
This document has been scanned from hard-copy archives for research and study purposes. Please note 
not all information may be current. We have tried, in preparing this copy, to make the content accessible to 
the widest possible audience but in some cases we recognise that the automatic text recognition maybe 
inadequate and we apologise in advance for any inconvenience this may cause.



NOCTURNAL FOREST BIRDS
AND ARBOREAL MARSUPIALS
OF COOLAH TOPS,
WARUNG MANAGEMENT AREA,
WESTERN REGION

By R.P.Kavanagh

S TAT E

FORESTS
RESEARCH DIVISION



NOCTURNAL FOREST BIRDS AND

ARBOREAL MARSUPIALS OF COOLAH Tops,
WARUNG MANAGEMENT AREA,

WESTERN REGION

by

R.P. KAVANAGH

RESEARCH DIVISION
STATE FORESTS OF NEW SOUTH WALES

SYDNEY
1995



Forest Resources Series No. 28
June, 1995

The Author:

R.P. Kavanagh, Research Scientist, Forest Ecology Section, Research Division,
State Forests of New South Wales.

Published by:

Research Division,

State Forests of New South Wales,

27 Oratava Avenue, West Pennant Hills, 2125

P.G. Box 100, Beecroft. 2119

Australia.

Copyright © 1995 by State Forests of New South Wales

DDC 599.2
ISSN 1033-1220
ISBN 07310 22122



CONTENTS

SUMMARY iii

INTRODUCTION I

METHODS 5

1. STUDY AREAS 5

(a) Warung and Bundella State Forests 5

(b) Weetaliba, Binnaway and Munghorn Gap Nature Reserves, 6
and Goulburn River National Park

2 ANIMAL SURVEYS 7

3. ANALYSES 7

RESULTS 8

1. WARUNGANDBUNDELLASTATEFORESTS 8

(a) Pattern in relation to forest type 8

(b) Pattern in relation to logging 10

2. WEETALIBA, BINNAWAY AND MUNGHORN GAP NATURE RESERVES, 10
AND GOULBURN RIVER NATIONAL PARK

DISCUSSION 11

1. HABITAT ASSOCIATIONS 11

2. LOGGINGEFFECTS 12

3. CONSERVATION SIGNIFICANCE OF WARUNG AND BUNDELLA 13
STATE FORESTS

ACKNOWLEDGEMENTS 15

REFERENCES 16

TABLES

Table 1.

Table 2.

Table 3.

Table 4.

FIGURES

Figure 1.

Figure 2.

Figure 3.

Tree species rankings on Owl and Glider sUlvey plots in Warung and
Bundella State Forests

Numbers of nocturnal forest birds and mammals recorded on plots in Warung
and Bundella State Forests and Weetaliba, Binnaway and Munghorn Gap
Nature Reserves and Goulburn River National Park

Numbers of animals recorded on 30 plots in Warung and Bundella
State Forests

Numbers of animals recorded on 12 plots in relation to logging treatment
in Warung and Bundella State Forests

Location of the study area

Location of the study plots

Proposed extensions to flora reserves, and records of occurrence for the
Powerful Owl and the Masked Owl in the Warung Management Area

5

9

10

10

2

3

4

STATE FORESTS OF NEW soum WALES
FOREST RESOURCES SERIES NO. 28

NocruRNAL FOREST BIRDS AND ARBOREAL MARSUPIALS OF
COOLAH TOPS, WARUNG MANAGEMENT AREA, WESTERN REGION



SUMMARY

Thirty plots in Warung and Bundella State Forests were surveyed to determine the pattern of distribution
of the nocturnal bird and mammal fauna in relation to its environmerit, and to provide a brief assessment
of the likely impact oflogging on this fauna. Surveys of an additional 10 plots in Weetaliba, Binnaway
and Munghom Gap Nature Reserves, and Goulburn River National Park were included in the study to
provide an indication ofwhether the species encountered in Warung and Bundella State Forests were also
represented in the nearby «80 km) conservation reserve system.

The arboreal marsupial fauna ofWarung and Bundella State Forests was dominated by one species, the
Greater Glider Petauroides volans. This glider was recorded in large numbers at Coolah Tops, as it is
elsewhere in the higher elevation (> 800 m a.s.l.) forests ofnorth-eastern New South Wales, but it was not
recorded in any of the four conservation reserves. The relative population density of Greater Gliders
recorded at Coolah Tops was larger than that recorded during similar surveys in south-eastern New South
Wales. The GreaterGliderwas recorded in bothlogged and unlogged forest, and it appears that the present
scale and intensity oflogging practised in Warung and Bundella State Forests may not seriously affect the
viability of this species.

