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biodiversity certification

conservation measures’
improvement or maintenance’

Biodiversity Certification Assessment Area’

Threatened Species Conservation Act
1995 Commonwealth Environment Protection and Biodiversity Conservation Act

Phascolarctos cinereus
species credit’

expert reports’

retained land – existing conservation measures

Section 1
Section 2

Section 3
Sections 4 6

red 
flag area’ area of high biodiversity conservation value

variation
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Section 5 areas of high 
biodiversity conservation value

Local Government Act

retained land – existing 
conservation measures

100% permanently managed and funded’

132 ‘ecosystem credits’
284 species credits’

conservation measures
20

84 28 284
198 133

151

improve or maintain
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conservation areas
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1

1.1 Project background 

Figure 1

Threatened Species Conservation Act

biocertification is sought’
conservation measures’ improvement or 
maintenance’ improve 
or maintain test

Environmental Planning and Assessment Act 1979

Planning Authority’

Appendix A
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1.2 Descript ion of project t imelines,  management and governance  

Appendix 
B

1.3 Community Consultation and Stakeholder Engagement  

Figure 2
Appendix B

Appendix C)

1.4 Biodiversity certif ication assessment area and propos al  

land to be certified conservation areas
retained land

retained land – existing conservation measures

Environment Protection and Biodiversity 
Conservation Act 1999

Table 1
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Figure 1
development areas

conservation areas retained land Figure 2 Figure 3
Figure 4 Table 2

Figure 2

Figure 4

Figures 3 4

retained land – existing 
conservation measures

Figure 4
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Appendix K L

Table 1: Biometric vegetation types and their conservation status in the BCAA

Total 208.89

Table 2: Proposed biocertification land uses in the BCAA

Total 208.89 100 29.64 100

1.5 Biocert if ication Assessment Process and Implications 

biodiversity credits

conservation measures
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improve or maintain
red flags

Red flags areas of high biodiversity conservation value

Shale Sandstone Transition Forest in the Sydney Basin Bioregion

red flag Section 5

Section 5

1.6 Assessment Methodology/Consultat ion with the OEH 

red 
flags’

o
Phascolarctos cinereus

o

retained land –
existing conservation measures

conservation areas
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Figure 1: Regional location of the Mt Gilead Biodiversity Certification Assessment Area



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Figure 2: Land Zoning Map (Source CCC 2015)
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Figure 3: Mt Gilead Biodiversity Certification Assessment Area and location of existing conservation areas 
(two proposed Biobank sites within the BCAA), and potential Biobank sites outside the BCAA
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Figure 4: Proposed development / land use within the BCAA
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2

Biodiversity Assessment Report

Litoria 
aurea) otis macropus Appendix E

2.1 Methods 

2.1.1 Literature and data review

Table 3

Threatened Biodiversity Survey and 
Assessment Guidelines for Development and Activitie

Biobanking assessment methodology (BBAM 2014)
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Atlas of NSW Wildlife EPBC Protected Matters Search 
Tool

BioNet Atlas of NSW Wildlife

Appendix D Figure 5 Figure 
6

Mt Gilead Flora and Fauna Assessment – Stage 2 (ELA 2006)

Table 3

Eucalyptus benthamii

Mt Gilead Rezoning: Ecological Assessment (ELA 2014)

Table 3
Figure 8
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Miniopterus 
schreibersii oceanensis Mormopterus norfolkensis 
Falsistrellus tasmaniensis Saccolaimus flaviventris 

Myotis macropus Scoteanax rueppellii 
Glossopsitta pusilla Ardea ibis

Meridolum 
corneovirens

South Campbelltown Koala Habitat Connectivity Study (Biolink 2018)

Figure 10 Figure 11
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Figure 5: Threatened flora records within 5km of the BCAA (Source Atlas of NSW Wildlife and ELA, 
unpublished)
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Figure 6: Threatened species credit fauna records within 5km of the BCAA (Source Atlas of NSW Wildlife and 
ELA, unpublished)
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Figure 7: Threatened ecosystem credit fauna records within 5km of the BCAA (Source Atlas of NSW Wildlife 
and ELA, unpublished)
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Figure 8: Previous flora and fauna species survey effort in the BCAA as part of rezoning process (ELA 2014)
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2.1.2 Biometric vegetation types, condition and threatened status

Table 4

Table 4 Figure 9

Table 4: Vegetation communities and equivalent Biometric vegetation types in the BCAA and relationship to 
threatened ecological communities
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Figure 9: Indicative Biometric vegetation types in the BCAA based on ELA (2014)
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2.1.3 Determination of species credit species requiring survey
Species credits’

red flag species
a species that cannot withstand further loss in the CMA because it is extremely 

rare/critically endangered, restricted or its ecology is poorly known

species credit’

expert report

improve or maintain red flag species

Appendix D.

