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Fauna Survey, Wingham Management Area,

Port Macquarie Region Part 2. Birds

This report constitutes the second of a four part series (Forest Resources Series No. 19-22) which
detail the results of a substantial fauna swvey undertaken within the Wingham Management Area in
the Taree Forestry District ofNew South Wales. The other three fauna reports are entitled: Fauna
Survey, Wingham Management Area, Port Macquarie Region Part 1. Mammals, Part 3. Reptiles and
Amphibians, and Part 4. Bats. General introductory infonnation pertinent to all reports is contained in
Part 1 of the series (York, 1992) and should be read in conjunction with this report.

The results from these surveys were used in the preparation of the Wingham Management
Area Environmental Impact Statement (Truyard Pty. Ltd., 1992), and this fauna report also
functions as a reference for that E.I.S. The information collected during the fauna surveys
forms part of the Forestry Commission of New South Wales' wildlife management database
and, in conjunction with similar databases maintained by the Australian Museum, the
National Parks and Wildlife Service of New South Wales and other authorities, provides a
State-wide inventory of forest fauna. In association with ongoing research programs, these
data facilitate the evaluation of species' significance, the development of conservation
strategies and an assessment of the impact of management operations.

The Wingham Management Area is located to the north-west of Wingham in the hinterland of the Mid
North Coast ofNew South Wales. The Area comprises parts of the catchments of the Manning and
Hastings Rivers. It lies south of the Oxley Highway and north of the Manning River, and is bounded
on the west by parts of the Nowendoc, Cooplacurripa, Mummel and Upper Rowley Rivers which flow
south into the Manning River. A detailed description of the forests of the Management Area is
provided in Part 1 of this report series (York, 1992) and in the Wingham Management Plan (Forestry
Commission of New South Wales, 1990). Vegetation communities have been described by Binns and
Chapman (1992).

METHODOLOGY

The field-based bird survey was carried out by Annata Ecological Consultants, with some support
from regional Forestry Commission personnel. Rick Webster was the principle investigator, and Greg
Clancy, Phillip Maher and Stephen Debus comprised the remainder of the field swvey team. Surveys
for the Rufous Scrub-bird were carried out by Bill Chapman and Pat Murphy from Wauchope
Research (Forestry Commission of New South Wales). Surveys were conducted during August
October 1991, and data were provided to the Forestry Commission for analysis and interpretation.

Survey methodology followed York et al. (1991) and involved three complementary approaches. The
overall strategy is described in Part 1 of this series and techniques specific to bird survey are
considered below.

1. General Survey

.. In order to determine the distribution and abundance of birds within the Wingham Management Area
in general tenns, a broad scale survey was conducted. Four approaches were used to obtain data of
this nature: literature review, opportunistic sightings, survey across Broad Forest Types, and specific
species swveys for species considered to be rare or "of special significance0- Results from these
procedures are presented in tabular fonn and discussed.

(a) Literature review

Relevant reports held by the National Parks and Wildlife Service ofNew South Wales (Annidale, Port
Macquarie and Newcastle Regional offices), the Forestry Commission of New South Wales,
University libraries and private individuals were utilised to prepare a list of species known (or
expected) from the region. This infonnation was supplemented by discussion with local Forestry
Commission staff and by searches of records held by the Australi~ Museum.

Forest Resources Series No. 20 Forestry Commission of New South Wales
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(b) Opportunistic sightings

-2-

A substantial amount of infonnation was accumulated from opportunistic sightings made while
driving to and from study sites, and while conducting the other (mammal, reptile and amphibian)
phases ofthe fauna survey.

(c) Road survey - nocturnal birds

In order to sample the broad range ofhabitats within the Management Area, twenty-five 5 km road
transects were detennined from appropriate maps. The transects were located (as far as possible) in
areas ofhomogeneous habitat, and were spatially arranged so as to be geographically comprehensive.
Field reconnaissance indicated that 21 of these transects were feasible (access and safety
considerations), and these were then "spotlighted" from a vehicle travelling 5 km per hour, using two
observers and 100W spotlights. Surveys began when it was completely dalk and ended no later than
one-half hour before sunrise. Road survey locations are shown on Figure 1.

At the beginning and end ofeach 5 km unit, a walk spotlight was conducted over the 100 m preceding
the start of the transect, and over the 100 m past the finish of the transect. At the beginning and end of
each 5 km unit, directly after the walk spot-light, taped calls from the Masked, Sooty and Powerful
Owls were played for five minutes each (total of 15 minutes from a standard tape). A 10 minute
waiting period for responses followed the taped calls. The waiting period allows the detection of owls,
particularly the Powerful Owl, which are slow to respond to the taped calls.

2. Plot-based Survey

For the quantitative phase of the study, the Wingham Management Area was stratified according to
Broad Forest Type, Altitude and Management History. Pennanent "plots" were established in Broad
Forest Types defined as: Rainforest, Moist, Dry and New England forest (see Yolk, 1992). Plots
were established within logged and unlogged areas, and at high and low Altitude within each Broad
Forest Type. Foulty-five study "plots", representing four replicates of each (available) combination of
Broad Forest Type, Altitude and Management History, were randomly located within the Management
Area. The location of study plots is shown in Figure 1 and defined in Table l.

Each study "plot" consisted of a transect five hundred metres long, with five study ''points'' being
established systematically within each plot (see Yolk et al., 1991).

This design allowed for replication within unlogged examples of Broad Forest Types in order to
document the naturally occurring avian community. Logged forest, 10 - 30 years old, was also
sampled in this manner to allow an assessment of the impact of proposed operations. From these data,
a model was constructed to explain the nature of the relationship between bird populations, Broad
Forest Type and Management History. A suite of forest dependent bird species that occur in the
Wingham Management Area was defmed in tenns of use offorest resources for breeding and foraging.
The data describing this suite offorest dependent birds was then modelled to detennine the effects of
the proposed operations.

(a) Survey methodologyfor diurnal birds

To ensure that the entire complement of forest birds were present, avifauna surveys were carried out in
the summer, when migrants from the Oriental tropics were present. The method used was one that has
been used extensively throughout New South Wales, Western Australia and the American Pacific
Northwest. It was designed for use in a variety of types of forest, and allows for variable degrees of
precision, depending on the nature of the study and particular environmental conditions (eg, thick
scrub).

Forestry Commission of New South Wales Forest Resources Series No. 20
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Table 1. Allocation of study plots within the Wingham Management Area.

Broad Forest Altitude Logged plots Unlogged plots
Type class

Rainforest High RLHl, RLH3, RLH4, RLHS Insufficient suitable habitat.
Low RLLl

Moist forest High MLH3, MLH4, MLHS, MLH6 MUHl, MUH2, MUHS, MUH7
Low MLLl, MLL3, MLLS, MLL6 MUL2, MUL3, MULS, MUL7

Dry forest High DLH3, DLH4, DLHS, DLH6 DUHl, DUH4, DUH5, DUH6
Low DLL1, DLL3, DLL4, DLLS DULl, DUL3, DULS, DUL7

New England High NLH2, NLH3, NLH4, NLH6 NUHl, NUH2, NUH5, NUH6
forest

Basically, all birds seen and heard at each station ("point") are recorded for a ten minute period. The
distance from the point to the bird is estimated, and recorded in pre-set distance categories (0-5 m,
5-10 m, 10-20 m, 20-30 m, 30-50 m, and> 50 m) in corresponding columns on the data sheet To

envision this graphically, imagine a target or bull's-eye, with the station at the centre. Birds are
recorded in each of the expanding rings of the target area in the appropriate columns on the data sheet.
All those entirely outside the target areas, but within the general habitat, are recorded in one column
(the" > 50 m" column). Data for each bird species are recorded on a separate line on the data sheet
Four counts were made on each study plot on four different days, with the plots being censused from
alternate ends to avoid temporal bias. That is, if a count begins at point 1 the first day, it was started
from point 5 the following day. A balanced number of early and late counts was achieved in this
manner.

As noted previously, a running list of the species encountered in each Broad Forest Type was kept, as
all species encountered during the census procedure may not be recorded as part of the formal
censuses. Regular standardization procedures were followed to reduce observer b; 1S.

(b) Survey methodologyfor nocturnal birds

Surveys began when it was completely dark and ended before sunrise. An initial 10 minute listening
period to detect any owls which were calling or moving about on the site was conducted at the
beginning of the transect Calls of the three large owls (Masked, Sooty and Powerful) were played
from a standardized tape through a IOW speaker for 15 minutes, followed by another 10 minutes of
waiting for responses. The transect was then surveyed for a minimum of45 minutes with two
observers using lOOW spotlights. In other words, at least nine minutes were spent covering each 100
metres of the transect, if there are no animals seen. Data for each species observed was tree species,
height of tree (where the bird was seen in a tree), and an approximation of the distance from the
transect line to the bird (perpendicular, to the nearest five metres).

3. Specialized Survey

A specific survey for the Rufous Scrub-bird Atrichornis rufescens was carried out within the Wmgham
Management Area. Areas containing the appropriate habitat (Ferrier, 1985) were censused for the
species using play-back of taped calls to elicit responses. This technique was used at eight locations
along Myrtle Scrub Road in Enfield State Forest and one adjacent to the Oxley Highway (see
Figure 1). Censuses were carried out between 14th-19th October, 1991.

Forestry Commission of New South Wales Forest Resources Series No. 20
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All fauna! groups exhibit seasonal and diurnal patterns of abundance and activity which influence their
"detection" in surveys. This study was conducted over an extensive time period (5th August to 24th
October, 1991) which was selected to coincide with periods ofhighest activity and/or easiest detection
of most faunal groups.ItBecause of the extended dry period preceeding the survey, bird species
occurrence and population density may have been affected by immigration of xeric adapted species
and emmigration or decline ofmesic adapted species.

Despite these limitations it is considered that the results of this survey represent an effective and
significant sample of the fauna present" Data from the plot-based survey are expressed as relative
indices of species richness and abundance. It is important to realise that these values do not represent
total richness or abundance, but a measure (achieved by equivalent search effort) by which
comparisons can be made. Realistic conclusions can therefore be drawn concerning the distribution of
fauna and the future implications of forestry management practices.

5. Other Considerations

In a submission to the Forestry Commission of New South Wales (16th May, 1991) the National Parks
and Wildlife Service ofNew South Wales raised a number of issues that it considered should be
addressed in the Wingham Management Area Environmental Impact Statement. Although the
submission is extensive and issues raised often generalised in nature, the comments were taken into
account during the planning and implementation of the fauna survey and are considered in detail in the
Environmental Impact Statement (Truyard Ply. Ltd., 1992).

The Revised (Interim) Schedule 12 published on 4th March, 1992 was used in conjunction with
infonnation obtained from the published literature and survey results in order to assess the
conservation "significance" of fauna within the Wingham Management Area.

6. Data Analysis

Results from the "general survey" and "specialized survey" are presented in tabular fonn and
discussed. For the ''plot-based'' component, data are first presented in tabular fonn, partitioned by
Broad Forest Type, Management History and Altitude class. Mean or total values (as appropriate) are
presented for each replicate plot. Statistical procedures were utilized to Q,Yantitatiyely examine the
influences of Broad Forest Type, Management History and Altitude on bird communities within the
Wingham Management Area.

The influence of these factors in detennining-the observed variation in selected variables was
examined firstly by the use of the Analysis of Variance (ANOVA) procedure. This technique is used
here to test the hypothesis that measured variation in the dependent variables (relative species richness
and population density) is not influenced by the different categories of each independent variable
(Broad Forest Type, Management History and Altitude Qass). In the calculations, the overall
variation (variance) in the dependent variable is assumed to be the sum of variation within the
independent variables, interactions between these variables, and variation due to random fluctuations
in the system (error). ANOVA compares the variance in the dependent variable (attributed to each
independent variable) with the error tenn to produce an F ratio, a statistic with a known probability
distribution. The significance (P) value represents the probability ofobtaining this result due to
chance factors alone (ie. random variability in the system).

In this study, any result with a P value ofless than 0.05 (5%) was deemed not to have occurred by
chance and to reflect a real (significant) result That is, the dependent variable (Broad Forest Type,
Management History or Altitude Qass) ID.d have a significant effect on the dependent variable
(relative species richness or population density). Unless statistically significant interaction (P <0.05)
was shown to exist between the variables, the interaction tenn was added to the error tenn in the
analysis. Appropriate test statistics and their probability values are noted in the text.

Forest Resources Series No. 20 Forestry Conunission of New South Wales
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In order to better undersrand the nature of the observed variation, data were then compared across the
different Broad Forest Type and Management History categories using One-way Analysis of Variance
procedures (ie. without Altitude being considered as a source of variation). With small sample sizes
there was a risk that certain conditions required by this parametric procedure could not be verified, in
particular, the homogeneity ofvariances (all variances equivalent). Therefore a non-parametric
analysis (the Kruskal-Wallis One-way ANOVA) was utilised for verification. In every case both
procedures produced comparable results.

