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ULAN UNDERGROUND MINE EXTENSIONS - TERRESTRIAL AND
AQUATIC FAUNA MONITORING SURVEY PROGRAMME TO SATISFY
CONDITIONS OF CONSENT FOR ML 1341 AND ML 1468

By MOUNT KING ECOLOGICAL SURVEYS
REPORT FOR 2006

A. TERRESTRIAL FAUNA MONITORING SURVEY

1.0 GENERAL BACKGROUND

This is a report of the eleventh fauna monitoring survey undertaken for Ulan
Coal Mines Pty Ltd since 1994. The fauna surveys at Ulan have two main

objectives:

a. To establish an estimate of the distribution and abundance of native fauna

in the study area, and

b. To monitor the distribution and abundance of native fauna over the life of
the coal mine, and to be able to monitor changes in fauna populations which

may result from the operation of the coal mine.

The aim of the fauna surveys is to provide further information about fauna
usage in the mine area, and to be able to monitor any changes to fauna

populations that may result from the operation of the underground coal mine.

This survey and report incorporates information on aquatic fauna within the

Ulan Coal Mine area. According to the Conditions of Consent for ML1468:

“The Applicant shall prepare a detailed monitoring program of habitat areas,
including any wetlands and aquatic habitats, during the development and for a
period after the completion of the development to be determined by the

Director-General in consultation with NPWS and NSW Fisheries.”
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Consequently, surveys for aquatic fauna were undertaken within Ulan Creek
and Goulburn River. The aquatic fauna survey report has been produced as
a separate document that is incorporated into this report (Sections 7.0 to
10.0).

Part of the protocol developed between Ulan Coal Mines Ltd and NSW
National Parks and Wildlife Service for the Conditions of Consent for the
approvals of ML 1341 was to undertake fauna surveys on an annual basis,
ensuring that a different season was sampled. Between 1994 and 2006
fauna surveys have been undertaken during the different seasons of the year.

The surveys sampled fauna during the following seasons:

1994 - April i.e late autumn,

1995 - October-November i.e. late spring-early summer,
1996 - August-September i.e. late winter,

1997 - February-March i.e. late summer

1998 - February i.e. late summer.

1999 — October-November i.e. late spring-early summer
2001 — January — March i.e. late summer-early autumn
2003 — November-December i.e. late spring-early summer
2004 — October i.e. mid-spring

2005 - October-December i.e. mid/late spring-early summer
2006 — September i.e. early spring

In 1996, from consideration of the results from the surveys, it was concluded
that monitoring surveys should be undertaken during the warmer months to
obtain the greatest sample of fauna. Thus monitoring surveys from 1997 to

2006 have mainly been undertaken during spring and summer.

From 1994 onwards, in accordance with the agreement between Ulan Coal
Mines and NSW NPWS, four sites were selected as representing the major
wildlife habitat types within ML 1341. The major habitat types are considered
to be: Narrabeen sandstone ridges and hills; broad valleys; sandy creeklines

and steep rocky cliff-faces. Over the years, several alternative sites have
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been surveyed within the lease area, to ensure the natural environment at

Ulan is fully sampled.

In addition to the four monitoring sites set up in ML1341, four sites were
established within mining lease, ML 1468, during the 1997. Fauna surveys of
these sites were undertaken to satisfy the Conditions of Consent for ML 1468,
and the associated Flora and Fauna Plan of Management. The eight sites
sample a range of habitat types, with an emphasis upon the cliff-line
environment. All sites sample woodland habitats, with some sites also
sampling cliff-line habitats, and others also sampling creek-line habitats.
Since 1994, there have been 12 fauna monitoring sites established within ML
1341 and ML 1468, and eight of these have been used on more than one

annual survey.

There is a difficulty in providing access to some of the sites established over
the years, as some were located at the end of old logging tracks that had
been permitted to grow over. As the overall policy of Ulan Coal Mines is to
restore the natural bushland to its original cover, the continuing opening up of

tracks within the otherwise undisturbed land appeared to be in conflict.

Consequently, sites chosen for surveys in 2006 were associated with tracks
that are kept permanently open within the lease areas, or have been opened
up to allow access for infrastructure construction. These sites still sample
those environments considered to be most sensitive to underground mining
i.e. cliff-lines and creek lines. In addition, some of the sites have been placed
within the current Subsidence Management Plan Application Area so that the

results from the monitoring program can be utilized in this plan.

The following eight sites were chosen for the eleventh monitoring survey in

2006. The locations of these sites are:

Site A (760806E 6432880N): Associated with Spring Gully Creek,
at the eastern edge of ML1341. Samples woodland, sandstone outcrop and

some creekline habitat.
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Site L (755191E 6436115N): Associated with the headwaters of Mona
Creek within ML1468. Samples creekline, sandstone outcrop and woodland
habitats. This site is within the Eastern SMP Application Area.

Site E (754069E 6435812N): Associated with sandstone outcrops
and woodland at the south-western edge of ML1468, near ‘Broken Back’
property.

Cicada Road Site (759730E 6433479N): Located along Cicada Road,
to the east of Spring Gully and the extensions to Pleuga Road within ML
1341. This site samples sandstone outcrop and woodland environments.
Ulan Creek Site (756761E 6432556N): Located next to Ulan Creek
and sampling creek line and woodland environments within ML 1341. The
woodland environment contains some low sandstone outcroppings.

Trig Road Site (756713E 6433106N): This site samples the lower parts of
the slopes above Ulan Creek, north of Ulan trig within ML1341. The main
environment sampled was woodland.

Site K (759139E 6436993N): Samples a small patch of Narrabeen
Sandstone Complex woodland that is surrounded by cleared paddocks (part
of the Bobadeen Irrigation Scheme) within ML 1468. The site covers a low
stony rise and a small ephemeral water course. This site is within the Eastern
SMP Application Area.

Site B (758912E 6438725N): This site was moved to the north-east to
sample woodland habitat at the northern edge of the Eastern SMP Application
Area. It samples Narrabeen Sandstone Complex on open flats close to

irrigated pastures associated with the pivot area within ML 1468.

The defining characteristics of each site are shown in Table 1, and the
locations of these sites are shown in Figure 1.
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TABLE 1: Characteristics of Survey Sites

Site Mine Lease | Woodland Sandstone Creekline
Habitat Outcrop Habitat
A ML 1341 X X X
Ulan Ck ML 1341 X - X
Cicada Rd ML 1341 X X -
Trig Rd ML 1341 X - -
L* ML 1468 X X X
E ML 1468 X X -
B* ML 1468 X - -
K* ML 1468 X - -

*Also located within the Eastern SMP Application Area

Site L was moved slightly to include an area of sandstone outcrop

Site-specific surveys were also undertaken within the rehabilitation areas
within Ulan Coal Mines. The main areas surveyed were those where
rehabilitation commenced in 1985-86 i.e. over 20 years ago. These areas
have been surveyed during 1995, 1996, 1997, 1999, 2001, 2003 and 2005,
and the results provide an important monitor of the success of Ulan Coal Mine

rehabilitation strategy.
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In addition to the site-specific surveys, observations of fauna were undertaken
throughout the Ulan area. In particular, areas of cliff-line within both mining
leases were inspected and assessed in terms of potential habitat for the

Brush-tailed Rock-wallaby.

Figure 1: Location of Terrestrial Fauna Monitoring Sites within Ulan Coal
Mines
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2.0 HABITAT CHARACTERISTICS OF THE SURVEY SITES

The quantitative descriptions of habitat characteristics during the 2006 survey
are given in Table 2.

TABLE 2: HABITAT CHARACTERISTICS OF SURVEY SITES
(% SAMPLED BY ELLIOTT TRAPS)

Characteristic | Site | Site | Site | Site | Site | Cicada | Ulan | Trig | Overall
A B E K L Rd Ck Rd
WOODLAND
Upper
TreeCover | 36 | 24 | 32 | 36 | 32 | 32 | 44 | 36 | 34
Middle
Shrub Cover 68 52 40 52 76 56 32 64 49
Sapling Cover 4 12 4 4 0 16 28 20 11
Cutting Grass 44 0 0 12 0 0 0 0 7
Cycad Cover 0 0 4 0 4 0 8 0 5
Lower
Forb Cover 72 72 56 56 72 72 80 92 62
Grass Cover 64 88 60 56 60 48 84 76 67
Fern/vine 0 8 0 0 0 12 0 28 6
Cover
Moss Cover 0 0 8 0 0 4 4 0 2
Ground
Litter 84 | 100 | 80 | 100 | 100 92 96 100 94
Rock Cover 44 0 20 12 40 56 8 8 23
Log Cover 28 36 12 40 28 28 24 40 29
Sites with Outcroppings
Cliff-base 4 20 4 4 9
Overhang 12 0 0 0 3
Ledges 12 32 16 8 17
Rock falls 20 20 24 56 30

Overall, the habitat characteristics showed little differences from that
measured in previous years. The habitats sampled are typical of woodland
and sandstone outcropping, with all sites being well covered by trees, shrubs,
forbs, grasses and litter. A higher than usual rock-fall value was obtained
because a greater degree of trap placement occurred in this habitat type. The

rock-falls sampled were old and not produced from recent ground movement.
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3.0 SURVEY TECHNIQUES

The techniques used in this survey were basically the same as those
described in the previous reports for the surveys in 1994 to 2005, and will only
be described briefly in this report. However, survey effort was the same for
each site (see Table 3), to ensure comparisons could be drawn from the

results from the survey of each site.

a. Mammals other than bats

Elliott Traps: Twenty-five Elliott traps were placed on the ground in a linear
transect at each sample site. Each trap was baited with a mixture of oats,
peanut butter and bacon wrapped in butter muslin, and a piece of dacron
filling was added to each trap for protection against temperature extremes. In

addition, five tree-mounted Elliott traps were incorporated into each trap line.

Cage Traps: Two large cage traps were set at each site and baited with meat
and fruit. In addition, three “Tomahawk” wire traps were mounted on
platforms on trees at each survey site, and four were placed on the ground.
These were also baited with a mixture of oats, peanut butter, bacon and dried

fruit wrapped in butter muslin.

Plastic Traps: A new type of mammal trap was used during this survey. The
trap comprises a bent plastic rectangular tube with a door at one end. When
the animal enters the trap, it overbalances and the door closes trapping the
animal. These traps need to be placed on firm level ground and only a few
were used at each site to provide a variation in the survey methodology. At
each site, three traps were placed on logs, rocks and/or flat ground and baited

with peanut butter, oats and bacon mixture.