Step 1. – Identify candidate species for initial assessment 

Appendix D

Step 2. – Review list to include additional species

Step 3. – Identify candidate species for further assessment

Appendix D

Pomaderris brunnea
Figure 5
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Figure 6

Appendix D

Figure 6

Figure 10)

Figure 11

Appendix E

Steps 4 and 5. – Identify potential habitat for species requiring further assessment and determine 
whether species is present

Appendix E Figure 14

Step 6 – identify the threatened species that trigger a red flag

Step 7 finalise the boundary of the species polygon and area of impact
habitat polygon

Figure 11

habitat polygon
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2.1.4 Field assessment

Table 3

vegetation zones

Table 5 Table 5)

Figure 12
Figure 

13

(Figure 13
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Appendix E
Figure 14

Table 5: Vegetation zones in the BCAA, plot requirements, and plots completed
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Total 12 20



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Figure 10: Regional records of Koala and potential movement corridors around the BCAA
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Figure 11: Assumed Koala habitat and records within the BCAA
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Figure 12: Validated Biometric Vegetation Types in BCAA and location of plots used in credit calculations
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Figure 13: Combined threatened flora survey effort and plots for rezoning, biocertification and EPBC Act 
assessments
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Figure 14: Combined threatened fauna survey effort for rezoning, biocertification and EPBC Act assessments
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2.2 Results 

2.2.1 Vegetation types and condition

Figure 12

Appendix F

2.2.2 Flora species

Appendix G

Threatened flora species

Eucalyptus benthamii

Pomaderris brunnea 

2.2.3 Fauna species

Appendix H Appendix I

Appendix E
Litoria peronii L. dentata

Chalinolobus dwyeri
Scotorepens orion).

Threatened and migratory fauna species
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Species Credit Habitat Maps
conservation 

areas retained land Figure 11

2.2.4 Red flags

Vegetation types and other areas recognised as having regional or state biodiversity conservation 
significance.
Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain, 
Sydney Basin Bioregion Grey-Box – Forest Red Gum grassy woodlands 
on flats of the Southern Cumberland Plain, Sydney Basin Bioregion’ Narrow-leaved Ironbark – Broad-
leaved Ironbark – Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin Bioregion

Grey-Box – Forest Red Gum grassy woodlands on flats of the Southern 
Cumberland Plain, Sydney Basin Bioregion’ ‘Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey 
Gum open forest of the edges of the Cumberland Plain, Sydney Basin Bioregion’

Figure 15

Threatened species
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Figure 15: Red flag vegetation within the BCAA
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3

Section 4

more appropriate local data’
where local data more accurately reflects local environmental conditions’

Grey-Box – Forest Red Gum grassy woodlands 
on flats of the Southern Cumberland Plain, Sydney Basin Bioregion’ Narrow-leaved Ironbark – Broad-
leaved Ironbark – Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin Bioregion’

Grey-Box – Forest Red Gum 
grassy woodlands on flats of the Southern Cumberland Plain, Sydney Basin Bioregion’

Narrow-leaved Ironbark – Broad-leaved 
Ironbark – Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin Bioregion’
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Section 4
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4

4.1 Biodiversity certif ication assessment area 

Figure 3

Table 6 Figure 3

Section 4.7

Table 6: Land use breakdown

Total 208.89 100 29.64 100

4.2 Vegetat ion mapping and zones  

Section 2.1.2 Table 7
Narrow-leaved Ironbark - Broad-

leaved Ironbark - Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin’
Grey Box - Forest Red Gum grassy woodland on flats of the 

Cumberland Plain, Sydney Basin Forest Red Gum – Rough-barked Apple grassy woodland 
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on alluvial flats of the Cumberland Plain, Sydney Basin Bioregion

Table 7: Area of vegetation within the BCAA

Total

Table 8
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4.3 Transect /Plot  data and site value scores  

Table 5
Appendix J

Table 9

Figure 20

Table 9: Site value scores allocated to each vegetation zone
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4.4 Landscape Score  

8.5
4.7
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4.4.1 Percent Native Vegetation Cover Score
Figure 

16
Table 10

15

15

Table 10: Native vegetation cover in assessment circle

2.2

4.4.2 Connectivity Value

Figure 17

6
Table 11

Table 11: Connectivity scores allocated for the assessment
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4.4.3 Adjacent Remnant Area

Figure 17 2.5

2.5
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Figure 16: Assessment circle
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Figure 17: Connectivity
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4.5 Red Flags 

Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the Cumberland 
Plain, Sydney Basin Bioregion Grey-Box –
Forest Red Gum grassy woodlands on flats of the Southern Cumberland Plain, Sydney Basin Bioregion

Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest of the edges of the 
Cumberland Plain, Sydney Basin Bioregion

Table 12 Figure 20.

Section 5
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Table 12: Impacts to red flagged vegetation

Total 8.56 1.49 17.41

4.6 Indirect Impacts  

proposed ownership, management, zoning and development controls of the land proposed for 
biodiversity certification is intended to mitigate any indirect impacts on biodiversity values

Figure 2
retained land – existing

conservation measures’

retained land – existing 
conservation measures’



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

conservation areas
retained land – existing conservation measures

4.7 Buffers on Red f lag areas  

Figure 19
Section 6.3 and 6.7
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Figure 18: Impacted Red Flag vegetation
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Figure 19: Buffers to areas of conserved red flag vegetation
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4.8 Credit Calculat ions  

4.8.1 Ecosystem Credits

132 Table 13

20

18

5

Section 6
20 Table 13

112 28 84 Table 13

Section 6

74 120
Appendices K L

4.8.2 Species credits

land to be certified’

284 Table 14

48 85
151 Section 

6

3.61
22 Figure 11
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5

5.1 Impact on Red Flagged Areas  

Section 2 red 
flags

red flags

River-Flat Eucalypt Forest on the Coastal 
Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregion

Cumberland Plain Woodland in the 
Sydney Basin Bioregion’ Shale Sandstone Transition Forest in the Sydney Basin Bioregion
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Table 15.