Other species of significance recorded were the Powerful Owl Ninox strenua and the Masked Owl Tyto
novaehollandiae. The frequency of detection for the Powerful Owl was lower than expected, compared
with survey results from south-eastern and northern New South Wales. This result was surprising given
the abundance of their likely prey species, the Greater Glider. The Masked Owl was recorded at a
frequency similar to that recorded elsewhere in northern New South Wales. This frequency appeared to
be greater than that expected compared with survey results from south-eastern New South Wales. The
habitat requirements of this owl are not well known but open forest with little or no development of the
ground and mid-storey layers appears to be important. This suggests that dense regrowth following
logging may have a locally adverse effect on Masked Owl habitat. However, given the proposed scale and
intensity oflogging this effect is not expected to be significant.

The Greater Glider displayed a marked association with the forest community dominated by Silvertop
Stringybark Eucalyptus laevopinea, while the Australian Owlet-nightjar'Aegotheles cristatus was more
likely to occurin the forest community dominated by Snow Gum E. pauciflora. No patterns were observed
in the associations of the remaining fauna with these two major forest communities at Coolah Tops. The
forest community dominated by E. iaevopinea, while being the most desirable from a timber production
viewpoint, was apparently unrepresented in the four conservation reserves. The proposed additions to the
three existing Flora Reserves at Coolah Tops, together with other proposed exclusions from harvesting,
should result in adequate protection from logging for all nocturnal species in the Management Area.
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I N"T ROD U C T ION

Coolah Tops is an elevated plateau (predominantly 1100-1200 m a.s.l.) located at the western end of the
Liverpool Range, north-east of Coolah (Figure 1). The high rainfall and basalt soils ofthe district support
tall montane (Tablelands) forest which contrasts sharply with the drier forest and woodlands of the
surrounding Western Slopes and Plains. Two State Forests, Warung and Bundella, cover most of the
plateau which has had a long history of grazing and selective logging (Anon. 1982). The present size of
the Management Area is 13 550 ha which includes 2136 ha in Bundella State Forest, 11 028 ha in Warung
State Forest and 386 ha in other crown timbered lands. Three Flora Reserves have been dedicated in the
Management Area: Norfolk Falls FloraReserve (648 ha), WarungTops FloraReserve (61 ha) and Jemmys
Creek Flora Reserve (355 ha). State Forests proposes to increase the scale of timber harvesting on the
plateau. In so doing, State Forests proposes to double the size of existing Flora Reserves to a total of
2130 ha and to place an additional 2967 ha into one of several forest zoning classifications which would
incur little orno timber harvesting, leaving a total of8067 ha available for wood production on the plateau
(Figure 3).

This study was part of an assessment of the significance of these forests for nature conservation. The
objectives'ofthe study were to describe the distribution ofthe nocturnal bird and mammal fauna ofCoolah
Tops in relation to its environment, and to provide a brief assessment of the likely impact of logging on
this fauna. Surveys of the nocturnal fauna of four reserves were included in the study to provi~e an
indication ofwhether the species encountered in Warung and Bundella State Forests were also represented
in the nearby «80 km) conservation reserve system. Studies of the flora and other fauna groups in the
Management Area are reported by Binns (1995), Coles et al. (1995) and Shields et al. (1995).

There are no published studies of the nocturnal bird and mammal fauna of Coolah Tops, although several
unpublished and incomplete species lists exist. An earlier, briefinspection ofthe nocturnal mammal fauna
of Bundella and Warung State Forests was performed by the author during 25-26 July 1983 (Kavanagh
unpubl. data). That work was repeated and expanded during September 1985 to January 1986 (Mullins
and Nethery unpubl. data). The present study was done between 22 February and 1March 1993. Transect
based surveys for arboreal marsupials were done concurrently on a subset of the plots used for the present
study, the results of which are reported by Shields et al. (1995). Supplementary searches for nominated
target species were made during 10-11 January and 10-13 April 1995.
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METHODS

1. STUDY AREAS

(a) Warung and Bundella State Forests

Thirty (30) plots were widely spread throughout these forests and located among each forest type in
proportions similar to the extent ofeachforest type in the area (Fi~e 2). Twelve (12) ofthese plots were
located at the mid-point of each of the 12 (500 m) transects used to sample the abundance of other fauna
(Shields etal. 1995). Twenty-nine (29) plots (including the above 12) were centred on the 0.1 haplots used
to sample the vegetationofthe district (Binns 1995). Using Binns' classificationofthevegetation, 12plots
sampled the vegetation communitydominated by Eucalyptus laevopinea, eight plots were,in a community
dominated by E. paucijlora, two plots were dominated by E. nobilis, five plots were dominated by one of
E. dalrympleana ssp. heptantha, E. stellulata, E. bridgesiana, E. praecoxorAngophorajloribunda, while
E.laevopinea-E. bridgesiana,E.laevopinea-E. dalrympleana andE.pauciflora-E. dalrympleanadominated
communities were each represented by one plot (Table 1).