Spotlighting: Spotlighting was undertaken along established tracks, mainly
from a slow moving vehicle. Some spotlighting on foot was undertaken at
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each site. A total of 38 km of tracks was traversed during the 2005 surveys,

and 4.5 hrs were spent spotlighting.

Hairtubes: Four hair funnels were placed at each survey site and left for five

days.

Play-back calls of Nocturnal Birds and Mammals: At selected sites, calls were
broadcast through a megaphone for approximately five minutes, with a five
minute listening time. Calls from the Powerful Owl (Ninox strenua), Masked
Owl (Tyto novaehollandiae), Barking Owl (Ninox connivens), Barn Owl (Tyto
alba), Southern Boobook (Ninox boobook), Grass Owl (Tyto capensis),
Spotted Nightjar (Eurostopodus argus) and the White-throated Nightjar
(Eurostopodus mystacalis) as well as the Squirrel Glider (Petaurus
norfolcensis), Sugar Glider (Petaurus breviceps) and Koala (Phascolarctos

cinereus) were broadcast.

b. Birds

Listening and observing periods were set aside at each survey site. These
periods were used to record the presence of any birds in the area and were
for a set time period of 30 minutes. Observation periods were undertaken
early in the morning i.e. between 7am and 1lam, whilst most birds were
active, and between 5 and 8pm, when conditions were cooler and birds were
returning to roost. Other records of the presence of birds came from casual
observations undertaken during the survey periods, including the spotlighting
transect. Playback calls of nocturnal birds were broadcast at selected sites

(see above for more details).

c. Herpetofauna

Reptile Searches: At each site rocks, logs and pieces of tin were turned
over, and bark was prised from dead trees. Litter at the base of trees was
raked. Near several of the sites were the remains of logging camps that

contained piles of stripped bark, off-cuts and unused logs. These were also
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searched. Between one to two hours was spent at each site searching for
reptiles. Any other areas likely to support reptiles were also searched.

Incidental sightings, whilst driving around the area, were also noted.

Amphibian Searches and Call Recording: Water bodies located at or near the
survey sites were searched for frogs. At night, each body of water was
searched, using spotlights and any frog calls recorded. These calls were later
analysed using reference recordings. Stones beside water were turned over

during the day and night.

Pit fall traps: Pit fall traps were established at three of the monitoring sites (K,
E and B). A series of 20 litre buckets was used, together with drift fencing
made from wire gauze. At all sites buckets were dug into the ground at 10
metres intervals and a 20cm high wire mesh fence run between each bucket.

Reptile Funnels: These traps are basically an enlarged rectangular fish trap
(about 75cm long and 18cm wide) made from plastic netting over a wire frame
with a funnel at each end. Each trap uses a screen of sun-shade cloth to

protect any captures.

The traps are usually laid out in association with a drift fence and three pairs
of funnels were placed alongside the drift fence. A picture of a drift fence with
reptile funnels located at an area of sandstone outcrop (Site L) is shown

below.
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Reptile Funnels and Drift Fence Constructed on Rocky Soils at Site L
d. Brush-tailed Rock-wallaby

The presence of this species in this rocky area is of great interest (a single
animal was observed at the Cicada Road Site in 2001). As this endangered
species is known from the region there is a possibility that it may be found at
Ulan. Inspection of the cliff-lines became part of the protocol during the
surveys. As there are many kilometres of cliff-line within the area and much
of this preferred habitat is difficult to access, only a proportion of the area
could be searched during each survey. Cliff-line searches will continue during
each annual monitoring survey. Cliff-line ledges were searched for any sign

of this species. In particular, smallish foot prints and characteristically shaped
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scats were searched for. Observations using binoculars were undertaken of
inaccessible cliff-line ledges, particularly during late afternoon when these

animals may be active.

e. Habitat Characteristics

The habitat characteristics used in each site description have been obtained
from information gathered whilst setting the Elliott traps. A description of the
upper, middle and lower storey vegetation, as well as the ground cover, within
an area of 1m radius surrounding each trap, is used to develop a picture of
each survey site. Thus, if 20 trap sites out of a trap line of 25 Elliott traps
contained a shrub, then it is estimated that the shrub cover in that survey site
was 80%. Where the traps sampled cliff-lines, the unique habitat
characteristics of this environment were noted. The results from this

approach are shown in Table 2.

Information on various parameters associated with some of the habitat types
is important in assessing the value of a particular habitat for fauna. Changes
in habitat characteristics over time, together with information about fauna
usage, will be an important measure of the success of the rehabilitation
strategy at Ulan Coal Mines. Information about the habitat was obtained from
the 1985-86 rehabilitation site during walking transects. In addition, a similar

approach was undertaken at a selection of survey sites in 2006.

The following parameters were measured:

1. Upper and Middle Strata Vegetation Density. During walking transects the
number of trees and saplings (upper strata) and shrubs (middle strata)
were counted within a strip 50m long and 2m wide. The densities of trees
and shrubs were calculated as number per hectare.

2. Tree and Shrub Height. Any trees/saplings or shrubs located during the
transect were measured for height. Trees were measured to the nearest
metre and shrubs and saplings to the nearest 10cm. Mean heights were

calculated from these measurements.
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3. Lower Strata Vegetation Density. At five points along each transect, a
guarter square metre quadrat was laid upon the ground. Visual estimates
were made of the relative proportions of ground cover contributed by
grass, forbs, moss, vines, rocks, ferns, litter and logs. These were
measured as % cover, using canopy cover as the parameter for grass,
forbs and ferns. Total % ground cover within some quadrats was more
than 100% because of the overlapping nature of some of the components.

4. Diameter Breast Height (DBH). The diameter of each tree within the
transect was measured at about breast height (this is a standard forestry
measurement of tree size).

5. Grass and Forb Height. The average height of the grasses and forbs
within each quadrat was measured to the nearest 1cm, when the plants
were less than 10cm tall, and in 5¢cm intervals if taller than 10cm.

6. Litter Mass. All leaf litter was cleared from each quadrat and placed in a
plastic bag and weighed to the nearest 10g. Larger sticks and rocks were

rejected.

Gehyra variegata captured at Site L
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4.0 DESCRIPTION OF THE PROTOCOL AND CLIMATE
DURING THE PRESENT SURVEY PERIOD

Detailed fauna monitoring surveys were undertaken during September i.e.
early spring. It was anticipated that surveys at this time of the year may result
in greater captures of small ground mammals than that found later in spring or
during summer. As with previous years, survey effort was kept consistent so
comparisons may be undertaken between the results from each year’s
surveys. Table 3 provides information about the effort at each site during the
2006 surveys. This survey effort is the same as that used during the 2005

and earlier surveys.

Table 3: Number of Trap Nights Undertaken Using Different Techniques

Survey Technique Number of Trap Nights
A B E K L | Trig | Ulan | Cicada | Rehab | TOTAL

Ck

Ground Elliott 100 | 100 | 100 | 100 | 100 | 100 | 100 100 100 900

Traps

Tree-mounted 20 20 20 20 20 20 20 20 20 180

Elliott Traps

Tomahawk Traps 28 28 28 28 28 28 28 28 28 252

Large Cage Traps 8 8 8 8 8 8 8 8 8 72

Pit Traps 0 20 24 24 0 0 0 0 16 84

Reptile Funnels 24 24 24 24 24 24 24 24 24 216

Hair Funnels 16 16 16 16 16 16 16 16 16 144

Spotlighting 38km, 4.5 hours
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The following maximum and minimum temperatures and rainfall were

recorded during the survey period at Gulgong:

Date Minimum Maximum Rainfall (mm)
temperature (°C) temperature (°C)
11/09/2006 -0.6 17.4 0
12/09/2006 5.4 19.8 0
13/09/2006 5.1 21.4 0
14/09/2006 4.5 22.1 0
15/09/2006 3.3 24.8 0
16/09/2006 4.7 24.7 0
17/09/2006 2.5 24.9 0
18/09/2006 5.3 27 0
19/09/2006 5.8 27 0
20/09/2006 5.4 26.5 0
21/09/2006 5.1 25.9 0
22/09/2006 3.9 28.7 0
23/09/2006 11.6 28.3 0
24/09/2006 Not known 30.2 0
25/09/2006 Not known 21 0
26/09/2006 7.4 24.7 0
27/09/2006 3.8 22.2 0.3
28/09/2006 6.2 26.8 0.2

It can be seen that the daytime temperatures were slowly increasing during
the survey period, but overnight (minimum) temperatures were still low. Little
rain fell during the survey period and the general conditions could be
considered dry. The area is still undergoing a prolonged period of drought

and many of dams and waterholes usually containing water were dry.
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5.0 RESULTS FROM THE FAUNA SURVEYS

5.1 HABITAT CHARACTERISTICS OF THE SURVEY SITES

The habitat characteristics of each site were measured using a description of
the placement site of each Elliott trap. Within the woodland habitat these
characteristics covered the structural formation of the existing vegetation and
the type of ground cover, whilst within the cliff-line habitat, the characteristics
recorded were those which reflected the structure of this unique environment
(see methodology section in previous reports for details of characteristics
measured). The results of these habitat characteristic measurements are
used to develop an overall picture of the landscape and its use by fauna in the

"L and is useful in

Ulan area. Such an approach is called “landscape ecology
assessing changes to the landscape as a result of underground mining
activity. Table 2 provides information on the habitat characteristics of all sites
surveyed by Elliott traps. The results of the woodland habitat characteristics
for 2006 differ little from those measured during previous surveys (see Table
4), but the outcrop habitat characteristics do differ. The differences in the
outcrop habitat characteristics are probably due to differences in the sampling
strategy i.e. different aspects of the outcrop were sampled in 2006 compared

to previous years.