Where the ANOVA suggested that a significant difference between categories did exist (P <0.05), a
multiple range test (Scheffe's procedure) was implemented to identify'which group means were
significantly different Mean values are presented in ranked order in tables as appropriate.

Data from the detailed (plot-based) component of the survey were analysed using the SPSSX
statistical package (SPSS Inc., 1988) on a VAX lln85 mainframe computer. Details of the analytical
procedures used can be found in Steele and Torrie (1981) and Zar (1984).

RESULTS

1. General Survey

A general list of the bird fauna known from the Wingham Management Area and surrounding region
was compiled through literature review, opportunistic sightings and road survey. These results are
summarised in Appendix 1 and described below.

(a) Literature review

The Wingham Management Area forms the southern part of an extensive and continuous tract of
forested country containing a diversity of habitat types. This largely uninterrupted area of forested
land includes Doyles River State Forest (part), Werrikimbe National Park. and Mount Boss State
Forest to the north, and Enfield (part) and Riamukka State Forests to the west. Smaller areas of
reserved forested.1and in the vicinity include Woko National Park, and Seaview, Jasper, Weelah, and
Boorganna Nature Reserves (see Figure 1 in Part 1 of this report series). Limited fauna surveys have
been conducted within some of these areas, usually resulting in the production of "checklists" rather
than specific habitat/locality based information.

No comprehensive fauna surveys have previously been conducted within the Wingham Management
Area. A limited survey of part of Doyles River State Forest (Causeway Road and The Cells areas) was
conducted by H. Hines from 5th - 8th November, 1989. Similarly, a limited three-day survey ofparts
of Enfield State Forest has been reported in Smith (1991). Nocturnal birds were surveyed recently
(1990-91) in Enfield, Doyles River, Bulga, Dingo and Knorrit State Forests (S. Debus, pers. comm.).
Data from all these sources has been incorporated into a list of bird fauna known or expected to occur
in the Management Area and surrounding region (see Appendix 1). Caution should be exercised in the
interpretation of those lists which are compiled extensively from "expected" rather than "known"
distributions.

A preliminary survey of selected faunal groups in the Daisy Patch Flora Reserve in part of Enfield
State Forest to the west of the Management Area was carried out by staffof the CSIRO Division of
Wildlife and Ecology in 1990 (Clayton, 1992). A similar preliminary survey was conducted by a team
from the National Parks and Wildlife Service ofNew South Wales (Scotts, 1992) in parts ofEnfield
State Forest. The only species recorded in these two surveys additional to those already known from
the region was the Little Raven Corvus mellori (Clayton, 1992). This species is generally recorded
from inland New South Wales and Victoria and is likely to be an infrequent visitor to this region. An
extensive bird survey was conducted in the early 1980's as part of an Environmental Impact Statement
in the Mount Boss area, directly to the north of the Wingham Management Area, and results and
discussion concerning the effects of forest management have been published (Shields et al., 1985).

Forestry Commission of New South Wales Forest Resources Series No. 20
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The results of this literature search indicate that 162 bird species have previously been recorded from
the region (see Appendix 1). This includes a wide variety of habitats that are not found in the
Wingham Management Area (eg. open water, cool temperate rainforest) and therefore not sampled in
this study. Notably, the Rufous Scrub-bird and the Olive Whistler were recorded to the north, both in
or near cool temperate rainforest. Similarly, a number of species are recorded from "expected" rather
than "known" occurrence. For example, the presence of the Eastern Bristlebird Dasyornis
brachypterus in Werrikimbe National Park requires confinnation as this area lies outside its known
distribution.

This survey detected 111 species overall, six of which were new records for the region. Species not
previously recorded were: Grey TealAnas gibberijrons, HardheadAythya australis, Common
Bronzewing Poops cOOlcoptera, Gang-gang Cockatoo Callocephalonjimbriatum, Brown Honeyeater
Uchmera indistincta and White-browed Woodswallow Artamus superciliosus. The Masked Owl Tyto
novaehollandiae has only recently been reported from Riamukka State Forest to the west of the
Mangement Area (Clayton, 1992), and was recorded in Knorrit, Bulga and Doyles River State Forests
during this survey.

(b) .Road survey - nocturnal birds

While a large number of arboreal marsupials were detected during the night road surveys (see Part 1of
this report series), only one species ofnocturnal bird, the Boobook Owl, was recorded by this method.
Two additional species, the Sooty Owl and the Powerful Owl, have been previously detected during
road surveys in the Wingham Management Area (S. Debus, pers. comm.). Those surveys recorded the
Sooty Owl in Enfield, Doyles River, Dingo and Knorrit State Forests and the Powerful Owl in Enfield
State Forest.

Four species of nocturnal birds were recorded incidentally by survey teams while participating in other
aspects of this fauna survey. The Sooty Owl was heard calling near Maxwell's Flat and on the "Old
Highway". The Powerful Owl was heard calling near Maxwell's Flat. The Tawny Frogmouth was
sighted or heard calling at Boot Hill Forestry Camp, on Grassy Ridge Road, Compartment 103 Trail,
Potoroo Road, Brewers Road, at the intersection of Knodingbul Road and Compartment 86 Trail, and
at the intersection of Dingo Tops Road and Rusty Road. The Owlet Nightjar was heard calling at the
intersection of Potoroo Road and Rusty Road, and at Little Run Creek on Compartment 86 Forest
Road.

Forest Resources Series No. 20 Forestry Commission of New South Wales
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2. Plot-based Survey
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There were 95 species record~ in the seven different categories of Broad Forest Type and
Management History surveyed intensively during this study (Appendix 2). Eighty-seven of these were
observed on the study plots, and a further eight from opportunistic sightings in similar habitat. In
addition, the Southern Boobook Owl and the Tawny Frogmouth were heard calling in the vicinity of
the plots, but are not listed in Appendix 2 because their habitat usage was not confirmed. Therefore,
of the 111 species detected during this survey overall, 97 (87%) were observed or detected during the
plot-based survey, and the remainder through opportunisite sightings.

(a) Species richness on plots

When the species richness ofdifferent habitats is compared in general terms (see Appendix 2),
unlogged Moist forest had the highest overall species count (70) and logged Rainforest the lowest
(50). Dry forest, both logged and unlogged, had the second highest count ofbird species occurrence
(66 and 65 respectively). Lower species counts were observed in logged Moist forest (60), and
unlogged and logged New England forest (59 for both). These results should be interpreted cautiously
because the data represent total richness summed across an unequal number of plots per habitat type
(Dry forest 16, Moist forest 16, New England forest 8, Rainforest 5).

Bird species richness, when measured precisely on relatively small areas (plots) with equivalent search
effort, provides a more reliable indication of the diversity of the avian community. When data from
each plot are averaged across the four census periods, it is apparent that bird species richness per plot
shows considerable variation across the study area (see Table 2). It is important to note that these
numbers do not represent the total species richness of plots, but a relative index (achieved by
equivalent search effort at each) by which comparisons can be made.

Table 2. Relative species richness ofbirds on study plots differing in Broad Forest Type,
Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High
C'I.l

5.1£ 7.4 7.9 7.5 8.1 5.6 5.9 6.1 5.9 5.3 4.7 5.6
~

5.6 6.9 6.1 6.6 4.8 3.9 5.9 6.6 5.4 5.3 5.6t) -;g. - 8.0 7.6 6.7 7.4 7.2 4.4 3.3 4.0 5.4 5.6 5.9Cl)

~ - 8.8 7.0 6.7 8.2 6.5 5.8 4.6 5.1 4.8 4.4 3.6

Mean - 7.6 6.7 6.8 7.6 6.0 5.0 4.9 5.4 5.2 5.0 5.2

Mean 7.5 6.7 6.8 5.0 5.3 5.0 5.2

* Values represent the mean number of species detected within a 50 m radius at each of five points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

Forestry Commission ofNew South Wales Forest Resources Series No. 20



-9-
Fauna Survey, Wingham Management Area,

Port Macquarie Region Part 2. Birds

The influence of Broad Forest Type, Management History and Altitude on species richness was
investigated by the use of Analysis of Variance (ANOVA) procedures. The results suggest that
overall, bird species richness (on plots) is significantly influenced by Broad Forest Type (F=14.09
d.f.=3,39 P<O.OOI), but not by Management History (F=0.48 d.f.=1,39 P=0.491) or Altitude (F=1.28
d.f.=1,39 P=0.265). In order to better understand the nature of the observed variation, the data was
analysed without Altitude as source ofvariance. This increases the effective sample size and
potentially allows for clearer patterns to emerge.

When these strata (combinations of Forest Type and Management History) are considered (One-way
ANOVA) there is a difference between strata (F=6.862 d.f.=6,38 P=O.OOOI). The assumptions behind
the test are met (variances are not significantly different - Bartlett-Box Test, F=0.589 P=0.739),
however a non-parametric procedure was used for verification. Similar results were achieved fith
mean ranks shown as significantly different (Kruskal-Wallis One-way Analysis of Variance, X =22.2
n=45 P=O.OOII). The relative species richness of strata are shown in Table 3.

Table 3. ReJative species richness of birds on study plots differing in Broad Forest Type and
Management History.

Broad Forest Strata

Logged Logged Vnlogged Unlogged Unlogged Logged Logged
New Dry Dry New Moist Moist Rainforest
England England

Mean* 5.0 5.0 5.3 5.2 6.8 6.7 7.5

Mean
Rank# 11.5 14.4 15.6 16.1 31.1 31.5 36.9

*
#

Lines indicate group means not significantly different at the 0.05 level (Multiple Range Test - Scheffe's
Procedure).
Kruskal-Wallis One-way Analysis of Variance.

On average, the highest species richness was recorded in logged Rainforest and the lowest in logged
New England forest. The effect of Broad Forest Type on bird species richness is statistically
significant overall, and it is apparent from an examination of the mean ranks (Table 3) that the moister
environments (logged Rainforest and logged and unlogged Moist forest sites) have more bird species
on average than drier environments (logged and unlogged New England, and logged and unlogged
Dry forest sites). High variability within plots meant that the Multiple Range Test procedure could not
identify specific habitat groupings, and that a continuum in species richness exists from logged New
England forest to logged Rainforest.

The effects oflogging on bird species richness would appear to be negligible in Dry, Moist and New
England forest. Unlogged Rainforest could not be accurately surveyed because of its occurrence in
narrow strips along watercourses, however logged Rainforest recorded the highest species richness on
average. It should be noted these patterns do not take into account possible changes in species
composition after logging. In terms of the effect of logging on birds, the composition of the avian
community is best analysed by determining the effect of Management History on forest dependent
birds and species "of special concern". These issues are dealt with in later sections of this report.

Forest Resources Series No. 20 Forestry Commission ofN:ew South Wales
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(b) Species richness in the total habitat

When both "plot-based" and "general sUIVey" data are considered, identical patterns of species
richness by habitat type are apparent (Appendix 2). These results should be interpreted cautiously
because the data represent total richness summed across an unequal number of plots per habitat type
(Dry forest 16, Moist forest 16, New England forest 8, Rainforest 5).

In order to obtain a broad picture of the avian community and still allow an accurate assessment of the
effects ofBroad Forest Type, Management History and Altitude, all the bird species encountered over
the entire habitat sampled (on, and adjacent to, plots) were considered. That is, the values for species
richness are derived from a wider area than the species richness figures that are taken from a small,
defmed area (species richness per plot). The results presented in this section are the mean number of
bird species detected within the total habitat at each of five points over four visits to the plot

When data from the total habitat surrounding (and including) each plot is averaged across the four
census periods, it is apparent that bird species richness per habitat shows considerable variation across
the study area (see Table 4). It is important to note that these numbers do not represent the total
species richness of plots, but a relative index (achieved by equivalent search effort at each) by which
comparisons can be made.

