highlighted
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Figure 2 - Logging history and RGBSAT records
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Figure 3 – Time since fire 
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Figure 4 - Pre 1980 fire history
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Figure 5 – Extent of 1980 fire
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Figure 6 Koala genetics
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Figure 7 -RGBSAT survey sites February to October 2020 (One of the sites indicated with fresh 

pellets was initially said to be in the Cuttagee catchment, but is now suggested to be in the Murrah 

catchment.)
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