1 Landscape ecology is defined as “the study of the structure, function and change in a heterogenous land area
composed of interacting ecosystems.” (Forman, R.T and Godron, M. 1986 “Landscape Ecology” Wiley, New York)
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TABLE 4: COMPARISON BETWEEN HABITAT CHARACTERISTICS
MEASURED DURING PRESENT AND PAST SURVEYS

HABITAT MEAN RESULTS FROM RESULTS FROM PRESENT
CHARACTERISTICS 1995-2005 SURVEYS SURVEY
Woodland Habitat
Tree Cover 39.9% 34%
Shrub Cover 42.5% 49%
Sapling Cover 4.7% 11%
Bracken Cover 0.8% 0
Cycad Cover 1.1% 5%
Cutting Grass Cover 3.1% 7%
Forb Cover 62.7% 62%
Grass Cover 54.1% 67%
Fern Cover 4.1% 6%
Litter Cover 91.3% 94%
Log Cover 22.2% 29%
Rock Cover 11.5% 23%
Qutcrop Habitat
Cliff Base 10.8% 9%
Overhang 16.7% 3%
Ledge — bare 12% 17%
Rock-fall 5.6% 30%

Habitat characteristics were measured in greater detail by using a walking
transect through some sites, including the Rehabilitation Site (see Section 3.0
e). Four sites were selected for this part of the survey, as they are considered
representative of the woodland and cliffline habitats. The results from these

transects are given in Table 5.
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TABLE 5: HABITAT CHARACTERISTICS FROM TRANSECTS

(Data presented as means. Standard errors, range, median etc are available
on request)

Parameter Site A | Trig Ulan | Cicada | Overall | Overall
Rd Ck Rd 2006 2005
Tree Height (m) 144 11.7 11.1 12.1 12.3 11.7
Tree DBH (cm) 48.2 21.4 18.9 26.3 28.7 28.8
Shrub Height (cm) 91.4 106 62.7 135 98.8 99.7
Tree Density (/ha) 2880 1600 | 2600 1250 2082 1321
Shrub Density (/ha) 7800 8600 | 1600 4125 5531 3037
Sapling Height (m) 7 3.6 2.8 4.4 4.4 na
Sapling Density (/ha) 200 800 3000 625 1156 349
% Hollows 80 125 7.7 20 30 9
Grass Cover (%) 28.4 7.4 50 50 33.9 11.2
Forb Cover (%) 9.8 15 6 14 11.2 15.8
Litter Cover (%) 83 83 94 81 85 80
Stick Cover (%) 4.8 5.4 4.8 7 55 12.6
Rock Cover (%) 2 0.4 0 3 13 8.4
Log Area (m°) 4.5 3.41 2.17 1.36 2.86 1.78
% Log Area 9.1 6.8 4.35 1.7 5.5 1.96
Grass Height (cm) 10.6 5.0 5 9.2 7.4 11.9
Forb Height (cm) 15.2 17.2 3.5 14 12.5 10.8
Litter Wt (g/m?) 520 580 464 388 488 638

Application of an analysis of variance showed no significant differences
between the habitat characteristics at each site at Ulan Coal Mine. However,
it is noted that the trees at Site A were larger than those found at any of the
other sites, and contained a greater number of hollows. Tree and shrub
densities were higher at Site A and the Trig Road Site, whilst the Ulan Creek
Site supported the greatest density of saplings, although these were mainly
small. Litter cover and litter weight was relatively constant throughout the
area, as was stick cover. The area covered by logs varied between sites, with
Site A and Trig Road Site having the greatest cover.

The final two columns show the overall means for four sites sampled in 2005
and 2006. Application of a Students t-test for paired means showed that there
was no significance difference between the habitat characteristics measured
in 2005 and 2006. Although many of differences seen in some of the habitat
characteristics are due to sampling differences, the increases in sapling and
shrub density and grass cover probably indicate improved conditions during
2006.
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5.2 FAUNA LOCATED DURING THE PRESENT SURVEYS

5.2.1 General Monitoring Area

The general monitoring area is taken as the land currently within the leases
requiring monitoring i.e. ML 1341 and ML 1468, as well as that within open cut

area (CCL ), including the rehabilitation area.

As a result of the surveys undertaken during September 2006, the following

species numbers were recorded for each terrestrial vertebrate group:

Birds 84 native species, 1 introduced species
Mammals 11 non-bat native species, 5 introduced species
Reptiles 11 species

Amphibians 2 species

A. MAMMALS

Eleven native mammals and five introduced mammals were located during
the present surveys. These are listed in the Appendices accompanying this
report.

Terrestrial and Arboreal Mammals (not bats)

Three species of mammal were captured in Elliott traps. These included two
small native mammal species, the Yellow-footed Antechinus and Southern
Bush Rat. Two female Yellow-footed Antechinus were captured (at Ulan
Creek and Trig Road Sites). Both had six pouch young, indicating early
breeding within this species. Six Bush Rats were trapped at four different
sites (L, E, Ulan Creek and Cicada Road), with one individual recaptured
twice at Site E. All of the Bush Rats were considered to be young animals
(see Table 6). The overall trapping rates using Elliot traps were higher this
year, with a capture rate of 1.2% i.e. 1.2 captures per 100 trap-days.
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Two arboreal marsupial species were also trapped. A total of 30 Common
Brushtail Possums were captured in cage and tomahawk traps, either on the
ground or tree-mounted, in addition to one young possum that squeezed into
a tree-mounted small Elliott trap. Six of the female possums carried large
young, indicating successful breeding in this species. In addition, six
Common Brushtail Possums were sighted during spotlighting transects. A
single Common Ringtail Possum was trapped at Site K, and five were sighted

during spotlighting.

A Squirrel Glider was sighted during spotlighting transects and trees
extensively scratched by what appears to be Squirrel Gliders were located at
Sites A and Ulan Creek.

TABLE 6: FLESH MEASUREMENTS OF TRAPPED SMALL MAMMALS

Species No. | Sex | Wt Head- Head Tail Foot
(9) body Length Length Length

Length (cm) (cm) (cm)
(cm)

Yellow-footed | 2 F 235 |9.22 3.25 8.68 1.77

Antechinus

Southern Bush | 5 M 90 167 43 143 31

Rat

Southern Bush | 1 F 87 185 45 190 31

Rat

Each year, the bases of trees preferred by Koalas were searched for the
characteristically shaped droppings. However, no evidence has been found
for the presence of these animals in the Ulan region. Smooth-barked trees
showing scratches from arboreal animals were noted during each site
inspection.  About 63% of all smooth-barked trees inspected showed

evidence of use by a range of animals (possums, gliders and goannas).

There was no evidence for the recent presence of Feral Goats this year.
Evidence of their camps was noted within several overhangs in the area, but
these were old camps that had not been used in recent months. Similarly,
there was little evidence for the presence of Red Foxes. However, most sites

and dams showed evidence of the presence of Feral Pigs.
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There was sufficient data to calculate species diversity indices for the

mammal fauna assemblages. These are given in Table 7.

Table 7: Species Diversity Indices for Non-bat Mammals during the 2006

Surveys

Mammal Evenness Simpson’s Species Total
Group Diversity Richness Numbers
Native 0.55 0.61 11 418
Introduced 0.86 0.71 5 41
All 0.59 0.67 16 459

Common Brushtail Possum Captured in Tomahawk Trap at Site K
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B. BIRDS

A total of 84 species of birds were recorded during the 2006 survey. As with
most years, several new species were located. These included large

numbers of birds congregating in certain areas.

The new species recorded were:

Blue-faced Honeyeater
White-browed Wood Swallow
Whiskered Tern

Little Grassbird

Eastern Whipbird

About 25 Whiskered Terns were observed hunting over the water at Rowans
Dam and more than 100 White-browed Wood Swallows and 20 Masked Wood
Swallows were observed over several days perching on an open coal-strewn
area at Ulan open cut. A male and female Eastern Whipbird were heard

calling on many occasions in dense shrub at the Trig Road Site.

Overall, the bird assemblage at Ulan Coal Mine during the September 2006
surveys was similar to that found in previous years. A variety of small
woodland bird species were located, indicating a healthy habitat for this
declining fauna group. Those clifflines inspected supported a number of
species closely associated with this habitat e.g. Origma, Pilotbird, Superb
Lyrebird. There were large numbers of the more common larger birds with
flocks of 30 and more of species such as the Australian Magpie and Straw-
necked Ibis. Many birds were breeding, with nest building occurring at every

survey site.

Because of the accumulation of data under formal survey conditions

(consistent survey effort and techniques from year to year) it is now possible
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to calculate some comparisons and relationships within and between data
sets and years.

Total numbers and species richness (number of species per site) are the
simplest measures used to determine biodiversity of a site. However, these
indices miss the information that some species may be rare and others
common. Both the Simpson’s Index of Dominance (D) and the Shannon-
Wiener Index of Diversity take into account both the abundance patterns and
the species richness of a community. Both of these indices measure the
probability that two individuals randomly selected from a sample will belong to
the same species (or some category other than species). Simpson’s Index is
either expressed as D or as 1-D (Simpson’s Index of Diversity). When using
D alone, O represents infinite diversity and 1, no diversity. When using 1-D,
the opposite is true i.e. the higher the score the greater the diversity. Again, a
high value for the Shannon-Wiener Index indicates a diverse sample. It was
possible to calculate Simpson’s Index of Diversity for bird populations from
1997 to 2006, and these are given in Table 8.

TABLE 8: Diversity Indices for Bird Communities at Ulan Coal Mine

a. Simpson’s Index of Diversity for Total Counts over the Years

1997 | 1998 | 1999 | 2001 2003 2004 2005 2006

Mean Index 0.898 | 0.847 | 0.929 | 0.893 | 0.898 | 0.864 | 0.944 | 0.963

Simpson® Index of Diversity

(S

0.8

Index (1-D)

0 . 75 T T T T T T T
1997 1998 1999 2001 2003 2004 2005 2006

Years
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b. Simpson’s Indices of Diversity for all Sites at Ulan in 2006
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C. Species Richness for each Survey Sites at Ulan in 2006
Site A | SiteB | SiteE | SiteK | SiteL | Ulan Trig | Cicada | Rehab
Ck Rd Rd

Species 8 27 11 22 14 9 18 18 26
Richness

It can be seen that the overall diversity index for bird species has been

increasing over the last two years. Although conditions are still relatively dry,

there appears to be some recovery from the drought conditions experienced

in the region since 1999.

Simpson’s diversity indices and species richness

vary between sites (not necessarily in a similar manner, as indices are

influenced by evenness).

Taking both Simpson’s indices and species

richness into consideration, then Sites K, B, Trig Road, Cicada Road and

Rehab can be ranked as the most productive, whilst Sites L, E and A, and

Ulan Creek site can be lower ranked.
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C. HERPETOFAUNA

Eleven reptile species were located during the 2006 surveys, 12 fewer than
last year. This is due to the surveys being undertaken earlier in the season
than previously (to ensure captures of small mammals). Overnight and
daytime temperatures were still sufficiently low to inhibit the movement of
reptiles, so few were captured in pit or funnel traps. Few reptiles were located

whilst searching litter, logs and rocks.

Only one snake was recorded, a Red-bellied Black Snake road-killed near
Rowan’s Dam. Eastern Long-necked Turtles were observed in dams, but
most dams were dry so the number of records for this species was also low.
The dominant reptile species located was the Eastern Bearded Dragon which
was observed sun-baking throughout the area. Also, several Lace Monitors

were observed at Ulan Coal Mine.
The number and diversity of amphibians was low compared to previous years
(only two species were located). Again, this was due to the low temperatures

and the dry nature of the area.