Table 4. Relative species richness ofbirds in habitats differing in Broad Forest Type,
Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

r.f.l

~ 12.2 13.2 11.5 13.6 14.8 11.8 15.3 12.1 9.9 12.6 9.8 12.7
~
0 - 8.7 14.5 10.5 13.5 10.5 lOA 12.6 12.5 12.6 11.2 12.6:::l
fr - 14.5 12.5 13.9 15.3 13.8 11.3 9.5 11.5 14.7 10.1 1304
~ - 14.5 12.9 10.8 14.2 11.7 12.2 lOA 1504 11.5 904 11.5

Mean - 12.7 12.9 12.2 14.5 12.0 12.3 11.2 12.3 12.9 10.1 12.6

Mean 12.6 12.5 13.2 11.7 12.6 10.1 12.6

* Values represent the mean number of species detected within the total habitat at each of five points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

The influence ofBroad Forest Type, Management History and Altitude within the total habitat was
investigated by the use of ANOYA procedures. The results suggest that overall, bird species richness
(in habitats) is not significantly influenced by Broad Forest Type (F=1.48 d.f.=3,39 P=0.234) or
Altitude (F=2.14 d.f.=1,39 P=0.151), but is by Management History (F=4A9 d.f.=1,39 P=0.040). In
order to better understand the nature of the obseIVed variation, the data was analysed without Altitude
as source ofvariance. This increases the effective sample size and potentially allows for clearer
patterns to emerge.
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When these strata (combinations of Forest Type and Management History) are considered (One-way
ANOVA) there is no difference between strata (F=1.780 d.f.=6,38 P=0.129). The assumptions behind
the test are met (variances are not significantly different - Bartlett-Box Test, F=0.945 P=0.461),
however a non-parametric procedure was used for verification. Similar results were achieved with
~ean ranks shown as not significantly different (Kruskal-Wallis One-way Analysis of Variance,
X =10.8 n=45 P=0.095). The relative species richness of strata are shown in Table 5.

Table 5. Relative species richness ofbirds in habitats differing in Broad Forest Type and
Management History.

Broad Forest Strata

Logged Logged Logged Unlogged Unlogged Logged Unlogged
New Dry Moist Dry New Rainforest Moist
England England

Mean 10.1 11.7 12.5 12.6 12.6 12.6 13.2

Mean
Rank # 6.0 17.8 24.8 24.8 25.8 26.3 29.6

"* Lines indicate group means not significantly different at the 0.05 level (Multiple Range Test - Scheffe's
Procedure).

# Kruskal-Wallis One-way Analysis ofVariance.

When birds within the total habitat are considered, there is no significant difference between plots the
differ in respect to Broad Forest Type and Altitude, however there is a weak effect ofManagement
History. It is apparent that Moist forest (unlogged) supports the avian communities with highest
species richness, closely followed by logged Rainforest, unlogged Dry, unlogged New England and
logged Moist forest. Logged New England forest and logged Dry forest had the lowest species
richness. While these forest categories did not differ significantly overall in habitat species richness, it
is apparent that logging results in a reduction in bird species richness (total habitat) for Moist, Dry and
New England forest. A consideration of the mean ranks (Table 5) suggests that the effect of logging in
New England forest is most noticeable, and would account primarily for the statistical significance of
Management History reported above. Note that these patterns do not take into account possible
changes in community composition; these matters are considered in later sections of this report.
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When data collected from each plot is averaged across the four census periods, it is apparent that the
number of individuals observed (within a 30 m radius at each point) on plots shows considerable
variation across the study area (see Table 6). It is important to note that these numbers do not
represent the total population density on plots, but a relative index (achieved by equivalent search
effort at each) by which comparisons can be made.

Table 6. Relative population density ofbirds on study plots differing in Broad Forest Type,
Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

~ 5.8 5.9 4.0 7.7 6.0 4.4 4.3 5.7 5.4 4.0 5.0 4.2
~
C,,) - 4.7 5.5 5.6 4.7 2.8 1.7 5.6 4.2 5.4 8.3 5.5;.:::;
& - 9.0 5.9 7.1 7.1 6.7 3.5 1.9 2.5 6.3 5.3 3.6
~ - 8.9 6.0 5.9 6.5 5.7 3.8 4.1 6.1 3.5 3.0 2.2

Mean - 7.1 5.4 6.6 6.1 4.9 3.3 4.3 4.6 4.8 5.4 3.9

Mean 6.9 5.9 5.5 3.8 4.7 5.4 3.9

* Values represent the mean number of individuals observed within a 30 m radius at each of five points
over four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

The influence of Broad Forest Type, Management History and Altitude was investigated by the use of
ANOVA procedures. The results suggest that overall, bird population density on plots is significantly
influenced by Broad Forest Type (F=4.49 d.f.=3,39 P=0.OO8), but not by Management History
(F=0.101 d.f.=1,39 P=0.752) or Altitude (F=0.639 d.f.=1,39 P=0.429). In order to better understand
the nature of the obselVed variation, the data was analysed without Altitude as source of variance.
This increases'the effective sample size and potentially allows for clearer patterns to emerge.

When these strata (combinations of Forest Type and Management History) are considered (One-way
ANOVA) there is a significant difference between strata (F=3.189 d.f.=6,38 P=0.012). The
assumptions behind the test were met (variances are not significantly different - Bartlett-Box Test,
F=0.485 P=0.820), however a non-parametric procedure was used for verification. Similar results
were achieved with mean ranks shown as significantly different (Kruskal-Wallis One-way ANOVA,
X

2=14.6 n=45 P=0.023). The relative population density of study plots is shown in Table 7.
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Table 7. Relative population density ofbirds on study plots differing in Broad Forest Type and
Management History.

Broad Forest Strata

Unlogged Logged Unlogged Logged Unlogged Logged Logged
New Dry Dry New Moist Moist Rainforest
England England

Mean* 3.9 3.8 4.7 5.4 5.5 5.9 6.9

Mean
Rank# 12.8 13.1 19.4 22.5 27.6 30.4 33.9

*
#

Lines indicate group means not significantly different at the 0.05 level (Multiple Range Test - Scheffe's
Procedure). "
Kruskal-Wallis One-way Analysis of Variance.

Overall there is a significant difference in bird population density between plots that differ in respect
to Broad Forest Type, but Management History and Altitude do not appear to be important sources of
variation. It is apparent however that the ability to detect specific differences between means may be
swamped by the high variability between replicates in some Broad Forest Types and the conservative
nature of Scheffe's procedure (see Steele and Torrie, 1981). An examination of the mean ranks
(Table 7) is more informative in this case. Logged Rainforest and Moist forest (both logged and
unlogged) support the highest population densities and logged Dry and unlogged New England forest
the lowest. The other categories are intermediate between these two. The effects of logging on Dry
forest would appear to be a slight decrease in population sizes, with the reverse effect for Moist forest.
The impact of logging on population sizes is most noticeable for New Englahd forest.

Forest Resources Series No. 20 Forestry Commission ofNew South Wales
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A detailed study of bird species dependent on forest habitats provides essential infonnation on the
factors which influence species composition of the avian community. For the purposes of analysis, a
suite ofbirds that depend on forest resources, and which do not occur regularly outside of forests, were
selected (see Appendix 3). An examination ofpresence/absence data alone suggests that overall
habitat usage by these species varies little between broad habitat types (see Appendix 2). In this
analysis, quantitative data for the 16 "forest dependent species" were modelled as in the previous
section in order to reveal important sources ofvariation in species richness and relative population
density.

(i) Species richness offorest dependent birds

When data from each plot is averaged across the four census periods, it is apparent that the richness of
forest dependent bird species per plot (total habitat) shows considerable variation across the study area
(see Table 8). It is important to note that these numbers do not represent the total species richness of
plots, but a relative index (achieved by equivalent search effort at each) by which comparisons can be
made.

Table 8. Relative species richness offorest dependent birds on study plots differing in Broad
Forest Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

rr.
Go> 1.3 2.0 1.2 1.3 1.4 1.4 2.2 1.3 0.3 1.5 0.5 1.3~
t) - 1.0 2.4 0.9 2.1 2.2 1.1 1.2 1.0 1.3 1.6 1.5;.:;l

~
- 2.6 1.3 1.7 2.0 0.8 1.4 0.5 0.9 0.8 0.9 1.7
- 2.0 1.6 1.4 1.6 1.8 1.2 1.5 1.3 1.2 0.3 0.8

Mean - 1.9 1.6 1.3 1.8 1.6 1.5 1.1 0.9 1.2 0.8 1.3

Mean 1.8 1.5 1.7 1.3 1.0 0.8 1.3

* Values represent the mean number of species detected within the general habitat at each of five points
over four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

The influence of Broad Forest Type, Management History and Altitude was investigated by the use of
ANOVA procedures. The results suggest that overall, species richness of forest dependent birds is
significantly influenced by Broad Forest Type (F=3.86 d.f.=3,39 P=0.016), but not by Management
History (F=0.205 d.f.=1,39 P=0.653) or Altitude (F=0.183 d.f.=1,39 P=0.671). In order to better
understand the nature of the obselVed variation, the data was analysed without Altitude as source of
variance. This increases the effective sample size and potentially allows for clearer patterns to
emerge.
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When these strata (combinations of Forest Type and Management History) are considered (One-way
ANOVA) there is a significant difference between strata (F=2.781 d.f.=6,38 P=0.024). The
assumptions behind the test are met (variances are not significantly different - Bartlett-Box Test,
F=0.304 P=0.935), however a non-parametric procedure was used for verification. Similar results
were achieved wJth mean ranks shown as bordering on significantly different (Kruskal-Wallis One
way ANOVA, X =12.15 n=45 P=0.059). The relative species richness of strata are shown in Table 9.

Table 9. Relative species richness offorest dependent birds on study plots differing in Broad
Forest Type and Management History.

Broad Forest Strata

Logged Unlogged Logged Unlogged Logged Logged Unlogged
New Dry Dry New Moist Rainforest Moist
England England

Mean* 0.8 1.0 1.3 1.3 1.5 1.8 1.7

Mean
Rank# 11.8 14.4 20.9 23.1 25.7 31.1 31.4

*
#

Lines indicate group means not significantly different at the 0.05 level (Multiple Range Test - Scheffe's
Procedure)
Kruskal-Wallis One-way Analysis of Variance.

Overall there is a significant difference in bird species richness (for forest dependent birds) between
plots that differ in respect to Broad Forest Type (ANOVA result), however the inclusion of
Management History in this analysis has produced a non-significant result. From a consideration of
the ranked means (Table 9) it is apparent that Rainforest and Moist forest (both logged and unlogged)
support the highest species richness of forest dependent birds. Logged New England forest had the
lowest species richness, with other categories falling between these limits. The effects of logging on
Moist forest would appear to be a slight dec~ase in bird species richness, with the opposite effect for
Dry forest. Logging would appear to lead to a decrease in species richness for New England forest.
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(ii) Population density offorest dependent birds

When data for forest dependent birds from each plot is averaged across the four census periods, it is
apparent that the number of individuals observ~d (within a 30 m radius at each point) on plots shows
considerable variation across the study area (see Table 10). It is important to note that these numbers
do not represent the total population density ofplots, but a relative index (achieved by equivalent
search effort at each) by which comparisons can be made.

Table 10. Relative population density of forest dependent birds on study plots differing in Broad
Forest Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

rI.l

~ 0.23 0.36 0.29 0.48 0.19 0.18 0.09 0.27 0.33 0.17 0.00 0.04
CJ - 0.35 0.23 0.24 0.21 0.09 0.18 0.25 0.05 0.16 0.29 0.10;g. - 0.27 0.27 0.15 0.33 0.06 0.15 0.11 0.00 0.19 0.47 0.12&! - 0.33 0.29 0.25 0.32 0.09 0.08 0.03 0.12 0.17 0.00 0.06

Mean - 0.33 0.27 0.28 0.26 0.11 0.13 0.17 0.13 0.17 0.19 0.08

Mean 0.31 0.28 0.18 0.15 0.15 0.19 0.08

* Values represent the mean number of individuals observed within a 30 m radius at each of 5 points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

The influence of Broad Forest Type, Management History and Altitude was investigated by the use of
ANOVA procedures. The results suggest that overall, bird population density is significantly
influenced by Broad Forest Type (F=3.21 d.f.=3,39 P=0.033), but not by Management History
(F=2.78 d.f.=1,39 P=O.103) and Altitude (F=1.21 d.f.=3,39 P=O.896). In order to better understand
the nature of the observed variation, the data was analysed without Altitude as source of variance.
This increases the effective sample size and potentially allows for clearer patterns to emerge.

When these strata (combinations of Forest Type and Management History) are considered (One-way
ANOVA) there is a significant difference between strata (F=3.027 d.f.=6,38 P=O.016). The
assumptions behind the test were just met (variances are not significantly different - Bartlett-Box Test,
F=2.093 P=0.051), however a non-parametric procedure was used for verification. Similar results
were achieved with mean ranks shown as significantly different (Kruskal-Wallis One-way ANOVA,
X2=15.5 n=45 P=0.017). The relative population density of study plots is shown in Table 11.
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Table 11. Relative population density of forest dependent birds on study plots differing in Broad
Forest Type and Management History.