Figure 20

Table 15: Impacted red flag vegetation

Cumberland Plain 
Woodland in the 
Sydney Basin 
Bioregion

Cumberland Plain 
Woodland in the 
Sydney Basin 
Bioregion

Total 1.37 0.12



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Figure 20: Impacted, conserved and retained red flag vegetation
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5.2 Red Flag Variation Criteria  

Section 5.2.1, 5.2.2

5.2.1 Avoiding and Minimising Impacts on Red Flags (Criteria 2.4.1 of the BCAM)
The Director General must be satisfied that the feasibility of options to avoid impacts on red flag 
areas has been considered in the application for biodiversity certification.  An application for 
biodiversity certification can address this requirement by demonstrating that:

a) all reasonable measures have been taken to avoid adverse impacts on the red flag areas and 
to reduce impacts of development on vegetation remaining within the biodiversity certification area

b) appropriate conservation management arrangements cannot be established over the red flag 
area given its current ownership, status under a regional plan and zoning and the likely costs of 
future management

a) All reasonable measures to avoid adverse impacts
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conservation measures
retained land – existing conservation 

measures

b) Appropriate conservation management arrangements cannot be established over the red 
flag area given its current ownership, status under a regional plan and zoning, and the likely costs 
of future management

5.2.2 Assessment criteria for red flag areas that contain CEECs (Criteria 2.4.2 of the BCAM)

Viability (Criteria 2.4.2.1 of the BCAM)

The application for biodiversity certification must demonstrate to the satisfaction of the Director 
General that the viability of biodiversity values in the red flag area is low or not viable.

For the purpose of the methodology, viability is defined as the ability of biodiversity values at a 
site to persist for many generations or long time periods. The ecological viability of a site and its 
biodiversity values depend on its: 

condition
the area of the patch of native vegetation and its isolation
current or proposed tenure and zoning under any relevant planning instrument
current and proposed surrounding land use
whether mechanisms and funds are available to manage low viability sites such that their 
viability is improved over time

In making an assessment that the viability of biodiversity values in the red flag area is low or not 
viable, the Director General must be satisfied that one of the following factors applies:

a) The current or future uses of land surrounding the red flag area where biodiversity certification 
is to be conferred reduce its viability or make it unviable. Relatively small areas of native 
vegetation surrounded or largely surrounded by intense land uses, such as urban development, 
can be unviable or have low viability because of disturbances from urbanisation, including edge 
effects; or

b) The size and connectedness of the vegetation in the red flag area where biodiversity 
certification is to be conferred to other native vegetation is insufficient to maintain its viability. 
Relatively small areas of isolated native vegetation can be unviable or have low viability; or
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c) The condition of native vegetation in the red flag area where biodiversity certification is to be 
conferred is substantially degraded, resulting in loss of or reduced viability. Native vegetation in 
degraded condition can be unviable or have low viability. ‘Degraded condition’ means 
substantially outside benchmark for many of the vegetation condition variables as listed in Table 
1 of the methodology (s.3.6.2), without the vegetation meeting the definition of low condition set 
out in section 2.3. Vegetation that is substantially outside benchmark due to a recent disturbance 
such as a fire, flood or prolonged drought is not considered degraded for the purposes of the 
methodology; or

d) The area of a vegetation type in a red flag area on land where biodiversity certification is 
conferred is minor relative to the area containing that vegetation type on land subject to proposed 
conservation measures.

Table 16

Table 16: Criteria satisfied by CEEC red flag areas

a) Current or Future Land Use surrounding the red flag area
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Appendix J – Plot Data

b) Size and connectedness

retained land – existing conservation measures

c) Vegetation substantially outside of benchmark condition

Appendix J

d) Relative area of red flag vegetation impacted compared to area within land subject to 
conservation measures

Table 17 Table 17

Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest of the edges of the Cumberland 
Plain, Sydney Basin Bioregion



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Table 17: Red Flagged CEECs on development and conservation land and proportion of red flagged CEECs 
impacted relative to conserved

A

B

B/A
C C/A

(C/A)/(B/A)

Contribution to Regional Biodiversity Values (Criteria 2.4.3.2 of the BCAM)

The application for biodiversity certification must demonstrate to the satisfaction of the Director 
General that the red flag area on land proposed for biodiversity certification makes a low 
contribution to regional biodiversity values.