The species diversity indices for reptiles during the 2006 surveys were:

Evenness 0.805
Simpson’s Diversity (1-D) 0.773
Species Richness 11
Total Numbers 30
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5.2.2 Rehabilitation Areas

Over the years, the 1985-86 rehabilitation area has gradually shown its value
as wildlife habitat. The range of fauna located within this area has been
similar to that found throughout the undisturbed lands at Ulan Coal Mine.
Several birds have nested in the area (e.g. Common Bronzewing), and small
native mammals have been captured in the area (e.g. Common Dunnart).
The dams created within the rehabilitation areas have been used by a variety
of water birds and frogs. As can be seen from Table 7, the Rehab Site is one
of the most productive sites surveyed for birds during 2006.

This year two groups of White-browed Babblers were utilizing rehabilitation
area. This species depends upon large areas of woodland habitat and its
presence indicates the occurrence, in sufficient quantity, of woodland habitat
in good condition. In addition, two Speckled Warblers were also observed in
the survey area. This is the second year that this threatened species has

been found in the rehabilitation area.

Several honeyeater species were using the area. There was an abundance of
flowering mistletoe occurring at the time of the survey and these birds were

feeding on these plants.

However, the ground fauna recorded during this year’s survey was low, as it
was in the last two years, with no small mammals or frogs being captured
within the 1985-86 rehabilitation area. No frogs were located at the dams

close to the Rehab Site, as these are currently dry.

Measurements of habitat characteristics of some of the rehabilitation areas
established within Ulan Coal Mines have been undertaken since 1995 (see
previous reports). The area that has been surveyed consistently over the
period is the 1985-86 rehabilitation area near the old underground mine

offices, at the southern end of the open-cut mine area. This area has been
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surveyed on nine occasions. Habitat characteristics have been measured by
describing each Elliott trap site, as well as by specialised transects through
the area. Both methods are described in Section 3.0 and the results from
application of the methods on the habitat in the 1985-86 rehabilitation area are

given in Table 9.

TABLE 90 HABITAT CHARACTERISTICS OF THE 1985-86
REHABILITATION SITE

a. Trap Site Characteristics

% Cover 1995 | 1996 1997 1999 2001 2003 2004 2005 2006
Tree Cover 60 21 36 27 40 55 40 26 32
Shrub Cover 64 71 13 61 56 30 48 64 60
Sapling Cover 12 0 6 17 4 10 4 4 40
Grass Cover 76 57 14 51 58 65 64 92 96
Forb Cover 17 36 14 43 39 75 52 88 84
Litter Cover 68 46 83 95 100 100 92 100 96
Log Cover 1 0 0 0 8 5 8 4 12
Bird Species 17 14 16 29 15 28 10 26 26
b. Habitat Transect Results
Habitat 1995 1996 1997 1999 2001 2003 2004 2005
Characteristic Sample | Sample | Sample | Sample | Sample | Sample | Sample | Sample
Tree Height (m) 6.1 7.2 6.6 6.2 6.7 9.4 9.7 9.9
Tree DBH (cm) - 7.4 8.0 10.0 9.3 114 14.3 12.1
Shrub Height (cm) 115 125 135 133 153 93.7 67.8 75
Tree Density (/ha) 2000 2200 2900 2388 2600 1540 1368 1920
Shrub Density (/ha) 3200 1900 3100 1800 2100 825 684 1792
Grass Cover (%) 37 30 18 20 35 30 12 42
Forb Cover (%) 7 6.4 3.7 14.4 10.4 15 17.4 12
Litter Cover (%) 64 47 88 68 80 78 60 85
Grass Height (cm) 8.6 16 16 18.3 33 14 8.6 12
Forb Height (cm) 4.5 7.3 12 24.4 13.7 16 9 22
Litter Wt (g/m°) 584 448 880 840 788 464 444 596
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As can be seen from the table, there has been a levelling off in nearly all of
the habitat characteristics over the years. Sapling cover has increased,

presumably due to better conditions in the last year.

Figure 2 shows the results of a cluster analysis of the habitat characteristics of
all the survey sites. These figures show that the habitat characteristics of the
Rehab Site are similar to those found at several survey sites throughout Ulan
Coal Mine, particularly the Ulan Creek Site. Rehab Site is part of a cluster of
sites showing similar habitat characteristics i.e. Ulan Creek, Trig Road and
Site B.

Figure 2: Cluster Analysis of Habitat Characteristics Measured at Each
Site during the 2006 Surveys

trap habitat 2006

Distance (Objective Function)
6.4E+02 3.8E+03 7E+03 1E+04 1.3E+04

Information Remaining (%)
50

100 75 25 0
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Site A

SiteL | |—|
Cicada T
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Rehab

Over the years there has been an increase in the quantity and structural
complexity of the vegetation within the rehabilitation area and this certainly
shows in the changes to the fauna utilizing the area. There has been an
increase of bird species diversity, with richness increasing from 17 to 28
species. In addition, there have been records of native marsupials using the
area (Common Dunnart, see 1997 report). Most of the birds observed within
the area are woodland species that utilize the foliage of the trees and shrubs.

The presence of flowering mistletoe attracts many nectar feeders.
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5.3 THREATENED SPECIES RECORDED DURING THE SURVEY

Four threatened species were recorded during the present survey. These

were:

Gang-gang Cockatoo
Grey-crowned Babbler
Speckled Warbler, and
Squirrel Glider

Three of the threatened bird species are closely associated with remnant
woodland in the western slopes region of NSW. These are the Gang-gang
Cockatoo, Grey-crowned Babbler and the Speckled Warbler. The
conservation of the woodland habitat above the Ulan Underground Mine is an
important feature in the region, as it ensures the continuation of preferred
habitat for these (and other) threatened species. A pair of Speckled Warblers
was observed using the Rehabilitation Site, emphasising the importance of
these areas as they mature. Two Speckled warblers were also observed next
to Ulan Creek. A Gang-gang Cockatoo was recorded from the Cicada Road
Site, whilst a small group of Grey-crowned Babblers were sighted at Site B. A
Squirrel Glider was spotlighted along Sandstone Road, and trees showing
their scratches were found at Ulan Creek Site and Site A. The distribution of

the non-bat threatened species is shown in Figure 3.
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Figure 3: Distribution of non-bat Threatened Species in the Ulan Coal
Mine Area
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6.0 GENERAL CONCLUSIONS FROM THE ELEVENTH TERRESTRIAL
FAUNA MONITORING SURVEY

Despite surveys being undertaken for the last 25 years at Ulan Coal Mines,
each monitoring survey provides information about new species using the
area. This is particularly so for birds, when, for the last three years, there has

been 11, 10 and 5 new species located.

The occurrence of new species and the loss of other species at Ulan Coal
Mine are due to the dynamic nature of the region. Ulan Coal Mine is within an
important geographic region, the Upper Hunter, and is located on the eastern
and western fall of the Great Dividing Range. In this region the faunal
assemblages appear to be influenced by the drier inland environment to the

west as well as the more temperate coastal environment to the east.

Consequently, the region contains several species known from the eastern
edge of their range, as well as species known from the western edge of their
range. This aspect of the region is discussed in the fauna survey report for
Goulburn River National Park (NPWS 2001). This report points out that the
region is a crossover point for eastern and western plant and animal species,

and cites examples from the following taxa: birds, reptiles, frogs and bats.

This pattern of fauna usage has been noted during surveys of the Kerrabee
area on the Goulburn River by Mount King Ecological Surveys in 1981. Of the
assemblage of avifauna recorded during this survey, it was estimated that
15% could be classed as inland species and 43% as coastal species (the
remainder were regarded as wide-ranging). This same pattern of faunal use
is found at Ulan Coal Mine, and an analysis of the results from the 1998
survey showed that seven bird species were found at the eastern edge of their

range and 27 at the western edge of their range.
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There have been a number of inland species recorded from Ulan in recent
years e.g. Black-breasted Buzzard, Whiskered Tern, Inland Thornbill, Blue-
faced Honeyeater. These species may have moved east in response to the
extreme dry conditions in the inland. However, some coastal species have
also been located recently e.g. Eastern Whipbird, Gang-gang Cockatoo, Musk
Lorikeet, and Grey Currawong. Some of the coastal species may have
traveled to the area following flowering trees e.g. Musk Lorikeet, whilst others
may have always been at Ulan, but in low numbers. This may be the case
with the Eastern Whipbird. A pair of this species was heard calling at the Trig
Road Site, within a dense shrub thicket.

The habitat and fauna assemblages appear to be changing as the condition of
the area is slightly improving after a prolonged drought. Sapling densities
have increased, and there have been an increase in the number of mammals,
particularly Common Brushtail Possums. Many of these animals were found
to be breeding and carrying large young. Small native mammals were in
higher numbers than that recorded during previous surveys, and all of the
Southern Bush Rats captured were young animals and the two Yellow-footed
Antechinus trapped carried pouch young. All this indicates an improvement in
the conditions for fauna at Ulan Coal Mine, although surveying in early spring

could have influenced the results.

The large areas of water created by Ulan Coal Mine e.g. Bobadeen Dam,
Rowan’s Dam, have provided areas for birds reliant of open water and
shoreline habitats. In the case of Rowan’s Dam, Black Swans, Australian
Pelicans and Black-winged Stilts regularly visit this water body. The presence
of more than 25 Whiskered Terns this year highlights the importance of

artificial water bodies in an otherwise dry environment.

Monitoring of fauna and habitat has been undertaken annually within ML 1341
for eleven years. Mining under the lease ceased about four years ago and it

is time to assess whether there is any evidence of impacts from subsidence
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upon the surface biodiversity. According to the conditions of consent for ML
1481 monitoring should occur “during the development and for a period after
the completion of the development”. This same condition would apply to ML
1341. Consequently, there is a need to determine whether “a period after
completion of the development” has been completed and that the intensity of
monitoring surveys within ML 1341 should be reduced or even curtailed.
Before the 2007 surveys are undertaken, an analysis of the results obtained
from the long-term monitoring surveys within ML 1341 should be undertaken
and a decision made on whether further surveys are warranted. It will be
necessary to track the population status of individual species located within

ML 1341 over time and correlate these results with the mining activities.