Broad Forest Strata

Unlogged Logged Unlogged Logged Unlogged Logged Logged
New Dry Dry New Moist Moist Rainforest
England England

Mean* 0.08 0.15 0.15 0.19 0.18 0.28 0.31

Mean
Rank.# 10.3 17.7 18.5 21.0 22.6 31.8 37.1

*
#

Lines indicate group means not significantly different at the 0.05 level (Multiple Range Test - Scheffe's
Procedure)..
Kruskal-Wallis One-way Analysis ofVariance.

Overall there is a significant difference in the population density of forest dependent birds on plots that
differ in respect to Broad Forest Type, but Management History and Altitude do not appear to be
important sources ofvariation. Unlogged New England forest support the lowest population densities,
and Rainforest and logged Moist forest the highest. The other categories are intermediate between
these two.

The effects of logging on Dry forest would appear to cause a negligible change in population sizes,
while logging leads to a increase in Moist and New England forests. It is important to note that
community composition remained fundamentally the same across broad habitat types (see
Appendix 2). Changes in relative abundance could indicate that one common species was advantaged
by logging, or that species typical of open or altered habitats had invaded logged areas. This was not
the case in this study, with Broad Forest Type being the primary influence on species richness and
population density of birds known to be dependent on forest environments.
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(e) Species o/special concern

A number of bird species regarded to be of high conservation significance or "ofspecial interest" were
selected for detailed analysis.

(i) Red-browed Treecreeper

The Red-browed Treecreeper is a hollow nesting bird that occurs only in forested habitat, where it
forages largely on Eucalyptus trunks and branches (Noske, 1985). It was chosen for analysis because
it has a demonstrated need for non-interchangeable resources (tree hollows and foraging space) that
are related to forests. The Red-browed Treecreeper was recorded in all habitats except Rainforest
(Table 12).

Table 12. Total number ofRed-browed Treecreepers observed on study plots differing in Broad
Forest Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Alti~de Low High Low High Low High Low High Low High High High

~ 0 0 0 2 3 6 0 3 0 5 1 1
~ - 0 0 0 3 0 0 9 0 4 1 5

I - 0 1 0 3 0 0 0 0 2 0 2
- 0 0 0 0 0 0 0 0 2 0 4

Total - 0 1 2 9 6 0 12 0 13 2 12

Mean# 0.0 0.4 1.2 1.5 1.6 0.5 3.0

*
#

Values represent the total number of individuals observed within a 50 m radius at each of five points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest.

Expressed as mean number per plot for comparative purposes.

Overall there were 88 recorded observations ofRed-browed Treecreepers during plot-based survey.
Fifty-seven of these were within the plot boundaries (50 m of each "point" on the transect), with an
additional 31 records within the general habitat being sampled.

Numbers of individuals (observed within a 50 m radius of the observer) were insufficient for reliable
statistical analysis, however a number of trends are apparent. In the unlogged Broad Forest Types in
which it occurred, Red-browed Treecreepers were most abundant in New England forest and least
abundant in Moist forest The species was not recorded from Rainforest In New England forest,
which only occurred at high Altitude, it would appear that logging has substantially reduced the
numbers of the Red-browed Treecreeper. In Moist forest, the Red-browed Treecreeper was most
common on unlogged sites (15 records as opposed to 3). There was a tendency for low Altitude
unlogged Moist forest plots to have more individuals than logged plots. In Dry forest, Altitude had
considerable effect; no Red-browed Treecreepers were found at low Altitude on logged or unlogged
plots. There was no apparent effect oflogging on Dry forest plots (logged: 12 records, unlogged: 13
records).
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Given the substantial difference in bird numbers on logged and unlogged plots, patterns in the
distribution of the Red-browed Treecreeper could be one factor that caused the obselVed decrease in
species richness overall on logged plots (see Table 5).

(ii) Crested Shrike-tit

The Crested Shrike-tit was uncommon across the plots in this study. It occurred in low numbers in all
Broad Forest Types (fable 13).

Table 13. Total number of Crested Shrike-tits obselVed on study plots differing in Broad Forest
Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

~
0 0 3 0 0 0 0 1 0 0 0 0 1tU
u - 0 1 0 3 0 0 2 .1 0 0 0:.::l
fr - 2 2 0 1 2 0 0 0 0 0 0
~ - 0 0 0 5 0 0 0 0 0 0 0

Total - 5 3 0 9 2 1 2 1 0 0 1

Mean# 1.0 0.4 1.4 0.4 0.1 0.0 0.3

*
#

Values represent the total number of individuals observed within a 50 m radius at each of five points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest. .
Expressed as mean number per plot for comparative purposes.

Overall there were 48 recorded obselVations of the Crested Shrike-tit during plot-based survey.
Twenty-four of these were within the plot boundaries (50 m of each "point" on the transect), with an
additional 24 records within the general habitat being sampled.

Numbers of individuals (obselVed within a 50 m radius of the obselVer) were insufficient for reliable
statistical analysis, however a number of trends are apparent. The Crested Shrike-tit was most
common in unlogged Moist forest at low Altitude (nine records) and logged Rainforest at high
Altitude (five records). It was obselVed in logged Moist forest at low Altitude (three records), but not
at high Altitude. Conversely, it was recorded in high Altitude logged Dry forest, but not in high
Altitude unlogged Dry forest. It was present in both logged and unlogged low Altitude Dry forest.
One individual was recorded in unlogged New England forest. The species was also recorded in the
general habitat surrounding a plot in low Altitude logged Rainforest (RLLl).

(iii) Glossy Black Cockatoo

The Glossy Black Cockatoo is an obligate casuarina feeder and hollow nester (Shields and Crome,
1992). This species is currently considered to be endangered in New South Wales and is listed in
Part 2 "vulnerable and rare" ofthe (Interim) Schedule 12 of the National Parks and Wildlife Act. Its
distribution and conservation are therefore of special concern to forest management. In addition, it has
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a slow rate of reproduction, and recruitment into the population is low. In this sUlVey it was recorded
on plots in Moist and Dry forest (Table 14), and in the general habitat within all Broad Forest Types
(Appendix 2).

Table 14. Total number of Glossy Black Cockatoos obselVed on study plots differing in Broad
Forest Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

c:IJ

~ 0 0 0 0 0 9 0 0 0 0 0 0
C) - 0 0 0 0 0 9 0 0 0 0 0:=
fr - 0 0 2 2 0 0 0 0 0 0 0
~ - 0 2 0 4 0 0 0 0 0 0 0

Total - 0 2 2 6 9 9 0 0 0 0 0

Mean# 0.0 0.5 1.9 1.1 0.0 0.0 0.0

*
#

Values represent the total number of individuals obselVed within a 50 m radius at each of five
points over four visits (n=20). Replicate sites were not available within low-altitude Rainforest.
Expressed as mean number per plot for comparative purposes.

Overall there were 55 recorded obselVations of Glossy Black Cockatoos during plot-based sUlVey.
X Twenty-eigh!: of these were within the plot boundaries (50 m of each "point" on the transect), with an

additional 27 records within the general habitat being sampled.

Numbers of individuals on plots (obselVed within a 50 m radius of the obselVer) were insufficient for
reliable statistical analysis, however a number of trends are apparent. The Glossy Black Cockatoo was
most common in unlogged Moist and logged Dry forests at high Altitude (nine records each). It was
obselVed in low numbers in logged Moist forest at low and high Altitude (each with two records).
While there were no plot-based records for Rainforest, New England forest or unlogged Dry forest
plots, individuals were obselVed within the general habitat in unlogged Dry forest (DUH6, DUL7),
logged New England forest (NLH3) and unlogged New England forest (NUHI). As would be
expected, it was not found in Rainforest and numbers in New England forest, where essential food
resources are scarce or absent, were low.

Forestry Commission of New South Wales Forest Resources Series No. 20



-21-

(iv) White-bellied Cuckoo Shrike

Fauna Survey, Wingham Management Area,
Port Macquarie Region Part 2. Birds

The White-bellied Cuckoo Shrike is included in this report to illustrate an unusual situation with
regard to weather conditions during this survey. Nonnally to be expected as uncommon in the region,
it occurred with some regularity in this study (see Table 15).

Table 15. Total number ofWhite-bellied Cuckoo Shrikes observed on study plots differing in
Broad Forest Type, Management History and Altitude*.

Broad Forest Types

Rainforest Moist forest Dry forest New England

History Logged Logged Unlogged Logged Unlogged Logged Unlogged

Altitude Low High Low High Low High Low High Low High High High

l:'.l

~ 0 0 0 0 0 0 0 0 3 0 0 1
0 - 0 0 0 0 0 1 0 0 0 0 0.-....

0fr - 0 0 0 0 4 2 0 0 1 0
~ - 0 0 0 0 0 0 0 0 2 0 0

Total - 0 0 0 0 4 3 0 3 3 0 1

Mean# 0.0 0.0 0.5 0.4 0.8 0.0 0.3

#

Values represent the total number of individuals observed within a 50 m radius at each of five points over
four visits (n=20). Replicate sites were not available within low-altitude Rainforest..
Expressed as mean number per plot for comparative purposes.

Overall there were 26 recorded observations of White-bellied Cuckoo Shrikes during plot-based
survey. Fourteen of these were within the plot boundaries (50 m of each "point" on the transect), with
an additional 12 records within the general habitat being sampled.

Numbers of individuals (observed within a 50 m radius of the observer) were insufficient for reliable
statistical analysis, however a number of trends are apparent. The White-bellied Cuckoo Shrike was
not recorded on plots in Rainforest and logged Moist forest. It was recorded in unlogged Moist forest,
logged and unlogged Dry forest, and unlogged New England forest. Although records are too low to
show definite patterns, there were more observations in unlogged forest (eight records) than in logged
forest (three records).

(f) Nocturnal birds

Results from the plot based survey are presented in Table 16. The results of the general survey and
opportunistic observations were noted previously (see 1(b) Road survey - nocturnal birds).

The Sooty Owl was heard calling adjacent to plots in logged Dry forest (DLH3), logged Moist forest
(MUL5) and unlogged New England forest (NUH2), and observed in unlogged Moist forest (MUL7)
during nocturnal bird surveys.
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The Masked Owl was observed in logged Dry forest (DLIA), unlogged Dry forest (DOO6), and
unlogged New England forest (NUH6) during nocturnal bird surveys.

The Powerful Owl was observed on plots in logged New England forest (NLH2, NLH3) during
nocturnal su~am1 observed roosting on plots in unlogged Dry forest (DOOl) and unlogged
Moist fo t (MULl) du . g diurnal bird surveys.

Table 16. Total number oflarge owlslnocturnal birds recorded in habitats differing in Broad
Forest Type and Management History.

Broad Forest Strata

Rainforest Moist forest Dry forest New England
Logged Logged Unlogged Logged Unlogged Logged Unlogged

Sooty Owl 0 0 2c,n IC 0 0 lC

Masked Owl 0 0 0 In In 0 In

Powerful Owl 0 0 Id 0 Id 2c 0

BoobookOwl lC 2c 6c 3c 3c lC 3
c

Tawny Frogmouth 0 0 0 0 0 0 lC

Owlet Nightjar 0 0 0 0 In 0 0

c - heard calling (night) d - seen (day) n - seen (night)

The Boobook Owl was heard calling in the vicinity of piots in logged Rainforest (RLH3), logged
Moist forest (MLH3, MLL5), unlogged Moist forest (MOHl, MUH2, MOO?, MUL2, MUL3,
MUL5), logged Dry forest (DLH3, DLH4, DLH6), unlogged Dry forest (DOOl, DOO4, DOO5),
logged New England forest (NLH3), and unlogged New England forest (NUH2, NUHS, NUH6).

The Tawny Frogmouth was heard calling in unlogged New England forest (MUH2), and the Owlet
Nightjar was inadvertently captured in a tree-mounted "Elliot" trap in unlogged Dry forest (DOOl).

3. Specialised Survey

The Rufous Scrub-bird Atrichornis rufescens is currently considered to be endangered in New South
Wales and is listed in Part 2 "vulnerable and rare" of the (Interim) Schedule 12 of the National Parks
and Wildlife Act. Although eight areas ofpotentially suitable habitat (see Ferrier, 1985) were
censused for the species (using play-back of taped calls to elicit responses), no individuals of this
species were detected.
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1. General Survey

An inventory of the regional avifauna, compiled through literature review, indicated that 162 bird
species have previously been recorded or listed as "expected" within habitats in and around the
Wingham Management Area. A number of these species however reflect "possible" occurrences, or
require habitats not found in the Management Area. This survey detected 111 species overall, 6 of
which were new records for the re~on-:§pe1:i~usly recorded were the Grey Teal,
Hardhead, Common Bronzew' , Gang-gang CockatQ.Q.s.Bfown Honeyeater and White-browed
Woodswallow. The Masked 1had onl eOOflt:J.y1:)een recorded from Riamukka State Forest to the
west of the Management Area (Clayton, 1992), and was recorded in Knorrit, Bulga and Doyles River
State Forests during this study.

