THREATENED SPECIES INFORMATION

Glossy Black-cockatoo

Calyptorhynchus lathami (Temminck, 1807)

Other common names Glossy Cockatoo, Casuarina Cockatoo, Leach’'s
Black Cockatoo, Leach’s Red-tailed Cockatoo, Latham’s Cockatoo

Conservation status

The Glossy Black-cockatoo is listed as a
Vulnerable Species on Schedule 2 of the
New South Wales Threatened Species
Conservation Act, 1995 (TSC Act).

Description (summarised from Crome &
Shields 1992)

Length
480mm
Wing
350mm
Tail
215mm
Bill
46mm
Tarsus
25mm
Weight
4259

The adult male Glossy Black-cockatoo has
mainly dull black plumagethat may betinged
brownish. Two bright red panels are visible
on the tail. The bill, eye ring and legs are
dark grey. Flight is buoyant with shallow,
effortless wing-beats. Individuals often fly
at considerable height when travelling
between feeding areas.

The female is similar in appearance to the
male except for irregular yellow patches
around the neck, head and orange-red tail

panels. Immature birds are similar to the

femalewith moreyellow below and onwings
and apaler hill.

Individua sdiffer from the Red-tailed Black-
cockatoo dueto their inconspicuouscrest and
distinctive calls that are soft, wavering and
plaintive, disyllabidkaa-er and aharshaarm
screech.

Glossy Black-cockatoo - male and female
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NPWS records of the Glossy Black-cockatoo in NSW
Distribution Recorded occurrencesin

The Glossy Black-cockatoo is sparsely
distributed along the east coast and
immediate inland districts from western
Victoria to Rockhampton in Queensland
(Crome & Sheilds 1992). In NSW, the
species is found as far west as Cobar and
Griffithinisolated mountain ranges (Pizzey
1991). Isolated populations of the species
inhabit King Island in Bass Strait and
Kangaroo Island off the coast of South
Australia (Schoddeet al. 1993).

The inland distribution of the species is
restricted by the occurrence of the various
casuarina species (Ayerset al. 1996).

conservation reserves

Various conservation reserves throughout
eastern and central NSW (NPWS 1999).

Habitat

TheGlossy Black-cockatoo characteristically
inhabits forests on sites with low soil-
nutrient status, reflecting the distribution of
key Allocasuarina spp. (Tanton 1994). The
drier forest typeswithintact and lessrugged
landscapes are preferred by the species
(NPWS 1994).



Ecology

The Glossy Black-cockatoo is probably the
most specialised member of its family
feeding exclusively on seedsextracted from
the wooden cones of casuarinas (she-0aks).
The bill is used to remove the tough outer
hull whilethe coneisrotatedin theleft foot.
The exposed seeds are then stripped away
and eaten. The art of opening a casuarina
cone is apparently learned behaviour, as
immature birds frequently seem to have
trouble manipulating the cones into the
correct position (Crome & Shields 1992).

Adults only breed during the autumn and
winter. During the 29 days of incubation
thefemal eisdependent onthe malefor food
assheusually remainsonthenestinalarge
tree hollow, lined with chips and dust
(Crome & Shields 1992). Only one young
bird israised per season and ajuvenile may
associate with its parents for an indefinite
period after fledging at approximately 60
days.

The speciesisgregarious, usually recorded
in family parties of seldom more than 10.
Locally nomadic, small flocks roam in
search of feeding areas and roost
communally.

Threats (summarised from Crome & Shields
1992; NPWSin prep.)

Natural and other hazards may fragment
habitat

Loss of habitat through clearing and
associated activities, including intensive
logging, burning and grazing

Logging of nest trees within the
proximity of food resources
Inappropriate fire regimes reducing its
range by removing nesting and feeding
resources

M anagement (summarised from Crome &
Shields 1992; NPWSin prep.)

Protection and maintenance of known or
potential habitat

Replanting areas with casuarina trees
and promotion of their growth and
development in areas from which they
have been eliminated

Alteration of prescribed burning and
grazing regimes to ensure the
enhancement and maintenance of the
vegetation within known or potential
habitat

Recovery plans

A recovery plan has not been prepared for
this species.
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Threatened Species Information

Greater Broad-nosed Bat

Scoteanax rueppellii
Conservation Status

The Greater Broad-nosed Bat is listed as a Vulnerable Species under the NSW Threatened
Species Conservation Act 1995 (TSC Act).

Description

The Greater Broad-nosed Bat is a large bat dark reddish brown in colour with slightly paler
belly. It has a long forearm and ears that are slender and triangular. Distinguished from other
broad-nosed bats by its size and from the Eastern falsistrelle (Falsistrellus tasmaniensis) by
its two, not four, upper incisor teeth (Churchill 1998).

Distribution

From the Atherton Tablelands in north Queensland along the coastal regions to southern
NSW (Churchill, 1998).

Habitat

Inhabits a variety of habitats from woodland through moist and dry eucalypt forest to
rainforest. However, it does not occur at altitudes above 500 m (Strahan 1995).

Ecology

Females congregate in colonies prior to birth and a single young is born in January. Males are
excluded from the colony during the birth and rearing of young (Churchill 1998).

The Greater Broad-nosed Bat feeds on slow-flying prey such as large moths and a variety of
beetles, including ground beetles, chafers and leaf beetles (Churchill 1998 and Strahan 1995).
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RECOVERY OUTLINE

Ground Parrot (eastern)

Family Psittacidae
Scientific name

Common name

A W N P

Conservation status Vulnerable: C2a

Pezoporus wallicus wallicus (Kerr, 1792)

Ground Parrot (eastern)

5 Reasons for listing

The small population of this subspecies is probably
declining and is severely fragmented, with no sub-
population exceeding 1,000 mature individuals
(Vulnerable: C2a).

Estimate Reliability

Extent of occurrence 60,000 km? medium
trend stable medium
Atrea of occupancy 500 km? low
trend decreasing low
No. of breeding birds 4,000 low
trend decreasing medium
No. of sub-populations 6 medium
Largest sub-population 1,500 low
Generation time 5 years low

6 Infraspecific taxa

P. w. flaviventris (south-western Western Australia) is
Endangered. P. w. leachi (Tasmania, including Bass
Strait Is) is Least Concern. Taxonomy follows
Schodde and Mason (1997).

7 Past range and abundance

Patchy distribution through coastal eastern Australia
from Wide Bay and Fraser 1., Qld, to Adelaide Plain,
S. A. (Higgins, 1999).

8 Present range and abundance
Current major population centres: Queensland: Fraser
I. and adjacent coastline south to Noosa; New South
Wales: Broadwater to Red Rock on far north coast,
Myall Lakes and seven sites between Barren Grounds
Nature Reserve and Nadgee Nature Reserve; Vic.:
Mallacoota to L. Tyres, Wilsons Prom., Carlisle R. in
Otway Ra. and Long Swamp, Discovery Bay
(McFarland, 19914, Baker, 1997, Higgins, 1999 NSW
NPWS, 2000). The presence of vagrant birds at least
200 km from the nearest known sub-population
suggest that there is probably some movement
between sub-populations. However, there are major
breaks in distribution in central Victoria, central New
South Wales and south-east Queensland. No longer
found in South Australia, (Higgins, 1999) and there are
also no recent records from the Otway Ra. (R. Loyn)
where there has been an on-going decline in
abundance (Higgins, 1999).
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9 Ecology

The eastern subspecies of Ground Parrot lives in low
heathland and sedgeland (Meredith, 1984, Meredith et
al., 1984, McFarland, 1989). Nests are made on the
ground, beneath dense vegetation, the clutch size
averaging 3-4 (McFarland, 1991b). Predation by native
and introduced predators occurs, but is not thought to
be biologically significant (McFarland, 1989). Seeds are
eaten from a wide range of herbs, graminoids and
heath, the diet generally reflecting the range of
available plants, but excludes seeds that need
processing to remove woody husks (McFarland,
1991c). Heathland becomes unsuitable immediately
after fire (Meredith et al., 1984, McFarland, 1993), in
some cases, for a further four years (Jordan, 1987,
Baker and Whelan, 1994), but suitability may decline if
left unburnt for more than 15 years (McFarland, 1989).
In sedgeland and graminoid heathlands, Ground
Parrots persist for many more years after fire
(Meredith et al., 1984, Baker and Whelan, 1994). A
mosaic of burning that allows movement between
patches of different post-fire recovery is likely to be
important to ensure rapid recolonisation of recently
burnt areas.

10 Threats

An imposed fire regime is required to maintain the
integrity of habitat with a mosaic of fire ages being
used to ensure (1) refugia in time of fire, (2) rapid re-
colonisation of habitat that has recovered after fire,
and (3) recovery of habitat that has become unsuitable
through being unburnt for too long. (Meredith, 1983,
McFarland, 1993). Maintenance of a fire mosaic
requires an annual allocation of management resources




and sustained political will, both of which are proving
difficult to maintain in many reserves.

11 Information required
11.1  Develop captive breeding techniques.

11.2  Determine prevalence of disease in wild
population.

12 Recovery objectives
12.1  Ensure persistence of all sub-populations

12.2  Re-establish subspecies in South Australia.

13 Actions completed or under way

13.1  Conservation reserves have been gazetted
specifically for the parrot.

13.2  Ecological studies have been undertaken in the
three eastern states.

13.3 A Recovery Plan has been prepared for the
Ground Parrot in New South Wales.

14 Management actions required
141 Map known and potential habitat.

14.2  Conduct surveys and initiate monitoring.

14.3  Controlled mosaic burning at appropriate
intervals in all remaining habitat, where

appropriate in a manner that also suits other
heath-dependent species such as the Eastern
Bristlebird Dasyornis brachypterus.

14.4  Establish a population in captivity in S. A,
with the aim of re-introduction into S. A. This
would also allow development of techniques
that are suitable for the western subspecies
and the Night Parrot.

145  Investigate links between conservation of
Fleurieu Peninsula subspecies of Southern
Emu-wren Stipiturus malachurus intermedius and
re-establishment of Ground Parrot in S. A.

146  Re-establish a wild sub-population in S. A.

15 Organisations responsible for
conservation

New South Wales National Parks and Wildlife Service,
Queensland Parks and Wildlife Service, South
Australian Department of Environment and Heritage,
Tasmanian Parks and Wildlife Service, Victorian
Department of Natural Resources and Environment.

16 Other organisations involved
Birds Australia, Parks Victoria, Adelaide Zoo, fire
management authorities, private land-holders.

17 Staff and financial resources required for recovery to be carried out

Staff resources required 2001-2005 0.3 Curator !

Financial resources required 2001-2005

Action Conservation Other funding Total

agencies S0urces
Fire management 1 $50,000 $0 $50,000
Map habitat $56,000 $0 $56,000
Conduct surveys and initiate monitoring $69,000 $0 $69,000
Determine disease prevalence $2,000 $0 $2,000
Develop captive breeding techniques and establish captive $30,000 $50,000 $80,000
population 2

Investigate links with Southern Emu-wren $2,500 $0 $2,500
Re-establish subspecies in South Australia $20,000 $50,000 $70,000
Total $229,500 $100,000 $329,500

1 Costs additional to those needed for routine fire management of habitat.
2 Cost shared among Night Parrot and western and eastern subspecies of Ground Parrot.
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Threatened Species Information

Large-footed Myotis
Myotis adversus
Conservation Status

The Large-footed Myotis is listed as a Vulnerable Species under the NSW Threatened
Species Conservation Act 1995 (TSC Act).

Description

The Large-footed Myotis is dark grey to reddish brown in colour with long ears and a long,
straight and slender tragus. The Large-footed Myotis can be distinguished from other
Australian bats by its disproportionately large feet (>8mm long) (Churchill 1998).

Distribution

The Large-footed Myotis is primarily a coastal species occurring from the Kimberley to
Victoria and South Australia. They rarely occur further than 100 m inland except along major
rivers such as, the Murray and Fitzroy Rivers (Churchill 1998).

Habitat

The Large-footed Myotis roosts in colonies in caves, mines, tunnels, bridges and buildings
and sometimes in dense foliage in the tropical part of its range. Males of the species roost
alone when they are not breeding (Strahan 1995).

Ecology

Reproduction in the Large-footed Myotis varies depending on latitude. In NSW and Victoria
one young is usually born in November or December whereas two young are born in south-
eastern Queensland, one in early October and the other in late January. In northern
Queensland three successive births occur in a year as a tropical pattern of breeding is adopted
(Strahan 1995).

The Large-footed Myotis forage over water feeding on flying insects, aquatic insects and
small fish and may forage individually or in groups. Fish are captured by raking their claws
across the surface (Churchill 1998; Menkhorst and Knight 2001).
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Threatened Species Information

Long-nosed Potoroo

Potorous tridactylus
Conservation Status

The Long-nosed Potoroo is listed as a Vulnerable Species under the NSW Threatened
Species Conservation Act 1995 (TSC Act), and as a Vulnerable Species under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.