Table 1. Tree species rankings on Owl and Gliqer survey plots in Warung and Bundella State
Forests (from Binns 1995, except for plots WAR90 and BUN05).
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In broad tenns, the forests ofWarung and Bundella State Forests were characterised by a gradient in tree
species composition from E.laevopinea to E. pauciflora, which were mutually exclusive. Arranged along
this gradient were usually one but sometimes two or more associated species, typically either E. nobilis
and/or E. dalrympleana, each of which were represented with equal frequency among the two major
species. E.praecox,E. bridgesianaandA.floribunda were morelimited intheirdistributionand accordingly
were represented on only two plots each. E. stellulata was generally represented as a minor associate of
E. pauciflora. A major feature ofthe forests is the sparse nature ofthe understorey in most places, leading
Binns (1995) to classify most plots as Grassy Plateau Fore~t These forests have long (>100 years) been
subject to grazing by sheep and cattle and possibly also to frequent low intensity fires used to stimulate
forage production for these animals (Anon. 1982).

Thehistory oflogging in the district is long (> 50 years) butonly selective (Anon. 1982). TheE.laevopinea
dominated standshavebeenthemostdesired fortimberproduction while theE.paucifloradominated stands
have had very few logs extracted. The intensity oftimber harvesting increased during the 1980's but was
m~nly confined to E. laevopinea dominated stands. Logging history for all plots was not available, but
12 plots were located on the 12 (500 m) transects established to examine the effects oflogging on fauna
(see Shields et al. 1995). Of the remaining 18 plots, only three (WAR13, WARl9 and WAR22) showed
any significant disturbance due to logging. '

Additional searches were made at eight locations near the south-western and south-eastern boundary of
Warung State Forest in forest and woodland communities containing one of the 'box eucalypts, such as
E. bridgesiana. Australian Map Grid references for these locations were: 289 762, 170 823, 336 749, 338
748,332739,284761,299765 and 342 752.

(b) Weetaliba, Binnaway and Munghorn Gap Nature Reserves, and Goulburn River National
Park

A further 10 plots were located in Weetaliba and Binnaway Nature Reserves (two plots each) and
Munghorn Gap Nature Reserve and Goulburn River National Park (three plots each) (Figure 1). The
location ofplots was dependent upon the availability ofnearby vehicular access. In Weetaliba, the plots
were located in the south-west and north-east sections of the reserve near unnamed tracks; in Binnaway,
the plots were located in the southnearMancers Road and in the eastnearthe Ulamabri Road; in Munghorn
Gap, the plots were widely-spaced but located near the Mudgee-Wollar Road which passes through the
western halfof the reserve; and in Goulburn River, the plots were located near Spring Gully at the end of
MogoRoad northofWollar. Thevegetation inthese four reserves was completely differentto thatsampled
in Warung and Bundella State Forests which was comprised of tree species characteristic ofTablelands
environments. Instead, a gradient in'vegetation characteristic of the Western Slopes and Plains was
sampled (from GRNP to MGNR to WNR to BNR). These four reserves were included in the study to
provide an indication ofwhether the species encountered in Warung and Bundella State Forests were also
represented in the nearby «80 km) conservation reserve system.

Details oflogging history inthe four reserves are not available butpartial clearing for agricultural purposes
and/or signs of earlier logging to obtain fenceposts were evident near many plots.
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2. AlvIMAL SURVEYS

Each plot was surveyed once between 22 ,February and 1 March 1993. The numbers of all species
encountered were estimated on variable-radius plots centred on each plot used to describe the vegetation.
On each plot, one hour was spent listening for the unelicited vocalisations and non-vocal cues indicating
the presence of animals, followed by 15 (five minutes for each species) ofbroadcasting the pre-recorded
vocalisations of the Sooty Owl Tyto tenebricosa, the Powerful Owl Ninox strenua and the Masked Owl
Tyto novaehollandiae and waiting for a response. Finally, 10 minutes were spent searching with a 100 W
spotlight for any animals present. Further details of the survey method and the equipment used are
provided by Kavanagh and Peake (1993a) and Kavanagh and Bamkin (1995). All plots were surveyed by
the same two observers, each of whom surveyed up to three sites per night. Surveys began shortly after
dusk (2000) and continued until about 0330.