Of the 111 species detected, 95 were recorded in or adjacent to pennanent plots established in habitat
defined according to Broad Forest Type, Altitude and Management History. A further 11 species were
recorded through opportunistic sightings across a range of habitats in the general area: Brown Falcon,
Wompoo Pigeon, Topknot Pigeon, White-headed Pigeon, Common Bronzewing, Pheasant Coucal,
Noisy Pitta, Tree Martin, Willie Wagtail, Brown Honeyeater and Torresian Cr~w. Two species of
owl, Southern Boobook Owl and Tawny Frogmouth, were heard calling or observed across a broad
range of habitats, and these and other nocturnal species are considered later in the discussion.

Overall, a diverse avian community was recorded by this study, comprising mainly forest generaIist
species. Only one introduced species (the Common Starling) was recorded. Although there was afull
representation of native species in the Management Area, there were no species of special
conservation interest that were confined to it

Due to lack ofpennanent standing water and swamps, waterfowl (Anserifonnes, Podicpedidae,
Phalacrocoracidae) and wading birds (Ardeidae, Ciconiidae, Charadriidae, Scolopacidae) were not
well represented (Appendix 1). The presence ofdams built by the Forestry Commission for fire
control purposes is responsible for most of this habitat that does occur in the Wingham Management
Area. Three species of waterbird, Grey Teal, Hardhead and Maned Duck, were observed at dams. It
can be expected with that there will be little effect on these species from proposed management
options for logging.

Insectivores (primarily Muscicapidae and Acanthizidae) and honeyeaters (Melaphagidae) were the
most common birds recorded on the general survey, with 35 species recorded from these three
families. Most are ubiquitous birds of the canopy and shrub layer of vegetation. Little change from
logging can be expected in general species occurrence of this group due to rapid regeneration typical
of Moist, Dry and New England forest. Due to the lack of cool temperate rainforest, the occurrence of
the Olive Whistler in the Management Area is unlikely, although it has been reported nearby at higher
altitudes within Werrikimbe National Park and Mt. Seaview Nature Reserve (see Appendix 1)..

Granivores and frugivores (primarily Psitaccifonnes and Columbidae) comprised another large suite of
species found within the Management Area. Few fruit eating pigeons were recorded in this study,
although they were found in other surveys nearby. This reflects the greater proportion of rainforest to
eucalypt forest in the other areas, particularly in Mount Boss State Forest. Impact on fruit eaters
should be positive in the long tenn, in that there is no proposed logging of rainforest, and areas that
have been logged in the past are in various stages of recovery. The Wonga Pigeon was particularly
abundant and widespread in the Management Area, being reported from all broad habitats except
logged Rainforest (Appendix 2). This species has been reported from all National Pa.rlcs and Reserves
in the region (see Appendix 1).

Parrots are obligate hollow dwellers, and most feed primarily on either seed or nectar, supplementing
their diet with insects and their larvae (Forshaw, 1981). Food resources should rapidly stabilise in
logged areas, but the hollow resource will take longer to recover. However, no species recorded in
the survey could be expected to be eliminated from the Management Area; most were common and
widespread. The Glossy Black-Cockatoo and Sulphur-crested Cockatoo were recorded in all Broad
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Forest Types, both logged and unlogged. The Yellow-tailed Black Cockatoo and Gang-gang
Cockatoo were recorded in all Broad Forest Types except Rainforest. Habitat tree retention within
logged coupes should maintain this suite of species at the local scale and, with the exception of the
Gang-gang Cockatoo, they have all been recorded from National Parks and Reserves in the region

2. Plot-based Survey

While the "general survey" contributed to an inventory of species, the stratification of the
Management Area according to Broad Forest Type, Altitude and Management History and the
establishment ofpermanent survey plots, allowed for a quantitative assessment of the avifauna. Ofthe
111 species detected overall, 97 (87%) were recorded on or near plots established in defmed habitat
types. While also contributing to the general inventory of the avifauna within the Management Area,
the plot-based data provides infonnation on the distribution of species across the range of available
habitats. Although some caution must be used in the interpretation of these data, due to lack of
temporal replication, general distribution patterns can be detennined for many species.

(a) Patterns ofdistribution

Two raptors of interest were encountered, the Pacific Baza and the Grey Goshawk. The Pacific Baza
is at the southern limit of its range, and was detected in logged Rainforest and unlogged New England
forest. The Pacific Baza had previously been recorded from Chichester State Forest to the south of the
Management Area (Hines, 1991). The Grey Goshawk was recorded in all habitats except logged
Moist forest. The relative abundance of this species is notable; it may bear some relationship to the
relatively widespread status of the Sulphur-crested Cockatoo, the latter being a frequent prey item of
thefonner.

The Painted Button-quail was detected on plots in logged Dry and logged Moist forest This species
has previously been recorded from Werrikimbe National Parlc and Doyles River State Forest The rare
Black-breasted 'Button Quail was not detected and the Management Area is well south of the expected
range of this species.

Although only two species ofPigeons were detected, these were common to abundant. The Brown
Cuckoo-dove was found in all habitats and is widespread in the region. The Wonga Pigeon was
detected in all habitats except logged Rainforest and is similarly widespread (see Appendix 1).

. Robins, Flycatchers and Thrushes were well represented on all study plots, with species preferring
moist conditions predominating (Black-faced Monarch, Rose Robin, for example). The Brown
Flycatcher (Jacky-Winter) was found on only two plots (in unlogged Moist and unlogged New
England forest), and the Flame Robin was not encountered at all. Both of these species are typical of
drier, open habitats, and have been reported from Werrikimbe and Woko National Parks, and Mt.
Seaview Nature Reserve (see Appendix 1). The Pale-Yellow Robin, a moist forest interior specialist,
was found on logged and unlogged Moist forest plots as well as logged Rainforest. This species has
been reported from Werrikimbe and Woko National Partes, Mt Seaview and Boorganna Nature
Reserves, and Chichester State Forest.

The Logrunner (Southern Chowchilla) was found in most habitats in the Management Area, absent
only from unlogged Dry and New England forest. This species is dependent on understorey
components of forested habitat and appears not to have been disadvantaged by past management
practices. This species is well represented in National Parks and Nature Reserves in the region. The
Spotted Quail-thrush was uncommon, found only in unlogged Dry and New England forest. Also a
ground foraging species, it prefers more open understorey, and was seen on recently burned plots in
unlogged Dry forest (DUH5 and DUH6). In a similar study to the south, this species was much more
abundant, occurring commonly in Dry forest with a very open understorey in the Mt Royal
Management Area, north of Singleton (Shields et al., 1991). Within the region, this species has been
reported from Werrikimbe and Woko National Partes, Mt Seaview Nature Reserve and Chichester
State Forest (see Appendix 1). It was previously recorded from dry habitats in Enfield State Forest
within the Management Area (Smith, 1991).
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The full suite of Fairy Wrens, Thombills, Scrubwrens and Warblers that could be expected were
encountered. The Variegated Fairy Wren was common in all habitats except Rainforest, while the
Superb Fairy Wren was less common, being found in unlogged Dry, unlogged Moist, and logged and
unlogged New England forest. The Acanthizidae was best represented by those species, preferring
mesic conditions (Brown Gerygone, Large-billed Scrub-wren, for example). The Brown Gerygone
was found on plots in all Broad Forest Types. both logged and unlogged. The Large-billed Scrub
wren was found in logged Dry, logged and unlogged Moist, logged New England forest and logged
Rainforest. Species preferring more xeric conditions were less common (White-throated Gerygone,
Buff-romped Thombill). The White-throated Gerygone was only found in logged Dry forest, and the
Buff-romped Thombill in unlogged Moist forest (see Appendix 2).

Honeyeaters made up another large group of species detected during the plot-based survey. Most are
common species of the canopy and sub-canopy of eucalypt forest. The Scarlet Honeyeater, generally
considered a rainforest specialist (Longmore, 1990), was recorded in all Broad Forest Types, both
logged and unlogged. The presence of mesic understorey in gullies throughout the study area could
explain the broad distribution. This is a southern stronghold of this species.

The Family Paradisaeidae was well represented on the plot based survey (Appendix 2), with the Satin
Bowerbird, Regent Bowerbird, Green Catbird and Paradise Rifle-bird widely distributed. The
Paradise Rifle-bird, another "rainforest specialist". was recorded in all Broad Forest Types, both
logged and unlogged, except unlogged Dry forest. The Regent Bower-bird was found in logged Moist
forest, logged New England forest, and logged Rainforest. The Green Catbird was found in all Broad
Forest Types, both logged and unlogged, unlogged Dry forest These three species occur uncommonly
to the south of this area, and the Management Area comprises a secure refuge under the present
management regime.

(b) Species richness

Overall, numbers ofbird species recorded from unlogged Moist forest (70) were slightly higher than
that from unlogged Dry forest (65), using equivalent search effort. Logged areas of these Broad Forest
Types recorded 60 and 66 species respectively. Logged and unlogged New England forest recorded
the same species richness overall (59). Logged Rainforest had the lowest overall species count (50),
yet this was achieved with the least relative search effort (see Appendix 2). In order to accurately
determine the influence of Broad Forest Type, Altitude and Management History, it is necessary to
consider data which were obtained with equivalent search effort. The results from "plot-based" and
"total habitat" surveys allow these comparisons to be made.

When plot-based data derived from equivalent search effort are examined quantitatively, there is a
significant difference in bird species richness between plots that differ in Broad Forest Type, but
Management History and Altitude are not important sources of variation. The forests with moist
conditions (logged Rainforest, logged and unlogged Moist forest) supported the highest number of
bird species per plot, regardless of logging history, while the lowest number of bird species per plot
were found in drier forests (logged New England, logged and unlogged Dry forest). This no doubt
reflects the increased productivity, complexity and structural diversity of niche resources present in
moist habitats as opposed to drier areas which have less s~ctural complexity.

With respect to comparisons within Broad Forest Types, there was no indication that past logging
practices had changed the richness ofbird communities. The relatively low rate of disturbance, and
the time since logging (1Q-30 years) are factors that allow the same number ofbird species to occupy
logged habitat. Given that there is a high rate of tree retention within logged areas, these results are to
be expected for the entire bird community. Other results might be expected for forest-dependent birds,
and this topic is discussed in part (d) below.

Species richness measured across the total habitat gives a broad picture of the avian community. That
is, the values for species richness are derived from both "plot-based" and "general sUlvey" within
dermed habitat types. The data from this measure indicate there is a rich and diverse avian community
across the entire study area. Analysis revealed no significant differences in species richness between
habitats differing with respect to Broad Forest Type or Altitude. Management History had a weak.
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influence, primarily in New England forest where logged habitat had, on average, less species than
unlogged habitat. The results from this wide-scale measure of the avian community support the more
detailed measurement for the plot-based data as discussed above. From both measures, it can be
concluded that moist habitat conditions support a richer bird fauna than dry habitats, irrespective of
altitude, and that past logging practices have had minimal impact on the long-term diversity of these
environments.

(c) Population density

The measure of population density in many respects is dependent upon the numbers of the "super
abundant" and ubiquitous species that are present on all study plots. These species include Striated
Thombill, Grey Fantail, Brown Gerygone (Moist forest plots) and Black-faced Monarch. These
results therefore give some indication of the productivity of the various Broad Forest Types and
treatments in terms ofavian biomass. It worthy ofnote that the Black-faced Monarch was present in
high numbers in all Broad Forest Types and treatments. This species is an insectivore that is
considered forest dependent and sensitive to disturbance (Boles, 1989).

Analysis revealed that Broad Forest Type was an important source ofvariation, and that Altitude and
Management History were not. Rainforest and Moist forest support the highest population densities
and Dry and New England forests the lowest. Within particular Broad Forest Types, past management
practices have had some effect on bird population densities. Three of the four highest measures of
population density were recorded in logged forest (logged New England, logged Rainforest and logged
Moist forest). Disturbance to the canopy in the past has probably allowed a more complex shrub layer
to develop, which can provide more abundant food resources and nesting cover. The other high count
was recorded in unlogged Moist forest which has a relatively thick understorey in its natural state.

(d) Forest dependent birds

Examination of species richness and population density alone does not provide a clear understanding
ofhow bird communities are structured, and how this structure might be influenced by management
practices. A detailed study of bird species dependent on forest habitats provides essential information
on the factors which influence species composition of the avian community.

(i) Species richness offorest dependent birds

Overall, no species that were detennined to be "forest dependent" had been eliminated from any broad
habitats types by past management practices. The effects of logging recorded in this study indicate
that the capacity to retain a wide range species after logging is great. Broad Forest Type rather than
Management History was shown to have a significant effect on species richness of this group. It is
apparent that Rainforest and Moist forest (both logged and unlogged) support the highest species
richness of forest dependent birds. The relatively light nature of the logging operation sampled
(selective logging as opposed to clear-felling), the long recovery time and presence of nearby reserves
of undisturbed forest are the factors most likely to be influencing these results.