By 2006 the list of threatened species known to use the Ulan Coal Mine area

is:

Barking Owl

Turquoise Parrot

Glossy Black-cockatoo
Gang-gang Parrot

Swift Parrot
Black-breasted Buzzard
Blue-billed Duck

Hooded Robin
Grey-crowned Babbler
Speckled Warbler

Brown Treecreeper
Painted Honeyeater
Black-chinned Honeyeater
Diamond Firetall

Squirrel Glider
Brush-tailed Rock-Wallaby

Some of these species have only been recorded on single or limited
occasions, whilst other threatened species have been consistently recorded
over the years (e.g. Glossy Black-cockatoo, Gang-gang Cockatoo, Speckled
Warbler, Blue-billed Duck, Barking Owl and Squirrel Glider).
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This is an extraordinary number (16) of threatened species (there are 10
threatened non-bat species listed for Goulburn River National Park) and
indicates the importance of large areas of woodland in the Central Tablelands.
In particular, areas that are efficiently managed by non-government institutes,
in this case Ulan Coal Mines Ltd, are most important as ‘off-park conservation

reserves’.

White-browed Wood Swallows at a Coal Loader at Ulan Coal Mine
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B. AQUATIC FAUNA SURVEY OF ULAN COAL
MINES AREA

7.0 BACKGROUND
According to the Conditions of Consent for ML1468:

“The Applicant shall prepare a detailed monitoring program of habitat areas,
including any wetlands and aquatic habitats, during the development and for a
period and for a period after the completion of the development to be
determined by the Director-General in consultation with NPWS and NSW
Fisheries. The program shall monitor impacts attributable to the development
and include monitoring of the success of any restoration or reconstruction
works. The Applicant shall include the monitoring program in the Flora and
Fauna Management Plan (Condition 3.4 (a)). The Applicant shall carry out
any further works required by the Director-General as result of the monitoring.

A summary of monitoring results shall be included in the AEMR”.

The Flora and Fauna Plan of Management sets out the approach to the
monitoring of aquatic fauna by stating that the sites sampled during studies for
the MLA8O Development Application and Environmental Impact Statement
(Kinhill Pty Ltd, 1998) will be re-sampled during the monitoring surveys.
Sampling of additional steams such as Mona, Burra and Curra Creeks, were
suggested, if permanent water was available. However, no permanent water
was evident in these or other water courses. Thus, six sample sites were
established along Goulburn River (upstream and downstream of the mine
area) and Ulan Creek. Sampling of macro-invertebrates and aquatic
vertebrates were undertaken at each of these sites. In addition, littoral and
aguatic habitat characteristics were described and each site was rated using
biological and abiotic parameters.
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The methodology used and analysis of the results obtained during the original
surveys undertaken in 1997 were based upon that used by Chessman, 1995,
and Chessman et al, 1997. Since 1997, the Australian River Assessment
System (AusRivAS) has been adopted nationally. AusRIivAS is a rapid
prediction system used to assess the biological health of Australian rivers, and
was developed under the National River Health Program (NRHP) by the
Federal Government in 1994, in response to growing concern in Australia for

maintaining ecological values.

The methodology recommended for undertaking AusRivAS analysis is slightly
different from that used by Chessman et al (1997) i.e. that used during the EIS
studies at Ulan. However, it was possible to incorporate both systems of
biological sampling and habitat assessment into the current survey. The main
difference for sampling was the measure of effort. In the original survey each
survey of the stream was limited to 20 minutes. In the AusRiVAS
methodology, sampling of 10m of stream length is recommended. It was
found that the sample time during the current survey (using 10m of stream
length) was approximately 20 minutes. Also, the system of analysis of
biological data (SIGNAL) eliminated variation in survey effort. During the
original survey, the littoral and aquatic habitat was described and assessed
using a system (RCE - riparian, channel and environmental inventory)
modified by Chessman et al (1997). A different system of habitat description
iIs recommended under AusRiVvAS. Both systems were applied during the
current survey, but the RCE system provided a rating of environmental quality

for each site.

The system used to calculate a biotic index (Stream Invertebrate Grade
Number — Average Level or SIGNAL) has varied slightly over the years. Each
invertebrate family has been provided with a pollution sensitivity rating
between 10 (most sensitive) and 1 (least sensitive). However, the initial listing
in 1995 (SIGNAL-95) was modified in 1997 to SIGNAL-97, as well as
SIGNAL-HU97 for the Hunter Region. The AusRIiVvAS currently uses SIGNAL-
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97G, representing generalised grades for all of Australia. The original survey
used SIGNAL-HU97 (binary derivation), and this is applied to the results from
the current survey. SIGNAL scores for taxa higher than families could be

obtained from Gooderham and Tsyrlin (2002).

Consequently it was possible to compare the results from the survey in 1997

with those from the surveys from 2003 survey onwards.

The surveys were undertaken by Dr Martin Denny, using Scientific Research
Permit number P04/0091. The weather was warm and dry during this period.
The flow along Goulburn River upstream of Ulan Creek was very slow at the
time of sampling and some of the sites sampled only held a small amount of
water. Site 2, within the channelised part of Goulburn River, held little water
and was highly sedimented. Ulan Creek (Site 3) was flowing strongly, due to
the release of mine water along this water course. Consequently, the flow
along Goulburn River downstream of Ulan Creek was also strong (Sites 4, 5
and 6).

8.0 SURVEY SITES

The six survey sites were located, as close as possible, to those established
during the survey in 1997 (Kinhill Pty Ltd, 1998). The locations are shown on
Figure 4. Photographs of each site were provided in the 2003 report and a
detailed description of each site is provided in the 2003 and 2004 reports .
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Figure 4. Aquatic Fauna Survey Sites Used in 2006
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9.0 METHODOLOGY

At each site 10m of stream side was sampled using a kick net of 2.5mm mesh
size. Within riffle areas the substrate was disturbed upstream from the net, to
dislodge any macro-invertebrates. The contents of the net were collected and
later sorted. Two baited funnel traps were used at each site and were
immersed for about 30 minutes. The macroinvertebrate sampling
methodology followed that of Turak and Waddel, 2001.

Animals were sorted and identified, where possible, to at least family level.
The following references were used to assist in identification of the aquatic
fauna (and flora):

Allen, G.R., Midgley, S.H. and Allen, M. 2002 Field Guide to the Freshwater Fishes of
Australia Western Australian Museum, Perth

Anstis, M. 2002 Tadpoles of South-eastern Australia A Guide with Keys. Reed New
Holland, Sydney

Gooderham, J. and Tsyrlin, E. 2002 The Waterbug Book A Guide to the Freshwater
Macroinvertebrates of Temperate Australia CSIRO Publishing, Melbourne

Hawking, J.H. and Smith, F.J. 1997 Colour Guide to invertebrates of Australian
inland waters Co-operative Research Centre for Freshwater Ecology, Albury
Hawking, J. and Theischinger, G. 1999 Dragonfly Larvae (Odonata): A guide to the
identification of larvae of Australian families and to the identification and ecology of
larvae from New South Wales Co-operative Research Centre for Freshwater
Ecology, Albury

Jones, D. and Morgan, G. 2002 A Field Guide to Crustaceans of Australian Waters
Reed New Holland, Sydney

McDowall, R.M. 1980 Freshwater Fishes of South-Eastern Australia AH & AW Reed
PL, Terrey Hills

Sainty, G.R. and Jacobs, S.W.L. 1988 Waterplants in Australia Sainty & Associates,
Darlinghurst

Smith, B.J. and Kershaw, R.C. 1979 Field Guide to the Non-marine Molluscs of
South Eastern Australia Australian National University Press, Canberra

Williams, W.D. 1980 Australian Freshwater Life The MacMillan Company of Australia
PL, Artarmon

The SIGNAL biotic index was calculated using the scoring system SIGNAL-
HU97 (Chessman et al, 1997). The salinity score was calculated using the

scoring system of Horringan et al, 2005.
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10.0 RESULTS

A total of 568 organisms were captured during the survey. These organisms
were from 32 different taxa (families and above) ranging from vertebrates
(amphibia, fish) to insect larvae, leeches and other macroinvertebrates. The
results from the aquatic fauna survey are shown in Table 10a. This year,
crustacean (Seed Shrimps and Clam Shrimps), Diving Beetle larvae and Non-
biting Midges were the most common and widespread fauna this year (see
Table 11). No species listed as Threatened under the Fisheries Management

Act were located during the survey.

The assemblage of aquatic fauna, in terms of species and numbers varied
from that recorded in previous surveys. As with the terrestrial fauna,
variations occur from year to year and are probably due to variations in
climatic conditions (the effects from the drought still being felt), and to short-
term changes (e.g. low water flow and increased turbidity) due to the recent

weather.

By obtaining counts of all organisms captured during the survey, it was
possible to calculate measures of diversity for each site.  The simplest
measures used were total numbers and species richness (number of taxa per
site). Evenness is a measure of the relative abundance of different species
making up the richness of an area. These indices are fully described in
Section 3.0 f. The different diversity indices are given in Table 10b.
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TABLE 10: Results from Aquatic Surveys

A. Families Identified and Numbers Counted in 2006

Taxa Sites
Class/Sub-class Order Family Group Name 1 2 3 4 5 6

Hirudinea - Glossiphoniidae Leech 1
Oligochaeta Oligochaetes Sludge Worm 13 1 6
Crustacea Cladocera Daphniidae Water Fleas
Crustacea Decapoda Atyidae Freshwater Shrimp 2
Crustacea/Copepoda Cyclopoida - Copepods 2
Crustacea/Ostracoda | - Notodromadidae | Seed Shrimps 25 | 50+ | 56 | 15
Crustacea Conchostrata | - Clam Shrimp 20 5131 7 1 1
Insecta Coleoptera Elmidae Riffle Beetle sp.1 2
Insecta Coleoptera Elmidae Riffle Beetle sp.2
Insecta Coleoptera Hydrophilidae Water Scavenger Beetle
Insecta Coleoptera Dystiscidae Diving Beetle larvae 12 3 3 34
Insecta Coleoptera Dystiscidae Diving Beetle 1 1
Insecta Diptera Chironomidae Non-biting Midge larvae 412311913 8
Insecta Diptera Chironomidae Non-biting Midge adult 2
Insecta Diptera Chironomidae Non-biting Midge pupa 1 3
Insecta Diptera Syrphidae Hover Fly 2 6
Insecta Diptera Simuliidae Black Fly larvae 1 3
Insecta Diptera Simuliidae Black Fly adult 1
Insecta Diptera Sciomyzidae Marsh Fly adult 1
Insecta Diptera Ceratopogonidae | Biting Midge larvae 1
Insecta Diptera Culicidae Mosquito pupa 1
Insecta Plecoptera Gripopterygidae Stonefly nymph 3
Insecta Plecoptera Notonemouridae | Stonefly nymph
Insecta Hemiptera Notonectidae Backswimmer 14 3
Insecta Hemiptera Veliidae Small Water Strider 2 1
Insecta Odonata Corduliidae Dragonfly
Insecta Trichoptera Hydroptilidae Microcaddis 2 1
Collembola - Hypogastruridae | Springtail 5 13 6 1 2
Arachnida - Lycosidae Wolf Spider 1
Arachnida - Pisauridae Fishing Spider 1 1 1
Arachnida Acarina Arrenuridae Water Mite 1
Gastropoda - Physidae Freshwater Snail 4 |12 6
Gastropoda - Lymnaeidae Freshwater Snail 11 8 6
Gastropoda ? Slug 1
Bivalvia - Sphaeriidae Freshwater Bivalve 4
Turbellaria Tricladida Dugesiidae Flatworms
Anura - Myobatrachidae Amphibian 5 8