Description

The Long-nosed Potoroo is brown-grey in colour with a rufous tinge on its flanks and pale
grey underparts (Menkhorst and Knight 2001). Their tail is sparsely furred often with a white
tip at the end of the blackish tail (DPIWE 2003). The hind foot has only two pads and the
ears are short, rounded and dark grey on the outer surface. The rhinarium and adjacent
muzzle are naked (Menkhorst and Knight 2001).

Distribution

The Long-nosed Potoroo occurs in eastern and northern Tasmania and patchily from coastal
south-western Victoria to south-eastern Queensland. It inhabits moderately dry grassy
woodland to wet dense scrub (Menkhorst and Knight 2001, DPIWE 2003).

Habitat

The Long-nosed Potoroo generally inhabits areas where rainfall is greater than 760 mm in
coastal heath and dry and wet sclerophyll forests. The Long-nosed Potoroo requires habitat
that has thick ground cover and prefers areas where the soil is light and sandy (Strahan 1995).

Ecology

The Long-nosed Potoroo is generally a solitary, nocturnal animal that feeds on underground
fungi, tubers, soil arthropods, some seeds, fruits and green vegetation (Menkhorst and Knight
2001). It builds a rough squat of vegetation beneath dense cover and creates a series of track
‘runways’ through the vegetation (DPIWE 2003).

The Long-nosed Potoroo does not have a set breeding season and breeds throughout the year
with up to two single young being raised per year (Menkhorst and Knight 2001).
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TAXON SUMMARY

Masked Owl (southern Australia)

Family Tytonidae
Scientific name

Common name

A W N P

Conservation status Near Threatened: a

Tyto novaehollandiae novaehollandiae (Stephens, 1826)

Masked Owl (southern Australia)

5 Reasons for listing

The area occupied by this subspecies is thought to
have declined by at least half, particularly in the semi-
arid zone (Near Threatened: a).

Estimate Reliability

Extent of occurrence 4,000,000 km? high
trend stable medium
Atrea of occupancy 35,000 km? low
trend stable medium
No. of breeding birds 7,000 low
trend stable medium
No. of sub-populations 2 medium
Largest sub-population 6,500 low
Generation time 5 years low

6 Infraspecific taxa

T. n. castanops (Tasmania, introduced to Lord Howe 1.)
and T. n. melvillensis (Tiwi Is, N. T.) are Endangered,
T. n. kimberli (northern mainland Australia, including
north-east Queensland; after Debus, 1993, Higgins,
1999) is Near Threatened. There are four other
subspecies in New Guinea and nearby islands. The
species “global status is Least Concern.

7 Past range and abundance

Sparsely distributed through subcoastal mainland
Australia from Fraser I, Qld, to Carnarvon, W. A,
including Nullarbor Plain. Also occurs inland of Great
Dividing Ra. (Schodde and Mason, 1980, Higgins,
1999). Generally found in sub-coastal habitats, but
also inland along watercourses (Schodde and Mason,
1980, Debus, 1993). Fossil evidence of wider inland
distribution during wetter climates (Rich et al., 1978).

8 Present range and abundance
Numbers reduced in inland New South Wales, South
Australia, and on the Nullarbor Plain (Schodde and
Mason, 1980, Smith et al., 1995, Higgins, 1999). In
Western Australia, restricted to south-west (Johnson
and Storr, 1998). Recently located at only 5 of 100
sites surveyed in southern forests, all records from the
southern coastal strip between Margaret R. and
Manjimup (R. Kavanagh), but also recorded further
north, including woodland areas, such as Dryandra
(A. A. Burbidge). In Victoria, population estimated at
300-400 pairs, mostly in East Gippsland (Peake ¢t al.,
1993). New South Wales: 1,500-2,000 pairs in north-

east (Higgins, 1999): 190 pairs in 3,200 km? of State
Forests and protected area in south-east (Kavanagh,
1997).
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9 Ecology

The southern subspecies of Masked Owl occupies a
home range of 5-10 km® within a diverse range of
wooded habitats that provide large hollow-bearing
trees for roosting and nesting and nearby open areas
for foraging (Kavanagh and Murray, 1996, Higgins,
1999). This can include forests, remnants within
agricultural land or almost treeless inland plains
(Schodde and Mason, 1980, Peake et al., 1993, Debus
and Rose, 1994, Higgins, 1999). Nests and roost sites
are usually in hollows of large trees, often in riparian
forest. Clutch size is usually 3-4 (Schodde and Mason,
1980, Kavanagh, 1996). Masked Owls also roost, and
less commonly nest, in caves (Debus, 1993, Peake et
al., 1993, Debus and Rose, 1994). Prey are principally
terrestrial mammals, including rodents and marsupials
(Debus, 1993, Kavanagh, 1996), although possums,
gliders, bats, birds, lizards and rabbits may be taken
opportunistically (Schodde and Mason, 1980, Hollands
1991, Debus, 1993, Debus and Rose, 1994, Kavanagh,
1996, Higgins, 1999).

10 Threats

Clearance for agriculture has certainly affected
abundance in many parts of the species range,
particularly Western Australia and South Australia
(Higgins, 1999), and is the principal reason for listing
the subspecies. The reason for the low density of
Masked Owls, however, is unknown. Although food
does not appear to be limiting on the east coast
(Kavanagh, 1996), the apparent decline in arid
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Australia may be linked to that of mammals of
between 50 and 200 g (Burbidge and McKenzie,
1989). However, Masked Owls may never have been
common in dry areas (Debus, 1993). Within forests on
the east coast, the availability of nest trees could be
declining (Peake et al., 1993, Kavanagh, 1996), but the
scarcity of Masked Owls from logged forest in New
South Wales (Kavanagh and Bamkin, 1995, Kavanagh
et al., 1995) is more likely to be because the vigorous
regrowth after logging makes the habitat less suitable
for foraging (Kavanagh et al., 1995).

11 Recommended actions

11.1  Undertake follow-up surveys in New South
Wales forests to determine trends in
abundance and further baseline surveys in
forests of south-western Western Australia
and south-east Queensland.

11.2  Undertake further modelling work in Victoria
to assess habitat requirements and predict
distribution.

11.3  Maintain a diverse mosaic of fire ages within
forest habitats to keep patches of understorey
open.
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Melaleuca biconvexa (a small tree) - vulnerable specieslisting

NSW Scientific Committee - final determination

The Scientific Committee, established under the Threatened Species Conservation Act, has made a Final
Determination to list the small tree, Melaleuca biconvexa Byrnes as a vulnerable species on Schedule 2 of
the Act. Listing of vulnerable speciesis provided by Part 2 of the Act.

The Scientific Committee has found that:

1. Melaleuca biconvexa Byrnesis a shrub to small tree with papery bark growing in damp places. A
detailed description is provided in Harden, G. 1991. Flora of New South Wales Volume 2 UNSW Press,

Sydney. p. 175.

2. Melaleuca biconvexa occurs as digunct populations in coastal New South Wales from Jervis Bay to
Port Macquarie, but the main concentration of recordsis in the Gosford/Wyong area. The distribution of
the digunct southern population in the Jervis Bay area has been recently described by Mills, K. 1993 -
"The Natura Vegetation of the Jervis Bay Region of New South Wales', the National Estates Grant
Scheme report.

3. Within the Gosford/Wyong area most popul ations occur on private land or on road reserves. The
species may occur in dense stands forming a narrow strip adjacent to watercourses, in association with
other Melaleuca species or as an understorey speciesin wet forest. Multiple stems may arise from single
rootstocks so that an estimate of population size is not possible from visual inspection of stands.

4. Populations are threatened by land clearing, filling, excavation for construction of floodwater detention
basins and ateration to water tables.

5. Inview of 3 and 4 above the Scientific Committee is of the opinion that Melaleuca biconvexa is likely
to become endangered unless the circumstances and factors threatening its survival or evolutionary
devel opment cease to operate, and is therefore eligible for listing as a vulnerable species.

Proposed gazettal date: 18/9/98
Exhibition Period: 18/9/98 to 23/10/98



TAXON SUMMARY

Powerful Owl

Family Strigidae
Scientific name

Common name Powerful Owl

A W N P

Conservation status Least Concern

Ninox strenua (Gould, 1838)

5 Reasons for listing

Any decline in the range or density of this species has
been less than 50% (so not Near Threatened: a or c),
and the population size exceeds 3,000 (so not d).
Although there are probably only 7,000 mature
individuals, numbers are unlikely to be decreasing
significantly (so not Vulnerable: C2b).

Estimate Reliability

Extent of occurrence 450,000 km? high
trend stable high
Area of occupancy 50,000 km? low
trend stable medium
No. of breeding birds 7,000 medium
trend stable medium
No. of sub-populations 1 medium
Generation time 10 years low

6 Infraspecific taxa
None described.

7 Past range and abundance

Eastern Australia, from south-western Victoria to at
least Eungella, and possibly Bowen, Qld (Schodde and
Mason, 1980, Pavey 1993, Eyre and Schulz, 1996).
Mostly on the coastal side of the Great Dividing
Range and adjacent inland slopes (Schodde and
Mason, 1980, Higgins, 1999). Exceptional records
further inland are probably non-breeding birds (NSW
NPWS, 1998), but indicate an ability of the species to
move long distances. Otherwise, breeding throughout
range.

8 Present range and abundance
Although extensive areas of range now unsuitable, no
contraction of range evident and species occupies
suburban Brisbane, Sydney and Melbourne (Pavey,
1993, 1995, Silveira, 1997). Population estimates:
Victoria, fewer than 500 pairs (C. Silveira); New South
Wales, 1,000-1,500 pairs in north-east (Higgins, 1999),
and 125 pairs in 3,200 km2 of State Forest and
National Park in south-east (Kavanagh, 1997).

9 Ecology

Powerful Owls are sedentary within home ranges of
about 1,000 ha within open eucalypt, casuarina or
Callitris pine forest and woodlands, though they often
roost in denser vegetation, including rainforest or
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exotic pine plantations (Chafer, 1992, Kavanagh, 1997,
Higgins, 1999). Nests, in which two eggs are laid, are
in tree hollows, usually within or below the foliage in
large living eucalypts that area at least 50 cm (and
more commonly over 150 cm) in diameter, with ages
estimated to be from 150 to over 500 years (McNabb,
1996). The principal prey are medium-sized mammals,
particularly possums and gliders, but birds, flying-
foxes, rats and insects are also taken (Higgins, 1999).
Most prey are hollow-dwelling, and require a shrub
layer (McNabb, 1996), and owls are most common in
areas that have more large old trees and more hollows
than available on average (Soderquist et al., in press).
Hunting may be concentrated in one part of a pair3
home range for several years, apparently causing local
declines in prey density (Kavanagh, 1988).
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10 Threats

Although the population size and area occupied by
Powerful Owls have declined as a result of widespread
clearance for agriculture and pastoralism (Debus and
Chafer, 1994, Webster et al., 1999a), over half the
habitat remains intact, with population densities
probably little different from the pre-European times.
Similarly, although intensive forestry practices remove
old-growth forest, and owl densities in remaining
forest may eventually be affected by a reduction in the
availability of suitable nest hollows and den sites for
prey (Kavanagh et al., 1995, Gibbons and
Lindenmayer, 1997, Webster et al., 1999a), studies in
New South Wales suggest Powerful Owls can persist
in logging mosaics, by nesting in un-logged patches
and hunting in logged areas. There was no difference
in frequency of owl detection between heavily logged,
lightly logged and un-logged forest (Kavanagh et al.,




1995, Kavanagh, 1997). Intense wildfire can result in
local loss but, if suitable habitat remains nearby,
Powerful Owls may return to forage in 20 year-old
regrowth (Kavanagh, 1997). Poisoning, disturbance
and predation by foxes on fledglings may cause nest
failure and some deaths (NSW NPWS, 1998, Higgins,
1999, Webster et al., 1999b), but are unlikely to be
significant causes of increased mortality. Thus, at
present, no threat or decline justifies a threatened
classification for the species. For the smaller regional
populations within each state, a status of Near
Threatened or Vulnerable can more easily be justified.
Modelling suggests there is a low probability of
extinction in Victoria, but as the results are sensitive to
changes in the probability of survival of adult birds,
there is a need to improve the ability to identify
individuals (McCarthy et al., 1999).

11 Recommended actions

11.1  Develop techniques for identifying individual
adult owls, possibly by computer analysis of
calls.

11.2  Conserve adequate areas of suitable nesting
habitat by gazettal of conservation reserves,
and through native forest management plans,
conservation agreements, clearance controls
and development mitigation strategies.

11.3  Develop and implement appropriate forestry
practices, particularly with regard to
preservation of suitable nesting trees, and
protection of riparian vegetation.