Fouradditional 300m transects were spotlighted during searches for the KoalaPhascolarctos cinereus and
the Squirrel GliderPetaurus norfolcensis, and six 30 minute listening, playback and spotlight searches for
the Barking Owl Ninox connivens were done at another four locations near the southern boundary of
Warung State Forest.

3. ANALYSES

The animal count data were collated for eachplotand, where the data were adequate for statistical analysis,
the Kruskal-Wallis test was used to test for differences in relationto logging history and the Mann-Whitney
U test was used to test for differences in relation to predominant forest type.
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RESULTS

1. WARUNG AND BUNDELLA STATE FORESTS

A total of five species of nocturnal forest birds and four species of arboreal marsupials were detected in
Warung and Bundella State Forests (Table 2). Two bird species, the Southern Boobook Ninox
novaeseelandiae and the AustralianOwlet-nightjarAegothelescristatus, andtwo gli"derspecies, the Greater
Glider Petauroides volans and the Sugar Glider Petautus breviceps, accounted for 90% of all animals
recorded (n=136). Just two species, the Southern Boobook and the Greater Glider comprised 72% of all
records. One"Feathertail Glider Acrobates pygmaeus, four Common Ringtail Possums Pseudocheirus
peregrinus and three Tawny Frogmouths Podargus strigoides were recorded. In addition, 63 micro
chiropteran bats (all species combined), one fox and two feral goats were recorded on the plots during
survey counts (Table 2).

Two Powerful Owls were recorded near one site (UL3) in the Warung Tops Aora Reserv~, while one
Masked Owl was detected near each ofthree plots (UL1, RL2 and 11). One other record ofa Masked Owl
was made during the same survey period at UIA (R. Websterpers. comm.), but this bird was not recorded
on UIA during the present survey. One Powerftil Owl was also recorded in Norfolk Falls Aora Reserve
on4 March, 1994 (D. Milledge unpubl. data). Thelocations ofPowerful Owls and Masked Owls recorded

" "

in Warung and Bundella State Forests are indicated on Figure 3.

The January and April 1995 searches for the Koala, Squirrel Glider and Barking Owl were unsuccessful.

(a) Pattern in relation to forest type

Details ofthe distribution of animals by forest type are presented IDTables 1 and 2. Because forest stands
containing either E. laevopinea or E. pauciflora were mutually exclusive but represented on 29 of the 30
plots, it is convenient to summarise the animal survey data into two groups: plots where E.laevopinea was
present (n=19) and plots where E. pauciflora (or E. stellulata) was present (n=11). These data show that
there were no differences in the numbers of the Southern Boobook (U=105, 19,11; P>0.1) or the Sugar
Glider (U=107, 19,11; P>0.1) recorded on plots with E. laevopinea or E. pauciflora (Table 3). However,
differences between predominant forest type were found for the Greater Glider (U=163.5, 19,11; P<0.02)
and the Australian Owlet-nightjar (U=154.5, 1911; P<0.05). The Greater Glider was 2.7 times more
abundant on the plots witti E. laevopinea than o~ plots with E. paucijlora, while the Australian Owlet
nightjar was more abundant on plots with E. pauciflora (Table 3).

The data for Greater Glider habitat preferences are supported by observations made during the surveys of
the tree species in which the animals were detected. For example, 36 ofthe 64 (56.3%) records ofGreater
Gliders (includes some observations made just off the plots outside of the formal survey period) were of
Greater Gliders occupying/feeding in E. laevopinea. These data compare with 21 (32.8%) observations
ofGreaterGliders inE. nobilis(may also include someE. dalrympleana), butonly three records were made
ofGliders inE.paucijlora. ThreeGliders were alsoobserved inA.floribunda and onewas in aE. bridgesiana.

A total of31 Greater Gliders (25 in E. laevopinea and six in E. nobilis) and one Common Ringtail Possum
(in Allocasuarina sp.) were recorded on the four additional transects surveyed in January 1995.
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Table 2. Numbers of nocturnal forest birds and mammals recorded on plots in Warung (WAR) and
Bundella (BUN) State Forests and Weetaliba (WNR), Binnaway (BNR) and Munghom Gap
(MGNR) Nature ReselVes and GoUlburn River National Park (GRNP).
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Table 3. Numbers of animals recorded on 30 plots in Wanmg and Bundella State Forests.