In making an assessment that the contribution of the red flag area to regional biodiversity values 
is low, the Director General must consider the following factors for each vegetation type or 
critically endangered or endangered ecological community regarded as a red flag area:

a) relative abundance: that the vegetation type or critically endangered or endangered ecological 
community comprising the red flag area is relatively abundant in the region; and

b) percent remaining is high: that the percent remaining of the vegetation type or critically 
endangered or endangered ecological community comprising the red flag area is relatively high 
in the region; and

c) percent native vegetation (by area) remaining is high: that the percent remaining of all native 
vegetation cover in the region is relatively high.

‘Region’ for the purposes of section 2.4.2.2 means the CMA subregion in which the red flag area 
is located and any adjoining CMA subregions.

Figure 21
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a) Relative Abundance

Narrow-leaved Ironbark – Broad-
leaved Ironbark – Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin Bioregion

Table 18
Figure 22

Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest of the edges 
of the Cumberland Plain, Sydney Basin Bioregion

Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest of the edges of the 
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Cumberland Plain, Sydney Basin Bioregion’ 
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Figure 21: 'Region' derived from adjacent CMA subregions
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Figure 22: Regional distribution of red flag vegetation/CEECs
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b) Percent Remaining is high

Table 19 Narrow-
leaved Ironbark - Broad-leaved Ironbark - Grey Gum open forest of the edges of the Cumberland Plain, 
Sydney Basin

Narrow-leaved Ironbark -
Broad-leaved Ironbark - Grey Gum open forest of the edges of the Cumberland Plain, Sydney Basin

Table 19: Percent remaining of each vegetation type/CEEC

 
  

 

 

c) Percent Native Vegetation (by area) is high

Table 20 Figure 23
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Table 20:  Native vegetation cover of CMA subregions

Total
234,335 
(100%)

275,418 
(100%)

124,994 
(100%)

148,349 
(100%)

507,144
(100%)

322,886 
(100%)

1,613,127 
(100%)
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Figure 23: Native vegetation extent
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5.2.3 Additional Assessment criteria for areas with regional or state biodiversity conservation 
significance (Criteria 2.4.4)

Width of riparian buffer with regional or state biodiversity significance (Criteria 2.4.4a)
The width of a riparian buffer with regional or state biodiversity significance (i.e. the riparian buffers on 
major or minor creeks and rivers) must not be substantially reduced.

Ecosystem functioning of a state or regional biodiversity link (Criteria 2.4.4b)
The ecosystem functioning of a state biodiversity link or a regional biodiversity link must not be 
substantially impacted, considering migration, colonisation and interbreeding of plants and animals 
between two or more larger areas of habitat.

Water quality of major river, minor river, major creek, minor creek or a listed SEPP 14 wetland (Criteria 
2.4.4c)



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

6

6.1 Land proposed for biodiversity certif icat ion  

Figure 3 Section 1 

6.2 Land proposed for biodiversity conservat ion  

Figure 3 Section 1 

Figure 3 retained land retained land – existing 
conservation measures

6.3 Proposed conservat ion measures  

Conservation measures within the ‘BCAA’

Local 
Government Act

Table 21
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Figure 24

Figure 24

20 Narrow-
leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest on the edges of the Cumberland Plain’

Grey Box – Forest Red Gum grassy woodland on flats of the 
Cumberland Plain’

Narrow-leaved 
Ironbark – Broad-leaved Ironbark – Grey Gum open forest on the edges of the Cumberland Plain’ 104

Grey Box – Forest Red Gum grassy woodland on flats of the Cumberland Plain’ 28
84 28

284

Purchase of biodiversity credits from ‘existing’ Conservation measures ‘within’ the BCAA
retained land – existing conservation measures
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84 Narrow-
leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest on the edges of the Cumberland Plain’

Appendix K 28 Grey Box – Forest Red Gum grassy woodland 
on flats of the Cumberland Plain

Appendix J 133
151

40 104 28
133
64 151
Tables 22 23

Conservation measures ‘outside’ the BCAA
151

151

6.4 Existing management obligat ions  

6.5 Any person or body proposed as a ‘party’  to the biodiversity certif icat ion  
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120 133
Table

21, 22, 23 24

40 104 28 133
64

Tables 22 23

64 151

6.5.1 Timing of credit retirement

Table 23 Table 24 Figure 25 20

Table 23 Table 24.
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Figure 24: Management actions within land proposed for conservation measures
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Table 21: Summary of ecosystem credit surplus/deficit

Biometric Vegetation Type Credits 
Required

Credits generated
(100% Measure)

Credit Status 
within BCAA

Proposed 
Biobank 

Sites

Credit Status 
Existing 

Conservation 
Measures

132 20 -112 198 86

Table 22: Summary of species credit surplus/deficit

Habitat Credits Credits generated
(100% Measure)

Credit Status 
within BCAA

Proposed 
Biobank 

Sites

Credit Status 
Existing 

Conservation 
Measures

Table 23: Staging of development and retirement of ecosystem credits

Property Stage Indicative Time 
Frame

Grey Box - Forest Red 
Gum grassy woodland 
on flats 
(ha of impact)

Credits to 
be retired

Narrow-leaved 
Ironbark - Broad-
leaved Ironbark - Grey 
Gum
(ha of impact)

Credits to 
be retired

Total 2.43 8.36

Table 24: Staging of development and retirement of species credits

Property Stage Indicative Time Frame Koala habitat impacted No. of Koala credits to 
be retired

3.22

2.05

5.52

Total 10.79
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Figure 25: Development stages for certified land
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6.6 Is an Improve or Maintain Outcome Achieved?  