11.4  Develop appropriate wildfire management
strategies on public and private land.

115 Enhance community awareness of Powerful
Owls, their environmental significance and
their conservation requirements.
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Prasophyllum affine

Common name Kinghorn Point Leek Orchid

Conservation status

Prasophyllum affine Lindl. is listed as an
Endangered Species under Schedule 1 of
the of the New South Wales Threatened
Species Conservation Act, 1995. The
species is also listed as an Endangered
Species on Schedule 1 of the
Commonwealth Endangered Species
Protection Act, 1992.

General description

P. affine isaterrestrial herb that growstoa

height of 50cmwith asingleleaf of thesame
length. Theflowersarestrongly scented and

maybe green, red, brown or purple. Flowers
are apparent from November to December,

but may appear earlier due to the effects of

fire. A photograph of P. affine can befound

in Bishop (1996) and an illustration can be
found in Bernhardt & Rowe (1993).

Scientific description

Theleek orchid P. affine (Orchidaceae) isa
terrestrial herb to 50cm high with asingle,
erect leaf (to 50 cm long) which isthin and
terete. The inflorescence is usually 40-
flowered and moderately dense. Thestrongly
scented thick textured flowers are coloured

with tints of green, red, brown and purple.

Dorsal sepals ovate to lanceolate, 9-12mm

long. Lateral sepalsto 12 mmlong, leathery,

joined or partly free but not diverging,

margins incurved. Lateral petals linear to
oblong, 8-10mm long, horizontal, apex

incurved, acute. Labellum on athick claw,
green to purple-red, lamina, ovate to

lanceolate, recurved at 90", often constricted

near themiddle, marginsentire. Callusplate
green to purple, triangular, glistening,

occupying most of the recurved part of the
labellum. Column wings falcate, ¢. 3mm
long, truncate, red or green; rostellum short

and broad (Bernhardt & Rowe 1993).

P. affine is very similar to P.

appendiculatum, P. frenchii and P. litorale.

These three species can be distinguished
from P. affine by their callus plate which
ceases well before the labellum apex.P.

affineisalso similar toP. fuscumwhich is
confined to the Blue Mountains and
Hawkesbury Sandstone. P. fuscum can be
distinguished by itsthinner-textured and less
crowded flowers (Bishop 1996).

Distribution

Theonly known surviving population of this
species occurs on private land in the
Kinghorn Point-Currarong area of south-
east NSW (J. Briggs pers. comm.).

Recorded occurrencesin
conservation reserves

P. affine is not currently known to occur
within any conservation reserves (Briggs &
Leigh 1996).

Habitat

P. affine growsin coastal heathland on grey-
brown silty soils and avoids swampy
habitats (Bernhardt & Rowe 1993; Bishop
1996).

Ecology

P. affine flowers from November to
December and flowers morefreely after fire
(Bernhardt & Rowe 1993). Fire stimulation
of flowering is common within the genus
(Jones 1993). Like other Prasophyllumthis
species has a dormant phase. Plants are
dormant during summer and sprout after
good autumn rains to produce a slender
tubular leaf. The flowering spike emerges
from this leaf later. Individual plants
maintain themselves by producing a new
tuber each year. Most species of
Prasophyllum seem to reproduce by seed
(Jones 1993).
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NPWS records Prasophyllum affine in NSW

Threats

The only known surviving population ofP.

affine is highly vulnerable to a change in
land use. The site is currently subject to
low intensity stock grazing. Future potential
land uses include rural residential
development and higher intensity
agricultural  production (pasture
improvement, etc.).

M anagement

Negotiations with the landowner and local
government are required to ensure the site
is adequately protected in the future.

Recovery plans

A recovery plan has not been prepared for
P. affine.
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THREATENED SPECIESINFORMATION

Regent Honeyeater

Xanthomyza phrygia (Shaw, 1794)

Other common names None

Conservation status

The Regent Honeyeater is listed as an
Endanger ed Species on Schedule 1 of the
New South Wales Threatened Species
Conservation Act, 1995 (TSC Act). This
species is also listed as an Endangered
Species on Schedule 1 of the
Commonwealth Endangered Species
Protection Act, 1992.

Description (summarised from Menkhorst
1993)

Length
200-20mm
Wingspan
nm

Tail

nm

Bill

National Park (Peters1979). However, the
species hasdeclined greatly in numbersand
disappeared from some parts of its former
range as aresult of clearing of large areas
for agriculture (Blakerset al. 1984).

Though the speciesiswidely dispersed, the
range of this once abundant honeyeater has
contracted dramatically (UBBS1996). The
species distribution is now extremely
patchy, with the popul ation having declined
tolessthan 1500 individuas (NPWS 1997).
There are now only a small number of
known breeding sites in NSW, the most
important of which are: Warrumbungles NP,
Pilliga NR, Barraba district, central coast
around Gosford, Hunter Valley, and
Capertee Valley (UBBS 1996; Ayerset al.
1996; NPWS 1997).

mm
Tarsus
mm

Weight
41-46g

The Regent Honeyeater is a medium-
sized honeyeater with black, white and
bright yellow plumage. Black plumage
is dominate on the head, neck, breast
and back are predominately black. The
black plumage on the wings is edged
with white and the outer feathers are
bright yellow.

A distinguishing, large patch of bare,
cream-coloured warty skin surrounds
each eye.

Digtribution

Historically this specieswas distributed
from Kangaroo Idandin South Australia
along the eastern coastline of Victoria
and NSW, to Daby in Queensland and
from the coast to the western slopes of

the Great Dividing Range as far inland

B Shepherd/NPWS
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NPWS records of the Regent Honeyeater in NSW

In 1994, thelargest aggregate of birdssince
the 1900s (approximately 152), waslocated
in the Capertee valley during the 1995
breeding season (Ayerset al. 1996).

Recorded occurrencesin
conservation reserves

Munghorn Gap NR, PilligaNR, Cocklebay
NR, The Charcoal Tank NR, Yengo NP,

Warrumbungle NP, Wollemi NP, Scheyville
NP, Goulbourn River NP, Broadwater NP,

Bundjalung NP, Yuraygir NP, Nattai NP,

Brisbane WatersNP, IngalbaNP, Hat Head

NP, Royal NP, Seven Mile Beach NP
(NPWS 1999).

Habitat

The Regent Honeyeater is a semi-nomadic
specieswhich occursin temperate eucal ypt
woodlands and open forest in south-eastern
Australia (Pizzey 1980). Most records of
the species are from box-ironbark eucalypt
associations, and wet lowland coastal
forests dominated by Swamp Mahogony,
Spotted Gum and Riverine Casuarina
woodlands (NPWS 1997). Remnant stands
of timber, roadsidereserves, travelling stock
routes and street trees also provide
important habitat at certain times (Ayerset
al. 1996).



Ecology

The Regent Honeyeaters diet comprises of
nectar and arthropods. Studies undertaken
by Webster & Menkhorst (1992) indicate
the main dietary item is nectar taken from
16 species of eucalypt and 2 species of
mistletoe. However, the most frequent
nectar sources are 3 species of eucaypt;
Red Ironbark, White Box and Yellow box
(Webster & Menkhorst 1992).

Nestsarefrequently located in Red Ironbark
and Red River Gum but may also bein other
eucalypts, mistletoe clumps and casuarinas.

During the breeding season which occurs
between July and November, 1-3 eggs are
laid andincubated for aperiod of bzzzt days.

Fledgling success may be dependant on the
abundance of nectar from eucalypt flowers,

predation and nests being damaged or blown
down (Webster & Menkhorst 1992)

Threats

Loss of habitat and fragmentation of
habitat through clearing for agriculture,
fenceposts and firewood, particularly in
box-ironbark woodlands

Slow incremental reduction in tree age
classes

Reduction in large flowering eucalypts
in woodlands

Grazing by domestic stock and rabbits
prevents habitat regeneration

Competition with other honeyeater
species

Tree decline and dieback on rural
properties

M anagement

Protection and maintenance of known
or potential habitat, including the
implementation of protection zones
around recent records

Control of feral animalsaround potential
habitat areas, specifically targeting
foxes

Recovery plans

A recovery plan has not been prepared for
the species.
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Rhizanthella dateri (an under ground orchid) - vulnerable specieslisting

NSW Scientific Committee - final determination

The Scientific Committee, established by the Threatened Species Conservation Act, has made a Final
Determination to list the underground orchid Rhizanthella slateri (Rupp) M. A. Clem. and P. J. Cribb as a
VULNERABLE SPECIES in Schedule 2 of the Act. Listing of vulnerable speciesis provided for by Part
2 of the Act.

The Scientific Committee has found that:

1. Rhizanthella dateri (Rupp) M. A. Clem. and P. J. Cribb (family Orchidaceae) is described in Harden
(1993, Flora of New South Wales, Vol 4, page 219, UNSW Press, Kensington) as a 'Terrestria
saprophytic herb with fleshy underground stem to 15 cm long and 15 mm diam., whitish, often branching,
with prominent, fleshy, overlapping bracts. Flowering heads maturing below the soil surface or extending
2 cm above the ground, to c. 2 cm diam., the receptacle of up to 18 whitish triangular bracts to 8 mm
long; flowers up to 30, tubular, purplish. Dorsel sepal curved, the tip narrowing linear to filiform, the base
broad and hooding the column and most of the 2 lateral petals; lateral sepals erect, broad at base but each
lateral sepal folding lengthwise into a filiform tip longer than the dorsal sepal and often protruding
beyond the length of bracts making the cup. Lateral petals about half the length of the lateral sepals.
Labellum claw a short, flexible hinge; labellum lamina cordate, thick, tongue-like with the upper surface
covered with fine papillae. Column short and broad with column wings reduced to narrow, papillose
‘ears’; anther broad and curving, stigma athickened pad. Flowers Oct-Nov.'

2. Rhizanthella dateri ranges from southeastern Queensland to the south coast of NSW. In NSW, it is
currently only known from fewer than 10 locations, including near Bulahdelah, the Watagan Mountains,
the Blue Mountains, Wiseman's Ferry area, Agnes Banks and near Nowra. At each location, only a few
individuals are known. However, Rhizanthella dateri is difficult to detect, it is usually located when the
soil is disturbed, and there may well be more locations of the species within its known range. The species
grows in eucalypt forest but no informative assessment of the likely preferred habitat for the species is
available.

3. Habitat disturbance has threatened the survival of the species at some of the known sites. One known
site is subject to potential clearing for road construction. The small population size at known locations
may make the species threatened by stochastic events.

In view of the above the Scientific Committee is of the opinion that Rhizanthella slateri (Rupp) M. A.
Clem. and P. J. Cribb is likely to become endangered unless the circumstances and factors threatening its
survival or evolutionary development cease to operate.

Proposed Gazettal date: 06/12/02

Exhibition period: 06/12/02 — 24/01/03



TAXON SUMMARY

Sooty Owl (Australian)

Family Tytonidae
Scientific name

Common name

A W N P

Conservation status Least Concern

Tyto tenebricosa tenebricosa (Gould, 1845)

Sooty Owl (Australian)

5 Reasons for listing

Most suitable habitat within the historical range of this
subspecies is uncleared and surveys have shown that
current logging practices do not reduce Sooty Owl
density in at least 50% of their range. There are at least
two sub-populations, one of which contains more than
1,000 mature individuals (so not Vulnerable: C, even
were the population found to be declining).

Estimate Reliability

Extent of occurrence 230,000 km? medium
trend stable high
Atrea of occupancy 50,000 km? low
trend stable medium
No. of breeding birds 10,000 low
trend stable medium
No. of sub-populations 2 medium
Largest sub-population 9,700 low
Generation time 5 years low

6 Infraspecific taxa
T. t. arfaki of New Guinea is the only other recognised
subspecies. Global status of species is Least Concern.

7 Past range and abundance

Disjunct distribution through coastal and near-coastal
eastern Australia, between Clarke Ra., central QId, and
Kinglake National Park, Dandenong and Strzelecki Ra.,
Vic. (Schodde and Mason, 1980, Higgins, 1999).

8 Present range and abundance
Although the overall distribution of Sooty Owls is little
changed, there have been local declines and extinctions,
particularly from Big Scrub area, northern N. S. W. and
probably central Gippsland, Vic. In north-east New
South Wales, both numbers and area occupied (now ca.
3,000-3,500 pairs) are estimated to be at 80% of pre-
European levels (Debus, 1994, Kavanagh et al., 1995,
NSW NPWS, 1998). In Victoria, fewer than 800 (and
probably 500) individuals (Silveira, 1997, Higgins,
1999). Estimated 175 individuals in 3,200 km? of State
Forest and National Park in south-eastern New South
Wales (Kavanagh, 1997).