Mosquito Fish 3
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B. Diversity Indices for Aquatic Fauna at Ulan in 2006

Simpson® Diversity Total Species
Site Evenness | (1 - Dominance) Numbers Richness
1] 0.755971 0.795471 74 14
2| 0.730479 0.756696 112 13
3| 0.679828 0.783036 151 16
4 0.87187 0.89501 101 18
5| 0.842494 0.846074 44 14
6 | 0.731523 0.786912 86 16
Simpson@® Diversity (1 - Dominance)
0.95
0.9
. 085
; 0.8 -
0 0.75
0.7
0.65
1 2 3 4 5 6
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Table 11: Representation of Each Taxa in the 2006 Sample

Taxa Total
Glossiphoniidae 1
Oligochaetes 20
Daphniidae 3
Atyidae 2
Copepods 2
Notodromadidae 150
Conchostrata 65
Elmidae 4
Hydrophilidae 4
Dystiscidae 58
Chironomidae 74
Syrphidae 10
Simuliidae 7
Sciomyzidae 1
Ceratopogonidae 1
Culicidae 2
Gripopterygidae 11
Notonemouridae 1
Notonectidae 20
Veliidae 5
Corduliidae 1
Hydroptilidae 4
Hypogastruridae 27
Lycosidae 2
Pisauridae 4
Arrenuridae 3
Physidae 26
Lymnaeidae 27
Gastropoda 1
Sphaeriidae 4
Dugesiidae 1
Myobatrachidae 19
Fish 8

These values can be summarized in the following figure. The figure shows
that the dominant taxa during the 2006 surveys were midges, seed shrimps,
clam shrimps, molluscs and beetles (adults and larvae). Interestingly, no
mayfly larvae were sampled. However, low numbers of this taxa were located
along Ulan Creek. The temperatures of the water at the time of sampling
ranged from 14.5°C (Site 2) to 20°C (Site 1).
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PROPORTION OF TAXA
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O Water Fleas

O Freshwater Shrimp
m Copepods

@ Seed Shrimps

m Clam Shrimp

O Beetles

| Midges

m Flies

O Mosquito

o Stoneflies

m Backswimmer

m Small Water Strider
m Dragonfly

B Microcaddis

@ Springtails

O Spiders

0O Water Mite

O Molluscs

O Flatworms
O Tadpoles
O Mosquito Fish

A low value for evenness means that the sample is dominated by a large
number of one or two species. There were no low evenness values for the
sites, although Site 3 was relatively low, due to the high numbers of shrimps

and midges.

The analysis shows that, in terms of species richness, Sites 3, 4 and 6
contained the most diverse collection of aquatic fauna. In terms of the
diversity index, most sites were approximately equal with Sites 4 and Site 5
having the highest index. All of these sites are within or downstream from
Ulan Creek. In 2005, Site 5 had the lowest species richness index.
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A comparison between the results from the previous surveys, shows that the
species richness, total numbers and diversity indices vary considerably over
the years. The overall species richness measured for the sites above Ulan
Coal Mine (Sites 1 and 2) have a value of 12.3 whilst the species richness for
the sites below the mine (Sites 4, 5 and 6) is 17.5.

Site |Simpson®@|Simpson@|Simpson’s|Simpson’s| Species | Species | Species | Species
Diversity | Diversity | Diversity | Diversity [ Richness | Richness | Richness [ Richness
2003 2004 2005 2006 2003 2004 2005 2006
1 0.888 0.778 0.793 0.795 23 13 8 14
2 0.823 0.491 0.747 0.757 12 8 6 13
3 0.272 0.68 0.63 0.783 6 5 17 16
4 0.794 0.817 0.627 0.895 30 21 9 18
5 0.739 0.852 0.449 0.846 13 13 13 14
6 0.617 0.692 0.892 0.786 12 14 21 16

Changes over time for species richness are shown in the graph below.

Species Richness

35
30 4 \
25

20 +

—e—Site 1
—=—Site 2
Site 3
Site 4
—x—Site 5

15 4

10 \/ \Y//

Species Numbers

—e—Site 6

Years

Species richness has increased in Sites 1, 2 and 4, and fallen in Site 5 since
2005. The remaining two sites have remained relatively constant. Overall,
the species richness at Sites 1 and 2 i.e. above Ulan Coal Mine, have fallen
over the years, whilst the species richness values at the sites below the mine

have stayed relatively stable or risen.
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The application of the SIGNAL biotic indices to the fauna at each site showed
that Sites 2 and 3 were of poor environmental quality. The results from the

analysis of the fauna data using SIGNAL-97G are shown in Table 12.

TABLE 12: SIGNAL and Salinity Scores and Environmental Quality
Ratings for Each Sample Site

Using SIGNAL scores (SIGNAL-97G) taken from Australian River Assessment
System (AusRivAS), as published in 2002 (Barmuta et al, 2002), with some
additions for taxa higher than families from Gooderham and Tsyrlin (2002).
Salinity scores are taken from Horrigan et al, 2005.

Site 1 | Site 2 | Site 3 | Site 4 | Site 5| Site 6
SIGNAL 34 2.6 3.8 4.0 4.0 4.1

score
Rating Very Very Very | Poor | Poor | Poor
Poor Poor Poor
Salinity 34 3.2 53 4.1 4.1 4.2
Score

All sites can be considered to be of poor to very poor environmental quality,
with the sites upstream from Ulan Coal Mine being the lowest. The salinity
scores are also relatively low i.e. most of the aquatic fauna species are those
most tolerant to increasing salinity. Table 13 shows the changes in the
SIGNAL scores over time at Goulburn River and this is illustrated in the

accompanying figure.

Table 13: SIGNAL Scores for 2003 to 2006 Surveys

Site 1 Site 2 Site 3 | Site 4 Site 5 Site 6

SIGNAL 5.45 4.33 4.2 5.04 5.94 6.87
score
2003

SIGNAL 4.82 4.14 3.6 5.05 4.54 5.15
score
2004

SIGNAL 4.43 4.4 5.53 5.0 4.17 5.0
score
2005

SIGNAL 3.4 2.6 3.8 4.0 4.0 4.1
score
2006
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SIGNAL Indices
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It can be seen that the indices for all sites have fallen over the years i.e. those
sites above as well as below the mine. It can be argued that the fall is not due
to the influence from the mine, but is due to a general decline in
environmental conditions possibly as a consequence of the long period of
drought. The indices for Sites 1 and 2 have declined to a greater extent than
that measured at the other sites. It should also be noted that the SIGNAL
scores are higher after the Ulan Creek junction and that the mine water

discharge along this creek may be of benefit to the aquatic ecosystem.
Although the discharge water has a raised conductivity, it would also have

relatively high oxygen levels that would be beneficial to many aquatic species.
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APPENDIX: TERRESTRIAL FAUNA KNOWN FROM THE GULGONG
REGION AND LOCATED DURING THE SURVEY
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A. AVIFAUNA

COMMON NAME SCIENTIFIC NAME AUST [NSW [CONS. [HABITAT
Emu Dromaius novaehollandiae Cc Cc S All habitats
Australasian Grebe Podiceps novaehollandiae A A S Freshwater
Hoary-headed Grebe Podiceps poliocephalus C C S Freshwater
Australian Pelican Pelecanus conspicillatus C MC S Freshwater
Darter Anhinga melanogaster S-C MC S Freshwater
Little Black Cormorant Phalacrocorax sulcirostris A A S Freshwater
Little Pied Cormorant Phalacrocorax melanoleucos A A S Freshwater
Great Cormorant Phalacrorax carbo A C S Freshwater
White-faced Heron Egretta novaehollandiae A A S Water margins
Pacific Heron Egretta pacifica C C S Water margins
Great Egret Egretta alba C C S Water margins
Little Egret Egretta garzetta S MC S Water margins
Cattle Egret Ardeola ibis C MC S Grassland
Royal Spoonbill Platalea regia S MC S Water margins
Yellow-billed Spoonbill Platalea flavipes C MC S Water margins
Straw-necked lbis Threskiornis spinicollis C A S Water margins
Plumed Whistling-Duck Dendrocygna eytoni C MC S Grassland
Black Swan Cygnus atratus C C S Aquatic
Australian Wood Duck Chenonetta jubata A A S Aquatic
Hardhead Aythya australis C C S Aquatic