Section 4
improve or maintain

51

6.7 Statement of commitments  

84 133
Table 21, 

22, 23 24
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20

Table 23

40 104
28 133

64
151

Tables 23 24

151
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Threatened species survey and assessment; 
guidelines for developments and activities (working draft)

Vegetation Types Database

Recovery Plan for Koala

Biobanking Assessment Methodology 
and Credit Calculator Operation Manual

Biodiversity Certification 
Assessment Methodology

Cumberland Plain Recovery 
Plan

Mt Gilead Flora and Fauna Assessment: Stage 2

Mt Gilead Rezoning: Ecological Assessment

– October 2016

Biobank Agreement Credit Assessment Report - Noorumba Reserve 
Biobank site

Biobank Agreement Credit Assessment Report – Macarthur-Onslow 
Mt Gilead Biobank Site

Biobank Agreement Credit Assessment Report – Noorumba-Mt
Gilead- Biobank Site

Final Planning Proposal, Mt Gilead

Spatial data layers for extant native vegetation in NSW
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Native vegetation of the Cumberland Plain, Western 
Sydney Vegetation Community, Condition and Conservation Significance Mapping

Native vegetation of the Warragamba Special 
Area

The Native vegetation of the Woronora, O’Hares and 
Metropolitan Catchments

BioBanking Assessment Methodology 2014a

Sydney Growth Centres Strategic Assessment 
Commitment 7: Cumberland Plain Woodland HMV and PCLs review Outcomes Report

Atlas of NSW Wildlife database

Threatened Species Profiles
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Robert Humphries – Project Manager

CU RRI CUL UM  V I TAE

Robert Humphries
M AN AGER,  BIOB ANKING AND BIOCERTIFIC ATI ON OFF SETS PROGR AMS

QU ALIFIC ATIONS

RELEVANT PROJECT EXP ERIENCE

BioCertification Assessments
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Biodiversity Offset Strategies

Biobank Site Assessments and Registrations
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Bruce Mullions – Senior Field Ecologist – Vegetation Mapping and threatened flora (moved to Eco
Planning Pty Ltd, December 2016)

CU RRI CUL UM  V I TAE

Bruce Mullins
ASSOCI ATE - M AN AGER, ECOLOGY AND ASSESSM ENT - PRINCIP AL ECOLOGIST

QU ALIFIC ATIONS

RELEVANT PROJECT EXP ERIENCE

Brachyscome muelleroides Leptorhynchos orientalis
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Dr Enhua Lee – Senior Field Ecologist – Biometric Plots and threatened flora (now with the Office 
of Environment and Heritage)

CU RRI CUL UM  V I TAE

Dr Enhua Lee
SENIOR ECOLOGIST

QU ALIFIC ATIONS

Sminthopsis crassicaudata

RELEVANT PROJECT EXP ERIENCE

Biobanking/Biocertification Assessments
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Ecological Constraints / Impact Assessment / Flora and Fauna Survey

Management Plans
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Acacia terminalis

Vegetation Community Mapping

Ecological Monitoring

Themeda australis

Ecological Reviews

Statistical Analyses

Training/Education

Other

Biodiversity Survey Experience
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Call detection

Scientific Publications
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Dr Rodney Armistead – Senior Field Ecologist – threatened fauna

CU RRI CUL UM  V I TAE
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Supplementary Myotis macropus and Green and Golden Bell Frog 
survey – October 2016 

Myotis 
macropus

Litoria aurea

Figure 1

Myotis macropus
Figure 1

Myotis macropus 



Plate 1 2

Figure 1 and Plates 1 - 8).

o Figure 1
Table 2

o
(Figure

o (Figure
Table 2

o Figure 1

Table 2

o Figure 1)

Table 2

o Figure 1
Table 2

o Figure 1
Table 2



o (Figure
Table 2

o Figure 1

Table 2

o
Figure 1)

Table 2

Table 1
Table 1

Table 1.  Climatic conditions leading up, during and after the each anabat and Green and Golden Bell 
Frog survey from the Campbelltown (Mount Annan – Station 06257) weather station 



Results 

Table 2
Table 2

Table 2
Sturnis tristis

Cacatua galerita Falco cenchroides
Table 2 Eulamprus tenuis

Plate 7

Table 2
Chalinolobus gouldii

Threatened Species Conservation Act 1995 Table 
3, Table 9 Figure 5 - Figure 12 C. dwyeri

Environmental Protection and Biodiversity Conservation Act 1999

Chalinolobus dwyeri

Myotis macropus

Mormopterus (Micronomus) norfolkensis

Chalinolobus gouldii 
Mormopterus Ozimops planiceps Table 2 Table

).  

Nyctophilus  Nyctophilus



Table 2
Table 2

Pteropus poliocephalus

(Table 3)

.

Vespadelus spp.
C. morio

. 

Falsistrellus tasmaniensis Scoteanax rueppellii (
Scotorepens orion



S. orion

Nyctophilus
Nyctophilus

Green and Golden Bell Frog survey results  

Methods

Figure 2

Gambusia affinis

Figure 
2

Figure 2, Plate 9 - 11).  