9 Ecology

Sooty Owls live in wet eucalypt forest and rainforest
that grows on fertile soils, where there are tall emergent
trees. They are most frequently found in tall old-growth

forests, with a dense understorey, but may also live in
younger forests if there are suitable nesting trees nearby
(Higgins, 1999). Suitable habitat is largely confined to
gullies and valley slopes (Smith, 1984a, Kavanagh and
Jackson, 1997). Optimal habitat contains tall eucalypts
with large hollows suitable for nesting and roosting, but
also a range of hollows that provide shelter for prey
(Milledge and Palmer, 1990). The same nest is used
repeatedly, and the owls also roost, and occasionally
nest, in caves (Hyem, 1979, Schodde and Mason, 1980,
Hollands, 1991). Within forests, Sooty Owls hunt in
both open and closed forest, but apparently avoid
clearings (Loyn et al., 1986, Lundie-Jenkins, 1993).
Their diet is dominated by a range of arboreal and
terrestrial mammals, including introduced species in
disturbed areas, as well as some birds (Schodde and
Mason, 1980, Smith, 1984b, Loyn et al., 1986, Lundie-
Jenkins, 1993, Holmes, 1994, Higgins, 1999).
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10 Threats

Clearance of habitat for agriculture is likely to have
adversely affected Sooty Owls, with some of the
remaining habitat fragmented or degraded by logging,
burning, dieback and urbanisation (Lundie-Jenkins,
1993, Kavanagh and Peake, 1993, Chafer and
Anderson, 1994, Debus, 1994, Kavanagh and Jackson,
1997). In the Victorian Mountain Ash Eucalyptus regnans
forests, the Sooty Owl is mainly found in forest that
has not been logged or burnt for over 150 years
(Milledge and Palmer, 1990, Milledge et al., 1991).
However, more than 50% of former habitat still
remains uncleared and un-fragmented, and in northern
New South Wales, the owl 3 presence is either
independent of logging history, or associated with
logged sites that have few old, hollow trees.
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Recolonisation of 20 year old regrowth has been
described (Kavanagh et al., 1995). This apparent
discrepancy may be related to differences in either
floristic diversity with the Mountain Ash forests studied
being less diverse than those studied elsewhere, or in
logging practices (Kavanagh et al., 1995). Listing at a
State level may be warranted because of low regional
numbers.

11 Recommended actions

11.1  Undertake follow-up surveys in N. S. W. forests
to determine trends in abundance and baseline
surveys in forests of south-east Qld.
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Swift Parrot

Lathamus discolor

Species Code 0309 TSC Act status Vulnerable
National status Vulnerable

Distribution

The Swift Parrot breeds in Tasmania and its nearby islands (including the Furneaux group) and
migrates to mainland Australia to feed during winter (Slater ef al. 1986). On the mainland they
inhabit suitable areas between the Mount Lofty Ranges (South Australia) and south-eastern
Queensland. Within NSW these parrots are mostly found in the south-east (Sydney-ACT region)
but do occur inland as far as Ivanhoe, Griffith and Warialda (Pizzey 1980). Generally regarded as
an infrequent visitor to the Western Zone (P. Ewin pers. comm.).

Ecology Swift Parrots migrate to south-eastern mainland Australia in February-April to feed on
winter blossoms and return to breed in Tasmania between September and November. On the
mainland they occur in a wide variety of habitats, depending on where there are flowering
blossoms. Drier sclerophyll forests and woodlands, other timbered countries, plantations, parks,
gardens or city streets and occasionally green grasslands are all used by these birds (Pizzey 1980,
Simpson and Day 1993). They feed alone and in parties, mostly within the topmost branches of

December 1996 Aves: Psittaciformes: Platycercidae
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eucalypt trees, often hanging upside down to reach the blossoms (Reader’s Digest 1986). Principal
foods are eucalypt nectar and pollen, as well as sugary lerps, although banksia nectar, insects and
their larvae (weevils and caterpillars), seeds (e.g. grass), fruits and berries (including cultivated
species) and some vegetative matter are also eaten (Pizzey 1980). These parrots only venture onto
the ground when drinking and feeding on fallen seeds and flowers (Reader’s Digest 1986).
Wintering flocks of Swift Parrots are nomadic in response to the availability to blossoms and other
food sources. If sufficient food is available they may remain within the same district for about a
week, returning to the same tree each night to roost (Pizzey 1980).

Threats

Clearing - of food trees in particular is likely to constitute the major threat to this species within
mainland Australia. Removal of significant numbers of such trees from an area are likely to cause
these nomadic birds to feed in other districts. However, given the infrequency with which these
birds visit the Western Zone of NSW, even this is not likely to be a major threat.

Trapping - some birds may be trapped for the bird trade during the non-breeding season (Garnett
1992).

Aves: Psittaciformes: Platyceridae December 1996



Sydney Coastal Estuary Swamp Forest Complex in the Sydney Basin
Bioregion - endanger ed ecological community listing

NSW Scientific Committee - final determination

The Scientific Committee, established by the Threatened Species Conservation Act, has made a Final
Determination to list the Sydney Coastal Estuary Swamp Forest Complex in the Sydney Basin Bioregion
asan ENDANGERED ECOLOGICAL COMMUNITY on Part 3 of Schedule 1 of the Act. Thelisting of
Endangered Ecological Communitiesis provided for by Part 2 of the Act.

The Scientific Committee has found that:

1. The Sydney Coastal Estuary Swamp Forest Complex is the name given to the plant community
characterised by the assemblage of specieslisted in paragraph 3 that is a mosaic of vegetation types
occurring on waterlogged estuarine alluvial soils and strongly influenced by periodically poor drainage
conditions. All sites are within the Sydney Basin Bioregion.

2. Sydney Coastal Estuary Swamp Forest Complex includes vegetation described as Coastal Swamp
Forest Complex (Map unit 27a) in Benson & Howell (1994), and referred to in Adam & Stricker (1993)
and Smith & Smith (1997). Sydney Coastal Estuary Swamp Forest Complex is part of the alluvia forest
of Chafer (1997).

3. Sydney Coastal Estuary Swamp Forest Complex is characterised by the following assemblage of plant
species

* Acacialongifalia;

e Baumeajunceg;

»  Blechnum camfieldii;
* Blechnum indicum,

» Cdochlaenadubig;

o Carex appressa;

e Casuarinaglauca;

e Darwiniaprocera;

» Dodonaeatriquetra;

*  Eucalyptus botryoides;
» Eucalyptusrobusta;

» Gahniaclarkei;

» Gahniasieberiana;

» Glochidion ferdinandi;
»  Hydrocotyle peduncularis;
*  Hypolepis muelleri;

* Imperatacylindrica;

* Isachne globosg;

e Livistonaaustralis,

» Maelaeucabiconvexa;



» Melaeucaericifalia;

* Médaleucalinariifolia;

* Maeélaleucastyphelioides;
» Persicariastrigosa;

e Phragmites australis;

e Pteridium esculentum;

» Triglochin procerg;

» Typhaorientalis;

» Villarsiaexadtata; and

* Violahederacea.

4. Thetotal specieslist of the flora and fauna of the community is considerably larger than that givenin 3
(above), with many species present in only one or two sites or in very small quantity. In any particular site
not al of the assemblage listed above may be present. At any one time, propagules and seeds of some
species may only be present in the soil seed bank with no above-ground individuals present. Invertebrate
species may be restricted to sediments or canopy trees and shrubs for example. The species composition
of the site will be influenced by the size of the site and by its recent disturbance history. The number of
species and the above-ground composition of species will change with time since fire, and may also
change in response to changes in fire frequency. The community includes animals and invertebrates many
of which are poorly known.

5. Sydney Coastal Estuary Swamp Forest Complex is amosaic ranging from forest to scrub to reedland
and includes open-forest with Eucalyptus robusta and Eucalyptus botryoides, woodland with Livistona
australis, scrub with Mela euca species including Melaleuca linariifolia, Melaleuca styphelioides and
Melaleuca ericifalia, herbland with waterferns and reedland with Phragmites australis. Casuarina glauca
may occur as a component of this community [but pure Casuarina glauca forests are a separate
community, as are mangroves and saltmarsh].

6. Sydney Coastal Estuary Swamp Forest Complex occurs on waterlogged estuarine alluvial soils strongly
influenced by periodically poor drainage conditions such as soils of the Cockle Bay, Tacoma Swamp and
Warriewood Soil Landscapes (Chapman & Murphy 1989, Murphy 1993). It may grade into Sydney
Coastal Riverflat Forest which generally occurs on higher land or away from the estuary. It may grade
into Casuarina glauca, Juncus saltmarsh and mangrove communities in areas subject to regular tidal
inundation. It differs from Sydney Coastal Freshwater Swamp in having a more silty site and higher
nutrients, and generally less open standing water.

7. Sydney Coastal Estuary Swamp Forest Complex isor has been known to occur in the local government
areas of Lake Macquarie, Wyong, Gosford, Baulkham Hills, Pittwater, Warringah, Liverpool, Rockdale,
Sutherland, Wollongong, Shellharbour and Kiama, but may occur elsewhere in the Sydney Basin
Bioregion.

8. Sydney Coastal Estuary Swamp Forest Complex has been reported from Swansea, Porters Creek
Wetland, Wyong River floodplains, Lisarow wetlands, Erina Creek, Bensville, Middle and Deep Creeks
and Narrabeen Lagoon, Dee Why Lagoon, Voyager Point, Leo Smith Reserve Ramsgate, Kurnell,



Bundeena and Mill Creek, Bellambi Lagoon, Fairy Creek, Wollingurry Swamps (Duck Creek), Dunmore
Wetlands (Shellharbour) and Minnamurra Wetlands (Kiama) but may occur elsewhere.

9. Disturbed remnants are still considered to form part of the community described under this
determination where the natural soil and associated seedbank is partially intact. At some sites changesto
hydrology or drainage might be required to assist regeneration.

10. Sydney Coastal Estuary Swamp Forest Complex has been extensively cleared and filled for
recreational purposes - playing fields, car parks and roads. Remnants are threatened with waste filling,
clearing associated with urban development, urban runoff associated with proximity to urban and
agricultural areas, weed invasion including Ludwigia peruviana, |pomoea cairica and Anredera cordifolia,
and by grazing and trampling, including by deer.

11. Small areas of the Sydney Coastal Estuary Swamp Forest Complex has been reported from Cockle
Bay Nature Reserve, and Garigal and Royal National Parks.

12. Plant species of conservation significance reported for Sydney Coastal Estuary Swamp Forest
Complex include Melaleuca biconvexa and Darwinia procera. As awinter flowering plant Eucalyptus
robustais particularly important to fauna. Animals of conservation significance include Australasian
Bittern, Botaurus poiciloptilus and Large Footed Myotis, Myotis adversus.

13. Inview of the small size of existing remnants, and the threat of further disturbance and degradation,
the Scientific Committee is of the opinion that the Sydney Coastal Estuary Swamp Forest Complex in the
Sydney Basin Bioregion islikely to become extinct in nature in New South Wales unless the
circumstances and factors threatening its survival or evolutionary development cease to operate.
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Threatened Species Information

White-footed Dunnart

Sminthopsis leucopsis
Conservation Status

The White-footed Dunnart is listed as a Vulnerable Species under the NSW Threatened
Species Conservation Act 1995 (TSC Act).

Description

The White-footed Dunnart is small carnivorous marsupial with a finely pointed muzzle that is
darker on top and greyish-buff underneath. The underparts of this species are a pale grey and
a warmer buff on the side of the head. The tail is thin and slightly bicoloured in the same
shade as the rest of the body (Menkhorst and Knight 2001).

Distribution

The White-footed Dunnart is patchily distributed throughout lowland healthy woodland and
forest, coastal scrub and coastal dune grassland in south-eastern New South Wales, south
Victoria and Tasmania. An isolated population of this species also occurs in upland rainforest
in the Paluma area of north-east Queensland (Menkhorst and Knight 2001).

Habitat

The White-footed Dunnart occurs in open understorey and low density vegetation in south-
eastern Australia. Dunnarts feed on a wide variety of terrestrial invertebrates commonly
found in ridges and in gullies in both logged and unlogged forest. The White-footed Dunnart
has the ability to travel long distances to find suitable habitat and often occurs in recently
disturbed forest (Strahan 1995).

Ecology

The White-footed Dunnart is a nocturnal species that feeds on arthropods and small skinks
and lives in bark nests beneath fallen timber or dense litter. Breeding for this species occurs
from August to September with up to ten young born (Strahan 1995; Menkhorst and Knight
2001).
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Yellow-bellied Sheathtail-bat

Saccolaimus flaviventris

Species Code 1321 - TSC Act status Vulnerable

Distribution

Widespread across eastern and northern Australia but rarely recorded because of its high and rapid
flying habit (Dickman e al. 1993, Richards 1995a). Recently caught around watering points in a
variety of semi-arid woodlands east of Enngonia and at several sites between Bourke, Walgett and
Collarenebri. Identifications from calls indicate the species may be more common than previously
thought. May be a seasonal visitor to Victoria (Richards 1995a).