Grey Teal Anas gracilis A A S Aquatic
Chestnut Teal Anas castanea C MC S Aquatic
Shoveler Anas rynchotis S MC PS Aquatic
Pink-eared Duck Malacorhynchus membranaceus S MC-A [PS Aquatic
Pacific Black Duck Anas superciliosa A A S Aquatic
Blue-billed Duck Oxyura australis S MC V (2) [|Aquatic
Black-shouldered Kite Elanus notatus S MC-C [PS Woodland
Brown Falcon Falco berigora A MC S Woodland
Nankeen Kestrel Falco cenchroides A C S Grassland
Peregrine Falcon Falco peregrinus S U \% Rocky outcrops
Black Falcon Falco subniger S U PS Woodland
Australian Hobby Falco longipennis C MC S All habitats
Black Kite Milvus migrans C MC S Woodland
Wedge-tailed Eagle Aquila audax C MC S All habitats
Black-breasted Buzzard Hamirostra melanosternon S S V (2) [Woodland
Whistling Kite Haliastur sphenurus A MC S Woodland
Collared Sparrowhawk Accipiter cirrhocephalus C MC PS Woodland
Grey Goshawk Accipiter novaehollandiae VS U PS Woodland
Little Eagle Hieraaetus morphoides C MC S Woodland
Spotted Harrier Circus assimilis C U-MC (S Grassland
Swamp Harrier Circus approximans S MC \Y, Wetland
Stubble Quail Coturnix pectoralis A A S Grassland
Red-chested Button-quail Turnix pyrrhothorax S u-C PS Grassland
Silver Gull Larus novaehollandiae A A S Water margins
Whiskered Tern Chlidornias hybrida C MC S Aquatic
Peaceful Dove Geopelia placida C A S Woodland
Diamond Dove Geopilia cuneata C MC S Woodland
Common Bronzewing Phaps chalcoptera C A S Woodland
Crested Pigeon Ocyphaps lophotes A A S Woodland
Red-kneed Dotteral Erythogonys cinctus C MC S Water margins
Masked Lapwing Vanellus miles A A S Grasslands
Purple Swamphen Porphyrio porphyrio C A S Water margins
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COMMON NAME SCIENTIFIC NAME AUST [NSW [CONS. [HABITAT
Eurasian Coot Fulica atra C A S Aquatic
Black-fronted Plover Charadrius melanops A C S Water margins
Black-winged Stilt Himantopus himantopus A C S Water margins
Glossy Black-Cockatoo Calyptorhynchus lathami VS MC S (2) |Woodland
Red-tailed Black-cockatoo Calyptorhynchus magnificus C u PS (2) {Woodland
Yellow-tailed Black-cockatoo |Calyptorhynchus funereus S MC PS Woodland
Gang-gang Cockatoo Callocephalon fimbriatum S MC \% Woodland
Sulphur-crested Cockatoo Cacatua galerita C C S Grassland
Galah Cacatua roseicapilla A A S All habitats
Australian King-Parrot Alisterus scapularis C C PS Wet forest
Red-winged Parrot Aprosmictus erythropterus C C S Woodland
Turquoise Parrot Neophema pulchella S U PS (2) (Woodland
Swift Parrot Lathamus discolor S S-MC |V (2) [Woodland
Eastern Rosella Platycercus eximius C A S Woodland
Crimson Rosella Platycercus elegans C A S Woodland
Red-rumped Parrot Psephotus haematonotus A A S Woodland
Musk Lorikeet Glossopsitta concinna S MC \Y, Woodland
Little Lorikeet Glossopsitta pusilla S C PS Woodland
Pallid Cuckoo Cuculus pallidus A C S All habitats
Fan-tailed Cuckoo Cuculus pyrrhophanus C C S Woodland
Brush Cuckoo Cuculus variolosus S MC S Woodland
Channel-billed Cuckoo Scythrops novaehollandiae S-C U S Woodland
Shining Bronze-Cuckoo Chrysococcyx lucidus S-C C S Woodland
Common Koel Eudynamys scolopacea C MC S Woodland
Pheasant Coucal Centropus phasianinus S-C MC S Woodland
Tawny Frogmouth Podargus strigoides C A S All habitats
Barn Owl Tyto alba S-C MC-C [S Woodland
Barking Owl Ninox connivens R-S U PE (2) {Woodland
Southern Boobook Ninox novaeseelandiae C C S All habitats
Australian Owlet-Nightjar Aegotheles cristatus C A S Woodland
White-throated Nightjar Eurostopodus mystacalis C MC S Woodland
Spotted Nightjar Caprimulgus guttatus S-C MC PS Woodland
White-throated Needletail Hirundapus caudacutus S MC-A |[S Aerial
Fork-tailed Swift Apus pacificus S S-MC |S Aerial
Laughing Kookaburra Dacelo novaeguineae A A S Woodland
Sacred Kingfisher Halcyon sancta C A S All habitats
Azure Kingfisher Alcedo azurea S MC S All habitats
Rainbow Bee-eater Merops ornatus C A S Woodland
Dollarbird Eurystomus orientalis C MC S Woodland
Superb Lyrebird Menura novaehollandiae S-C C PE Woodland
Skylark Alauda arvensis S-C MC S Grassland
White-backed Swallow Chaeramoeca leucosternum S c S Woodland
Welcome Swallow Hirundo neoxena C A S Aerial
Fairy Martin Cecropis ariel C A S Aerial
Tree Martin Cecropis nigricans C A S Aerial
Little Grassbird Megalurus gramineus C A PS Littoral
Australian Pipit Anthus australis C A S Grassland
Black-faced Cuckoo-Shrike Coracina novaehollandiae A A S Woodland
White-bellied Cuckoo-shrike Coracina papuensis S-C ? PS Woodland
White-winged Triller Lalage sueurii S-C MC-A |[S Woodland
Jacky Winter Microeca leucophaea C A PS Woodland
Crested Shrike-tit Falcunculus frontatus S-C C PS Woodland
Grey Shrike-thrush Colluricincla harmonica C A S Woodland
Golden Whistler Pachycephala pectoralis C A S Woodland
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COMMON NAME SCIENTIFIC NAME AUST [NSW [CONS. [HABITAT
Rufous Whistler Pachycephala rufiventris C A S Woodland
Flame Robin Petroica phoenicea C C S Woodland
Red-capped Robin Petroica goodenovii C A S Woodland
Scarlet Robin Petroica multicolour C C S Woodland
Eastern Yellow Robin Eopsaltria australis C A S Woodland
Hooded Robin Melanodryas cucullata S-C C PS (2) {Woodland
Satin Flycatcher Myiagra cyanoleuca S-C MC PS Woodland
Restless Flycatcher Myiagra inquieta S-C A PS Woodland
Leaden Flycatcher Myiagra rubecula S-C C PS Woodland
Grey Fantail Rhipidura fuliginosa C A S Woodland
Willie Wagtail Rhipidura leucophrys C A S All habitats
Eastern Whipbird Psophodes olivaceus C A PS Woodland
Spotted Quail-thrush Cinclosoma punctatum S MC PS Woodland
Varied Sitella Daphoenositta chrysoptera C C S Woodland
Brown Songlark Cinclorhampus cruralis C A PS Grassland
Rufous Songlark Cinclorhamphus mathewsi C A PS Woodland
Golden-headed Cisticola Cisticola exilis Cc A S Grassland
White-browed Babbler Pomatostomus superciliosus C A S Woodland
Grey-crowned Babbler Pomatostomus temporalis C A S (2) |Woodland
Clamorous Reed-Warbler Acrocephalus stentoreus C A S Water margins
Superb Fairy-wren Malurus cyaneus C A S Woodland
Variegated Fairy-wren Malurus lamberti C C S Woodland
Chestnut-rumped Heathwren  |Hylacola pyrrhopygia S-C MC PS Woodland
Speckled Warbler Chthonicola sagittata C C PS (2) {Woodland
Weebill Smicrornis brevirostris Cc A S Woodland
Western Gerygone Gerygone fusca S-C C S Woodland
White-throated Gerygone Gerygone olivacea S-C A S Woodland
Origma Origma solitaria S-C MC \ Woodland/caves
Pilotbird Pycnoptilus floccosus C MC PS Wet forest
Yellow-rumped Thornbill Acanthiza chrysoptera C A S Woodland
Chestnut-rumped Thornbill Acanthiza uropygialis C A S Woodland
Striated Thornbill Acanthiza lineata C A S Woodland
Brown Thornbill Acanthiza pusilla C A S Woodland
Inland Thornbill Acanthiza apicalis A Woodland
Yellow Thornbill Acanthiza nana Cc A S Woodland
Buff-rumped Thornbill Acanthiza reguloides C A S Woodland
Southern Whiteface Aphelocephala leucopsis C A PS Woodland
Varied Sittella Neositta chrysoptera C C S Woodland
Red-browed Treecreeper Climacteris erythrops S-C C PS Woodland
White-throated Treecreeper Climacteris leucophaea C A S Woodland
Brown Treecreeper Climacteris picumnus C A S (2) |Woodland
Red Waittlebird Anthochaera carunculata Cc A S Woodland
Brush Wattlebird Anthochaera chrysoptera C C PS Woodland
Striped Honeyeater Plectorhyncha lanceolata C A S Woodland
Noisy Friarbird Philemon corniculatus C A S Woodland
Noisy Miner Manorina melanocephala C A S Woodland
Blue-faced Honeyeater Entomyzon cyanotis C C S Woodland
Lewin® Honeyeater Meliphaga lewinii C A S Woodland
Singing Honeyeater Meliphaga virescens C A PS Woodland
Yellow-faced Honeyeater Lichenostomus chrysops C A S Woodland
White-eared Honeyeater Lichenostomus leucotis C A S Woodland
Yellow-tufted Honeyeater Lichenostomus melanops S A PS Woodland
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COMMON NAME SCIENTIFIC NAME AUST [NSW [CONS. [HABITAT
White-plumed Honeyeater Lichenostomus penicillatus C A S Woodland
Black-chinned Honeyeater Melithreptus gularis S MC PS (2) {Woodland
Brown-headed Honeyeater Melithreptus brevirostris C A PS Woodland
White-naped Honeyeater Melithreptus lunatus C A S Woodland
Painted Honeyeater Grantiella picta S MC PS (2) {Woodland
White-cheeked Honeyeater Phylidonyris nigra C A S Heath
Eastern Spinebill Acanthorhynchus tenuirostris S-C A S Woodland
Spiny-cheeked Honeyeater Acanthorhynchus rufogularis C A S Woodland
Scarlet Honeyeater Myzomela sanguinolenta S-C C S Woodland
Mistletoebird Dicaeum hirundinaceum C A S Woodland
Spotted Pardalote Pardalotus punctatus C A S Woodland
Striated Pardalote Pardalotus striatus Cc A S Woodland
Silvereye Zosterops lateralis C A S All habitats
House Sparrow Passer domesticus A A S Urban
White-browed Scrubwren Sericornis frontatis Cc A S Woodland
Red-browed Firetail Emblema temporalis S-C A PS Woodland
Diamond Firetall Emblema guttata S C V (2) [Woodland
Double-barred Finch Poephila bichenovii C A PS Woodland
Common Starling Sturnus vulgaris C A S Grassland
Common Blackbird Turdus merula c MC | Grassland
Olive-backed Oriole Oriolus sagittatus C C S Woodland
White-winged Chough Corcorax melanorhamphos C C PS Woodland
Australian Magpie-lark Grallina cyanoleuca C-A A S All habitats
White-browed Woodswallow  |Artamus superciliosus C A S All habitats
Dusky Woodswallow Artamus cyanopterus C A S Woodlands
Masked Woodswallow Artamus personatus C C S All habitats
Black-faced Woodswallow Artamus cinereus C A S Woodlands
Grey Butcherbird Cracticus torquatus C A S Woodland
Pied Butcherbird Cracticus nigrogularis C A S Woodland
Australian Magpie Gymnorhina tibicen C A S All habitats
Pied Currawong Strepera graculina C A S All habitats
Grey Currawong Strepera versicolor S-C MC PS Woodland
Australian Raven Corvus coronoides C A S All habitats
Little Raven Corvus mellori C A S Woodland
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B. MAMMALS