Plates 9 11

Crinia signifera L. dentata L. peronii
Plates 12 13



Figure 1.  Locations of trees targeted during the Southern Myotis surveys and associated farms dams 
(potential foraging habitat) 



Figure 2.  Locations of farm dams targeted during the Green and Golden Bell Frog surveys 
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Table 4.  Anabat results for SN81781 at HBT 2 on the 7 December 2016 recorded over a single evening stag 
watch 

Myotis macropus*

Scotorepens orion

Vespadelus vulturnus

Useable calls 5

Total Calls 10

Percentage usable calls 50.00

Table 5.  The combined Anabat results for SN82275 (30 November) and SN81147 (7 December) positioned at 
HBT 6 and 7 over two evening stag watches. 

Chalinolobus dwyeri11

Chalinolobus morio / 
Vespadelus vulturnus

Mormopterus Ozimops ridei

Nyctophilus spp. Myotis 
macropus*

Low

Short

Useable calls 5

Total Calls 6

Percentage usable calls 83.33



Table 6.  Anabat results for SN81081 positioned at HBT 8 and 9 on the 30 November 2016 recorded over a 
single evening stag watch 

Chalinolobus gouldii

Chalinolobus morio 

Mormopterus Ozimops ridei

Useable calls 3

Total Calls 5

Percentage usable calls 60%

Table 7.  Anabat results for SN81147 (30 November) and SN82243 (7 December) positioned at HBT 10 and 11 
over two even stag watches 

Chalinolobus gouldii

Chalinolobus morio / 
Vespadelus vulturnus

Mormopterus Ozimops ridei

Vespadelus vulturnus 

Low

Short

Useable calls 9

Total Calls 11

Percentage usable calls 81.81



Table 8.  Anabat results for SN81997 (30 November and 7 December) positioned at HBT 19 and 20 over two 
even stag watches  

Chalinolobus gouldii

Chalinolobus morio

Chalinolobus morio / 
Vespadelus vulturnus

Mormopterus (Micronomus) 
norfolkensis*

Mormopterus Ozimops ridei

Nyctophilus spp. Myotis 
macropus*

Scotorepens orion

Vespadelus vulturnus

Low

Short

Useable calls 23

Total Calls 44

Percentage usable calls 52.27



Table 9.  Anabat results for SN81781 (30 November) and SN81081 (7 December) positioned at HBT 25 and 26 
over two even stag watches  

Austronomus australis

Chalinolobus gouldii

Chalinolobus morio

Chalinolobus morio / 
Vespadelus vulturnus

Mormopterus Ozimops ridei

Vespadelus vulturnus

Low

Short

Useable calls

Total Calls

Percentage usable calls



Call profiles 

Figure 3.  Call profile for Austronomus australis (White-Striped Freetail Bat) recorded at HBT 25 and 26 at 
20.52 (pm), 30 November 2016 

Figure 4.  Call profile for Chalinolobus dwyeri (Larger-eared Pied Bat) recorded HBT 6 and 7 at 19.52 (pm), 30
November 2016

Figure 5.  Call profile for Chalinolobus gouldii (Gould’s Wattled Bat) recorded HBT 19 and 20 at 20.52 (pm), 7 
October 2016 



Figure 6.  Definite call profile for Chalinolobus morio (Chocolate Wattled Bat) recorded at HBT 19 and 20 at 
20.44 (pm), 12 October 2016 

Figure 7.  Call profile for Mormopterus (Micronomus) norfolkensis (Eastcoast Freetail Bat) recorded at HBT 
19 and 20 at 20.53, 30 November 2016.   

Figure 8.  Call profile for Mormopterus (Ozimops) ridei (Eastern Freetail Bat) recorded at HBT 25 and 26 at 
21.04 (pm) 30 November 2016 



Figure 9.  Call profile for Myotis macropus (Large-footed Myotis) recorded at HBT 2, at 21.01 (pm), 7 December 
2016

Figure 10.  Possible call profile for Myotis macropus (Large-footed Myotis) and Nyctophilus spp. (Long-
eared Bat) recorded at HBT 19 and 20 at 20.35 (pm) 7 December 2016

Figure 11.  Call profile for Scotorepens orion (Eastern broad-nosed Bat) at HBT 2 at 20.49 (pm), 7 December 
2016



Figure 12.  Call profile for Vespadelus vulturnus (Little Forest Bat) recorded at HBT 25 and 26 at 20.46 
(pm) 30 November 2016  
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Plate 1. 20m Cherry picker used to conduct the hollow assessments. 

Plate 2.  View from cherry picker at HBT 8 showing spouts that are shown in Plate 4. 



Plate 3.  View of HBT 8 and 9 from ground showing spouts viewed from behind in Plate 2 and internally in 
Plat 4.

Plate 4.  Disused bird nest in HBT 9 observed in shallow spout 



Plate 5.  Spouts in HBT 10  

Plate 6.  The shallow hollows in HBT 2. 



Plate 7. A spout in HBT 14 with skink scats 

Plate 8.  Nesting Sulphur Crested Cockatoos in HBT 28. 