(ii) Population density offorest dependent birds

When the population density of these forest dependent species was considered, a similar result was
obtained. Moist environments (Rainforest and Moist forest) supported the highest population
densities. The effects of logging on Dry forest would appear to cause a negligible change in
population sizes, while logging leads to an increase in Moist forest and New England forest. This
probably reflects the increase in plant species richness and increased primary productivity that follow
logging. It is important to note that species richness and composition remained the same across
treatments. A simple increase in abundance could indicate that one common species was advantaged
by logging, or that species typical of open or altered habitats had invaded logged areas. This was not
the case in this study.
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D

A number of bird species regarded to be ofhigh conservation significance or "of special concern"
were selected for detailed analysis.c>

• (i) Red-browed Treecreeper

In Moist forest, the Red-browed Treecreeper was most common on unlogged sites (15 records as
opposed to 3), most likely as a response to the increased number of stems and hollows in unlogged
forest providing increased foraging and nesting opportunities. There was little apparent effect
attributable to Altitude in Moist forest. In Dry forest, Altitude had considerable effect; no Red-browed
Treecreepers were found at low Altitude sites on logged or unlogged plots. Alternatively, logging had
little effect on Dry sites (12 records logged, 13 unlogged). This could reflect the combined effect of
fewer stems per hectare in natural condition and the lighter logging usually practised in these areas.
One site in particular (DLH4) was logged at low intensity and recorded high numbers ofTreecreepers
(9). In New England Blackbutt forest, which only occurred at high Altitude, logging apparently
reduced the numbers of, but did not eliminate, the Red-browed Treecreeper. Logged plots where this
species was recorded had been logged both intensively (NLH2 -logged 1983/4) and less intensively
(NLH3 -logged 1960/1), suggesting that Management History was not the only factor concerned, and .
that site-specific habitat elements may be involved. Both plots had a dry sclerophyll understorey
(Binns and Chapman, 1992) and in this regard were structurally similar to the unlogged sites sampled.

"" This species is currently adequately conserved regionally within Werrikimbe National Park,
Boorganna and Mt. Seaview Nature Reserves. These pennanent reserves contain similar habitat to the
Wingham Management Area, and these reserves and retained habitat within the Management Area
will maintain the species in these multiple use forests....

, (ii) Crested Shrike-tit

The Crested Shrike-tit is a (relatively) large insectivore that forages and nests in forested
environments, both rainforest and sclerophyll (Boles, 1989). Although it is not dependent on east
coast forests (it occurs through out the continent in habitats ranging from dry woodland to well
wooded gardens), it is dependent upon arboreal resources, and does not occur in cleared areas.
Nowhere truly abundant, the Crested Shrike-tit was uncommon across the plots in this study, and
occurred in low numbers on all Broad Forest Types and treatments. Rainforest and Moist forest at low
Altitude would appear to be the most important habitat for this species. At high Altitude, the species
was virtually absent from New England forest, and found only in logged Dry forest.

In a recent study in the Glen Innes area, Smith (1992) found a preference for unlogged habitat in
generally similar Forest Types for this species. In foraging studies in the southeast ofNew South
Wales, also in generally similar Forest Types to the high Altitude sites in this study, the Crested
Shrike-tit was found to forage extensively on the hanging barlc of eucalypts (Recher et al., 1985). The
use of logged Rainforest in this study indicates that the Crested Shrike-tit uses that habitat extensively
when it is present, and may not be dependent on eucalypt resources in those areas. In this study,
logging appeared to reduce populations but not eliminate the species in Moist forest. In Dry forest,
logging was not a factor in the recorded species distribution at high Altitude.

,J This species is currently adequately conserved regionally within Werrikimbe National Park, and
Boorganna and Mt. Seaview Nature Reserves. These pennanent reserves contain similar habitat to the
Management Area, and in addition to maintaining regional populations, provide a source of Crested
Shrike-tits for recolonisation of regenerating forest areas.•

• (iii) Glossy Black Cockatoo

The Glossy Black Cockatoo is currently considered to be endangered in New South Wales and is listed
in Part 2 "vulnerable and rare" of the (Interim) Schedule 12 of the National Parlcs and Wildlife Act.
This species is an obligate casuarina feeder and hollow nester (Shields and Crome, 1992).
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On the two unlogged Moist forest plots where the Glossy Black Cockatoo occurred at low Altitude,
casuarinas were abundant on adjacent dry slopes, although feed trees were absent on the individual
plots (R. Webster, pers. comm.). One unlogged Moist forest plot at high Altitude had a high number
of records (9). This plot had an open understorey with casuarina, and had been recently burnt, opening
the casuarina seed. Both of the logged Moist forest sites that supported Glossy Black Cockatoos had
casuarina in the understorey, as did the logged Dry forest plot which had nine records: The Glossy
Black Cockatoo was not recorded from unlogged Dry forest.

If

The distribution of the Glossy Black Cockatoo in the Management Area is apparently, and logically,
linked to the distribution of casuarina feed treesPWithin the Management Area casuarina is
widespread and often abundant. The two species represented here, the black sheoak Allocasuarina
littoralis and the forest oak Allocasuarina torulosa were recorded on more than 50% ofthe sUlVeyed
flora study plots (Binns and Chapman, 1992). Casuarina represent colonizing species that are
advantaged by periodic disturbance. It is expected that food resources should be maintained through
most regimes of current forest management, although nesting resources in large trees are required.
The conselVation strategy proposed for the Wingham Management Area (Troyard Pty. Ltd., 1992) will
protect this element of the habitat of the Glossy Black Cockatoo through the development of an
extensive networlc of filter strips, wildlife corridors and conselVation zones. These measures, in
conjunction with the retention ofhollow-bearing "habitat" and unmerchantable trees in current and
future logging operations, should ensure the continued sUlVival of viable populations throughout the
Management Area. Techniques for locating nest trees are available (M. Oout, pers. comm.) allowing
this habitat resource to be protected from disturbance. -The Glossy Black Cockatoo is currently
adequately conselVoo within Werrikimbe and Woko National Pades, and Mt. Seaview Nature ReselVe
in the region. ('

(iv)" White-bellied CuckooBhrike

·E>The White-bellied Cuckoo Shrike is an uncommon bird in eastern forests of New South Wales
(Kikkawa, 1974), although in this study it occurred with some regularity. Records are too low to show
qefmite patterns, however there were more obselVations in unlogged forest than in logged forest. The
White-bellied Cuckoo Shrike forages primarily in the canopy, which is more compiete in undisturbed
forest than in logged forest. The relatively high numbers in the study area, in comparison to other
eastern forests, could be due to extended dry conditions in the inland. ObselVations in this study were
confined to the western part of the Management Area; there were no records east of Knodingbul Road.

&) This species is recorded on checklists from Werrikimbe and Mt. Seaview Nature ReselVe in the
region, and is well conselVed in other parts of its range.

3. Nocturnal Birds

& Given the large home range of forest owls (Fleay, 1968), the low numbers of records frOm the plot
based sUlVeys are to be expected.QThe Sooty Owl was heard calling adjacent to plots in logged Dry
forest, logged Moist forest and unlogged New England forest, and obselVed in unlogged Moist
forest during nocturnal bird sUlVeys. The Masked Owl was obselVed in logged Dry forest, unlogged
Dry forest, and unlogged New England forest during nocturnal bird sUlVeys. The Powerful Owl was
obselVed on plots in logged New England forest during nocturnal sUlVey, and was obselVed roosting
on plots in unlogged Dry forest and unlogged Moist forest during diurnal bird sUlVeys.

These three large owls were widely distributed throughout the study area. They were not recorded in
Rainforest, although this is a primary habitat of the Sooty Owl (Kavanagh, 1991), and there was no
obvious trend in the data in other regards. Large owls were recorded in all other Broad Forest Types
and treatments. Although the total number of records is too small to draw definitive conclusions, these
data indicate that large owls are relatively common throughout the study area. This assertion is
supported by the data from the general sUlVey and other records from road sUlVey within the
Management Area and adjacent forests (S. Debus,pers. comm.; Smith, 1991; Scotts, 1992).
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The distribution and conseIVation oflarge owls in the study area in relation to management practices
are closely tied to foraging and nesting resources. The primary prey of the Sooty and Powerful Owls
consists ofmedium to large sized arboreal marsupials. Powerful Owls are also known to prey upon
the Grey-headed Flying Fox (Davey, 1992). The Masked Owl takes a variety of prey species, but
feeds largely on medium to small terrestrial mammals. Populations of these prey species are
widespread across the study area and strategies have been proposed to assure their continued
persistence (see Truyard Pty. Ltd., 1992; York, 1992). There is a large colony of the Grey-headed
Flying Fox at Wingham, to the south-east of the Management Area, and they are thought to be likely
seasonal visitors to these forests (Richards, 1992).

The Sooty Owl Tyto tenebricosa is currently considered to be endangered in New South Wales and is
listed in Part 2 ''vulnerable and rare" of the (Interim) Schedule 12 of the National Parks and Wildlife
Act. It is considered to be an ecological specialist, with poor recovery potential after disturbance, and
is regarded as sedentary, with large home range requirements (Schodde and Mason, 1980). This
species has also been reported from Werrikimbe National Park (see Appendix 1), Doyles River State
Forest (Hines, 1991) and Enfield State Forest (S. Debus, pers. comm.) within the region, and from
Nowendoc State Forest to the west (Clayton, 1992). The Powerful Owl has been reported from
Werrikimbe National PaIk (Appendix 1) and Enfield State Forest (S. Debus, pers. comm.; Scotts,
1992), while the Masked Owl has only recently been reported from the region (Riamukka State Forest
- Oayton, 1992). All three species require large tree hollows for nesting, and results of this suIVey
suggest that the Powerful Owl prefers unlogged forest for.daytime roosting sites. Powerful Owls have
been reported from mid to late-successional stage forest and uneven-aged forest, but not from forest
with a development age ofless than 70 years (Davey, 1992). The same study recorded Sooty and
Masked Owls in forest with developmental ages in excess of 60 years. Milledge et al. (1991) foundl
no difference between the number of sites where Sooty Owls were reported in forest 50-80 years old,
and forest in excess of 165 years developmental age. In a recent study within similar forest near Glen
Innes, Powerful Owls were found in regenerating forests of a wide variety of age classes (Kavanagh,
pers. comm.).

A
The conseIVation strategy proposed for the Wingham Management Area (Truyard Pty. Ltd., 1992) will
protect both the prey and nesting resources of the larger owls through the development of an extensive
network. of filter strips, wildlife corridors and conseIVation zones. These measures, in conjunction
with the retention ofhollow-bearing "habitat" and unmerchantable trees in current and future logging
operations, should ensure the continued sUIVival of viable populations throughout the Management
Area. Regional reseIVes should provide secure nesting resources in areas adjacent to the Management
Area. ~

The Boobook Owl is widespread and common in the Management Area. It was heard calling in the
vicinity of plots in logged Rainforest, logged Moist forest, unlogged Moist forest, logged Dry forest,
unlogged Dry forest, logged New England forest, and unlogged New England forest. Ithas been
recorded from all National Parks and ReseIVes in the region, except Mt. Seaview Nature ReseIVe, and
is considered to be adequately conseIVed.

The Tawny Frogmouth was heard calling in unlogged New England forest, and heard and obseIVed in
a number of locations throughout the Management Area. This species has been reported from
Werrikimbe and Woko National Parks, and Doyles River, Chichester and Enfield State Forests, and is
considered to be widespread and adequately conseIVed. The Owlet Nightjar was recorded from
unlogged Dry forest in this study and was heard calling in a number of locations throughout the
Management Area. This species has been reported from Werrikimbe National Park, and Doyles River
and Enfield State Forests (Hines, 1991; Smith, 1991), and is considered to be adequately conseIVed
within the region.
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"The Rufous Scrub-bird Atrichornis rufescens is currently considered to be endangered in New South
Wales and is listed in Part 2 "vulnerable and rare" of the (Interim) Schedule 12 of the National Parks
and Wildlife Act.6 This species has been recorded from Werrikimbe National Parlc (see Appendix 1)
and Mount Boss State Forest (Holmes, 1982; Shields et al., 1985) to the north of the study area, and in
the Barrington Tops area to the south (Ferrier, 1985). A number of recent sightings have been made
during Forestry Commission surveys in the Mount Boss area (R. Jordan, pers. comm.). Although eight
areas ofpotentially suitable habitat were censused for the species during this fauna survey, no
individuals were detected.49It is considered, at this stage, that habitats are unsuitable for the Rufous
Scrub-bird within the Management area, however this species should be considered a ''possible''
resident during ongoing fauna monitoring programs.,t!>
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Appendix 1.