Ecology Yellow-bellied Sheathtail-bats occur in most wooded habitats. During the day they roost
in large tree hollows and sometimes also the abandoned nests of Sugar Gliders (Richards 1995a).
At night they forage for airborne insects (largely beetles and moths) above the canopy, although in
open woodlands and mallee country they also feed closer to the ground (Hall and Richards 1979,
Richards 1995a). In the southern portion of its range it is thought to undergo a winter migration to
warmer areas. During this time it has been recorded from a variety of other habitats, and has been

December 1996 Mammalia: Chiroptera: Emballonuridae
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observed resting on the walls of buildings in daylight (Richards 1995a). The population 1is
suspected to be reduced (Lunney ez al. 1995).

Threats
Clearing - of old trees with hollows eliminates roosting sites.

Grazing - at severe levels may reduce regeneration of roost trees.

Predation - by feral cats at roost sites may have localised impacts.

Mammalia: Chiroptera: Emballonuridae December 1996
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VINCENTIA SPECIES IMPACT STATEMENT

AMG CO-ORDINATES OF SURVEY LOCATIONS
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SUMMARY
This section summarises the findings of the study in relation to the Project Brief.

Objective 1. Determine and map the general distribution, abundance and movement patterns
of the relevant Ariphron sp. and Pepsinae taxa across the subject site and adjacent areas that
are likely to be the pollinators of Prasophyllum affine that occur on the subject site.

»  Ariphron sp. was confirmed as the dominant visitor to Prasophyllum affine flowers at
the Leisure Centre site, accounting for six of the eleven potential pollinators captured.

* Asin 2001, Spider Wasps (Pepsinae) comprised the next most important group of
pollinators.

»  Ariphron sp. was found to be widely but patchily distributed and locally abundant
across the subject site. The populations of Pepsinae were too low for conclusions on
distribution to be drawn.

* Male Ariphron sp. showed a high degree of faithfulness to their home breeding colony
when patrolling for females. Home territories were about 15 to 25m long.

= Marked male Ariphron sp. were found to move over 200m from their breeding
territories to feed on Prasophyllum affine in the Leisure Centre colony.

Objective 2. Determine and map the key breeding / feeding areas and corridors across the
subject site and adjacent areas.

* The study successfully located the major breeding colonies of Ariphron sp. across the
study site. These were generally in areas of thinned vegetation disturbed by minor
vehicle tracks or firetrails with some containing relatively large populations.

* Two small breeding populations were found in undisturbed grassland within the main
District Centre Prasophyllum affine colony. It is likely other small populations occur
in undisturbed habitat on other parts of the site, but these are very difficult to detect.

» Ariphron sp. and Pepsinae were only seen feeding on Prasophyllum affine flowers.
Searches of other flowering plants did not locate any other feeding hosts or feeding
areas.

* Habitats suitable for Ariphron sp. are grassy woodlands dominated by Scribbly Gum,
Eucalyptus sclerophylla, and Red Bloodwood, Corymbia gummifera.

= Habitats not suitable for Ariphron sp. are the wet sedgelands and the main gully. This
means that the proposed corridor from the Leisure Centre Prasophyllum affine colony
to Jervis Bay National Park is dominated by habitats unsuitable for colonisation by, or
migration of, the main pollinator of P. affine at Vincentia. There appear to be no
viable alternatives for this corridor; all potential routes in suitable habitat have been
already broken by construction of the Leisure Centre.



Objective 3. Determine the likely importance of each key feeding and breeding area to the
Prasophyllum affine population on the subject site.

The most important Ariphron sp. breeding area for pollination of Prasophyllum affine
was three breeding colonies located along a minor track running from the vicinity of
the main Leisure Centre P. affine colony to the powerline 200m to the south west.
Marked males from these colonies were found feeding on P. affine in the main colony.

All other Ariphron sp. breeding areas appear to be too distant from P. affine
populations to contribute significantly to pollination under current circumstances.
Some of these populations, particularly those on the firetrail north of the Leisure
Centre, may ultimately contribute to pollination if corridors equivalent to minor tracks
are cut through intervening dense vegetation to the ‘residential’ P. affine population.

Objective 4. Provide recommendations on the management of pollinator habitat in the
context of commercial and residential development to ensure survival of the pollinator species
in the area and thereby encourage the ongoing survival of Prasophyllum affine on the subject

site.

RECOMMENDATIONS

The three following recommendations constitute a minimum set of requirements to
ensure the access of Prasophyllum affine at Vincentia to its key local pollinator, Ariphron
Sp., in the medium term.

1.

A minimum reservation of one hectare be set aside for the protection of the three
breeding colonies of Ariphron sp. along the minor track to the south west of the main
Leisure Centre Prasophyllum affine population. This reservation should be 200 x 50m
centred on the minor track. This area could be considered in lieu of some of the
proposed corridor in the sedgeland north west of the Leisure Centre P. affine
population.

A corridor of natural habitat be established to connect the ‘residential’ Prasophyllum
affine population to Jervis Bay National Park. This corridor should run along the top
of the eastern side of the main gully so that it includes grassy woodland habitat suited
to the movement of Ariphron sp. It should be 15 to 20 m wide and include a minor
disturbance track that could be a narrow (one or two slasher widths) unformed walking
and / or mountain bike track. This track should be as natural as possible with no
concrete, paving, ash, woodchips or the like. Basic erosion control structures would be
required, but as little else as possible.

A similar corridor to that described in two above be established on the east side of the
gully to connect the ‘pumping station’ Prasophyllum affine population to Jervis Bay
National Park. Obviously the tracks on the east and west sides could be connected for
public recreation.



CONCLUSIONS

1.

The redesigned proposal for the Vincentia District Centre as of June 2004 meets the
above recommendations.

The areas of existing natural habitat proposed to be preserved within the ‘Environment
Zone’ adequately protect the main breeding areas of the key pollinator, Ariphron sp.,
to the south west of the main Prasophyllum affine colony. There is also a sufficient
area of habitat adjacent to the breeding areas to provide food sources for the
pollinator’s larval hosts, and for the adult pollinators themselves.

The road proposed to traverse the ‘Environment Zone’ will pass through the main
pollinator breeding area and is potentially detrimental. It will likely result in a small
reduction in the current breeding area and the loss of part of the wasp population.
More importantly, it will potentially interrupt the movement of pollinators along the
existing minor track which provides a flyway between the breeding area and the P.
affine colony. The degree to which the road will inhibit movement of wasps from the
south western part of the breeding area to the P. affine colony is unknown. There is
also potential for mortality of wasps flying low across the road on what is likely to be
a heavily used short cut for motor vehicles. These potential detrimental effects will be
substantially mitigated by the proposed elevated roadway with under road passages for
wildlife, including insects. The design of this structure will maximize light
penetration, allow continued growth of vegetation and minimize the potential for
impacts between insects and motor vehicles.

The proposals to protect the ‘residential’ and ‘pumping station’ Prasophyllum affine
colonies, and to link them with pollinator populations, are considered adequate. The
25m buffer will minimize losses from the orchid populations due to edge disturbance.
The corridors have been designed to provide links to pollinator populations that should
result in increased pollination of the orchids over time. They also provide links to
Jervis Bay National Park that should allow recolonisation of the ‘environment zone’
by pollinators if population declines occur in the future.



TECHNICAL SUMMARY

This section summarises the main scientific findings of the study.

This study aimed to determine the critical breeding and feeding sites, and movement
patterns, of the main pollinators of the Jervis Bay leek Orchid, Prasophyllum affine,
on the Stockland Development site at Vincentia, NSW.

Ariphron sp., a species of Flower Wasp (Thynninae), was confirmed as the dominant
pollinator of the main Leisure Centre P. affine population. As in the preceding 2001
study, several species of Spider Wasps (Pepsinae) also contributed to pollination.

For unknown reasons flowering in Prasophyllum affine was two weeks later in 2003
than in previous years.

Pollination levels reached higher levels in Prasophyllum affine in 2003, 35 percent of
open flowers on 20 November, than in 2001, when it peaked at 21 percent. The
difference was possibly due to the later flowering, warmer weather and consequent
higher levels of pollinator activity, in 2003.

Pollinators were twice as abundant on Leisure Centre Prasophyllum affine population
in 2003 as in 2001, but were nevertheless uncommon; only one pollinator was found
every 36 minutes of searching or one every 290 plants examined. Ariphron sp. carried
higher pollinia loads than other pollinators and was relatively four times more
abundant than in 2001, suggesting it was responsible for most of the pollination
observed.

Malaise Traps, sweep netting and observation of flowering plants such as Tea Tree,
Leptospermum spp. were found to be inefficient methods of finding potential
pollinators of Prasophyllum affine for a mark and recapture study. The most effective
method of finding Ariphron sp. was by direct observation of patrolling males in
breeding areas.

Breeding colonies of Ariphron sp. were located and mapped in the area approximately
bounded by Naval College Road, Wool Road, Moona Creek Road and the firetrail
running NNW of the Leisure Centre. Some 15 breeding areas were mapped. The
majority of breeding colonies were located in lightly disturbed natural grassland
beside minor tracks and firetrails. The identity of breeding colonies was confirmed by
observation of wingless females being picked up by males prior to mating.

With one exception, all Ariphron sp. breeding colonies were located in open grassy
woodland dominated by Scribbly Gum, Eucalyptus sclerophylla, and Red Bloodwood,
Corymbia gummifera. The exception was a small colony in disturbed open sedgeland
adjacent to more typical grassland.

In a mark and recapture study, 187 Ariphron sp. males were marked with coloured
Tipp-Ex in their breeding areas according to distance from the main Leisure Centre P.
affine population. Wasps were marked along a minor track running south west of the
orchid population and along a similar track below the southern powerline on either
side of the junction with the first track. Recaptures of marked males showed they



exhibited a high degree of faithfulness to the breeding area in which they were marked
when they were patrolling for females. By contrast males undertook longer distance
movements of 200m or more when seeking food.

It was concluded that three Ariphron sp. breeding colonies on the minor track south
west of the Leisure Centre P. affine population are important sources of pollinators for
this population. Other concentrations of P. affine in the study area and nearby do not
appear to be close enough to, or linked by a suitable flyway to, Ariphron sp. breeding
colonies, and hence are not well pollinated by this species. On the basis of the results
of this study, recommendations are made above that will cater for the pollination of all
populations of P. affine on the subject site.



INTRODUCTION

This report provides the rationale, methods, results and conclusions of a study of the
distribution and movement patterns of the main pollinators of the Jervis Bay Leek Orchid,
Prasophyllum affine. The study was conducted between 7 and 20 November 2003 at the site
of the proposed Stockland commercial and residential development at Vincentia, about 26 km
SSE Nowra, NSW. The study followed an earlier one conducted by the author in 2001, which
showed that P. affine is pollinated primarily by a suite of native wasps in several families. The
dominant pollinator at Vincentia was a small undescribed Thynnine or Flower Wasp in the
genus Ariphron.

The following objectives for the 2003 study were agreed with Environmental Resources
Management Australia (ERM):

1. Determine and map the general distribution, abundance and movement patterns of the
relevant Ariphron spp. and Pepsinae taxa across the subject site and adjacent areas that are
likely to be the pollinators of Prasophyllum affine that occur on the subject site;

2. Determine and map the key breeding / feeding areas and corridors across the subject site
and adjacent areas;

3. Determine the likely importance of each key feeding and breeding area to the
Prasophyllum affine population on the subject site; and

4. Provide recommendations on the management of pollinator habitat in the context of
commercial and residential development to ensure survival of the pollinator species in the
area and thereby encourage the ongoing survival of Prasophyllum affine on the subject
site.

This report addresses objectives 1 to 3. Objective 4 is the subject of a separate report that
discusses options for the conservation of the Jervis Bay Leek Orchid at Vincentia.

Background

Detailed background information for this study is contained in Bower (2002), which reports
the results of the pollination study on P. affine conducted in spring 2001. That report also
contains comprehensive literature reviews of the biology of the genus Prasophyllum and of
the pollinators found in that study. Below is a brief summary of the biology of the Flower
Wasps (Thynninae), two species of which were found to be the dominant pollinators of P.
affine in the Jervis Bay area in 2001 (Bower, 2002) and which were the main subjects of this
study.

General Description of Breeding Behaviour of Thynnine Wasps

The wasp family Thynninae is one of the largest and most prominent groups in the Australian
insect fauna. The most outstanding feature of the Thynninae is a marked sexual dimorphism,
such that males and females are quite dissimilar in all species. Females are wingless, usually
much smaller than males and adapted for burrowing underground. By contrast males are
winged, strong flyers and do not burrow. The burrowing females parasitise soil dwelling
insect larvae, usually those of beetles, by first stinging and paralyzing them, and then laying a



single egg on the outside of the host. The larvae feed on the paralysed grub and, once mature,
overwinter in the soil as pupae or adults before emerging in the following season to complete
the annual lifecycle.