Plate 9.  View of the only dam with vegetated banks.  Mosquito Fish were seen in this waterway. 

Plate 10. Edge of large pond near HBT 19 and 20. 



Plate 11.  Farm Dam showing the livestock damaged edges and lack of GGBF. This level of stock damage 
was typical of most dams within the subject site. 

Plate 12.  Litoria dentata (Bleating Frog) captured during the GGBF surveys (photograph taken by Jack Talbert) 



Plate 13.  Litoria peronii (Peron’s Tree Frog) captured during the GGBF surveys (photograph taken by Jack Talbert)



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Biometric 
Vegetation 
Type

HN526 -Forest Red Gum – Rough-barked Apple grassy woodland on alluvial flats of the 
Cumberland Plain, Sydney Basin Bioregion

Description

Location and 
habitat

Ancillary 
codes

Sampling 
locations

Upper stratum Eucalyptus moluccana E. 
tereticornis .

Midstorey Ligustrum lucidum Ligustrum 
sinense Olea europaea cuspidata

Groundcovers Oplismenus aemulus 
Einadia hastata Rubus fruiticosus

Cirsium vulgare Conyza bonariensis

Corresponding 
vegetation 
type

Threatened 
Species
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Biometric 
Vegetation 
Type

HN528 - Grey Box - Forest Red Gum grassy woodland on flats of the southern Cumberland 
Plain, Sydney Basin Bioregion

Description

Location and 
habitat

Ancillary 
codes

Olea europaea cuspidata

Sampling 
locations

Upper stratum Eucalyptus tereticornis 
E. creber E. moluccana .

Midstorey Olea europaea cuspidata
Bursaria spinosa

Groundcovers

Austrostipa elegantissima Aristida ramosa
Microlaena stipoides Bothriochloa macra Rytidosperma
Eragrostis brownii Ehrharta erecta Pennisetum 
clandestinum Paspalum dilatatum

Cyperus gracilis Glycine clandestina Dichondra 
repens Einadia Oxalis perennans

Corresponding 
vegetation 
type

Threatened 
Species
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Biometric 
Vegetation 
Type

Hn556 - Narrow-leaved Ironbark – Broad-leaved Ironbark – Grey Gum open forest of the 
edges of the Cumberland Plain, Sydney Basin Bioregion

Description

Location and 
habitat

Ancillary 
codes

Sampling 
locations
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Upper stratum Eucalyptus creber 
E. tereticornis E. punctata E. moluccana .

Midstorey

Groundcovers

Microlaena stipoides Eragrostis brownii
Pennisetum 

clandestinum Setaria parviflora Paspalum dilatatum
Pennisetum clandestinum

Dichondra repens
Sida rhombifolia

Corresponding 
vegetation 
type
(Biolink 2013)

Threatened 
Species
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M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Crinia signifera

Litoria dentata

Litoria fallax

Litoria peronii

Uperoleia laevigata

Eulamprus quoyii

Cyprinus carpio*

Gambusia holbrooki*

Alisterus scapularis 

Anas gracilis 

Anas superciliosa 

Anthochaera carunculata 

Anthus novaeseelandiae 

Ardea ibis ^

Ardea pacifica 

Aythya australis 

Cacatua galerita 

Cacatua sanguinea 

Calyptorhynchus funereus 

Carduelis carduelis *

Chenonetta jubata 

Cisticola exilis 

Colluricincla harmonica 

Coracina novaehollandiae 

Corcorax melanorhamphos 

Corvus coronoides 

Cracticus tibicen 

Cracticus torquatus 

Cygnus atratus 

Egretta novaehollandiae 

Elseyornis melanops 



M t  G i l e a d  – Bi o d i ver s i t y  C er t i f i c a t i o n  As s e ss m e n t  &  B i o c er t i f i c a t i o n  S t r a t e g y

  

Eolophus roseicapillus 

Falco cenchroides 

Fulica atra 

Geopelia humeralis 

Glossopsitta concinna 

Glossopsitta pusilla 

Grallina cyanoleuca 

Hirundo neoxena 

Leucosarcia picata 

Lichenostomus chrysops 

Malurus cyaneus 

Manorina melanocephala 

Manorina melanophrys 

Meliphaga lewinii 

Myiagra inquieta 

Neochmia temporalis 

Ocyphaps lophotes 

Pardalotus punctatus 

Pardalotus striatus 

Philemon corniculatus 

Platycercus elegans 

Platycercus eximius 

Poliocephalus poliocephalus 

Porphyrio porphyrio 

Psephotus haematonotus 

Psophodes olivaceus 

Ptilonorhynchus violaceus 

Rhipidura albiscapa 

Rhipidura leucophrys 

Strepera graculina 

Sturnus tristis *

Sturnus vulgaris *

Tachybaptus novaehollandiae 
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Threskiornis molucca 

Threskiornis spinicollis 

Todiramphus sanctus 

Trichoglossus haematodus 

Vanellus miles 

Bos taurus *

Equus ferus caballus *

Oryctolagus cuniculus *

Vulpes vulpes *

Wallabia bicolor 

Chalinolobus dwyeri#

Chalinolobus gouldii 

Chalinolobus morio 

Falsistrellus tasmaniensis #

Miniopterus schreibersii oceanensis #

Mormopterus norfolkensis #

Mormopterus sp2 

Myotis macropus #

Nyctophilus spp. 