Zoological name

Regional bird list (including current sUlvey).

Common name Data source
1 2 3 4 5 678

Family PODICIPEDIDAE : Grebes
Tachybaptus novaehollandiae Australasian (Little) Grebe +

Family PHALACROCORACIDAE : Connorants
Phalacrocorax melanoleucos Little Pied Connorant +
Phalacrocorax sulcirostris Little Black Connorant + +
Phalacrocorax carbo Black Connorant +

Family ARDEIDAE : Herons, Egrets and Bitterns
Ardea pacifica Pacific (White-necked) Heron +
Ardea novaehollandiae White-faced Heron + +
Ardeola ibis Cattle Egret +

Family CICONIIDAE : Storks
Xenorhynchus asiaticus Black-necked StoIk (Jabiru) +

Family PLATALEIDAE : Ibises and Spoonbills
Threskiornis spinicollis Straw-necked Ibis +

Family ANATIDAE:· Swans, Geese and Ducks
Anas superciliosa Pacific Black Duck + +
Anas gibberijrons Grey Teal +
Aythya australis Hardhead (White-eyed Duck) +
Chenonetta jubata Maned (Wood) Duck + + +

+

+

+

Family ACCIPITRIDAE : Kites, Hawks, Eagles and Harriers
Elanus notatus Black-shouldered Kite
Aviceda subcristata (pacific Baza) Crested Hawk

. Haliastur sphenurus Whistling Kite
Accipiter ci"hocephalus Collared Sparrowhawk
Accipiter novaehollandiae Grey Goshawk
Accipiterjasciatus Brown Goshawk
Hieraaetus morphnoides Little Eagle
Haliaeetus leucogaster White-bellied (breasted) Sea-eagle
Aquila audax Wedge-tailed Eagle

Family FALCONIDAE : Falcons and Kestrels
Falco subniger Black Falcon
Falco peregrinus Peregrine Falcon
Falco berigora Brown Falcon
Falco cenchroides Australian (Nankeen) Kestrel

Family MEGAPODIIDAE : Mound-builders
Alectura lathami Australian Brush-tuIkey

Family TURNlCIDAE : Button Quails
Turnix varia Painted Button-quail

Family CHARADRIIDAE : Plovers and Dotterels
Vanellus miles Masked (plover) Lapwing

ForestIy Commission of New South Wales
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+
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Data source
I 234 5 678

Family SCOLOPACIDAE : Tumstones, Curlews, Snipe and Sandpipers
Gallinago hardwickii Latham's (Japanese) Snipe +

+ + +
+ + + + +
+ + + + +

+ +
+ + + +

+

Family COLUMBIDAE : Pigeons and Doves
Ptilinopus magnificus Wompoo (Pigeon) Fruit-dove
Loplwlaimus antarcticus Topknot Pigeon
Columba leucomela White-headed Pigeon
Streptopelia chinensis Spotted Turtle-dove
Macropygia amboinensis Brown Cuckoo-dove (Brown Pigeon) +
Geopelia striata Peaceful Dove
Chalcophaps indica Emerald Dove
Phaps chalcoptera Common Bronzewing
Phaps elegans Brush Bronzewing
Leucosarcia melanoleuca Wonga Pigeon

+ + +
+ +

+

+

+

+ +

of + +

+ + + +
+ + + + + + + +
+

Family CACATUIDAE : Cockatoos
Calyptorhynchus lathami Glossy Black-Cockatoo
Calyptorhynchus junereus Yellow-tailed Black-Cockatoo
.CallocephalonJimbriatum Gang-Gang Cockatoo
Cacatua roseicapilla Galah
Cacatua galerita Sulphur-crested (White) Cockatoo

Family LORllDAE : Lorikeets and Allies
Triclwglossus haematodus Rainbow Lorikeet
Triclwglossus chlorolepidotus Scaly-breasted Lorikeet
Glossopsitta pusilla Little Lorikeet

+
+ + +

+ +
+

+ +

+ + + +

+

Family POLYTELmDAE : Long-tailed Parrots
Alisterus scapularis King Parrot

Family PLATYCERCIDAE : Broad-tailed Parrots
Platycercus elegans Crimson Rosella
Platycercus eximius Eastern Rosella

Family CUCULIDAE : Cuckoos and Coucals
Cuculus pallidus Pallid Cuckoo
Cuculus variolosus Brush Cuckoo
Cuculus pyrrlwphanus Fan-tailed Cuckoo
Chrysococcyx basalis Horsfield's Bronze Cuckoo
Chrysococcyx lucidus lucidus Shining Bronze Cuckoo
Chrysococcyx lucidus plagosus Golden Bronze Cuckoo
Eudynamys scolopacea Koel (Indian Koel)
Scythrops novaelwllandiae Channel-billed Cuckoo
Centropus phasianin.us Pheasant Coucal

+ + + + + + + +

+ + + + + + + +
+ + + +

+ +
+ + + + + +
+ + + + + + +

+
+ + + + + +

+
+ +

+
+ +

Family STRIGIDAE : Owls
Ninox strenua
Ninox novaeseelandiae

Powerful Owl
Southern Boobook (Owl)

+ +
+ +

+
+ + + + +
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Appendix 1. (cont.)

Zoological name Common name Data source
1 2 3 4 5 678

+
+ + + +

+ + + +' + +

+ + + +

+ + +

+ + +
+ + + + + + +

+
+ + + + +

White-throated Needletail

Family TYTONIDAE : Barn Owls
Tyto novaehollandiae Masked Owl
~w~wm~a ~~OM

Family PODARGIDAE : Frogmouths
Podargus strigoides Tawny Frogmouth

Family AEGOTHELIDAE: Owlet-Nightjars
Aegotheles cristatus (Australian) Owlet-Nightjar

Family APODIDAE : Swifts
Hirundapus caudacutus

Family ALCEDINIDAE : Kingfishers and Kookaburras
Ceyx azurea Azure Kingfisher
Dacelo novaeguineae Laughing Kookaburra
Halcyon mac/eayi Forest Kingfisher
Halcyon sancta . Sacred Kingfisher

Family MEROPIDAE : Bee-eaters
Merops ornatus Rainbow Bee-eater (Rainbow-bird) + + +

Family CORACIIDAE : Rollers
Eurystomus orientalis Dollar-bird + + + + + +

Family PITTADAE : Pittas
Pitta versicolor Noisy Pitta + + + + + +

Family MENURIDAE : Lyrebirds
.Menura novaehollandiae Superb Lyrebird + + + + + + + +

Family ATRICHORNITHIDAE: Scrub-birds
Atrichornis rufescens Rufous Scrub-bird +

Family HIRUNDINIDAE : Swallows and Martins
Cheramoeca leucosternum White-backed Swallow
Hirundo neoxena Welcome Swallow
Cecropis nigricans Tree Martin

+
+ + + + +
+ + +

+
+

Family MOTACILLIDAE : Pipits and Wagtails
Anthus novaeseelandiae Richard's Pipit

Family CAMPEPHAGIDAE : Cuckoo-shrikes and Trillers
Coracina novaehollandiae Black-faced Cuckoo-shrike
Coracina papuensis White-bellied (Little) Cuckoo-shrike
Coracina tenuirostris Cicada-bird
Lalage sueuri White-winged Triller

+ +

+ + + + + +
+ + +
+ + + + +

+
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Appendix 1. (cont.)

Zoological name Common name Data source
I 2 3 4 5 6 7 8

Family MUSCICAPIDAE : Thrushes, Flycatchers, Monarchs and Fantails
Zoothera dauma White's (Scaly) (Ground) Thrush + + + + +
Petroica rosea Rose Robin + + + + + + +
Petroica phoenicea Flame Robin + + +
Petroica multicolor Scarlet Robin + + +
Melanodryas cucullata Hooded Robin +
Eopsaltria australis Eastern Yellow Robin + + + + + + + +
Microeca leucophaea Jacky-Winter (Brown Flycatcher) + + + +
Tregellasia capito Pale-yellow Robin + + + + + +
Falcunculus!rontatus Crested Shrike-tit + + + + + + +
Pachycephala olivacea Olive Whistler + +
Pachycephala rufiventris Rufous Whistler + + .+
Pachycephala pectoralis Golden Whistler + + + + + + +
Colluricincla harmonica Grey Shrike-thrush + + + + + + + +
Monarcha melanopsis Black-faced Monarch + + + + + +
Monarcha trivirgatus Spectacled Monarch + + + +
Myiagra inquieta Restless Flycatcher + + +
Myiagra rubecula Leaden Flycatcher + + + + + +
Myiagra cyanoleuca Satin Flycatcher +
Rhipidura rufifrons Rufous Fantail + + + + + +
Rhipidurajuliginosa Grey Fantail + + + + + + + +
Rhipidura leucophrys Willie-Wagtail + + + + +

Family ORTHONYCHIDAE : Chowchillas and Quail-thrushes
Orthonyx temminckii Logrunner + + + + + +
Psophodes olivaceus Eastern Whipbird + + + + + + + +
Cinclosoma punctatum Spotted Quail-thrush + + + + + +

Family SYLvnDAE: Old World Warblers
Cinclorhamphus mathewst Rufous Songlark +

Family MALURIDAE : Australian Warblers (Wrens)
Malurus cyaneus Superb (Blue Wren) Fairy-wren + + + + + + +
Malurus /amberti Variegated (Wren) Fairy-wren + + + + +
Stipiturus malachurus Southern Emu-Wren +
Dasyornis brachypterus Eastern Bristlebird +

Family ACANTHIZIDAE : Australian Warblers, Scrubwrens, Thornbills
Sericornis magnirostris Large-billed Scrub wren + + + + +
Sericornis citreogularis Yellow-throated Scrub wren + + + + + + + +
Sericornis frontalis White-browed Scrub wren + + + + + + + +
Acanthiza pusilla Brown Thornbill + + + + + + +
Acanthiza reguloides Buff-romped Thornbill + + + + +
Acanthiza lineata Striated Thornbill + + + + + + + +
Acanthiza chrysorrhoa Yellow-romped Thornbill + + + + +
Acanthiza 0000 Yellow Thornbill + + + + +
Smicrornis brevirostris Weebill +
Gerygone mould Brown (Warbler) Gerygone + + + + + + +
Gerygone olivacea White-throated (Warbler) Gerygone + + + +
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Appendix 1. (cont.)

Zoological name Common name Data source
1234567 8

Family MELIPHAGIDAE : Honeyeaters

Family DICAEIDAE : Flowerpeckers
Dicaeum hirundinaceum Mistletoebird

Family NEOSITTIDAE : Sittellas
Daphoenositta chrysoptera Varied Sittella

, Family PARDALOTIDAE : Pardalotes
Pardalotus punctatus Spotted Pardalote
Pardalotus striatus Striated Pardalote

+ + + + + +

+ + + + + + +
+ + + + + +
+ +

+ + + + +
+ + + +

+
+

+ + + + + + +
+ + +

+ + + + + + + +
+ + + + + + + +

+ + +
+

+ + + +
+

+
+

+ + + + + + +
+ + + + +

+ + + + + + +

+ + + + + +
+ + + + +

Red Wattlebird
Noisy Friarbird
Little Friarbird
Blue-faced Honeyeater
Bell Miner
Noisy Miner
Lewin's Honeyeater
Yellow-faced Honeyeater
White-eared Honeyeater
Brown-headed Honeyeater
White-naped Honeyeater
Brown Honeyeater
New Holland Honeyeater
White-cheeked HoneyeateI:
Eastern Spinebill
Scarlet Honeyeater

Family CLIMACfERIDAE : Treecreepers
Climacteris leucophaea White-throated Treecreeper
Climacteris erythrops Red-browed Treecreeper
Climacteris picumnus Brown Treecreeper

Anthochaera carunculata
Philemon corniculatus
Philemon citreogularis
Entomyzon cyanotis
Manorina melanophrys
Manorina melanocephala
Meliphaga lewini
Lichenostomus chrysops
Uchenostomus leucotis
Melithreptus brevirostris
Melithreptus lunatus
Lichmera indistincta
Phylidonyris novaehollandiae
Phylidonyris nigra
Acanthorhynchus tenuirostris
Myzomela sanguinolenta

Family ZOSTEROPIDAE : (Silvereyes) White-eyes
Zosterops lateralis Silvereye + + + + + + +

Family FRINGILLIDAE : Finches
Carduelis carduelis Goldfinch +

Family PLOCEIDAE : Australian Grass Finches and Allies
Emblema temporalis Red-browed Firetail + + + + + + + +