COMMON NAME SCIENTIFIC NAME AUST. |CONS.[HABITAT
Short-beaked Echidna Tachyglossus aculeatus C S All habitats
Yellow-footed Antechinus Antechinus flavipes A S Woodland
Common Dunnart Sminthopsis murina C S Woodland
Common Wombat Vombatus ursinus S S Woodland
Common Wallaroo Macropus robustus A S Woodland
Red-necked Wallaby Macropus rufogriseus C S Woodland
Eastern Grey Kangaroo Macropus giganteus A S Woodland
Brush-tailed Rock-wallaby Petrogale penicillata C S Cliffs
Swamp Wallaby Wallabia bicolor C S Woodland
Greater Glider Petauroides volans S S Woodland
Common Ringtail Possum Pseudocheirus peregrinus  |A S Woodland
Sugar Glider Petaurus breviceps C S Woodland
Squirrel Glider Petaurus norfolcensis C PS (2) (Woodland
Common Brushtail Possum  |Trichosurus vulpecula A S Woodland
Southern Bush Rat Rattus fuscipes A S All habitats
Black Rat Rattus rattus C S All habitats
House Mouse Mus musculus A S All habitats
Chocolate Wattled Bat Chalinolobus morio C S Woodland
Gould® Wattled Bat Chalinolobus gouldii A S Woodland
Large-eared Pied Bat Chalinolobus dwyeri C S (2) |Woodland/caves
Little Forest Bat Vespadelus vulturnus C S Woodland
White-striped Mastiff Bat Tadarida australis C S Woodland
Inland Free-tail Bat Mormopterus planiceps C S Woodland
Gould® Long-eared Bat Nyctophilus gouldii C S Woodland
Greater Long-eared Bat Nyctophilus timoriensis VS S (2) [Woodland
Lesser Long-eared Bat Nyctophilus geoffroyi A S Woodland
Large Bent-winged Bat Miniopterus schreibersii A S (2) |Caves
Western Broad-nosed Bat Scotorepens balstoni C S Woodland
Eastern Horseshoe-bat Rhinolophus megaphyllus C S Caves
Fishing Bat Myotis adversus VS PS (2) |Caves
Feral Pig Sus scrofa C S All habitats
Feral Goat Capra hircus S-A S Rocky hills
Horse Equus caballus C S Grassland
Cattle Bos taurus A S Grassland
Fallow Deer Dama dama VS PS Woodland
European Rabbit Oryctolagus cuniculus A S Grassland
Brown Hare Lepus capensis S-C S Grassland
Red Fox Vulpes vulpes A S All habitats
Cat Felis catus A S All habitats
Dog Canis familiaris A S All habitats
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C. REPTILES

COMMON NAME SCIENTIFIC NAME AUST. [CONS. [HABITAT
Eastern Long-necked Turtle  [Chelodina longicollis C Aquatic
Stone Gecko Diplodactylus vlttatus S-C Stony soils
Lesueur® Velvet Gecko Oedura lesueuri A Rocky areas
Robust Velvet Gecko Oedura robusta C Woodland
Southern Leaf-tailed Gecko Phyllurus platurus C-A Rocky areas
Tree Dtella Gehyra variegata C-A Woodland
Burton® Snake-lizard Liasis burtonis Woodland
Lace Monitor Varanus varius All habitats
Sand Monitor Varanus gouldii -C Sandy soils
Two-clawed Worm-skink Anomalopus leuckartii Woodland
Eastern Blue-tongued Lizard |Tiligua scincoides Woodland
Southern Rainbow Skink Carlia tetradactyla Woodland
Litter Skink Carlia foliorum Woodland
Copper-tailed Skink Ctenotus taeniolatus Rocky areas
Striped Skink Ctenotus robustus Woodland
Spotted Ctenotus Ctenotus orientalis Woodland
Boulenger® Skink Morethia boulengeri Rocky soils

Red-throated Skink

Acritoscincus platynotum

Rocky areas

Cunningham® Skink

Egernia cunninghami

Rocky areas

Black Rock Skink

Egernia saxatilis

Rocky areas

White® Skink Egernia whitei Rocky areas
Tree Skink Egernia striolata Woodland
Bar-sided Skink Eulamprus tenuis -A Woodland
Southern Lerista Lerista bougainvillii -A Sandy soils
Common Dwarf Skink Menetia greyii Woodland
Wall Lizard Cryptoblepharus virgatus Woodland
Garden Sun-Skink Lampropholis delicata All habitats
Grass Sun-skink Lampropholis quichenoti All habitats
Weasel Skink Saproscincus mustelina Moist conditions
Shingleback Lizard Trachydosaurus rugosus -A All habitats
Nobbi Amphibolorus nobbi Sandy soils
Eastern Bearded Dragon Pogona barbata Woodland

Eastern Water Dragon

Physignathus lesueuri

Water margins

Lined Earless Dragon

Tympanocryptis lineata

Rocky areas
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Prong-snouted Blind Snake Ramphotyphlops S-C Sandy soils
bituberculatus

Blackish Blind Snake Ramphotyphlops VS-C |S Woodland
nigrescens

Carpet Python Morelia spilota VR-C (S Woodland

Yellow-faced Whipsnake Demansia psammophis  |C S All habitats

Red-bellied Black Snake Pseudechis porphyriacus [VS-A |S Wettish areas

Eastern Brown Snhake Pseudonaja textilis VS-C |S All habitats

Small-eyed Snake Cryptophilus nigrescens |C S Woodland
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D. AMPHIBIANS

COMMON NAME SCIENTIFIC NAME AUST |CONS.
Broad-palmed Frog Litoria latopalmata A S
Peron® Tree Frog Litoria peronii C S
Tyler® Tree Frog Litoria tyleri C S
Lesueur® Frog Litoria lesueuri A S
Rocket Frog Litoria nasuta A S
Common Eastern Crinia signifera A S
Toadlet

Brown Toadlet Pseudophryne bibroni A S
Eastern Banjo Frog Limnodynastes dumerilii  |C S
Spotted Grass Frog Limnodynastes ? ?

tasmaniensis
Barking Marsh Frog Limnodynastes fletcheri C S
Striped Grass Frog Limnodynastes peronii C S
Northern Banjo Frog Limnodynastes C S
terraereginae

Ornate Burrowing Frog |Limnodynastes ornatus A S
Sudell® Frog Neobatrachus sudelli C S
Smooth Toadlet Uperoleia laevigata A S
Dusky Toadlet Uperoleia fusca C S
Wrinkled Toadlet Uperoleia rugosa C S
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COMMON NAME

Site A

Site B

Site E

Site K

Site L

Trig Rd

Cicada

Ulan Ck

Rehab

Incidental*

Emu

Australasian Grebe

Australian Pelican

Darter

Little Pied Cormorant

White-faced Heron

Straw-necked lbis

Australian Wood Duck

Hardhead

Grey Teal

Pacific Black Duck

Black-shouldered Kite

Brown Falcon

X[ X] X| X X X X X]| X[ X[ X[ X

Nankeen Kestrel

Wedge-tailed Eagle

x

Silver Gull

x

Whiskered Tern

x

Peaceful Dove

Common Bronzewing

Crested Pigeon

Masked Lapwing

Purple Swamphen

Eurasian Coot

Black-winged Stilt

X[ X[ X[ X[ X] X

Yellow-tailed Black-cockatoo

Gang-gang Cockatoo

Sulphur-crested Cockatoo

Galah

Australian King-Parrot

Eastern Rosella

X[ X[ X[ X

Red-rumped Parrot

Pallid Cuckoo

Tawny Frogmouth

x

Barn Owl

Laughing Kookaburra

Azure Kingfisher

Superb Lyrebird

Welcome Swallow

Fairy Martin

Little Grassbird

x

Australian Pipit

Black-faced Cuckoo-Shrike

Jacky Winter

Grey Shrike-thrush

Golden Whistler

Rufous Whistler

Eastern Yellow Robin

Hooded Robin

Grey Fantail

Willie Wagtail
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COMMON NAME

Site A

Site B

Site E

Site K

Site L

Trig Rd

Cicada

Ulan Ck

Rehab

Incidental*

Eastern Whipbird

Spotted Quail-thrush

X

White-browed Babbler

Grey-crowned Babbler

Superb Fairy-wren

Variegated Fairy-wren

Speckled Warbler

White-throated Gerygone

Origma

Pilotbird

Yellow-rumped Thornbill

Brown Thornbill

White-throated Treecreeper

Red Wattlebird

Noisy Friarbird

X[ X[ X] X]| X

X[ X[ X[ X

Noisy Miner

X[ X] X| X]| X

Blue-faced Honeyeater

Yellow-faced Honeyeater

Yellow-tufted Honeyeater

White-plumed Honeyeater

X[ X[ X[ X

White-naped Honeyeater

Spiny-cheeked Honeyeater

x

Mistletoebird

Striated Pardalote

White-browed Scrubwren

Double-barred Finch

Common Starling

White-winged Chough

Australian Magpie-lark

White-browed Woodswallow

Masked Woodswallow

x

Grey Butcherbird

Pied Butcherbird

Australian Magpie

Pied Currawong

Australian Raven

X[ X[ X[ X

* Seen in Survey Area, but not at any site
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B. MAMMALS

COMMON NAME

Ulan Ck

Trig Rd

Cicada
Rd

Rehab

Incidental

Short-beaked Echidna

X

Yellow-footed
Antechinus

Common Wombat

Common Wallaroo

Red-necked Wallaby

Eastern Grey
Kangaroo

XXX X

Swamp Wallaby

Common Ringtail
Possum

Common Brushtail
Possum

Squirrel Glider

Southern Bush Rat

Feral Pig

European Rabbit

Brown Hare

Red Fox

Feral Cat
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C. REPTILES

Common Name A B E K L Cicada Trig Rd Ulan Ck | Rehab | Incidental
Rd

Red-throated Skink X

Eastern Bearded X
Dragon

Tree Dtella X X

Lace Monitor X

Eastern Long-necked
Tortoise

Wall Lizard

Common Dwarf Skink

XXX

Copper-tailed Skink X

Spotted Ctenotus X

Garden Sun-Skink X X

Red-bellied Black X
Snake

D. AMPHIBIANS

Common Name Incidental

Broad-palmed Frog X

Common EasternToadlet X
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