Saccolaimus flaviventris #

Scoteanax orion

Scoteanax rueppellii #

Tadarida australis 

Vespadelus regulus 

Vespadelus vulturnus 
#
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o
o
o
o

six vulnerable

Mormopterus norfolkensis (East-coast Freetail Bat) Chalinolobus gouldii
M. norfolkensis

M. norfolkensis

M. norfolkensis
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Miniopterus schreibersii oceanensis (Eastern Bentwing Bat)
Vespadelus darlingtoni V. regulus (

) M.s.oceanensis

C. gouldii, Mormopterus sp 2 M. norfolkensis
C. gouldii M. norfolkensis M. sp 2

C. gouldii M. 
norfolkensis

Myotis macropus (Large-footed Myotis

M. macropus

Eastern falsistrelle (Falsistrellus tasmaniensis)
Greater broad-nosed bat Scoteanax rueppellii

Scotorepens orion F. tasmaniensis

Table 1: Species recorded within the study area at Mt Gilead, Anabat 1 on 10 March 2013.

Scientific name Common name
Number of 
calls

Definite Probable Possible

Chalinolobus gouldii / 
Mormopterus spp.

Chalinolobus gouldii

Miniopterus schreibersii 
oceanensis*

Mormopterus 
norfolkensis*

Mormopterus species 2 / 
norfolkensis*

Mormopterus species 2

Myotis macropus* / 
Nyctophilus spp.

Myotis macropus*
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Scientific name Common name
Number of 
calls

Definite Probable Possible

Scoteanax rueppellii*

Tadarida australis

Vespadelus regulus

Vespadelus regulus / 
Miniopterus schreibersii 
oceanensis*

Table 2: Species recorded within the study area at Mt Gilead, Anabat 1 on 11 March 2013.

Scientific name Common name
Number of 
calls

Definite Probable Possible

Miniopterus schreibersii 
oceanensis*

Mormopterus 
norfolkensis*

Mormopterus spp.

Vespadelus regulus / 
Miniopterus schreibersii 
oceanensis*

Myotis macropus* / 
Nyctophilus spp.

Myotis macropus*

Vespadelus vulturnus

Table 3: List of species recorded within the study area at Mt Gilead, Anabat 2 on 10 March 2013.
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Scientific name Common name
Number of 
calls

Definite Probable Possible

Chalinolobus gouldii / 
Mormopterus spp.

Chalinolobus gouldii

Chalinolobus morio

Falsistrellus 
tasmaniensis*

Falsistrellus 
tasmaniensis* / 
Scoteanax rueppellii* / 
Scotorepens orion

Mormopterus 
norfolkensis*

Mormopterus species 2

Myotis macropus*

Saccolaimus 
flaviventrus*

Vespadelus vulturnus
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Table 4: List of species recorded within the study area at Mt Gilead, Anabat 2 on 11 March 2013.

Scientific name Common name
Number 
of calls

Definite Probable Possible

Chalinolobus gouldii

Mormopterus 
norfolkensis*

Mormopterus spp.

Myotis macropus* / 
Nyctophilus spp.

Nyctophilus spp.

Scoteanax rueppellii*

Tadarida australis

Vespadelus regulus / 
Miniopterus schreibersii 
oceanensis*
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Figure 1: Call profile for Chalinolobus gouldii recorded at Mt Gilead at 21:01 on 10 April 2013.

Figure 2: Call profile for Chalinolobus morio recorded at Mt Gilead at 03:11 on 11 April 2013.
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Figure 3: Possible call profile for Falsistrellus tasmaniensis recorded at Mt Gilead at 04:59 on 11 April 2013.

Figure 4: Possible call profile for Miniopterus schreibersii oceanensis recorded at Mt Gilead at 18:42 on 10 
April 2013.
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Figure 5: Probable call profile for Mormopterus species 2 recorded at Mt Gilead at 18:30 on 10 April 2013.

Figure 6: Call profile for Mormopterus norfolkensis recorded at Mt Gilead at 19:33 on 10 April 2013.
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Figure 7:  Call profile for Myotis macropus recorded at Mt Gilead at 22:08 on 10 April 2013.

Figure 8: Call profile for Nyctophilus spp. recorded at Mt Gilead at 05:26 on 12 April 2013.
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Figure 9: Call profile for Saccolaimus flaviventrus recorded at Mt Gilead at 22:40 on 10 April 2013.

Figure 10: Call profile for Scoteanax rueppellii recorded at Mt Gilead at 18:12 on 11 April 2013.
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Figure 11: Call profile for Tadarida australis recorded at Mt Gilead at 01:48 on 12 April 2013.

Figure 12: Call profile for Vespadelus regulus recorded at Mt Gilead at 19:35 on 10 April 2013.
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Figure 13: Call profile for Vespadelus vulturnus recorded at Mt Gilead at 04:04 on 12 April 2013.
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