Family STURNIDAE : Starlings and Mynas
Sturnus vulgaris Common Starling (lnt) + + +

Family ORIOLIDAE : Orioles and Figbirds
Oriolus sagittatus Olive-backed Oriole
Sphecotheres viridis Figbird

+ + +
+

+

Family DICRURIDAE : Drongos
Dicrurus hottentottus Spangled Drongo +
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Zoological name Common name Data source
1 234 5 678

Family PARADISAEIDAE : Bowerbirds, Catbirds and Riflebirds
Ptilonorhynchus violaceus Satin Bowerbird
Sericulus chrysocephalus Regent Bowerbird
Ailuroedus crassirostris Green Catbird
Ptiloris paradiseus Paradise Rifle-bird

Family CORCORACIDAE : Australian Choughs and Apostle-birds
Corcorax melanorhamphus White-winged Chough

Family GRALLINIDAE : Magpie-Larks
Grallina cyanoleuca Australian Magpie-lark (peewee)

Family ARTAMIDAE: Woodswallows
Artamus superciliosus White-browed Woodswallow
Artamus cyanopterus Dusky Woodswallow

Family CRACTICIDAE : Currawongs, Buteherbirds and Magpies
Cracticus torquatus Grey Butcherbird
Cracticus nigrogularis Pied Butcherbird
Gymnorhina tibicen Australian Magpie
Strepera graculina Pied Currawong

+ + + + + + + +
+ + + +
+ + + + + + + +
+ + + + +

+

+ +

+
+ + + +

+ + + + + +
+ +
+ + + + +
+ + + + + + +- +

Family CORVIDAE : Ravens, Jays and Crows
Corvus coronoides Australian Raven
Corvus tasmanicus Forest Raven
Corvus orru Torresian (Australian) Crow

Key to Appendix 1. Data Source:

+ + + +
+ +
+ + +

+
+

1. Identified from this survey

2. Werrikimbe National Park - National Parks and Wildlife Service ofNew South Wales Checklist.

3. Mt. Seaview Nature Reserve - National Parks and Wildlife Service ofNew South Wales Checklist

4. Booraganna Nature Reserve - National Parks and Wildlife Service of New South Wales Checklist (dated
28th October - 5th November, 1976)

5. Doyles River State Forest - Hines (1991)

6. Chichester State Forest - Hines (1991)

7. Woko National Park - Griffith (1989) and Dodkin (1980)

8. Wingham Management Area - Smith (1991)
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Appendix 2. Presence/absence ofbird species in seven Broad Habitat Types.

Zoological name Common name Broad Habitat Type*

D D M M N N R
L U L U L U L

Family ACCIPITRIDAE : Kites, Hawks, Eagles and Harriers
Aviceda subcristata (pacific Baza) Crested Hawk G P
Accipiter ci"hocephalus Collared Sparrowhawk P P P P
Accipiter novaehollandiae Grey Goshawk P P P P P P
Accipiterjasciatus Brown Goshawk P P
Aquila audax Wedge-tailed Eagle P G P

Family FALCONIDAE : Falcons and Kestrels
Falco hypolleucos Grey Falcon G

Family MEGAPODIIDAE : Mound-builders
Alectura lathami Australian Brush-turkey P P P P G P

Family TURNICIDAE : Button Quails
Turnix varia Painted Button-quail G G

Family COLUMBIDAE : Pigeons and Doves
Macropygia amboinensis Brown Cuckoo-dove P P P P P P P
Leucosarcia melanoleuca Wonga Pigeon P P P P P P

Family CACATUIDAE : Cockatoos
Calyptorhynchus lathami Glossy Black-Cockatoo G G G G G G G
Calyptorhynchus funereus Yellow-tailed Black-Cockatoo P P P P P P
Callocephalonjimbriatum Gang-Gang Cockatoo P P P P P P
Cacatua galerita Sulphur-crested Cockatoo P P P P P P P

Family LORIIDAE : Lorikeets and Allies
.Trichoglossus haematodus Rainbow Lorikeet P
Glossopsitta pusilla Little Lorikeet G

Family POLYTELmDAE : Long-tailed Parrots
Alisterus scapularis King Parrot P P P P P P P

Family PLATYCERCIDAE : Broad-tailed Parrots
Platycercus elegans Crimson Rosella P P P P P P P
PlatycercUs eximius Eastern Rosella P

Family CUCULIDAE : Cuckoos and Coucals
Cuculus variolosus Brush Cuckoo P P P P P P
Chrysococcyx lucidus lucidus Shining Bronze Cuckoo P P P P P P P
Cuculus pyrrhophanus Fan-tailed Cuckoo G G G G G G G

Family STRIGIDAE : Owls
Ninox strenua Powerful Owl P P

Family TYTONIDAE : Barn Owls
Tyto novaehollandiae Masked Owl P P P
Tyto tenebricosa Sooty Owl P
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Appendix 2. (cont.)

Zoological name Common name Broad Habitat Type*

D D M M N N R
L U L U L U L

Family AEGOTHELIDAE : Owlet-Nightjars
Aegotheles cristatus (Australian) Owlet-Nightjar P P P P

Family APODIDAE : Swifts
Hirundapus caudacutus White-throated Needletail P P G

Family ALCEDINIDAE : Kingfishers and Kookaburras
Dacelo novaeguineae Laughing Kookaburra P P P P P P P
Halcyon sancta Sacred Kingfisher P P G P P

Family MEROPIDAE : Bee-eaters
Merops ornatus Rainbow Bee-eater P

Family CORACIIDAE : Rollers
Eurystomus orientalis Dollar-bird P

Family MENURIDAE : Lyrebirds
Menura novaehollandiae Superb Lyrebird P P P P P P P

Family HIRUNDINIDAE : Swallows and Martins
Hirundo neoxena Welcome Swallow G

Family CAMPEPHAGIDAE : Cuckoo-shrikes and Trillers
Coracina novaehollandiae Black-faced Cuckoo-shrike P P P P P P P
Coracina papuensis White-bellied Cuckoo-shrike G P P P P
Coracina tenuirostris Cicada-bird P P P P

Family MUSCICAPIDAE : Thrushes, Flycatchers, Monarchs and Fantails
Zoothera dauma White's (Scaly) Thrush P G P P P P
Petroica rosea Rose Robin P P P P P P P
Petroica multicolor Scarlet Robin P P P P
Eopsaltria australis Eastern Yellow Robin P P P P P P P
Microeca leucophaea Jacky-Winter (Brown Flycatcher) P P
Tregellasia capito Pale-yellow Robin P P G
Falcunculus frontatus Crested Shrike-tit P P P P P P
Pachycephala rufiventris Rufous Whistler P P P P P
Pachycephala pectoralis Golden Whistler P P P P P P P
Colluricincla harmonica Grey Shrike-thrush P P P P P P P
Monarcha melanopsis Black-faced Monarch P P P P P P P
Monarcha trivirgatus Spectacled Monarch P P P P
Myiagra rubecula Leaden Flycatcher P P P P P
Rhipidura rufifrons Rufous Fantail P P P P P P P
Rhipidurajuliginosa Grey Fantail P P P P P P P

Family ORTHONYCHIDAE : Chowchillas and Quail-thrushes
Orthonyx temminckii Logrunner P P P P P
Psophodes olivaceus Eastern Whipbird P P P P P P P
Cinclosoma punctatum Spotted Quail-thrush P P
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Appendix 2. (cont.)

Zoological name Common name Broad Habitat Type*

D D M M N N R
L U L U L U L

Family MALURIDAE : Australian Warblers (Wrens)
MalurzlS cyaneus Superb (Blue Wren) Fairy-wren P P P P
Malurus lamberti Variegated (Wren) Fairy-wren P P P P P P

Family ACANTHIZIDAE : Australian Warblers, Scrubwrens, Thornbills
Sericornis frontalis White-browed Scrub wren P P P P P P P
Sericornis magnirostris Large-billed Scrub wren P P P P P
Sericornis citreogularis Yellow-throated Scrub wren G P P P P P
Acanthiza pusilla Brown Thornbill P P P P P P P
Acanthiza lineata Striated Thornbill P P P P P P P
Acanthiza chrysorrhoa Yellow-romped Thornbill P
Acanthiza nana Yellow Thornbill P P P P P P
Gerygone mould Brown (Warbler) Gerygone P P P P P P P
Gerygone olivacea White-throated Gerygone P
Acanthiza reguloides Buff-romped Thornbill G

Family NEOSITI1DAE : Sittellas
Daphoenositta chrysoptera Varied Sittella P P P P P P

Family CLIMACfERIDAE : Treecreepers
Climacteris leucophaea White-throated Treecreeper P P P P P P P
Climacteris erythrops Red-browed Treecreeper P P P P P P G
Climacteris picwnnus Brown Treecreeper P

Family MELIPHAGIDAE : Honeyeaters
Anthochaera carunculata Red Wattl.ebird P P P G P
Philemon corniculatus Noisy Friarbird P P P P

. Manorina melanophrys Bell Miner P P P P P P P
Meliphaga lewini Lewin's Honeyeater P P P P P P P
Lichenostomus chrysops Yellow-faced Honeyeater P P P P P P P
Melithreptus lunatus White-naped Honeyeater P P P P.G P P
Acanthorhynchus tenuirostris Eastern Spinebill P P P P P P P
Myzomela sanguinolenta Scarlet Honeyeater P P P P P P P

Family DICAEIDAE : Flowerpeckers
Dicaewn hirundinacewn Mistletoebird P P P P P P P

Family PARDALOTIDAE : Pardalotes
Pardalotus punctatus Spotted Pardalote P P P P P P P
Pardalotus striatus Striated Pardalote P P P

Family ZOSTEROPIDAE : (Silvereyes) White-eyes
Zosterops lateralis Silvereye P P P P P P G

Family PLOCEIDAE : Australian Grass Finches and Allies
Emblema temporalis Red-browed Firetail P P P P

Family ORIOLIDAE : Orioles and Figbirds
Oriolus sagittatus Olive-backed Oriole P P P P P P P
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Appendix 2. (cont.)

Zoological name Common name Broad Habitat Type*

D D M M N N R
L U L U L U L

Family PARADISAEIDAE : Bowerbirds, Catbirds and Riflebirds
Ptilooorhynchus violaceus Satin Bowerbird P P P P P P P
Sericulus chrysocephalus Regent Bowerbird P P G
Ailuroedus crassirostris Green Catbird P P P P P P
Ptiloris paradiseus Paradise Rifle-bird P P p. P P P

Family ARTAMIDAE : Woodswallows
Artamus superciliosus White-browed Woodswallow G P
Artamus cyaTWpterus Dusky Woodswallow P

Family CRACTICIDAE : Currawongs, Buteherbirds and Magpies
Cracticus torquatus Grey Buteherbird P P P P P P
Cracticus nigrogularis Pied Butcherbird G
Gymnorhina tibicen Australian Magpie P P P
Strepera graculina Pied Currawong P P P P P P P

Family CORVIDAE : Ravens, Jays and Crows
Corvus coroooides Australian Raven G
Corvus tasmanicus Forest Raven P P P P

SPECIES RICHNESS (plot-based surveys) 66 65 60 70 59 59 50

TOTAL SPECIES RICHNESS (all surveys) 73 69 66 73 63 64 57

TOTAL SPECIES RICHNESS (forested areas overall) 95 species

Key to Appendix 2.

Bird Sightings

P Located in Plot-based Survey G Additional species sighted during General Survey

(Note: Due to unconfmned habitat identification, only data for owls actually observed are presented here).

*Broad Habitat Types

DL logged Dry forest
ML logged Moist forest
NL logged New England forest

DU unlogged Dry forest
MU unlogged Moist forest
NU unlogged New England forest

RL logged Rainforest

(Note: Data accumulated from eight plots in each of DL,DU,ML,MU, four plots in each ofNL and NU, and five
plots in RL).
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Zoological name Common name

Leucosarcia melanoleuca
Macropygia amhoinensis
Alisterus scapularis
Calyptorhynchus lathami
Accipter novaehollandiae
Zoothera dauma
Coracina papuensis
Coracina tenuirostris
Myzomela sanguinolenta
Rhipidura rufifrons
Petroica rosea
Falcunculusfrontatus
Orthonyx temminckii
Cinclosoma punctatum
Climacteris erythrops .
Sericulus chrysocephalus

Forestry Commission ofNew South Wales

Wonga Pigeon
Brown Pigeon
King Parrot
Glossy Black Cockatoo
Grey Goshawk
White's Thrush
White-bellied Cuckoo-shrike
Cicada-bird
Scarlet Honeyeater
Rufous Fantail
Rose Robin
Crested Shrike-tit
Spine-tailed Chowchilla
Spotted Quail-thrush
Red-browed Treecreeper
Regent Bowerbird
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