:4

(b) Pattern in relation to logging

No convincing differences were obseIVed in the numbers of any species in relation to the three logging
treatments (RL, OL and UL) represented on the 12 (500 m) transects (Table 4). Analysis ofcounts for the
most common species, the Greater Glider, showed no significant differences between treatments
(H=1.007, df2; P>0.1). Sample sizes, however, werelow. Itis apparentthat aninteractionbetweenlogging
and forest type may exist, but the data were insufficient to examine this fully. For example, most of the
recently:logged plots occurred in forest where E. laevopinea was present. Because this tree species is a
favoured coinponent ofhabitat for~eGreater Glider the effects oflogging may have been dampened. No
plots were located in recently-logged E. pauciflora forest (as defined in Table 1), partly because logging
does not occur in the pure Snow Gum forest type. .

All records for the Masked Owl were made in forest with an open (either man-induced or natural)
understorey.

Table 4. Numbers of animals recorded on 12 plots in relation to logging treatment in Warung and .
Bundella State Forests.

1:
'2.:·

2. WEETALIBA, BINNAWAY AND MUNGHORN GAP NATURE RESERVES, AND
GOULBURN RWER NATIONAL PARK

Surveys within the four conservation reseIVes provided quite different results to those recorded in Wanmg
and Bundella State Forests. Most notably, there appeared to be a complete absence of the Greater Glider
(Table 2). Also, the Australian Owlet-nightjar appeared to be more common than the Southern Boobook.
In keeping with the drier forest environments sampled in the four conseIVation reserves, two additional
species characteristic ofdry forests were recorded: the White-throated Nightjar Caprimulgus mystacalis
and the Common Brushtail Possum Trichosurus vu/pecula. However, both species of large forest owls
(powerful Owl and Masked Owl) were also recorded in the drier Western Slopes vegetation (Munghorn
Gap Nature ReseIVe and Goulburn River National Park), but not in the Plains vegetation (dominated by
Callitris spp.), althoughsample sizes were small. OneFeathertail Gliderwas recorded inWeetalibaNature
ReseIVe near the edge of the Western Slopes in lronbark-Callitris-White Box woodland (Table 2).

NOCTURNAL FOREST BIRDS AND ARBOREAL MARSUPIALS OF
10 COOLAH TOPS, WARUNG MANAGEMENT AREA, WESTERN REGION

STATB FORESTS OF NEW SOUTH WALES
FOREST RESOURCES SERIES NO. 28



DISCUSSION

1. HABITAT ASSOCIATIONS

The Greater Glider appears to be much more closely associated with the Tablelands forest types found in
Warung and Bundella State Forests than in the surrounding drier forests and woodlands ofthe region. No
GreaterGliders were recordedduring the briefsurveys conducted inthe surroundingconservationreserves
ofthe region. However, this species occurs invery highnumbers in the forests ofCoolahTops. An earlier,
·brief inspection of these forests by the author in July 1983 recorded a total of 90 Greater Gliders while
spotlighting on foot over a distance of about three kilometers along tracks in the study area (Kavanagh
unpubl. data). Thepopulationdensity ofthe GreaterGliderwas estimated to range from 1.3 to 5.6 animals
perhectare, averaging aboutthree animalsperhectare. Follow-upsurveys onthese and additional transects
by Mullins and Nethery (unpubl. data) between September 1985 and January 1986 recorded a total of75
Greater Gliders at a population density estimated to range from 0 to 2.3 animals per hectare, averaging
about 1.1 animals perhectare. Thedifferences inGliderpopulationdensity betweenthe two surveyperiods
may be due to several factors, including the use of different observers, local predation pressures (e.g.
Kavanagh 1988);and the inclusion of more logged plots in the latter survey. Regardless, these data
compare favourably withpublished estimates ofthe population density ofthe Greater Glider which range
from 0.4-0.9 animals perhectare in south-easternNew South Wales, south-easternQueensland and in East
Gipps1and (Tyndale-Biscoe and Smith 1969, Henry 1984, Kavanagh 1984, Kehl and Borsboom 1984). In
some parts of north-eastern New South Wales, however, the density of Greater Gliders is similar to, or
higher than, the density recorded at Coo1ah Tops (Kavanagh unpubl. data).

Given that the distribution and abundance ofthe GreaterGlideris strongly related to agradient inelevation.
(Kavanagh et al. 1995a), comparisons between regions should be made on the basis of mean counts per
site athigh elevations only (Le. greaterthan 700-800 m). Using this measure, the meannumbers ofGreater
Gliders ranged from 0.7 animals persite in south-easternNew South Wales (Kavanagh and Peake 1993b),
through 1.9 animals per site at CoolahTops (Table 3), to 2.4 animals per site in north-eastern New South
Wales (Kavanagh et al. 1995a). The wetter, highlands forest types are consistently shown to be the most
importanthabitatfor GreaterGliders elsewhere inNew South Wales (Braithwaite 1983, Braithwaite etal.
1983, Ecotone Ecological Consultants 19921, Shields et al. 1992, Kavanagh et al. 1995a, Kavanagh and
Stanton 1995).