Mating behaviour in thynnines is unique among the aculeate Hymenoptera. Females rise to
the soil surface and call for males via a wind-borne scent (sex pheromone). Depending on the
species, females may call from just below the surface of sandy soils, from burrows at the
surface, below leaf litter or from vegetation 10 to 30 cm above the ground. Females calling at
the soil surface may climb grass stems if they initially fail to attract males. Males seek female
pheromone signals by patrolling low over the ground in wide loops, often along regular
circuits. These circuits may be relatively small, only 10-15m long or up to 30-40m in larger
species (C.C. Bower, personal observations). Flight height varies with species from very low
(2-5 cm in Ariphron sp.) to 30 or 40 cm in some other species. Generally each species has a
characteristic flight height, which may depend on the calling heights of females. Males tend to
rest between bouts of patrolling, and at the end of the day, on grass stems or other vegetation
in the breeding area. Males can sometimes be observed if flushed from resting perches when
walking through a breeding area. The data suggests most Thynnines have persistent local
populations, relatively small breeding areas to which individual males remain faithful, and
low dispersal rates to new areas.

When a female begins calling it is usual for numbers of males to respond immediately. This is
readily observed by the sudden aggregation of males towards a site of pheromone emission.
Such sites are characterized by several males flying in tight loops around low vegetation, or
zig-zagging in front of a grass tussock or plant stems. Once a male finds a female, he grapples
her from above with his legs and immediately flies off with her to a nearby perch where
mating takes place. They then fly in copula to a nectar source where the male assists the
female to feed. After feeding and copulation are complete the male returns the female to near
where he found her and drops her to the ground from a low height. She burrows in
immediately and the male resumes patrolling.

Some key breeding activities of Thynnines are readily observable in the field and can be used
to delineate their breeding areas. These behaviours are:

e Patrolling by males.
e Pickup of calling females.
e Male resting sites.

METHODS
Monitoring techniques

Several methods were employed to survey the distribution and abundance of Ariphron sp. and
to define it’s breeding and feeding areas. These methods were also suitable for determining
the same information for the Pepsinae. The methods and the rationale for them are:

1. Malaise traps. These traps are translucent tent-like structures designed to intercept
insects on their flight paths. They are particularly suited for hymenoptera and would
successfully capture Thynninae and Pepsinae. These traps were used in attempts to
locate concentrations of P. affine pollinators. A limitation of Malaise Traps is that they



are generally only successful in the taller vegetation types such as woodland, forest
and heath. The malaise traps were set up at selected locations early each morning and
then checked for captures at regular intervals during the day. The locations of traps
and amount of trapping time were recorded.

2. Sweep netting. This technique involves sweeping a large diameter insect net back and
forth across vegetation whilst slowly walking along a transect. Insects on the
vegetation are dislodged and caught in the net. This method is particularly suitable for
sampling resting insects, which may include Thynnines resting between patrol flights
or when the temperatures are too low for flight. It is also suitable for insects feeding
on honeydew secreted by psyllids or leathoppers and has potential for collecting
female thynnines from their calling perches. This activity took place opportunistically
between monitoring the malaise traps and conducting the behavioural and feeding
observations outlined below. The locations and amount of sweep netting undertaken
were recorded.

3. Feeding observations. Observations at flowering plants, particularly Prasophyllum
affine, Leptospermum and Eucalyptus species, were conducted to determine the
distribution of feeding areas of Ariphron sp. and Pepsinae, and the species of plants on
which they feed. Searches were conducted as intensive 30 min observations of flowers
in particular areas, concentrating on those in reasonably close proximity (within
300m) to the main P. affine colony.

4. Behavioural observations. Behavioural observations involved systematically
examining areas of interest for signs of Thynnine or Pepsine mating or nesting
activity. Areas identified as potential breeding grounds were systematically walked
and the locations of breeding activity recorded by GPS. Behaviours sought were
evidence of calling females, male aggregations, patrolling males or resting males. The
search effort was quantified.

Mark, release and recapture

In order to gain data on the movement patterns of Ariphron sp. and Pepsinae, individual
insects were captured by sweep net and marked on the dorsal center of the thorax with either
coloured Tipp-Ex liquid paper or numbered ‘Queen Bee Markers’ depending on the size of
the insect. Only larger insects such as Pepsinae and larger Thynninae were big enough for
Queen Bee markers, while Ariphron sp. was too small. All marked insects were released
where captured with the location of releases being recorded. Considerable efforts were made
to recapture marked insects in order to measure movement distances. Distances were
measured using a 50m fiberglass tape measure.

Small numbers of insect species of interest were retained to confirm their identity.
Pollination levels in P. affine.

Inflorescences of 71 individually numbered P. affine plants at the Vincentia main site were
monitored on three occasions (13/11, 17/11, 20/11) to determine the levels of pollinator
visitation to flowers and pollination rates. Each flower was examined on each inflorescence
using a 10x hand lens. For each flower the presence or absence of the pollinarium, and
whether the stigma had been pollinated, was recorded. Removal of the pollinarium and



pollination of the stigma both indicate a successful visit by a pollinator. At the same time data
was collected on the phenology of flowering in the orchid population. The numbers of
unopened buds, open flowers and closed flowers were recorded for each plant.

RESULTS
Evaluation of Pollinator Detection Methods
Malaise Trapping

Four Malaise Traps were deployed on each of the first three days of the study, representing a
total of 84 trap hours. The traps were placed across potential insect flight paths in wooded
areas where they tended to blend in more with the vegetation than on open sites for which
they are not suited.

The results were somewhat disappointing. The traps took about 1.5 hours to set up each day
and caught relatively few insects considered potential P. affine pollinators; only five
Hymenoptera of a suitable size were caught. These included two Thynnine species not known
to visit P. affine and a Hatchet Wasp (Evaniidae). The traps captured mainly flies (Diptera) of
many species, as well as occasional click beetles (Elateridae), domestic bees (4Apis mellifera),
native bees (Exoneura sp.) and an ichneumonid wasp. No Ariphron sp., the dominant P. affine
pollinator, were caught in Malaise Traps. The four Thynnine wasps captured, three brownish
Thynnoides aff. senilis, and a smaller all black species, were marked with numbered Queen
Bee markers, but were not seen again.

Due to the low yield of potential pollinators and information from the Malaise Traps, it was
decided to discontinue malaise trapping after three days and concentrate on other more
efficient approaches.

Sweep Netting

Sweep netting was attempted only twice. On 7.11.03, 100 sweeps (two sets of 50) were
carried out in the wet sedgeland to the north of the main P. affine colony, and on 8.11.03, 500
sweeps (10 sets of 50) were undertaken in the grassland parts of the block between Wool
Road and the access road to the Leisure Centre, opposite the main P. affine colony. While
none of the main pollinators of P. affine was captured, two minor pollinators were taken, the
small sphecid wasp, Cerceris sp. and a small Hatchet Wasp (Evanidae) (Bower, 2002).
Otherwise, the catch was mainly flies, beetles, ants, spiders and grasshoppers. As with
malaise trapping, sweep netting was not effective for the main pollinators and was abandoned
in favour of more efficient methods.

Feeding Observations

At the beginning of the study searches of flowering plants were conducted for feeding
individuals of P. affine pollinators. The purpose was both to capture wasps for marking for the
movement studies and to determine what the important alternative nectar sources were. Many
heathland shrub and herb species were in flower, especially various Myrtaceae;
Leptospermum polygalifolium, L. trinervium, L. juniperinum, Melaleuca thymifolia, M.
squamea and Kunzea ambigua. Of these, by far the most attractive to insects in general was L.



polygalifolium (Yellow Tea Tree), which was common and covered in masses of flowers in
early November.

All flowering plants, and L. polygalifolium in particular, were observed for pollinators
whenever moving around the site. On nine occasions in the first three days of the study
intensive 30 minute searches of flowering shrubs were conducted in areas to the west and
south of the main P. affine colony. These searches revealed no Ariphron sp., but a wide
variety of other nectar-feeding insects including three other species of Thynnine wasps, none
of which has been seen on P. affine. (Also seen feeding on Yellow Tea Tree flowers was
Lissopimpla excelsa, the pollinator of Cryptostylis hunteriana.)

The observations of flowering shrubs were discontinued when it became clear Ariphron sp. or
any of the other major pollinators of P. affine was not heavily utilizing them.

Behavioural Observations

Direct observation of individual males of Ariphron sp., was found to be the most effective and
efficient means of determining the distribution and movements of this species. A breeding
area of Ariphron sp. was located in the late afternoon of 8.11.03 by sighting males patrolling
backwards and forwards along a motor vehicle wheel rut below the power line at the western
side of the development site. Some eight males were observed patrolling over about a fifteen
metre length of the track. Subsequently, other colonies of Ariphron sp. were located in similar
situations in areas around the known P. affine colonies. From day 4 onwards all work was by
direct observation of insects.

Determination of Breeding Areas of Ariphron sp.
Locations of Patrolling and Resting Males

Locations of patrolling and resting male Ariphron sp. are shown on Figure 1. These were
found by searching the site on foot for Thynnines displaying these behaviours. Most breeding
areas were located through observation of patrolling males. All but two of the breeding areas,
those within the main P. affine colony, were along firetrails and minor tracks. In most cases
males were using motor vehicle wheel ruts as a patrol route and were easy to see against the
whitish soil. Only one patrol area, in the main P. affine colony, was found in undisturbed
vegetation; this was revealed by observation of flying males in the late afternoon when the
low sunlight reflected from their wings. Patrolling males in two other breeding areas were
utilizing sparsely vegetated disturbance areas beside the main firetrail running between the
western pumping station and Moona Creek Road. Figure 2 gives photographs showing typical
locations of Ariphron sp. breeding colonies along minor unformed access tracks.

Not all firetrails, tracks or disturbance areas were utilized by Ariphron sp. All disturbance
areas, and tracks between Moona Creek Road and Wool Road were examined in conditions
favourable for insect activity, with Ariphron sp. being found only where shown on Figure 1.
Similarly, two tracks running north of Moona Creek Road were searched and only one small
Ariphron sp. colony was found (Figure 1). The areas around the two P. affine colonies on
either side of the main gully were checked in detail without locating any Ariphron sp. activity.
Random walks in undisturbed sedgeland, grassland and grassy woodland also failed to reveal
additional breeding areas. However, given the inconspicuousness of Ariphron sp. against dark
backgrounds, it is possible some colonies were missed. This last point is emphasized by the
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Figure 1. Locations of Ariphron sp. Breeding Areas, Stockland Development site,
Vincentia, NSW.

fact that breeding activity was not seen in the main P. affine colony until late in the study
despite much time being spent there throughout. However, these populations are quite small.

Breeding areas of other Thynnine species were found, often in the same areas as Ariphron sp.
The most common was a large brown species, Thynnoides aff. senilis, which occurred in four
places with Ariphron sp. A third, as yet unidentified species, a little larger than Ariphron sp.,
overlapped with Ariphron sp. at two sites, one of which also had the 7. aff. senilis. These
findings suggest that Thynnines in general may have similar site preferences for breeding.

Locations of Female Pickups

Sixteen examples of female Ariphron sp. being picked up by males were observed (Figure 1),
as well as ten other aggregations of males searching for females. Such observations confirm
the existence of a breeding area. With one exception, all findings of male aggregations and
female pickups occurred in areas where male patrolling had been observed. The exception
was the observation of a small male aggregation and associated female pickup in an area of
the main P. affine colony where no patrolling had been seen (Figure 1). Apart from this one
case, all female pickups and male aggregations took place in vegetation fringing minor tracks,
usually within 20 cm of the bare wheel rut, or between the wheel ruts (Figure 2).

11



Habitats of Ariphron sp.

Habitats for Ariphron sp. are mainly Scribbly Gum / Bloodwood woodland (Community 1),
Scribbly Gum woodland (Community 7) and to a much lesser extent Sedgeland (Community
8) (Figure 2). Ariphron appears to favour grassland or grassy woodland communities, rather
than wet sedgeland. The Vincentia vegetation map does not distinguish grassland from
sedgeland. The site of the main P. affine colony near the Leisure Centre is a secondary
grassland rather than sedgeland and probably formerly supported a heathy woodland, which is
now regenerating with mainly Banksia ericifolia.

Movement Patterns of Ariphron sp.

A study of the movement patterns of Ariphron sp. was carried out on male wasps in breeding
areas to the south west of the main P. affine colony.

Marking

Movement patterns were studied by capturing patrolling males in an insect net and marking
them with coloured Tipp-Ex liquid paper on the dorsal center of the thorax. Five colours were
available; pink, white, blue, cream and grey. The colours were used to represent distances
from the main P. affine colony (Table 1). The Ariphron sp. colonies utilized in this study were
those below the western power line between Wool Road and the main gully (power line
group), and those on the minor track from the corner of the Leisure Centre road to the power
line (Figure 3). The minor track from the power line to the edge of the main P. affine colony
is just over 200m long and was divided into four sections, each 50m long, and is termed the
East / West (E/W) Transect (Figure 1).

Table 1. Numbers of Ariphron sp. males marked and distances from the main P. affine
colony.