In the 1983 and the 1985/86 surveys of arboreal marsupials at Coolah Tops, forest types composed of
approximately 80%E.laevopinea and20% "mixedgum" species (probablyE. nobilis and E. dalrympleana)
supported the highest "densities of Greater Gliders while those composed of "mixed gum" species only,
including E. paucif/ora, supported the lowest densities of Gliders. In 1983, more than 73% of Greater
Gliders recorded (66) were observed in E. laevopinea, 19% were in either E. nobilis or E. dalrympleana
(17), 3% were observed in each ofE. paucijlora (3) and E. stellulata (3), and one animal was observed in
a dead tree. In 1985/86,58% (25) were observed inE. laevopinea, 26% (11) were in either E. nobilis or
E. dalrympleana and 16% (7) were observed inE. paucijlora. Theconcurrentstudy byShields etal. (1995)
recorded 132 sightings of the Greater Glider in which the tree species was identified. In that study, 71%
(93) were observed E.laevopinea, 29% (38) were ineitherE. nobilisorE. dalrympleana and 1%(1) were
observed in E. paucijlora. These data support the findings of the present study that Greater Gliders at
Coolah Tops are closely associated with the E.laevopinea - E. nobilislE. dalrympleana forest types and

1 Ecotone Ecological Consultants (1992). Fauna survey of Gloucester Management Area. Unpublished report to Forestry
Commission of New South Wales, Sydney.
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occurin relatively low numbers in the E. pauciflora dominated forest types. The diet ofthe GreaterGlider
has been shown to consist predominantly ofeucalypt foliage, and leaf selection is based on a strategy to
maximise the intake foliar nutrients, particularly nitrogen, while reducing the intake of ligno-cellulose
(KavanaghandLambert 1990). Theconcentrationsofnutrients inthefoliage ofE.laevopinea andE. nobilis
are not known but Braithwaite et al. (1983) reported that E. dalrympleana had a higher foliar nitrogen
content than E. paucijlora.

The only other species recorded during the 1983 survey was the CommonRingtail Possum Psuedocheirus
peregrinus, whichwas represented byasingle individual (observed in anExocarpus cupressijormis). This
was attributed to the absence ofa significant understorey layer in the areas surveyed. No other species of
arboreal marsupial was recorded during the 1985/86 survey. The present study and the concurrent study
by Shields etal. (1995) also recorded few otherspecies ofarborealmarsupials (CommonRingtail Possum,
Sugar Glider and Feathertail Glider), and all were in very low numbers.

Two species of nocturnal forest birds, the Southern Boobook and the Australian Owl~t-nightjar, were
commonly recorded in Warung and Bundella State Forests.. The Tawny Frogmouth ~ppeared to be
uncommon. The detections ofthe Masked Owl on four plots are records of significance in the study area.
This large Owl was recorded ontwo unloggedplots whose forest structure was characterisedby an absence
offoliage in the shrub and mid-canopy layers, and on two plots which had been either recently logged or
previously affected by clearing and grazing. In each case, the forest structure was very open at the ground
andmid-canopy levels whichmay facilitate hunting by this species for its predominantly ground-dwelling
mammal prey (Schodde and Mason 1980, Kavanagh 1992, Debus 1993). That Powerful Owls were
recorded atonlyonesite (WarungTops flora Reserve) is surprisinggiventhe populati0I?- density ofGreater
Gliders in the study area and the preference this Owl has for the Gliders as prey when they are available
(Kl,lvanagh 1988). One Powerful Owl was also recorded in Norfolk Falls flora Reserve on 4 March 1994
(D. Milledge unpubl. data; see Figure 3).