Distance to edge of P. affine colony (m) Tipp-Ex colour No. males marked
0-50 White 16
50-100 Blue 44
100 — 150 Cream 45
150 — 200 Grey 29
> 200 Pink 53
Total 187

Wasps were marked whenever the weather favoured insect activity and males were patrolling.
Activity generally occurred when temperatures were above 15°C and light intensity was
increasing. Activity was terminated by decreasing light intensities through the arrival of heavy
cloud cover or with the approach of sunset, or if temperatures became too high in the middle
of the day. Patrolling was most intense when the numbers of females calling was high and
tended to decline when female calling stopped, i.e. when all available females had been
picked up. There was usually a peak of calling in the morning from about 8 to 8.30 am until
10.30 or so. However, this peak could shift forwards on cooler mornings. On hot days activity
often resumed in mid afternoon around 3 pm and continued until around 5 or 5.30 pm. This
seemed to coincide with a smaller afternoon peak of female calling.
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Figure 2a. Site of Ariphron sp. breeding area (left half of picture), S5Sm from main
Prasophyllum affine colony on the East / West Transect (blue area).

Figure 2b. Ariphron sp. breeding area (foreground to red flag) below southern
powerline. Males patrolled in right hand wheel rut.
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Figure 2¢c. Ariphron sp. breeding area along abandoned track through thick heath
south of Moona Creek Road.

Figure 2d. Ariphron sp. breeding area in open grassland between firetrail and
dense heath (to right). Across main gully north of Leisure Centre.
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In addition to Ariphron sp. several other species of insects considered potential pollinators of
P. affine were marked (Table 2). A total of 71 individuals of species other than Ariphron sp.
were marked with either Queen Bee tags or Tipp-Ex according to their size and location

captured.

Table 2. Other wasp species marked.

Wasp species Family Location marked Type of marker | Nos. marked
Thynnoides aff. senilis Thynninae | Western power line Queen Bee 43
Small black Thynninae | Western power line Pink Tipp-Ex 6
Small black Thynninae | NE side main P. affine colony White Tipp-Ex 2
Small black Thynninae | East of main P. affine colony White Tipp-Ex 7
Small black Thynninae 0-50mon E /W transect White Tipp-Ex 3
Thynnoides sp. (black) Thynninae Malaise Trap Queen Bee 3
Very large yellow spotted | Thynninae On Yellow Tea Tree Queen Bee 3
Small Hatchet Wasp Evanidae 150 —200 m on E / W transect | Grey Tipp-Ex 4
Total 71
Recaptures

A total of 107 marked Ariphron sp. were recaptured (Table 3). Most were recaptured in
breeding areas while capturing patrolling males to mark new individuals. Eighty six percent
of the recaptures were males recaught in the area where they were marked, suggesting a high
degree of faithfulness to one breeding colony, probably the one from which they emerged. A
further seven wasps were caught within 10m of the sector in which they were marked. These
were probably also patrolling their natal breeding colonies, which in some cases overlapped
the randomly defined study sector boundaries.

Table 3. Numbers of marked Ariphron sp. recaptured according to minimum distances

moved from the marking point.

Minimum distance Marker colour Total
moved (m)
White Blue Cream Grey Pink
0 5 14 17 9 47 92
0-10 2 2 2 1 7
10 —20
20— 30
30 —40 1 1
40 — 50 1 1 2
50 —100 1 1 2
100 — 150 1 1 2
150 — 200
>200 1 1
Total 7 18 21 13 48 107

The most interesting recaptures are the eight wasps caught more than 30m from the sector in
which they were marked. Six of these wasps were caught along the E / W transect and two in
the main District Centre Prasophyllum affine colony. The wasps on the E / W transect may
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have been using the vehicle track as a convenient pathway and were probably either leaving
or returning to their natal breeding colony when caught. There are two likely explanations for
males being away from their home breeding area:

1. They may have been visiting other breeding colonies seeking mates
2. They may have been seeking food

Four of these wasps moved relatively long distances:

1. A male marked pink below the power line was captured 140m down the E / W
transect.

2. A grey-marked male was observed in the main P. affine colony where it appeared to
be attracted to a P. affine inflorescence. It had moved a minimum of 213m.

3. A blue-marked male with P. affine pollinia on its face was caught while feeding on a
P. affine inflorescence in the main P. affine colony. This wasp had moved a minimum
of 94m from the sector on the E / W transect where it was marked.

4. A grey-marked wasp moved over 100m east towards the P. affine colony down the E /
W transect.

These data suggest male wasps may move well away from their breeding colonies for food,
but tend to seek mates mostly, if not exclusively, in their ‘home’ breeding area.

Other Thynnines and Hatchet Wasps

The other marked Thynnine species (Table 2) showed a similar pattern of faithfulness to their
home breeding colony to that of Ariphron sp. In fact, all recaptures were within the area of the
breeding colony where they were marked. However, the numbers of individuals marked and
recaptured were much lower than for Ariphron sp. and this probably accounts for the lack of
longer distance movement records. Interestingly, two recaptures of marked hatchet wasps
were distant by 40m and over 50m from where they were marked suggesting a lack of
colonial behaviour in this species.

Pollinators of Prasophyllum affine in 2003.

At the beginning of this study (7 Nov.) only two spikes of Prasophyllum affine in the main
District Centre colony carried open flowers. This had increased to about ten spikes by 9
November, and by the thirteenth many of the 121 inflorescences in the colony had open
flowers and pollination had begun.

After a significant number of Ariphron sp. had been marked, systematic searches of the main
P. affine colony were carried out from 15 to 20 November in order to detect any marked
wasps feeding there (3.2 above). This also allowed the documentation of insects visiting and
pollinating P. affine. Searches involved walking the entire area of the P. affine population and
visiting every plant twice, once on the way from west to east, and once on the return trip. This
took 10 to 15 minutes if no pollinators were found and longer if insects were collected and
processed. Twenty six such inspections resulted in the collection or observation of 10 insects
that had removed pollinia from P. affine onto their faces and hence were pollinators (Table 4).
The rate of pollinator visitation is quite low, i.e. one pollinator observed for every 2.4
inspections (36 minutes), suggesting pollinators might be a limiting factor in reproduction for

P. affine.
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The dominant pollinator group was the Flower Wasps (Thynninae), as it had been in 2001,
comprising seven of the eleven pollinators; six were Ariphron sp. and the other was a similar
sized, as yet unidentified yellow-spotted species. Five Ariphron sp. bore pollinia on their
faces and one was carrying a female in copula. The yellow-spotted species also carried a
female in copula. The next most prominent group was three species of Spider Wasps
(Pepsinae), of which one individual of each species was caught. A single domestic honeybee,
Apis mellifera, was captured with pollinia on its mouthparts. Honeybees are unlikely to be
significant pollinators of P. affine; they were numerous in the area on other flowering plants,
but were seen rarely on P. affine, and only once with pollinia. Honeybees are too large to
collect pollinia on the frontal regions of their heads, as do the main pollinators, and it is likely
they regularly groom them from their mouthparts onto the floral segments. It was common to
see pollinaria attached to the petals or sepals of P. affine where they had been groomed from
larger insects such as honeybees and the larger Pepsinae. By contrast smaller species such as
Ariphron sp. appeared unable to remove pollinaria once they were attached, and large
aggregations built up on the faces of some individuals.

As well as being more numerous on P. affine flowers, Ariphron sp. carried higher numbers of
pollinaria than the other pollinators with some individuals carrying 11 or 12 (Table 4). This
suggests either, or both that Ariphron sp. visits more flowers than other pollinators or that it
does not groom them off. In either case the high accumulation / retention of pollinaria on
Ariphron sp. indicates it is an efficient pollinator of P. affine. This conclusion

is in agreement with that in the 2001 study (Bower, 2002).

Table 4. Pollinators of Prasophyllum affine, main colony, Vincentia, November 2003

Pollinator Date No. pollinaria by location on face
Frons | Clypeus | Antennae | Mouthparts Eye Total
Apis mellifera 18.11 3 3
Ariphron sp. 18.11 4 3 4 11
Ariphron sp. 18.11 0
Ariphron sp. 18.11 11 11
Ariphron sp. 20.11 2 9 | 12
Ariphron sp. 20.11 ?
Ariphron sp. 20.11 ?
Pepsinae 1 15.11 6 6
Pepsinae 2 18.11 5 5
Pepsinae 3 19.11 3 3
Thynninae sp. 19.11 2 1 3

Phenology of Prasophyllum affine in 2003.

The progression of flowering and pollination of Prasophyllum affine was measured at the
Vincentia Leisure Centre colony on three occasions during the study period. On first arrival at
the site on 7 November 2003, only two inflorescences carried open flowers, both of which had
been in flower for some time, possibly a week or more. However, the majority of the
population was well behind these two early plants in their flower development. By November
9, about 10 plants carried open flowers, and by 13 November, when the first formal count was
made, just over 40 percent of flowers were open (Figure 3). The data for the first assessment
was taken from 71 marked plants, but due to loss of some plants the numbers declined to 66
on the last two assessments (17 and 20 Nov.).
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Figure 3. Phenology of Prasophyllum affine in the main Vincentia District Centre

colony, November 2003.

Flowering of Prasophyllum affine was much later in 2003 than in previous years. For
example, the proportion of buds versus open flowers was about the same on November 13,
2003 as it was on November 1, 2001 (Bower 2002). During the second week of the study
there were high proportions, between 40 and 70 percent, of open flowers on the site (Figure 3)
and the numbers of buds declined from 55 to 10 percent, while the numbers of closed
(finished) flowers rose from one to 20 percent. Flowering was at its peak during the second
week of the study and would have declined over the next week or so.

Pollinia Removal and Pollination

The first pollination assessment of flowers in the Vincentia District Centre Prasophyllum
affine colony showed there had been very little visitation by insects to flowers prior to
November 13. At this time only 0.5 percent of open flowers were pollinated and pollinia had
been removed from 5 percent of flowers (Figure 4). However, over the next four days
significant pollination occurred, so that by November 17, some 28 percent of flowers had
been pollinated and pollinia removed from 34 percent. Pollinator activity continued until
November 20, when the levels of pollination and pollinia removal reached 35 and 49 percent,
respectively (Figure 4). Also by this time, significant numbers of flowers pollinated earlier in
the week had closed, some 20 percent (Figure 1), and seed pods had begun to develop.
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Figure 4. Levels of pollinia removal and pollination of stigmas in open flowers of
Prasophyllum affine in the main colony at the Vincentia District Centre,
November 2003.

A very small proportion of flowers self-pollinated by ‘springing’ of pollinia from the anthers.
This was found in 1.6 and 0.9 percent of flowers at the assessments on 17 and 20 November,
respectively (Figure 4). However, self-pollination does not occur in all flowers that fail to
place their pollinia on an insect. Springing of pollinia is relatively uncommon, affecting only
6.5 and 4.2 percent of open flowers at the last two assessments with only about a quarter of
these eventually self-pollinating. Springing is regarded as an accidental phenomenon, usually
occurring in older flowers, and caused by drying of the strap (stipe) that connects the pollinia
bundles to the viscidium, which in turn sticks to the pollinator. Drying causes the stipe to
bend, thereby pulling the pollinia from the anther sacs. In extreme cases the stipe will move
the pollinia through a 180 degree arc depositing them on the stigma and effecting self-
pollination.

DISCUSSION
Flower Phenology

For reasons that are not clear, the great majority of the Prasophyllum affine population at
Vincentia flowered two weeks later in 2003 than in 2001 (Bower, 2002) and other years (J.
Briggs, personal communication). The number of plants flowering in 2003 was also about 20
percent higher than in 2001; no plants flowered in 2002, due to extreme drought (J. Briggs,
pers. comm.). The late flowering in 2003 is likely to have increased the average temperatures
during flowering; certainly the daily maximum temperatures were higher than the 2001
flowering season. This is likely to have been the main reason for the increased pollinator
activity and pollination rates in 2003.
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Pollination Levels

Pollination levels reached 35 percent of open flowers in 2003, two thirds higher than the
maximum in 2001. However, the 2003 study encompassed only about the first half of the
flowering period and higher pollination levels may potentially have occurred subsequently.
This is unlikely since the weather became cool and wet after 20 November and little further
pollination is expected to have occurred. By contrast to the pollination rates, the peak levels of
pollinia removal were similar between the two years, about 44 and 49 percent of open flowers
in 2001 and 2003, respectively. This suggests the suite of insects involved in pollination in
2003 was relatively more effective at transmitting pollen to new flowers than that in 2001.
This contention is explored further below. Despite the higher pollination level in 2003, the
rate of pollination in P. affine is much lower than for most other Prasophyllum species, where
levels usually exceed 50 percent and often reach 70 to 80 percent (Coleman, 1933; Jones,
1972; Bernhardt and Burns-Balogh; 1986, Peakall, 1987).

Identity of Pollinators

The 2003 study confirmed the findings of the previous study regarding the dominant
pollinator species for P. affine at Vincentia. As in 2001, the main pollinators were Ariphron
sp., a species of Flower Wasp (Thynninae). Less important were a second unidentified
thynnine species and three species of Spider Wasps (Pepsinae). A single domestic honeybee
was also captured with a pollinarium on its mouthparts, but is not considered to be an
important pollinator.

Pollinator Abundance and Efficiency

Pollinators were twice as abundant on Prasophyllum affine flowers in 2003, one collected
every 36 minutes of searching, than they were in 2001, when one was collected every 74
minutes. This may account for the higher pollination levels in 2003, especially since Ariphron
sp. was four times more abundant on the flowers than it was in 2001. While many insects are
capable of removing pollinaria from flowers, the larger species can groom them from their
faces and mouthparts resulting in wastage of pollen. There is no evidence of grooming in
Ariphron sp., which tends to retain all pollinaria it collects and is therefore a more effective
pollinator of P. affine than larger species.

Even though pollinators were more abundant in 2003 than in 2001, they were still quite scarce
and difficult to find. Despite this relative scarcity, a significant proportion of flowers was
pollinated. This no doubt is a result of pollinators visiting multiple flowers on each
inflorescence and is confirmed by the multiple pollinaria removed by individuals. Pollinators
carrying multiple pollinaria can pollinate a series of flowers on each inflorescence, so that
relatively few pollinators can pollinate many flowers. This can also result in relatively high
levels of geitonogamous self-pollination within an inflorescence, i.e. pollinators visiting many
flowers on an inflorescence are likely to pollinate some flowers with pollen from other
flowers on the same plant.

Pollinator Breeding Areas

The 2003 study has identified the key breeding areas of Ariphron sp. (Figure 1), the dominant
pollinator of Prasophyllum affine at Vincentia. This is the first time that breeding areas of a
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pollinator have been defined for the purposes of orchid conservation. Overall, Ariphron sp.
was found to be widespread in open grassy woodlands dominated by Scribbly Gum and Red
Bloodwood. However, it was not uniformly distributed. Rather, it was concentrated in patches
in disturbance areas along minor tracks. The males of this and two other thynnine species
appeared to be breeding more successfully along the track margins than elsewhere. This was
evidenced by the fact that most females were observed to be calling or collected by males
from either the vegetation between the wheel ruts or within about 20 cm of the trackside. This
suggests there is a higher concentration of underground larval hosts for thynnines along
tracks, which may be related to easier access to the soil for egg laying by beetles where the
normally dense ground cover is broken by the track.

Movements of Ariphron sp.

The mark and recapture study showed that Ariphron sp. males usually patrol for females in
the same area as they were originally marked. This ‘breeding territory’ is likely to be the
breeding colony from which they themselves emerged and is quite small, encompassing linear
distances along tracks of only about 15 to 25 metres. However, marked males were found to
move up to 200m from their breeding areas to feed on Prasophyllum affine nectar in the main
District Centre colony. Movements greater than this are likely since only a few longer
distance movements were observed in this study and may not be a fully representative sample.
The data therefore suggests Ariphron sp. may travel relatively long distances, in excess of

200m, in search of food. However, they appear to return to the breeding area after they have
fed.

These observations help to resolve a discrepancy in the literature on thynnines. Peakall (1990)
and Peakall and Beattie (1996) concluded that the Thynninae have quite small home ranges.
By contrast, Alcock (1981) considered the home range might be quite large. However, none
of these authors distinguished between mate seeking movements, which are localised, and
nectar seeking behaviour, which may involve longer distance movements. It is clear that
breeding territories and feeding ranges need to be distinguished in considering the movements
of thynnines and the areas needed to support them.

Assessment of the Requirements of Ariphron sp.
Following is an assessment of the essential requirements for the survival of Ariphron sp.:

o Viable populations of appropriate soil dwelling beetle larvae as hosts for the wasp’s
larval stages. 1t is clear that the Ariphron sp. breeding colonies identified in this study
are based on areas where suitable larval hosts occur. It is not known how stable these
colonies are and whether they move according to the abundance of the hosts in the
soil, which seems likely. It is probable wasps overexploit their hosts in some locations
causing colonies to decline, while new colonies are rising elsewhere, as host — parasite
theory would predict. It is therefore important to have sufficient area to avoid
overexploitation of the host across the whole site with subsequent extinction of the
parasite. This could be accommodated by conserving a number of breeding colonies
and the area between them to allow for expansion, contraction and movement.

e Hosts for the adult beetles. These are most likely to be eucalypt trees upon which the
adult beetles feed. Also important are plant roots as food for the beetle larvae. The
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host trees should be retained in sufficient numbers and in close proximity to the areas
suitable for beetle egg laying and wasp access to the soil.

Suitable habitat types. Habitat that provides the requirements of both the beetle hosts
and the Ariphron sp. parasite at Vincentia is open grassy woodland dominated by
Scribbly Gum and Bloodwood on drier soils, with areas of minor soil disturbance,
such as unformed vehicle tracks.

Unsuitable habitat types. Habitat that does not appear to meet these requirements is
the wetter sandy sedgeland, and the heavy wet black soils of the gully.

Adequate nectar sources for adults. In addition to larval hosts and appropriate soils,
adult Ariphron sp. require nectar sources as food. The full range of adult food sources
remains unclear. Because Ariphron sp. was not found in searches of other flowering
plants at Vincentia in 2003 we unfortunately have no information on nectar sources
other than P. affine. It is highly unlikely that Ariphron sp. is solely dependent on P.
affine for nectar, given that many Ariphron sp. breeding colonies are located a long
way from any occurrences of P. affine. (One possible record of Ariphron sp. feeding
on Leptospermum polygalifolium in 2001 was not confirmed by capture of the
specimen). It would be advisable to ensure the availability of as complete a range of
local plants as possible, especially ground cover species similar to P. affine, that
flower in the mid to late spring period. Given the ability, and demonstrated need for,
Ariphron sp. to move 200m or more to find nectar, a critical habitat requirement is for
sufficient area to provide adequate nectar sources.

Sufficient area to maintain a viable population in perpetuity. Any conservation area
should ideally ensure the Ariphron sp. population does not become extinct due to
fluctuations resulting from long term environmental extremes. There are very few
estimates of minimum viable areas or population sizes for insects, although there is
evidence that 50 ha are needed for some species.

Habitat continuity. The small size of Ariphron sp. and its behaviour of flying very
close to the ground suggests it is unlikely to fly over obstacles such as walls, or large
areas of unsuitable habitat such as car parks, to reach P. affine. It will therefore need
almost continuous suitable habitat between breeding areas and P. affine. However, this
needs to be tempered by the fact that wasps from south west of the Leisure Centre P.
affine site must have crossed 10 to 20 m of bare soil to reach the orchids.

Assessment of Pollinator Sources for Prasophyllum affine Colonies at Vincentia.

The results of this study allow an assessment to be made of the key sources of pollinators for
each of the four main concentrations of Prasophyllum affine at Vincentia.

District Centre (Main) colony. This colony was the main focus of the current study
and is the best pollinated of all the extant populations of the Jervis Bay Leek Orchid
(Bower, 2002). The main pollinator, Ariphron sp., occurs in small numbers within the
area of the colony, but the main pollinator sources are large breeding areas beside the
minor track running 200m south west from the Leisure Centre access road to the
powerline. The source of the Pepsinae visiting P. affine is unknown. Pepsinae do not
exhibit the colonial behaviour characteristic of the thynnines and may be more
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dispersed across the area. However, most species bury their spider prey in the soil and
are likely to prefer areas of easier access to the soil such as sites of minor disturbance.
They are therefore likely to favour similar areas to the thynnines.

Conservation of pollinators for the District Centre P. affine colony will require
reservation of the Ariphron sp. breeding colonies along the minor track to the south
west of the orchids with sufficient area of surrounding habitat to ensure their medium
term survival. The resources that should be conserved are outlined above and include
viable populations of beetle hosts and their resources (eucalypts), and adult nectar
sources. There are three breeding concentrations of Ariphron sp. along this track
(Figure 1) each contributing pollinators to the P. affine colony. It is considered all
three should be conserved as a minimum, and the minimum area of surrounding
habitat to protect their resources in the medium term should be the 200m length of the
track with 25m on either side, an area of one hectare.

The proposal for a corridor linking the District Centre P. affine colony to Jervis Bay
National Park via the sedgeland to the main gully to the north west is not considered
viable because both the sedgeland and the main gully are unsuitable habitats for
Ariphron sp. and Pepsinae. Consequently, this corridor is highly unlikely to provide a
route for recolonisation of the P. affine population with pollinators. Any corridor
would need to be in grassy woodland habitat. All options for such a corridor have been
neutralised by past developments, particularly the Leisure Centre, which effectively
breaks the band of grassy woodland that formerly bordered the wet sedgeland to the
north east. The lack of a suitable corridor of existing habitat reinforces the need to
protect the Ariphron sp. breeding colonies as proposed above. The option of creating
an artificial grassy woodland habitat in the wet sedgeland area for pollinators, and / or
as a more suitable corridor, is considered unlikely to succeed due to site constraints,
mainly unsuitable soils and moisture levels.

Pumping station colony. This Prasophyllum affine colony occurs beside the main
gully on the edge of the sedgeland to the west of the pumping station north west of the
Leisure Centre. In 2001, searches failed to find any pollinators, and although not
formally measured, pollination levels appeared to be very low. The nearest Ariphron
sp. population is across the main gully about 120m to the north. While the orchids are
within the wasp’s known feeding flight range, the intervening tall dense gully
vegetation may form an impenetrable barrier to the low flying insect. This P. affine
population appears to be in marginal habitat both for itself and for pollinators. In
addition the works associated with the pumping station may have further isolated it.
The only option for improving pollination levels in this group may be to retain a
corridor of suitable habitat on the eastern side of the gully to the north. This would
need to be on land not owned by Stockland Development.

‘Residential’ colony. This Prasophyllum affine colony is located across the main gully
to the west of the pumping station colony in an area of grassy open heathland. No
pollinators were found during searches in 2001 and pollination levels appeared low.
No sign of Ariphron sp. was found within the colony area or nearby in this study. The
nearest Ariphron sp. population was a small one 140m to the west, with much larger
populations 175m to the north. These appear to be a little too far away to contribute
significant pollination to this P. affine colony. The density of the heathland vegetation
between the orchids and the Ariphron sp. colonies may exacerbate this. Pollination
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levels may be increased in this colony by providing a slashed corridor NNE along the
top edge of the main gully to intersect with the firetrail where the large Ariphron sp.
colonies occur. This corridor may provide a flyway for wasps to the orchids, but
ultimately may become colonized by them.

e ‘Oval’ colony. Located to the north of the Leisure Centre oval, this Prasophyllum
affine colony had no pollinators in searches in 2001 and low pollination levels. This
population will not be affected by the proposed development. There do not appear to
be any Ariphron sp. colonies in close proximity, given the failure to find them on the
flowers in 2001 and in one search in 2003. However, the area has not been surveyed

thoroughly.
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Conservation Rating According to Briggs and Leigh (1996)

Briggs and Leigh (1996) list over 5,000 species, sbuspecies and varieties of plants which have
been ranked according to their conservation status. Not all of these species are listed on the
schedules of the various commonwealth and state threatened species legislation and consequently
these species are extraneous to the statutory assessment process.

Briggs and Leigh (1996) developed a range of codes to rank each species and these are used in a
variety of combinations:

Q 1
Q 2
Q 3
Q X
Q E

Species only known from one collection;

Species with a geographic range of less than 100 km in Australia;
Species with a geographic range of more than 100 km in Australia;
Species presumed extinct; no new collections for at least 50 years;

Endangered species at risk of diappearing from the wild state if present land use

and other causal factors continue to operate;

Q A" Vulnerable species at risk of long-term disappearance through continued
depletion;

Q R Rare, but no currently considered to be endangered;

Q K Poorly known species that are suspected to be threatened,;

Q C Known to be represented within a conservation area;

Q a At least 1,000 plants are known to occur within a conservation reserve(s);

Q i less than 1,000 plants are known to occur within a conservation reserve(s);

Q The reserved population size is unkown;

Q t The total known populaiton is reserved; and

+ The species has a natural occurrence oversears.
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Annex |

Subconsultants






List of subconsultants employed on the project

Name Organisation

Barbara Triggs Dead Finish, Genoa, Victoria
Dr Colin Bower  FloraSearch, Orange, NSW

Dr Neil Saintilan  Australian Catholic University, Sydney

Glenn Hoye Fly-By-Night Bat Surveys Pty. Ltd.
Peter Ekert Ekerlogic Consulting Services, NSW
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ERM consulting services worldwide www.erm.com

Environmental Resources Management Australia
Building C, 33 Saunders Street

Pyrmont NSW 2009

Telephone (02) 8584 8888

Facsimile (02) 8584 8800