As stated above, no Greater Gliders were recorded during the briefsurveys conducted in the surrounding
conservation reserves ofthe region. However, two additional species which are characteristic ofthe drier
forest types,the Common BrushtailPossum and White-throated Nightjar, were recorded in these reserves.
The greater proportion ofdry forest types in the four conservation reserves may also explain the relative
abundance of the Australian Owlet-nightjar compared with the Southern Boobook. A pair of Powerful
Owls was recorded in each of the two larger conservation reserves which had forest types characteristic
of the Western Slopes rather than the Plains. A Masked Owl was also recorded in one of these reserves.
As expected, no Sooty Owls were recorded in any ofthe conservation reserves due to the predominance
ofdry forest types. Some areas in the Jemmy's Creek and Talbragar River areas ofWarung State Forest
appeared to be suitable for Sooty'Owls but none were recorded. This is not surprising since the nearest
known records for the Sooty Owl occur atMt Royal and Barringron Tops State Forests more than 100 km·
to the east-southeast ( Ecotone Ecological Consultants 19921, Shields et al. 1992). The Barldng Owl was
expected to occur in the drier forests and woodlands of the four conservation reserves, particularly near
riparian areas (Kavanagh et al. 1995b), but none were recorded during the survey.

2. LOGGING EFFECTS

The data were inadequate to make aproperassessmentofthe effects oflogging on any species ofnocturnal
forest birds and arboreal marsupials. Mullins and Nethery (unpubl. data) reported a qualitative difference
inthe numbers ofGreaterGliders recorded between unlogged and heavily logged transects in 1985/86 but
these conclusions are confounded by lack of balance for forest type effects and low replication. No
significant differences between logging treatments were observed for the Greater Glider during the
concurrent transect-based study by Shields et al. (1995), although some of the above problems may also
apply. Regardless, other studies have shown that the species most sensitive to intensive logging systems
is the Greater Glider (Kavanagh and Bamkin 1995, Kavanagh et al. 1995a). At Coolah Tops, it was clear
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that the Greater Glider stillpersists. throughout areas oflogged forest, albeit at possibly reduced densities.
For the Greater Glider, the differences between forest types appeared to be more important than the
differences betweenlogged andunlogged areas, and thismaypartially reflect the lowerintensityoflogging
practised at Coolah Tops or the greater carrying capacity of the habitat.

Other studies reported little or no adverse impact of logging on numbers of the Powerful Owl, Southern
Boobook, Australian Owlet-nightjar, Tawny Frogmouth, SugarGlider and the Common Ringtail Possum
(Lunney 1987, Macfarlane 1988,Milledge etal. 1991, Kavanagh andPeake 1993b, Kavanagh and Bamkin
1995, Kavanagh et al. 1995a). The Masked Owl remains an enigma. The Masked Owl could be expected
to a have a lower dependence on unlogged forest as the"diet of this species is composed prh"1cipally of
terrestrialmammals (Schodde and Mason 1980, Hollands 1991, Debus 1993, Peake etal. 1993, Debus and
Rose 1994, Kavanagh inprep.). However, this species hasbeenencountered less thanexpected in heavily
logged forest compared with unlogged forest (Kavanagh et al. 1995a).

3. CONSERVATION SIGNIFICANCE OF WARUNG AND BUNDELLA STATE FORESTS

The most notable feature of the nocturnal bird and arboreal marsupial fauna of Coolah Tops is the high
populationdensityofGreaterGliders. This species wasnotrecorded inanyofthefournearest conservation
reserves in the region. GreaterGliders achieve theirmaximum abundances inthe tall, wet, montane forests
on the eastern edge ofthe Tablelands. Although an isolated population is known to exist at Mt Canobolas
near Orange (D. Goldney pers. comm.), the Greater Gliders at Coolah Tops clearly form a significant
population near the western edge of their range. This species was recorded throughout all forest types at
Coolah Tops and is not likely to be affected adversely by the current scale and intensity of logging. The
forest type dominated byE. laevopinea is preferred by the GreaterGliderfor habitat but it is also preferred
for wood production. The proposed additions to the three existing FloraReserves in the ManagementArea
(Figure 3) would reserve a total of 945 ha (or 12.3%) of the E.laevopinea dominated forest type on the
plateau. An additional 1615 ha (or21.1%) ofthis preferred forest type would be placed into forest zoning
classifications subject to little or no harvesting.

All other species of arboreal marsupials appeared to occur in very low numbers, and this was found to be
the case for the nearby conservation rese~es as well. The Sugar Glider, Common Ringtail Possum and
FeathertailGlider are also found in the drierforest types and woodlands to the west. TheFeathertail Glider,
a small and very cryptic species, is regarded as having a widespread but sparse distribution as far west as
Lake Cargellico (D. Goldney p~rs. comm.).

Arboreal marsupial species not detected but which may possibly occur include the Koala (recorded from
scattered localities in the Bathurst-Orange area, and as far west as Lake Cargellico), the Yellow-bellied
GliderPetaurus australis (known from the western edge ofWollomi NationalPark and, historically, from
Mt Canobolas), the Squirrel Glider (recorded from several localities in the Forbes area) and the Eastern
PygmyPossum Cercartetus nanus and the TuanPhascogale tapoata!a (details ofdistributions unknown)
(D. Goldney pers. comm.). There are two reports of the Koala in or adjacent to Warung State Forest, one
in 1949 and the other in 1985 (details in Shields et al. 1995), and more than 50 recent «3 years) records
of the Koala in the drier forests and woodlands of the Plains country in north-western New South Wales
(E. Date, unpubl. data). At least three records ofthe Squirrel Glider have been made recently in the drier
forests and woodlands ofnorth-western New South Wales, but no Tuans were recorded (E. Date unpubl.
data).

CoolahTopsmaybe animportantlOCality for the Masked Owl. This species is associated with structurally
simple and open forests, and often with areas nearpartial clearings (Kavanagh unpubl. data). Limited data
suggest that this species may be disadvantaged by dense regrowth following logging. In a Management
Area context, however, the Masked Owl may not be disadvantaged by the proposed logging operations.
All existing records ofthe Masked Owl (and the Powerful Owl) were made in ornearthe 38.7% (5 097 ha)
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of Wanmg arid Bundella State Forests whi~h are currently or proposed to be excluded from timber
harvesting (see page 1 above and Figure 3). Furthermore, of the remainder available for logging, about
1600ha(20% ofthe total areaofl3 164 ha) is composedof the predominaJ;ltly E. pauciflora-E. dalrympleana
forest type which is likely to be subject to a lower intensity of logging than forests dominated by
E.laevopinea. No recent records of the Masked Owl exist in the Central-Western Region (D. Goldney
pers. comm.), although there are some old records of this species further west (Debus 1993). Recent
surveys in the drier forests and woodlands ofnorth-western New South Wales recorded the Masked Owl
at more than 13 locations (E. Date unpubl. data).

The two records ofthe Powerful Owl are also significant as this species is currently listed (as is the Masked
Owl) on Schedule 12 of the National Parks and Wildlife Act. The Powerful Owl is known from several
other localities in the region including Yetholme and Winburndale Dam (D. Goldney pers. comm.). The
Powerful Owl was not recorded during recent surveys by E. Date in north-western New South Wales,
confirming that this species is really a forest bird which does not generally occur as far west as the Plains
country. The Sooty Owl is known to occur at Jenolan Caves and at other cave systems nearby (Kavanagh
pers. obs, E. Hollands pers. comm.), but this species seems unlikely to occur in the high plateau country
of Coolah Tops. The Barking Owl is more likely to occur in the woodland-agriculture mosaic ofthe river
valleys at lower elevation.

One measure of the conservation significance ofWarung and Bundella State Forests can be obtained by
regionalcomparisons withotherareas. Two otherregional surveys, whichdiffered slightly inmethodology
from the present study, were conducted over much larger areas in south-eastern and northern New South
Wales (Kavanagh and Peake 1993b, Kavanagh et al. 1995a). The detectability of the Powerful Owl
appeared to be higher in south-eastern New South Wales (recorded at 9.7% of228 sites) than in the forests
ofCoolahTops (3.3% of30sites) orindeed across all40 sites surveyed in the western region (7.5% ofsites).
Comparisons involving the Masked Owl may not be valid since the southern survey did not include
broadcasts of the calls of this species in the survey method. Nonetheless, the Masked Owl was recorded
at 3.5% of sites, and ~so at 5.0% 'of the 200 sites surveyed by Kavanagh and Bamkin (1995) who did
broadcastMasked.Owlcalls. These data compare with 10% ofsites at CoolahTops and surrounding areas
at whichtheMasked Owl was recorded. The northern regional survey recorded the Powerful Owl at 38.8%
of 291 sites surveyed and Masked Owls at 11.3% of sites (Kavanagh et al. 1995a).

Comparative data for other species in south-eastern New South Wales (Kavanagh and Peake 1993b)
showed similarities in the frequency ofoccurrence for the Southern Boobook (67.1 % of sites), Australian
Owlet-nightjar (46.9%), Sugar Glider (38.6%), Common Brushtail Possum (8.3%) and Feathertail Glider
(3.1 %). Species apparently more widespread in south-eastern New South Wales included the Common
Ringtail Possum (19.3% ofsites) and the White-throated Nightjar (16.2%). Species less commonin south
eastern New South Wales included the Greater Glider (recorded at 18.9% of sites only) and the Tawny
Frogmouth (2.6%). These data highlight the significanceofthe forests ofCoolahTops for the conservation
of the Greater Glider and also for the Masked Owl.
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